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Strength of OTRENGTH or matieiili, in mechanics, is a fub- 
Material*. ^ j e & Q f f 0 importance, that in a nation fo cmi- 

, uent as this for invention and ingenuity in all fpecic-s 
Import anceof manufactures, and in particular fo diftinguifhed tor 
y( the tub- its improvements in machinery of every kind, it is fome- 
l c &. what lingular that no writer has treated it in the detail 
which its importance and difficulty demands. The man 
of fcicncc who vifit* our great manufactures is delighted 
with the ingenuity which he obferves in every part, the in. 
numerable inventions which come even from individual arti- 
fans, and the determined purpofc of improvement and re- 
finement which he fees in every' worklhop. Every cotton 
mill appears an academy of mechanical fcience f and mecha- 
nical invention is fpreading from thefe fountains over the 
whole kingdom : But the philofopher is mortified to fee 
this ardent fpirit fo cramped by ignorance of principle, and 
many of thefe original and brilliant thoughts oblcured and 
dogged with nccdlcfs and even hurtful additions, and a com- 
plication of machinery which checks improvement even by 
its appearance of ingenuity. There is nuthing in which 
this want of fcicntific education, this ignorance of principle, 
is fo frequently obferved as in the injudicious proportion of 
the pans of machines and other mechanical ftrutturc* ; pro- 
portions and forms of pans in which the ftrength and peti- 
tion are nowife regulated by the (trains to which they arc 
expofed, and where repealed failures have been the only 
ieffons. 

It cannot be otherwife. We have no means of inll ruc- 
tion, except two very fhort and abftra&cd treaties of the 
late Mr Emcrfon on the ftrength of materials. We do not 
Tccolleft a performance in our language from which our ar- 
tifts can get information. Treatifes written exprefsly on 
different branches of mechanical arts are totally filent.on 
this, which is the bafis and only principle of their perform- 
. ances. Who would imagine that Price’s British Car- 
penter, the work of the firft reputation in this country', 
and of which the foie aim is to teach the carpenter to eieCl 
folid and durable ftru&ures, does not contain one propofi- 
* tion or one rcafon by which one form of a thing can be 

ihown to be ftronger or weaker than another ? We doubt 
very much if one carpenter in an hundred can give a rcafon 
to convince his own mind that a joift is ftronger when laid 
on its edge than when laid on its broad fide. We fpcak in 
this ftrong manner in hopes of exciting fome man of fcience 
to publifh a lyftem of inftru&ion on this fubjcA. The li- 
mits of our Work will not admit of a detail : but we think 
it necefTary to point out the leading principles, and to give 
the traces of that fyfteinatic connexion by which all the 
knowledge already pofTtfW ©f this fubjcCt may be brought 
together and properly arranged. This we (hall now attempt 

in as brief a manner as we arc able. 

a 

mlcenaU f The ftrength of materials arifes immediately or ultimate- 
arfcifrom ly from the cohclion of the pari* of bodies. Our examina* 
Voir. XVIII. Part I. 
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tion of this property of tangible matter has as yet been verySt'rnpth of 
partial and imperfect, and by no means enable* us to apply Matcn>,u , 
mathematical calculations with pnreifion and fuccefs. The T 
various modifications of cohcfion, in its different appear- 
ances of perfect foftnefs, plallicity, ductility, elafticity* hard- 
nefs, have a mighty influence on the ftrength of bodies, hut 
ate hardly fufceptibJe of meafurement. Their texture alfo, 
whether uniform like glafs and du&ik metals, cryftallized or 
granulated like other metals and freeftone, or fibrous like 
timber, is a circumftance no lefs important ; yet even here, 
although we derive fome advantage from remarking to which 
of thefe forms of aggregation a fubftancc belongs, the aid is , 
but fmalL AH wc can do in this warn of general principles Experi- 
is to make experiments on every clafs of bodies. Accord- j* 
ingly philofophers have endeavoured to inftruft the public * lceiUin 
in this particular. The Royal Society of London at its 
very firft inftitution made many experiments at their meet- 
ings, as may be feen in the firft regiflers of the Society f . f See 
Several individuals have added their experiments. The molt 8i™he’« 
numerous collection in detail is by Mufchenhrock, profcflbr 
natural philofophy at Leyden. Part of it was published by Mmtkma. 
himfelf in his KJfait Je PkyJ\yue y in 2 vole 4to ; but the fullr.i-/ CtUu* 
collection is to be found in his Syftcm of Natural Philofo- ,,M *'* 
phy, publiihed after his death by Lulofs, in 3 vols qto. This 
was tranflated from the Low Dutch into French by Sigaud 
dc la Fond, and publiJhed at Paris in 1 760, and is a prodigious 
collection of phyfical knowledge of all kinds, and may al- 
molt fuffice for a library of natural philofophy. But this 
collection of experiments on the cohcfion of bodies is not of 
that value which one expects. We prefume that they were 
carefully made and faithfully narrated ; but they were made 
on iuch fmaU fpccimens that the unavoidable natural inequa- 
lities of growth or texture produced irregularities in the re- 
fults which bore too great a proportion to the whole quan- 
tities obferved. We may make the fame remark on the ex- 
periments of Couplet, Pitot, De la Hire, Du Hamel, and 
others of the French academy. In fhort, if wc except the 
experiments of Bufftm on the ftrength of timber, made at 
the public expence on a large fcale, there is nothing to be 
met with from which wc can obtain abfolutc meafures which 
may be employed with confidence ; and there is nothing in 
the Engliili language except a fimple lift by Emerfon, which 
is merely a fet of affirmations, without any narration of cir- 
cumftances, to enable us to judge of the validity of his con- 
dufions ; but the character of Mr Emerfon, as a man of 
knowledge and of integrity, gives even to thefe aflertions a 
confklerable value. 4 

But to make ufe ofany experiments, there mufl be employed Rendered 
fome general principle by which we can generalize their re- fd by 
fidts. They will otherwife be only narrations of detached f^*^*** 
fa&s Wc mull have fome notion of that intermedium, by 
the intervent ion of which an external force applied to one 
part of a lever, joift, or pillar, occasions a ftrain on a ditlant 
part. This can be nothing but the cohcfion between the 
A parts. 



S T R r a 

C»r*rgih rfptrts. It Is this eonnefting force which is brought into 
.Material*. a ^| on| Qr> a8 we more fhortly exp refs it, excited. This ac- 
s tion is modified in every part by the laws of mechanics. It 
Strength is this action which is what we call the firength of that part, 
defined. tnd its i ffeft is the drain on the adjoining parts ; and thus 
it is the fame force, differently viewed, that conftitutcs both 
the flrain and the firength. When we confjder it in the 
light of a refinance to fraftuic, we call it firength. 

We call every thing a fo'te which we obferve to be ever 
accompanied by a change of motion ; or, more ftriftly 
fpeaking, we infer the prt fence and agency of a force where, 
ver wc obferve the (late of things in refpeft of motion dif- 
ferent from what we know to be the refult of the action of 
all the forces which wc know to aft on the body. 'Thus 
when we obferve a rope prevent a body from falling, we in- 
fer a moving force inherent in the rope with as much oonfi- 
dence as when we obferve it drag the body along the ground. 
The immediate aft ion of this force is undoubtedly exerted 
between the immediately adjoining parts of the rope. The 
immediate effect is tlie keeping the particles of the rope to- 
gether. They ought to feparatc by any external force 
drawing the ends of the rope contrary wife; and we aferibe 

6 their not doing fo to a mechanical force really opposing this 

Oofes external force. When defired to give it a name, we name 

f n from° n * * from w ^ at we conceive to be its effeft, and therefore it# 
their cf- charaCteriilic, and w-e call it cohesion. This is merely a 

fedt. name for the faft ; but it is the fame thing in all our deno- 

mination*. Wc know nothing of the caules but in the cf- 
fefts ; and our name for the caufc is in faft the name of the 
effeft, which is cohesion. Wc mean nothing cite by gra- 
vitation or nvagnetifm. What do we mean when we fay 
that Newton underftood thoroughly the nature of gravita. 
tion, of the force of gravitation; or that Franklin underftood 
the nature of the cleftric force? Nothing but this; Newton 
confidered with patient fagacity the general lafts of gravi. 
tation, and has described and daffed them with the utmoll 
precision. In like manner, wc (hall underftand the nature 
•f cohefion when wc have difeovered with equal generality 
the laws of cohefion, or general fafts which are obferved in 
the appearances, and when we have defer ibed and daffed 
them with equal accuracy. 

Let us therefore attend to the more fimple and obvious 
phenomena of cohefion, and mark with care every circum- 
stance of refembbnee by which they may be clailei. I.ct 
os receive thefe as the laws of cohefion, charaftcriftic of its 
fuppofed caufe, tlie force of cohefion. We cannot pretend 
to enter oa tliis vaft rrfearch. The modifications are in- 
numerable ; and it would require tlie penetration of more 
than Newton to deteft the circomftance of fimilarity amidft 
millions of diferirainating erreurnitances. Yet this is the on- 
ly way of discovering which are the primary lafts charac- 
ter! die of the force, and which are the modifications. The 
ft tidy is immenfe, but is by no means defperate; and we ea* 
tertain great hopes that it will ere long be fuoeefsIuJly pro- 
iecutcd : but, iit our particular predicament, wc mult con- 
tent ourfdves with febfting fuch general laws as feem to 
give u« the mod immediate information of the chcumft cnees 
that muff be attended to by the mechanician in his con ft ruc- 
tions, "hat Ik may unite ftrengtli with Empire ity, economy, 

7 and energy. 

AJ? Sodle* ij?,Then, it is a matter of faft that all bodies are in a cer- 
euiitc. tam degree perfeftly ctaftic ; that is, when their form or 
bulk is changed by certain moderate coi^prcffiona or diffrac- 
tions, it requires the continuance of the changing force to 
continue tlie body in this new (late ; and when the force is 
removed, the body recovers its original form. We limit the 
aiTrrtion to certain moderate changes : For inftance, take & 
lead wire of Vfth of aa inch in diameter and ten icct 
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long j fix one end firmly to the ceiling, and let the wire 9'«ei*tfc sf 
hang perpendicular; affix to the lower end an index like the Ma-erisls. 
hand of a watch ; on fume Hand immediately below let there ’ ♦ J 
be a circle divided into degrees, with its centre correfpond- 
ing to the lower point of the wire t now turn this index 
twice round, and thus tariff the wire. When the index is 
let go, it will turn backwards again, by the wire’s untwifU 
ing itfclf, and make almoff four revolutions before it flops ; 
after which it twifts and untwifts many times, the index go- 
ing backwards and forwards round the circle, diminilbing 
however its arch of twifl cadi time, till at bit it fettles pre- 
cifely in its original pofition. This may be repeated for ever. 

Now, in this motion, every part of the wire partakes equal- 
ly of the twill. Tlie particles arc ffrctched, require force 
to keep them in their (late of extenfion, and recover com- 
pletely their original relative pofitioos. Ttuffc arc all the 
characters of what the mechanician calls frr/ed ebfticity. 

This is a quality quite familiar in many cafes ; as iu gbfs, 
tempered fled, &c. but was thought incompetent to lead, 
which is generally coufidcred as having little or no elafticity. 

I»ut we make the affertion in the molt general terms, with 
the limitation to moderate derangement of form. Wc have 
made the fame experiment on a t hi cad of pipc-clay, made 
by forcing fott clay through the ftnall hole ot a fyringe by 
means of a ferew ; and wc found it more elaffic than tlie 
lead wire : for a thread of of an inch diameter and y 
feet long allowed the index to make two turns, and yet conv- 
pletely recovered its firil pofition. 

2 d/f y But if we turn the index of the lead wire four times 
round, and let it go again, it untwifts again in the fame 
manner, but it makes little more than four turns back 
again ; and after many ofcillations it finally (lops in a pofi- 
tion almoff two revolutions removed from its original pofi- 
tion. It has now acquired a new arrangement of parts, and 
this new arrangement is permanent like the former; and, 8 
wliat is of particular moment, it is perfeftly elaffic. This Whit it 
change is familiarly known by the denomination of a ssT. n ’«‘“i by 
The wire is bid to have taken a set. When wc attend % J* % * 
minutely to the procedure of nature in this phenomenon, we 
find that tlie particles have as it were (lid on each other,. 

Hill cohering, and have taken a new pofition, in which their 
councfting forces ate in equilibria) : and in this change of 
relative fit nation, it appears that the connefting forces which 
maintained the particles in their firil fit uat ions were not in 
equilibrio in lomc pofition intermediate between that of the 
fil’d and that of the tail form. The force required for 
changing this firft form augmented with the change, but 
only to a certain degree ; and during this procets the con- 
Hefting forces always tended to the recovery of this fuff 
form. But after the change of mutual pofition has puffed 
a certain magnitude, the union has been partly deffroyed, 
and the particles have been biought into new fituations ; 
fuch, that tlie forces which now council each with its 
neighbour tend, not to the recovery of the tuft arrange- 
ment, but to pufh them farther from it, into a new fitua- 
tion, to which they now verge, and require force to prevent 
them from acquiring. The wire is now ia faft. again per- 
feftly clallic i that is, the forces which now coaneft the 
particles with their new neighbours augment to a certain 
decree as five derangement from this new pofition augments. 

This is not reasoning from any theory. It is narrating 
fafts, on which a theory is to be founded. What we liave 
been juft now faying is evidently a defeription of that fen- p 
fible form of tangible matter which we call dudiiitj. It has Ductility, 
every gradation of variety, from the foftnefii of butter to the 
firmnefs of gold. All tbefe bodies have fbroe ebfticity j. 
but we lay they are not perfeftly elaffic, bccaufc they do 
not completely recover their original form when it has b con 
i greatly 
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ftritfth greatly deranged. The whole gradation way be moft di- 
M»tcrul». ft; n £Uy obferved in n piece of glafs or hard foiling wax. In 
V ' r » the ordinary form glsfi is perhaps the moft completely elaf. 

tic body that wc know, and may be bent till juft ready to 
fnap, and yet completely recovers its firft form, and takes 
no fet whatever j but when heated to Inch a decree a* juft 
to be vifible in the dark, it tales its brittlcncfs, and becomes 
fo tough that it cannot be broken by any blow ; but it is 
no longer elaftic, takes any fet, and keeps it. When more 
heated, rt becomes as plait ic as clay ; but in this Rate is rc- 
10 markably diflinguifticd from clay by a quality which we may 
Vifcidity coll viscidity, which is fomething like tlallicity, of which 
clay and other bodies purely plaftic exhibit no appearance. 
This is the joint operation of ftror.g adheiion and foftnefs. 


by any external ciufe, to recede from this flotation of mutrr. 9*n rf rh of 
al tnaflivity ; for fincc force is requillte to produce either 
the dilatation or the comprtfllon, and to maintain it, we 
are obliged, by the conftitution of our minds, to infer that p»mct?» 
it is oppofed by a force accompanying or inherent in every a^wd on 
particle of dilatable or comprcffihlc matter • and as thitfty attfat * 
neccffity of employing force to produce a change iodicatetJ^j^J^ 
the agency of thefe corpufcular forces, and marks their kind, * 
according as the tendencies of the particles appear to be 
toward each other in dilatation, or from each other in com- 
predion ? fo it alfo mcafurcs the degrees of their intenfity. 

Should it require three times the force to produce a double 
romprdfion, we mull reckon the mutual repulfions triple 
when the comprcffion is doubled ; and fo in other inftanres. 


When a rod of perfectly foft glafs is fpddenly flretched a We fee from all this that the phenomena of cohcfion indicate 


little, it does not at once take the fhape which it acquires 
after fomc little time. It is owing to this, that in taking 
the imprcflBon of a feal, if we take off the fcal while the wax 
is yet very hot, the (harpnrfs of the impreflion is dcftioyed 
immediately. Each part drawing its neighbour, and each 
part yielding, the prominent parts arc pulled down and 
blunted, and the fharp hollows are pulled upwards and alfo 
blnnted. The feal muff he kept on till all ha6 become not 
T i only Riff but hard. 

©Menwl This vilcidity is to be obfeived in all plaRic bodies which 
in -11 ho- aTC homogeneous. It is not obferved in clay, becaufe it is 
plaUx'bo** ,K>t homogeneous, but confifls of hard particles of the ar- 
<lie*. gillaceous earth Ricking together by their attraction for 


fome relation between the intenfity of the force of cohcfion t , 
and the diftance between the centres of the particles. To The v-reat 
dilcover this relation is the great" problem in corpufcular i«rc bletu m 
mechanilm, as it was in the Newtonian invettigatiun of the cnr P' iCf, yr 
force of gravitation. Could we difeover this law of aAion' UCL ^ Uj ‘^ uu 
between the corpufclcs with the fame certainty and diftinA- 
nefs, we might with equal confidence fay what will fie the 
ref ult of any pofition which wc give to the particle* of 
bodies ; but this is beyond our hopes. The law of gra- 
vitation is fo Ample that the difeovery or detection oF it 
amid the variety of celcRial phenomena required but one Rep ; 
and in its own nature its pofHble combinations Rill do net 
greatly exceed the powers of human research. One is al- 


water. Something like it might be made of finely pow- 
dered glafs and a clammy fluid fuch as turpentine. Vifci- 
dity has all degrees of foftnels till it degenerates to ropy 
fluidity like that of olive oil. Perhaps fomething of it may 
be found even in the moft perfcdl fluid that we are acquaint- 
ed with, as we oblervcd in the experiments for afeertaining 
fpecific gravity. 


moft difpoled to fay that the Supreme lleing has exhibited 
it to our reafoning powers as fuibetent to employ with fue- 
cefs our utmoft efforts, but not fo abftrufc as to difeourage 
us from the noble attempt. It feems to be other wife with 
refped to cohcfion. Mathematics informs us, that if it de- 
viates fenfibly from the law of gravitation, the Gmpleft com- 
binations will make the joint aCiicn of fcvcral particles an al- 


There is in a late volume of the Philofophical Trsnfac- 
t ions a narration of experiments, by which it appears that 
the thread of the fpidcr is an exception to our firft general 
law, and that it is perfe&ly ductile. It is there afferted, 
that a long thread of goffamer, furniihed with an index, 
takes any pofltion whatever ; and that though the index be 
turned round any number of times (even many hundreds), 
it has no tendency to recover its firft form. The thread 
takes completely any fet whatever. We have not had an 
opportunity of repeating this experiment, but w« have di- 
ftin&ly obferved a phenomenon totally inconfiftent with it. 
If a fibre of goffamer about an inch long be hdd by the 
end horizontally, it bends downward in a curve like a Hen- 


moil impenetrable inyflery. Wc muft therefore content our- 
felves, for a long while to come, with a careful obfervation 
of the fimpleft cafes that we can propole, and with the dif- 
eovery of fecondary laws of a&ion, in which many parti- 
cles combine their influence. In puluance of this plan, wc 
obferve, J4 

3 dty. That whatever is the fituation of the particles of a Particles 
body with refpeft to each other, when in a quiefeent Rate, kr, P f ,n 
they arc kept in thefe fituations by the balance of oppofite 
forces. 1 his cannot l?c refufed, nor can wc form to our-halarvc 
felvcs any other notion of the Rate of the particles of i'f forces, 
body. Whether we fuppofc the ultimate particles to be of 
certain magnitudes and (hapes, touching each other in Angle 


dcr flip of whalebone or a hair. If totally devoid of clafti- 
city, and perfectly indifferent to any fet, it would hang 
down perpendicularly without any curvature. 

When docility and elafticity arc combined in different 
proportions, an immenfe variety of fcnftblc modes of aggre- 
gation may be produced. Some degree of both are pro- 
bably to be oblervcd in all bodies of complex conftitution ; 
that is, which confift of particles made up of many different 
kinds of atoms. Such a conftitution of a body muft afford 
many fituations permanent, but eafily deranged. 

In all thefe changes of dilpofition which take place among 
the particles of a dudtile body, the particles arc at fuch 
diftance that they ftill cohere. The body may be ftrctched 
a little ; and on removing the extending force, the body 
Jhrinks into its firll form- It alfo refills moderate com- 
preffions ; and when the compfe fling force » removed, the 
body fwdls out again. Now the cerpufcukr Ja8 here is, 
that the particles are afted oo by attractions and repulfions, 
which balance each otfifcr when no external force is adting 
©o the body, and which augment as the particles arc made, 


points of cohcfion ; or whether we (with Bofcovich) con- 
iider them as at a diftance from each other, and adting on 
each other by attractions and repulfions — wc muR acknow- 
ledge, in the firft place, that the centres of the part idea 
(by whofe mutual difianccs we mufi eRimatc the diftaiicc of 
the particles) may and do vaiy their di Ranees from cich 
other. What elfc can wc fay when we obferve a body in- 
creafe in length, in breadth, and it» thickneft, by heating it, 
or when wc fee it dtminilh in all thefe dimenfions by an ex- 
ternal compreffton ? A particle, therefore, fituated in the 
midii of many others, and remaining in that filuatic i, mult 
be conceived as maintained in it by the mutual balancing of 
all the forces which connect it with its neighbours. It iallluftu- 
Hkc a ball kept in its place by the oppofite ad ion of two tiwn *>f 
fprings. This UluRratioa merits a more particular appUca-*”! ** ro ~ 
tion. SuppoCe a number of balls ranged on the tabic in the p 
angles of equilateral triangles, and that each bail is connected 
with the fix which lie around it by means of an elafiic 
wire curled like a cork-fcrew ; fuppofc fuch another ilraium 
of bolls above this, and parallel to it, and fo placed that 
A 2 each 
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Strength ff each ball of the tipper (l rat urn is perpendicularly over the 
Manna*. ccntrc 0 f t3ic equilateral triangle below, and let thefe be 
* connefted with the balls of the under ffratum by limilir 
fpiral wires. Let there be a third and a fourth, and any 
number o? fuch ilrata, all connected in the fame manner. 
It is plain that this may extend to any fize and £11 any 
fpacc. — Now let this affemblage of balls be firmly contem- 
plated by the imagination, and be fuppofed to fhrink con- 
tinually in all its demenfions, till the balls, and their diftance* 
from each other, and the connecting wires, all vanifh from 
the fight as difcretc individual objects. All this is very con- 
ceivable. It will now appear like a folid body, having 
length, breadth, and thickncfs j it may be comprcflcd, and 
will again refume its dimcnQons ; it may be flrctched, and 
will again flirink ; it will move away when (truck ; in (hurt, 
it will not differ in its fenfikle appearance from a folid elaftic 
body. Now when this body is in a date of comprcfHon, 
for indance, if is evident that any one of the balls is at rdl, in 
confequencc of the mutual balancing of the aCtions of all 
the fpiral wires which connect it with thofc around it. It 
will greatly conduce to the full under (landing of all that fol- 
lows to recur to this illullration. The analogy or rcfem- 
blancc between the effects of this conllitution of things and 


diffance A B may become A D. Something obliges us to length of 
employ force to continue this compreflion ; and I) tends M ■* t ^ 
from A, pr A appears to rtprf D. The intenfity of this * ' ~ f 
tendency or repuliion may be reprefented by another per- 
pendicular D d; and, to reprefent the different directions 
of thefe tendencies, or the different nature of thefe aCtions, ,7 
we may fet I) J on the oppoiite fide of A B. It is in this How Bof. 
manner that the Abbe Bolcovich has reprefented the aft ions <0,r i c}k re ' 
of corpufcular forces in his celebrated Theory of Natural of 
Fhilo(ophy. Newton had faid, that, as the great movements corpufeulav 
of the lolar fyitem were regulated by forces operating at afoicci. 
didance and varying with the diitance, fo he ltrongly luf- 
pcCted [vaUe fufpu er) that all the phenomena of cohesion, 
with all its modifications in the different fenfible forms of 
aggregation, and in the phenomena of chcmiftry and phyfi- 
ology, refultcd from the fimilar agency of forces varying 
w ith the didar.ee of the particles. The learned Jcfuit pur- 
fued this thought ; and has Oiown, that if we fuppofe an 
ultimate atom of matter endowed with powers of attra&ion 
and repuliion, varying, both in kind and degree, with the 
didance, and if this force be the fame in every atom, it may 
be regulated by fuch a relation to the diffance from the 
neighbouring atom, that a collection of fuch atoms may 
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the effefts of the corpufcular forces is very great ; and have all the fenfible appearances of bodies in their different 
wherever it obtains, wc may fafely draw conclufions from forms of folids, liquids, and vapoury, elaffic or unclaffic, and 
what wc know would be the condition of the balls in par- endowed with all the properties which we perceive, by whofe 
ticular circumffunces to what will be the condition of a body immediate operation the phenomena of motion by impulfe, 
of common tangible matter. We (hall juft give one in- and all the plienomena of cliemiftry, and of animal and vc- 
ftruCtive example, and then have done with this hypotheti- gctable economy, may be produced. He (hows, that not- 
cal body. We can fuppofe it of a long fhape, retting on one witliffanding a perfeCt famenefs, and even a great fimplierty 
point ; wc can fuppofe two weights A, B, fufpended at the in this atomical conllitution, there will rcfult from this union 
extremities, and the whole in cquilibrio. Wc commonly all that unfpeakablc variety of form and property which 
exprefs this Hate of things by fayiug that A and B are in diverlify and cmbcllifti the lace of nature. We (hall take 
cquilibrio. 1 his is very inaccurate. A i* in fad in equili- another opportunity of giving fuch an account of this cclc- 
brio with the united aflion of all the fprings which conned brated work as it dcfcrvci. We mention it only, by the 
the ball to which it is applied with the adjoining balls, by, as far as a general notion of it will be of fume frrvice 
Thefe fprings are brought into adion, and each is in equi- on the prefent occafion. • For this purpofe, we juil obferve 
librio with the joint adion of all the red. Thus through that Bofcovich conceives a particle of any individual fpccire 
the whole extent of the hypothetical body, the fprings are of matter to confift of an unknown number of particles of 
brought into adion in a way and in a degree which ma- fimplcr conllitution ; each of which particles, in their turn, 
thcmatics can eafily inveftigate. We need not do this : it is is compounded of particles dill more (imply conftituted, and 
enough for our purpofe that our imagination readily dif- fo on through an unknown number of orders, till wc arrive 
covers that fomc fprings are ftretched, others are comprcflcd, at the (impleff poffible conllitution of a particle of tangible 
and that a preffure is excited on the middle point of (up- matter, fufceptible of length, breadth, and thicknefs, and 
port* and the fupport exerts a rcadion which prccifcly ba- ncccffarily confiding of four atoms of matter. And he 
lances it ; and the other weight is, in like manner, in im- (hows that the more complex wc fuppofe the conllitution of 
mediate cquilibrio with the equivalent of the adions of all a particle, the more mull the fenfible qualities of the aggte- 
thc fpringb which conned the lad ball with its neighbours, gate refemblc the obferved qualities of tangible bodies. In 
Now take the analogical or icfembUng cafe, an oblong piece particular, he (hows bow a particle may be fo comliiuted, 
of folid matter, retting on a fulcrum, and loaded with two that although it ad on one other particle of the fame kind 
weights in cquilibrio. For the adions oh the conncding through a con fide Table interval, the interpofition of a third 
fprings fubilitutc the corpufcular forces, and the reCult will particle of the fame kind may render it totally, or alraoll 


refemblc that of the hypothetic. 

Now as there is fomething that is at lead analogous to 
a chan t of ddlancc of the particles, and a concomitant 
change of the intenfity of the conncding 1 forces, wc may 
ex pu ts this in the fame way that we arc accultomcd to do 
Plate in timilar cafe*. Let A and B (tig. i ) reprefent the cen* 
ccccuuxir. tres of two particles of a coherent cladic body in their 
quiefeent inactive date, and let us confider only the mecha- 
nical condition ot B. The body may be drctched. In this 
calc the diffance A B of the particles may become A C. In 
this Hate there is fomething which makes it ncccffary to 
employ a force to keep tht particles at this diftance. C has 
a tendency towards A, or we may fay that A attracts C. 
Wc may rcpicfcnt the magnitude of this tendency of C to- 
wards A, or this attraction of A, by aline Cc perpendicu- 
lar to A C. Again, U* body may be comprcflcd, aud the 


totally, inadive ; and therefore an aflemblagc of fuch particles # 
would form fuch a fluid as air. All thefe curious inferences 
are made with uncontrovertible evidence ; and the greated 
encouragement is thus given to the mathematical philofu- 
pher to hope, that by cautious and patient proceeding in 
this way, we may gradually approach to a knowledge ot the 
laws ot cobetion, that will not (hun a companion even with 
the Prixuipsa of Newton. No dtp can be made in this 
invciligatioo, but by obferving with care, and generalizing 
with judgment, the phenomena, which are abundantly nu- 
merous, and much more at our command thau, thofc of 
the great and fentiblc motions of bodies. Following this 
plan,, wc obferve, ,s 

4 tbly. It is matter of fail, that every body has fomc degree 
of comprcffibility and dilatability ; and when the changes uiprcflible 
dimaihua arc fo moderate that the body completely recovers dil*. 



S T R [ 

of it* original dimenfions on the erflation of the changing force, 
Material*. jh e extenfions or compreflions arc fcofibly proportional to 
<L— - ’ the extending or comprefling forces ; and therefore the con- 

Lsw'ifna titling force* are proportional to the difiancee of the particle e 
ture dilco- from their quief tnt, neutral, or inadrx* pqfilions. *I*hia feems 
■vered by to have been firil viewed as a law of nature by the penctra- 
Dr Hc-ckc, c ^ e 0 f j) r Robert Hooke, one of the moft eminent phi- 
lofnphcrs of the lafl century. lie publifhed a cipher, which 
he faid contained the theory of fpringineis and of the mo- 
tions of bodies by the action of fprings. It was this, ccii 
i n o / t e t tu u . — When explained in his diflertation, publilh- 
ed fomc years after, it was ut tenfio Jie vie. This is piecife- 
ly the propofition juft row aflcited as a general faA, a law 
of nature. 'I his diflertation is lull of curious obfervat ions 
of faAs in fupport of his aflertion. In his application to 
the motion of bodies he gives his noble difeovery of the ba- 
Lmcc-ipring of a watch, which is founded on this law. The 
fpring, as it i*more and more coiled up, or unwound, by the 
motion of the balance, aAs on it with a force proportional 
to the diflancc of the balance from its quiefeent pofition. 
The balance therefore is aAcd on by an accelerating force, 
which varies in the fame manner as the force of gravity ask- 
ing on a pendulum Twingin'* in a cycloid. Its vibrations 
therefore mult be performed in .equal time, whether they arc 
wide or narrow. In the fame diflertation Hookt mentions 
all the falls which John Bernoulli a'tcrwards adduced in fup- 
port of .Leibnitz's whimlical doctrine of the force of bodies 
in motion, or the doArine of the vine viva; a doArine which 
Hooke might jullly have claimed as his own, had he not feen 
10 its futulity. 

And con- Experiments made fi nee the time of Hooke fhow that 
£rn cd by this law is ftriAly true in the extent to which we have li- 
tlimpe- v j z , i|, sfl the changes of form which will be com- 

Ithcrs ! * ^ plctely uudone by the cLflicity of the body. It is nearly 
tiue to a much greater extent. James Bernoulli, in his dif- 
fertation on the elailic curve, relates fomc experiments of his 
own, which feem to deviate confidcrably from it t but on 
dofc examination they do not. The fineft experiments are 
thofc of Coulomb, published in feme late volumes of the me- 
moirs of the Academy of Paris. He fufpended balls by wires, 
and obferved their motions of ofcillatiun, 4 *hich he found 
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accurately correfponding with this law. 

This we ill. 'ill find to be a very important fa A in the doc- 
trine of the ftrength of bodies, and we defire the reader to 
nuke it familiar to his mind. If we apply to this our man- 
ner of exprefling thefe forces by perpendicular ordinates Cry 
D d (fig. i.), we mult take other lituarions E, F, of the 
particle B, and draw E t, F /,* and we muft have "Dd :Y f 
r= BI) : BF, or C c : E t = BC : BE. In fuch a fuppo- 
fition Yd bee mud be a flraight line. But we fhall have 
abundant evidence by and by that this cannot be ftriAly 
true, and that the line Bee which limits the ordinates ex- 
prefling the attraftivc forces becomes concave towards the 
line ABE, ard that the part B df is convex towards it. 
All that can be fafely concluded from the experiments hi- 
therto made is, that to a certain extent the forces, both at- 
traAive and repullive, ar« frrftblj proportional to the dilata- 
tions and compreflionf. Fur, 

$thly. It is univcifally obferved, that, when the dilatation* 
have proceeded a certain length, a lefs addition or force it 
fufficicnt to increafe the dilatation in the fame degree. This 
is always obfcivcd when the body has been fo far A retched 
that it takes a fet, and docs not completely recover its form. 
The like may be generally obferved in compreflions. Molt 
per folia will recoUcA, that in violently ftrctching an clailic 
cord, it becomes fuddcnly weaker, or more cafily Arctdicd. 
But tbefe phenomena do not pofitively prove a diminution 
of the corpufcuiar fence acting oa one particle ; It more 
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probably arifes from the difunion of fomc particles, whofe Strength «f 
altion contributed to the whole or fenfible effeA. And in Material*.^ 
compreflions we may fuppofe fomething of the fame kind ; * ,r 

for when we comprcfs a body in one direAion, it common- 
ly bulges out in another; and in cafes of very violent action 
fomc particles may be difunited, whofe tranfvcrfc aft ion had 
formerly balanced fart of the compreifing force. For the 
reader will fee on refleAion, that fince the comprcflion in 
one direAion caufes the body to bulge out in the tranfvcrfc 
direAion ; and fince this bulging out is in oppofition to the 
tranlveTfc forces of attraAiun, it mull employ fomc part of 

1 be comprefling force. And the common appeal anccs arc 
in pcrfcA uniformity with this conception of things. When 
we prefs a bit of dryilh clay, it f welts out and cracks tranf- 
vcrfely. When a pillar of wood is overloaded, it fwell* out, 
and fmall crevices appear in the direAion of the fibres. After 
this it will not bear half of the load. This the carpenter* 
call crippling ; and a knowledge of the circumitanccs which 
modiry it is of great importance, and enables us to underfland 
fume very paradoxical appearances, as will be fliown by and by. 

This partial difuniting of particles formerly cohering is, 
we imagine, the chief reafon why the totality of tire forces 
which really oppof* an external drain doe* not increafe in 
the proportion of the extenfions and compreflions. But fuf- 
ficicnt evidence will alio be given that the forces which would 
cunncA one particle with one other particle do not augment 
in the accurate proportion of the change of ditlance ; that 
in extenfions they increafe more flowly, and in compreflions 
more rapidly. 

Bat there is another caufc of this deviation perhaps equal- i> n aiiiry 
ly cfTrAtud with the former. Mod bodies manifed fome dc-*raiher 
gree of duAility. Now what is this i The faA is, that thc cau f e °f 
parts have taken a new arrangement, in which they again 
cohere. Therefore, in the pall age to tin's new arrangement, 
the fenfible forces, which arc the joint refult of many cor- 
pufcular forces, begin to rcfpcA this new arrangement in- 
licad of the former. This mud change the fimplc law of 
corpufcubr force, charaAerillic of the particular fpccies of 
matter under examination. It does not require much reflec- 
tion to convince us that the poflihle arrangements which the 
particles of a body may acquire, without appearing to charge 
their nature, mull be more numerous according as the par- 
ticle* are of a more complex conilitmion and it is reafon- 
able to fuppofe that the conllitution even of the moll fimplc 
kind of matter that we are acquainted with is exceedingly 
complex. Our microfcopts Ihow us animals fo minute, that' 
a heap of them mull appear to the naked eye an uniform- 
mafs with a prain finer than tl>3t or the fineft marble or ra- 
zor hone ; and yet each of thefe has not only limbs, but bones, 
mufcular fibres, blood- vcfleli, fibres, and a blood confiding, 
in all probability, of gtabuhrs organ iled and complex like 
our own. The imagination is here loll in wonder; and no- 
thing i* left us but to adore inconceivable art and wifdom,. 
and to exult in the thought that we arc the only ipcAators 
of this beautiful lcene who can derive p leaf arc from the view. 

What is trodden under foot with indifference, even by the 
half-reafuning elephant, may be made by us the fource of 
the purdl and mod unmixed pUafurc. Bui lei us proceed- 
to obferve, 

bthfy, ’[ hat th« forces which conneA the particles of tan-.y. hc ^ r 
gihlc Bodies change by a change of distance, not only in dc-wfuehcon- 
grcc, but alfo in kind. The particle B (hg. i.) is ail ra Acd beet the 
by A when in the fit nation C or E. It is repelled by it when P 4 '**^* of 
at Dor F. It is not aflcAed by it when in the lituationB. 
reader i» requeded carefully to remark, that this is not an intc- c hanire by 
rcnce founded on the authority of our mathematical figure. Thcw change 
figure is anexprefliun (to aifitl the imagination) of tacts in na- ©l diftatrfc- 
ture. It requires no force to keep the particles of a body hn 
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9«r«n«lh of^hiffr quiefcent fittutkms: but if they arc (eparated by ftretch- 
^laufak t ^ e ^od^xhey endeavour (panion the figurative expref- 
’ fion) to come together again. If they are brought nearer 
by ccmprcffion, they endeavour to recede. Thia endeavour ia 
nunifefted by the neceffity of employing force to maintain 
the extenfion or condrnfation ; and we rrprefent this by the 
different pofition of our lines. But this k not all : the par. 
tide B, which it repelled by A when in the fituation F or 
D, is neutral when at B, and it attracted when at C or £, 
may be placed at fuch a diftance A G from A greater than 
AB that it (hall be again repelled, or at fuch a Pittance AH 
that it (ball again be attra&rd ; and thefe alterations may be 
repeated again and again. This is curious and important, 
aud requires foimtbing more than a bare iflertion for its 
proof. 

In the article Orrics we mentioned the mod curious and 
valuable oh (creations of Sir Ifaac Newton, by which it ap- 
nd*i«&d F can ’ l ^ at is thus alternately at traded and repelled by 
” bodies, 'ihe rings of colour which appear between the ob- 
ject glaflcs of long tele (copes (bowed, that in the fmall inter, 
val of T^^th ot an inch, there ate at lead an hundred fuch 
changes obicreabk, and that it is highly probable that thefe 
alternations extend to a much greater diftance. At one of 
thefe dilkances the light actually converges towards the fo- 
Jid matter of the giafs, which we exprefs (hardy, by faying 
that it is attracted by it, and that at the next didance it de. 
dines from the glafs, or is repelled by it. The lame thing 
ts more (imply inferred from the phenomena of light palling 
by the edges of knives and other opaque bodies. Wc refer 
the reader to the experiments tbcmklvca, the detail being 
too long for this place; and we rrqueft the reader to confi- 
der them minutely and attentively, and to form diflinet no- 
tions of the inferences drawn from them. And we defire it 
to be remarked, that although Sir ifaac, in his ditcuffion, 
always confident light as a (et of corpuscles moving in free 
fpace, and obeying the ad ions of external forces like any 
other matter, the particular conclusion in which we are juft 
tiow intcrefted does not at all depend on this notion of the 
nature of light. Should we, with Des Cartes or Huy- 
gens, fuppoic light to be the undulation of an clallic me- 
dium, the condufion will be the fame. The undulations 
at certain di (lances arc di ft orbed by forces directed towards 
the body, and at a greater diftance, tl»c difturbing forces 
t j tend from the body. 

The Came But the fame alternations of attra&ion and repulfion may 
‘ aliematii*n*be obferved between the particles of common matter. If 
J* at ^’ wc take a piece of very flat and well polkhcd *lafs, fuch as 
r^ulG- n ^ 171 a ^ c f* r the horizon glaffes of a good Hadley’s qua- 
cvb&rvable -dr ant, and if we wrap round it a fibre of filk as it comet 
in the par- from the cocoon, taking care that the fibre nowhere cro£» 
m, ' u ‘ nt another, and then prefs this pretty hard on fuch another 
piece of glafs, ** *”11 lilt it up and keep it fufpended. The 
particles therefore of the one do moll certainly au rati thofe 
of the other, and this at a diftance equal to the thicknefe of 
the filk fibre. This is neaily the limit ; and it fometimes re- 
quires a contiderable preffure to produce the t ffcA. The 
preffure is effectual only by comprclling the filk fibre, and 
thus diminifhing the diftance between the glafs plates. This 
adhefion cannot be attributed to the preffure of the atmo- 
fphere, becaufe there is nothing to hinder the air from infi* 
ousting itfelf between tire platen, fir.ee they are feparated 
by the filk. Befides, the experiment fucceeds equally well 
under the receiver of an air-pump. This moil valuable ex- 
periment was firll made by Huygens, who reported it to 
the Royal Society. It is narrated in the l’hilolophicaj 
Tran factions, n° 86. 

Here then is an attra&ion a&ing, like gravity, at a di- 
ftancc. But take away the filk fibre, and try to make the 
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gUfles touch etch other, and we (hall find • wry great fcrefjrth of 
neccflary, By Newton’s experiments it appears, that unlcfs M * tcr *. 
the prifmatic colours begin to appear between the glares, ’ ^ 
they arc at kail T ^ c th of an inch afunder or more. Now wc 
know that a very confiderablc force is neccflary for produ- 
cing thefe colours, and that the more wc prtfs the glades 
together the more rings of colours appear. It alfo appears 
from Newton's meafures, that the difference of diftance be- 
tween the glaffes where each of thefe colours appear is about 
the & 9 ,Dcoth part of an inch. We know farther, that when 
we have produced the laft appearance of a greafy or pearly 
colour, and then augment the preffure, making it about a thou- 
fand pounds on the fquarc inch, all colours vanifh, and the 
two pieces ot glafs ieem to make one tranfparent undid in- 
guifhable mats. They appear now to have no air between 
them, or to be in mathematical contact. But another fact 
(hows this con dull on to be premature. r i*he fame circlet 
of colours appear in the top of a foap bubfcJc ; and as it 
grows thinner at top, there appears an unrefle&ing fpot 
in the middle. We have the greateft probability therefore 
that the perfcdl tranfparcncy in the middle of the two glafles 
does not arife from their being in contact, but becaufe ther 
thickncfs of air between them is loo fmall in that place for the 
icflcdion of light. Nay, Newton exprefsly found no reflec- 
tion where the thicknefs was ytlis or more of the 
part of an inch. 

All this while the glaffes arc ftrongly repelling each other* 
for great preffure is neccflary for continuing the appearance 
of thofe colours, and they vanifh in fuccefion as the preffure 
is diminiAied. This vanifhing of the colours is a proof 
that the piaffes arc moving off from each other, or repel- 
ling each other. But we can put an end to this repulfion by 
very ftrong preffure, and at the fame time Aiding the glaffes 
on each other. We do not pretend to account for this ef- 
fect ot the Aiding motion ; but the fatft is, that by fo doing, 
the glaffes will cohere with very great force, fo that wc 
(hall break them by any attempt to pull them afunder. 

It commonly happens (at leatt it did fo with us), that in thia 
Aiding compTcifion of two fmooth flat plates of glafs they 
(cratch and mutually deftroy each other 's furface. It is 
aUo worth remarking, that different kinds of glafs exhibit 
different properties in this refpc&. Flint glafs will attract 
even though a filk fibre lies double between them, and they 
much more readily cohere by this Aiding preffure. 

Here then are two diftancea at which the plates of glafs 
attract each other ; namely, when the filk fibre is inter pofed, 
and when they are forced together with this Aiding motion. 

And in any intermediate fituation they repel each other. 

Wc fee the fame thing in other folid bodies. Two pieces bead and 
of lead made perfectly clean, may be made to cohere by uon * 
grinding them together in the fame manner. It is in this 
way that pretty ornaments of filver are united to iron. 

The piece is feraped dean, and a fmall bit of filvtr like a 
fiAi fcale is bid on. 'Hie die which is to ftrike it into a 
flower or other ornament is then fct on it, and we give it a 
(mart blow, which forces the metaU into contact as firm as 
if they were foldcrcd together. It fometimes happens that 
the die adheres to the coin fo that they canuot be fepara- 
ted : and it is found that this frequently happens, when 
the engraving ia fuch, that the raffed figure is not complete- 
ly furronnded with a fmooth flat ground. The probable Probable 
caufe of this is curious. When the coin has a flat furface ca “ fe 
all around, this is produced by the moll prominent part ofdj e 
the die. This applies to the metal, and completely confines » 0 the 
the air which filled the hollow of the die. As the preffure 
goes bn, the metal is fqueczcd up into the hollow of the 
die ; but there is ftill air eomprtffed between them, which 
cannot cfcapc by any paflage. It is therefore prod tjpou fly 
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•fcffffth it «nde nfed, iiid exerts an elatiicity proportioned to the 

Ms'crid’. ^ondenfation. This fervcs to feparatc the die from the 
tir ’ metal when the ftrokc is Over. The hollow part of the 
die hat not touched the metal all the while, and we may 
fay that the impreffion was made by air. If this air 
cfcapc by any engraving reaching through the border, they 
cohere in reparably. 

We have admitted that the plafs plates arc in contact 
when they cohere thus fiiroly. But wc are not certain of 
this ; for if we take thefe cohering' plaflcs, and touch 
them with water, it quickly infinuates itfelf between them. 
Yet they Hill cohere, but can now be pretty eafily fepa- 
i3 rated. 

Repulfion It is owing to thin repulfion, exerted through its proper 
the caufe fphere, that certain powders fwim on the furfacc of water, 
dL^(Wim** an ^ arc wettc ^ with great difficulty. Certain infers can 
min? in a run about on the furfacc of water. They have bru/hy feet, 
Kurd fee. which occupy a confidcrable furfacc t and if their fleps are 
c ficalljr viewed with a magnifying glafs, the furfacc of the water 
is feen deprefled all around, refcmbling the footftept of a 
fcjvc,' ’ man walking on feather-beds. This is owing to a repul- 
fion between the brulh and the water. A common fly 
cannot walk in tills manner on water. Its feet are wetted, 
becaufc they attraA the wateT inftead of repelling it. A 
ftccl needle, wiped very clean, will be on the furfacc of wa- 
ter, making an impreffion as a great bar would make on a 
feather bed ; and its weight is lets than that of the difplaced 
water. A dew drop lies on the leaves of plants without 
touching them mathematically, as is plain from the extreme 
brilliancy of the reflection at the pofterior furfacc ; nay, 
k may be fometimes obferved that the drops of rain lie on 
the furface of water, and roll about on it like balls on a 
table. Yet all thefe fuhftance* can be wetted; that is, wa- 
ter can be applied to them at fuch diftance* that they at* 
tract it. 

What we faid a little ago sf water infinuating itfelf be- 
tween the glafs plates without altogether deftruying their 
eobefion, ihows that this cohefion is not the fame that obtains 
between the particles of one of the plates; that is, the 
two plates arc not in the ftate of one continued' mafs. It 
is highly probable, therefore, that between thefe two ftates 
there is an intermediate ftate of repulfion, nay, perhaps many 
fuch, alternated with attractive ftates. 

A piece of ice is elaflic, for it rebounds and it rings. 
Its particles, therefore, when com pn fled, rclile ; and when 
ftrcuhcd, contrail again. The pai doles arc therefore in the 
ftate reprefented by B in figure i. a&cd on by repulfive 
forces, if brought nearer ; and by attra&ive forces, if drawn 
further afunder. Ice expands, like all other bodies, by heat. 
It abforbs a vaft quantity of fire ; which, by combining its 
attractions and repulfioni with thofe of the particles of ice, 
changes completely the law of ad ion, without making any 
fcnfible change in tbe diftance of the particles, and the ice 
becomes water* Ln this new ftate the particles tre again in 
limits between attractive and repulfive forces ; for water has 
been (hown, by the experiments of Canton and Zimmerman, 
to be claftic or compreJhkle. it again expanda by heat. It 
again abforbs a prodigious quantity of heat, and becomes 
daitic vapour ; its particles repelling each other at all di- 
ftanccs yet obferved. The diftance between the particles 
of one plate of glafs and thofe of another which lies on it, 
and is carried by it r is a diftance of repulfion ; for the force 
which fupports the upper piece » afting in oppofition to its 
weight. This diftance is left than that at which it would 
Jujptnd it below it with a ftlk fibre interpoied ; for no prift 
malic colours appear between them when the 61 k fibre is 
interpofed. But the diftance at which glafs attract water 
it much left than this, for no colours appear when glais it 
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wetted with water. This diftance is left, and nat greater, SrrrBrih nf 
than the other ; for when the glades have water interpofed ,^ Htri>l> ' l 
between them inllcad of air, it is found, that when any par- ' " r 
ticular colour appears, the thickneft of the plate of water is 
to that of the plate of air which would piodacc the fame 
colour nearly as 3 to 4. Now, if a piece of glafs be wet- 
ted, and exhibit no colour, and another piece of glafs be Am- 
ply laid on it, no colour will appear ; but if they are ftrong- 
ly preffed, the colours appear in the fame ’manner as if the 
gLfles had ais between. Alfa* when glafs is limply wetted, 
and the 61 m of water is allowed to evaporate, when it ia 
thus reduced to a proper thianeft, the colours (how them- 
felves in great beauty. 

Thefe arc a few of many thoufcnd fails, by which it ia Particle* 
unqucftionaWy proved that the particles of tangible matter °f matter 
arc connected by forces ailing at a diftance, varying with^ 0 ™ 
the diftance, and alternately attra&ive and repulfive. ^aihngatia 
wc reprefent thefe forces as we have already done in fig. i.diftmce, 
by the ordinates Cc, Dd, Ee, F/, &c. of a curve, it is 
evident that this curve mull crofs the axis at all thofe di- 
fiances where the forces change from at trait we to repul- 
five, and the curve mull have branches alternately above 
and below the axis. 

All thefe alternations of attraction and repulfion take 
place at fmall and infcnfible diftance*. At all fcnfible di dan- 
ces the particles are influenced by the attraction of gravita- 
tion r and therefore this part of the curve mult be a hyper- 
k 41 

b°la whofe equation is jr = — What is the form of 

the curve corrcfponding to the fmalleft diftance of the par— 
ticks? that is, what is the mutual a&ion between the par- 
ticles jufl before their coming into abfolute contaA ? Ana- 
logy fhould lead us to fiippofe it to be repulfion : for foli- 
dity is the laft and fimplell form of bodies with which wc 
are acquainted! — Fluids are more compounded, containing 
fire as an efTential ingredient. We fhould conclude that 
this ultimate repulfion is infuperable, for the hardcil bodies 
arc the moll elaftic. We arc fully entitled to fay, that this 
repelling force exceeds all that we have ever yet applied 
to overcome it ; nay, there are good rcafons for faying 
that this ultimate repulfion, by which the particles are kept 
from mathematical contact, is really infuperable in its own 
nature, and that it is unpnfEble to produce mathematical 
contact. 

We (hall juft mention one of thefe, which we confider 
as unaniwerablc. Suppofe two atoms, or ultimate particles tied con- 
of matter A and B. Let A be at reft, and B move up 
it with the velocity 2; and let us fuppofe that it comes into 
mathematical contact, and impels it (according to the com- 
mon acceptation of the word). Both move with the velo- 
city 1 . This is granted by ail to be the final rtfult of the 
coUifion. Now the inftant of time in which this commu- 
nication happens is no part either of the duration of the 
folitary motion of A, nor of the joint motion of A and B : - 
It is the reparation or boundary between them. It is at 
once the end of the fitft, and the beginning of the fecond, 
belonging equally to both. A was moving with the' 
velocity a. The diflinguiftring circumftancc therefore of 
its mechanical ftate is, that it has a determination (however 
incnmprchenfible) by which it would move for ever with* 
the velocity 2, if nothing changed it. This it has daring 
the whole of its folitary motion, and therefore in the lail' 
inftant of this motion. In like manner, during the whole 
of the joint motion, and therefore in the firft 'inftant of thia 
motion, the atom A has a determination by which it would 
move lor ever with the velocity I. In one ■and the fame 
inftant, then fore, the atom A has two incompatible deter- 
minations.' Whatever notion wc aa lorm of this ftate, - 

which 
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Strength of which we coll velocity, as a diftin&ion of condition, the 
M«tcrj»R f amc i rTl potlibility’ of conception or the fame abfurdity oc- 
cur*. Nor can it be avoided to any other way than by 
faying, that this change of A’* motion is brought about 
by inienfible gradation* ; that is, that A and B influence 
each other pvecifely as they would do if a (lender fpring 
were interpofed. The reader is defired to look at what we 
have faidin the article Physics, § 8l. 

The two magnets there fpoken of are good reprefen- 
tatives of two atom* endowed with mutual powers of re- 
pulfion ; and the communication of motion i* accomplilhcd 
in both cafes in precisely the fame manner. 

If, therefore, we (hall ever be fo fortunate a* to difeover 
the law of variation of that force which conne&s one atom 
of matter with another atom, and which is there r ore charac- 
ter^ ic of matter, and the ultimate foorce of all its fettfible 
qualities, the curve whofc ordinates rep re fen t the kind and 
the intenfity of this atomical force will be fomething like 
that (ketchcd in fig. a. The fird h ranch a n B will have 
AK (perpendicular to the axis AH) for its aflymptote, 
and the haft branch Imo will be to all frnfe a hyperbola, 
having AO for it* adymptotc ; and the ordinate* / L, m M, 

* &c. will be proportional to ^ c * ex prefl*tng 

the univerfal gravitation of matter. It will have many 
branches B£C, D//E, F/G, &c. exprelfin? attra&ions, 
and alternate repulfive branches Cr D, Er I**, G g H, See. 
All thefe will be contained within a di fiance A H, which 
j X does not exceed a very minute fracliort of an inch. 

The fim* The fimplcft particle which can be a conftituent of 
plcft «•*- * body having length, breadth, and thicknefs, muft con lilt 

tdetM *°f ^ oinr ^ uc * 1 atomfi » *11 of which combine their influence on 
Cfti of four cac h atom of another fuch particle. It is evident that 
auuni. the curve which expreffes the forces that conncft two fuch 
particles mull be totally different from this original curve, 
lliis ltylarchic principle. Suppofing the lad known, our 
mathematical knowledge is quite able to difeover the firft ; 
but when we proceed to compofe a body of particles, each 
of which coofids of four fuch particles, we may venture to 
fay, that the compound force which connects them is al- 
mofi beyond our fearch, and that the difcoTery of the pri- 
mary force from an accurate knowledge of the corpufcular 
forces of tbit particular matter is abfolutcly out of our 
power. 

All that we can learn is, the pofCbility , nay the certain- 
ty, of an innumerable variety of external fenfible forms aud 
qualities, by which different kinds of matter will be diftin- 
guilhtd, arifing from the number, the order of compoiition, 
and the arrangement of the fubordinate particles of which 
a particle of this or that kind of matter is compofed. All 
thefe varieties will take place at thofc fraall and infenfible 
di fiances which are between A and H, and may produce 
all that variety which wc obferve in the tangible or mecha- 
nical forms of bodies, fuch as clafticity, ductility, hardnefs, 
foftnels, fluidity, vapour, and all thofc unfeen motions or 
actions which we obferve in fufion and congelation, eva- 
poration and enndenfation, folution and precipitation, cry- 
ftallization, vegetable and animal aflimilation and fccre- 
tion, &c. 8 c c. See. while all bodies mull be, in a certain de- 
gree, elafiic, all mull gravitate, and all mull be imcompcnc- 
trable. 

This general and fatUfa&ory refemblance between the 
appearances of tangible matter and the legitimate confe- 
quence of this general hypothetical property of an atom of 
matter, affords a confiderable probability that fuch is the 
origin of all the phenomena. We earnclUy recommend to 
our readers a careful perufal of Bofcovich’s celebrated trea- 
Vk, A careful perulal is ncccdary for feeing its value \ and 
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nothing will be got by a hifly look at It. The reader will Vengeh *■ 

be particularly pleafcd with the facility and evidence with 

which the ingenious author has deduced all the ordinary ' 

principles of mechanics, and with the explanation which he 

has given of fluidity, and his deduction from thence of 

the laws of hydrodatics. No part of the treatife is more 

valuable than the doctrine of the propagation of preffure 

throuph folid bodies. This, however, is but juft touched 

on in the courfe of the invelligation of the principles of 

mechanics. Wc (hall borrow as much as will fuflice for 

our prefent inquiry into the llrength of materials ; and we 

trull that our readers arc not difplcafed with this general 

(ketch of the di>Arine (if it may be fo called) of the co- 

hefion of bodies. It is curious and important in itfclf, The -loc- 

and is the foundation of all the knowledge wc can acquire '- f ' ne COm 

of the prefeat article. Wc arc forry to fay that it is 

yet a new fubjeff of (ludy ; but it is a very promifing one,* e &. 

and wt by no means dcfpair of feeing the whole of chemi- 

dry brought by its means within the pale of mechanical 

feience. The great and diftingu idling agent in chemillry 

is heat, or fire the caufc of heat ; and one of its moll fin- 

gular effects is the converlion of bodies into elallic vapour. 

We have the dcareil evidence that this is brought about 
by mechanical forces : for it can be oppofed or prevented 
by external preffure, a very familiar mechanical force. Wc 
may perhaps find another mechanical force which will pre- 
vent tufion. 

Havi no now made our readers familiar with the mode 
of aclion in which cohcfion operates in giving ftrength to 
folid bodies, we proceed to cunfidcr the drains to which 
this (Irength is oppofed. 

A piece of folid matter is expofed to four kinds of 
drain, pretty different in the manner of their operation. ^ ^ 

*. It may be tom afundcr, as in the cafe of ropes, llrctch' Strains r» 
er*, king-polls, tyc-bcams, &c. whi:h 

a. It may be crulhed, as in the cafe of pillars, pods, and ftr4n £*J " 
trufs beams. uppoied. 

3. It may be broken acrofs, as happens to a ioift or lever 
of any kind. 

4. It may be wrenched or twided, as in the cafe of the 
axle of a wheel, the nail of a prefs, &c. 

I. It may be fulled asunder. 

This is the Pimpled of all drains, and the others are in- Matter 
deed modifications of it. To this the force of cohcfion is m *T 
JirtQ/y oppofed, with very little modification of its 
by any particular circumdancrs. 

When a long cylindrical or prifmatic body, fuch as a rod 
of wood or metal, or a rope, is drawn by one end, it muft 
be refilled at the other, in order to bring its cohcfion into 
action. When it is fadened at one end, wc cannot conceive 
it any other way than as equally drctchcd in all its parts ; 
for all our obfervations and experiments on natural bodies 
concur in (bowing us that the forces which connect their 
particles, in any way whatever, arc equal and oppofitc. This 
is called the ibtr<l law of motion ; and we admit its univer- 
fality, while wc affirm that it is purely experimental (fee 
Physics). Yet we have met with differtations by perfons 
of eminent knowledge, where propofitions are maintained 
inconfident with this. During the difpute about the com- 
munication of motion, fome of the ablcd writers have faid, 
that a fpring comprdTcd or drctchcd at the two ends was 
gradually lefs and lefs comprcflcd or drctchcd from the ex- 
tremities towards the middle : but the fame writers acknow- 
ledged the univerfal equality of a&ion and read ion, which 
is quite incompatible with this date of the fpring. No fuch 
inequality of comprclfion or dilatation has ever been obfer- 

ved j 
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hte’ph rived ; anil a little reflection will fhnw it to be iropo&blc, in 
M^x iak €OI) |~. ftg.tr y with she equality of action and ieiAion. 

* Since all parts arc thus equally A retched, it follows, that 

the lira: 1 1 in any tnmfvcrfc fedkieu is the fame, a> alfo in 
every poir.t of that feftion. If therefore the body be fup- 
pofed of a homogeneous texture, .the coheiidn of the parts 
is equable ; and f:ncc every part is equally ftretdrtd, the 
particles are drawn to equal diftanccs from their quit £c cut 
pofitions, and the forces which arc thus excited, and now 
excited in opposition to the draining force, ate equal. This 
external force may be iucicafed by decrees, which will ?ra- 
dually feparate the part of the tardy more and mote from 
each other, and the connecting forces incrcafe with this in- 
ctcafc of dillancc, till at lati the cohefion of fome particles 
is overcome. This muft be immediately followed by a 
rupture, becaufe the remaining forces are now weaker than 
before. 

It is the united force of cohefton, immediately before the 
dffunio!* of the firil particles, that we call the strength of 
the fc&ioo« It may alfo lie properly called its absolute 
strength, being exerted in the Ample A form, and not mo- 
dified by any relation to other circumitances. 

A cir^ m- ^ the < * tcr,,a l force has not produced any permanent 
l a* re ,o be change on the body, and it therefore recovers its former di- 
•: tended comenfians when the force is withdrawn, it is plain that this 
in every ftrain may be repeated as often as we plcafe, and the body 

cirnitue* which withftands it once will always withftand it. It is 
quirrg evident that this fhould be attended to in all con ft ruCtions, 
HicRg h. and th».: in all cur inveAigations on this fubjeCt this fhould 
b', kept flriclly in view. When we treat a piece of foft 
clay in this manner, and with this precaution, tire foicc em- 
ployed mult be very fmall. If we exceed this we produce 
a permanent change. The rod of clay is not indeed torn 
at under ; but it has become fome what more (lender : the 
number of particles in a crofs feet ion is now final Ur ; and 
therefore, although it will a^am, iu this new form, fuller, or 
allow an endlcfe repetition of a certain ftrain without any far- 
ther permanent change, this Itiain is fmaller than the former. 

Something of the fame kind happens in all bodies which 
receive a sett by the {train to which they arc expofed. All 
ductile bodies are of this kind. But there ate many bodies 
which arc not du&ilc. Such bodies break completely when- 
ever they' are ftrelched beyond the limit or their perfect ela- 
3® Aicity. Bodies of a fibrous ItruCture exhibit very great 

ridtiim* varieties iu their cohefion. In foine the fibres have no la- 
c ob c lion, tcral cohefion, as in ike cafe of a rope. The only way in 
but which all the fibres can be made to unite their ftrength is, 
to twill them together. This caufcs them to bind each other 
fo fall, that any one of them will break before it can be 
drawn out of the bundle. In other fibrous bodies, fad) as 
timber, tire fibres are held together by fome cement or glu- 
ten. This is ftldcra as llrong as the fibre. Accoidingly 
timber is much cafic'r pulled alunder in a tlirc&inn tranfvcrfc 
to ihe fibres. There is, however, every poffiblc variety in 
this particular. 

In ftretehing and breaking fibrous bodies, the vifiblc 
extenfion is frequently very confidcrable. This is not folc- 
ly the incrcaiing of the diAance of the particles of the cohe- 
ring » bre : the grcatell part chiefly ariles from drawing the 
crooked fibre ftraight. In this, too, there is great diverlity ; 
and it is accompanied with important differences in their 
power of withftanding a (train. In fome woods, fuch as 
fir, the fibres on which the ftrength moil depends arc very 
ftraiglit. Such woods are commonly very claftic, do not 
lake a left, and break abruptly wlien ovcrliratned : others, 
fuch as oak ar.d birch, have their refilling fibres very undu- 
lating and crooked, ar.d ftrttch very fenfibly by a ftrain. 
They are very liable to take a let, and they do not break fo 
Voi. XVliL P.rt L - 
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fuddenly, but give warning by complaining* as the carpenters ^'enath 
call it ; that is, by giving visible figns of a derangement of » v »-- -tu!*, 
texture. Hard bodies of an uniform glafly itru&ure, or mT ~* ~ r 
granulated like Hones, are elalb.c through the whole extent 
of their cohefion, and take no felt, but break at once when 
overloaded. 

Notwithdanuing the immenfc variety which nature exhi- 
bits in the ftruiturc and cohefion of bodies, there are cer- 
tain general facts of which w'e may now avail ourfclvc* wills 
advantage. In particular, 

The abfolutc cohefion is proportional to the area ©fTheahfo- 
t he feCtion. This mutt be the cafe where the texture isl teeohe. 
perfectly uniform, as we have reafon to think it is in glafs or . 
and the ductile metals. The cohefion of each panicle proi-^r* ina. 
being alike, the whole cohefion muff he proportional >1 r U q ie 
to their number, that is, to the area of the fedtion. The * r,s the 
fame muft be admitted with rcfpcct to bodies of a granula* 
ted texture, where the granulanon is regular and uniform. roth^i/ 
The fame muft be admitted of fibrous bodies, if we fuppofc imping 
their fibres equally llrong, equally denfc, and limihirly clif- force- 
pofed through the whole feffion ; and this we muft either 
luppofe, or mull Hate die diverfity, and meafure the cohe- 
fioti accordingly. 

We may therefore aflert, as a general propofition on tin's 
fubjeci, that the abfolutc ftrength in any part of a body by 
which it refills being pulled afundcr, or the force which 
muft be employed to tear it afundcr in that part, is propor- 
tional to die area of the ftftion perpendicular to the ex- 
tending Force. 

Thcicfote all cylindrical or prifmatical rods arc equally 
ftrong in every part, and will break alike in any part ; and 
bodies which have unequal fc&ions will always break in the 
llcndcrcft parr. The length of the cylinder or prifm has 
no cffelt on the ftrength ; and the vulgar notion, that it is 
caftcr to break a very long rope than a ftiort one, is a very 
great mi Hake. Alfo the abfolute llrengths of bodies 

which have fimilar fc&ioiuj are proportional to the fquarcs 
of their diameters or homologous tides of the fedtion. 

The weight of the body itlclf may be employed to ftrain 
it and to break it. It is evident, that a rope may be fo 
long as to break by its own weight. When the rope is 
hanging perpendicularly, although it is equally llrong iu 
every pari, it will break towards the upper end, becaufe the 
ftrain on any part is the weight of all that is bdow it. Its 'M ive 
relative strength in any part, or power of withlland- (hength. 
ing the ftrain which is a&uaily laid on it, i* inverfely as the 
quantity below that part. 

When the rope is llictchcd horizontally, a3 in towing a 
fhip, the ftrain arifing from its weight often bears a very 
fallible proportion to its whole ftrength. 

Let AEB (fig. 3.) be any portion of fuch a rope, and 
AC, BC be tangents to the curve into which its gravity 
bends it. Complete the parallelogram AC El). It is well 
known that the curve is a catenaria, and that I)C is per- 
pendicular to the horizon ; and that DC is to AC as the 
weight of the rope ALB to the ftrain at A. 

In order that a lufpended heavy body may be equally 
able in every part to carry its own weight, the icftiua in* 
that part mult be proportional to the folid contents of all , 

that is below it. Suppofe it a conoidal fpindle, formed by 
the revolution of the curve A ae (fig. 4.) round the axis 
CE. We mult have AC * : ae 1 sz. AEB fob : a E b fob 
This condition requires the logarithmic curve for A or, of 
which C c is the axis. 

Thefe arc the chief general rules which can be fafely de- 
duced from our cleaiell notions of the cohefion of bodies. 

In order to make any practical ufe of them, it i. proper to 
have fome mcafurcs of the cohefion of fuch bodies ns are 
B com- 
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Uvengih of commonly employed in our mechanics, arid other ftni&urtt 
M itcual*!. they arc exposed to this kind ot drain. 1 hefe 

mull Ik? deduced fulely from experiment. Therefore they 
The o h*- mull lie conlidcrcd as no more than general values, or as 
fion of me- the averages of many particular trials. The irregularities 
ttlsdei-cnda'gK vci y great, bccaufc none of the fubftancei are conflsnt 
,n t^cir texture and ftmukCfc. Metals differ by a thou find 
cei. circiimftancea unknown to ns, according to their purity, to 

the heat with which they wer<f melted, to the moulds in 
which they were cad, and the treatment they have after- 
wards received, by forging, wire-drawing, tempering, &c. 

It is a very curious and inexplicable fact, th A by torgin * 
a metal, or by fieoucntly drawing it through a ftnooth 
hole in a Heel plate, its coheGon is greatly incrcafed. This 
operation undoubtedly deranges the natural fituation of the 
particles. They are Yqacczed elofer together in one direc- 
tion ; bat it is not in the direction m which they reiift the 
fracture. In this direction they are rather feparated to a 
greater diitancc. The general dcnlity, however, is augment- 
ed in all of them except lead, which grows rather rarer by 
wire-drawing : but its cohcfion may be more tlum tripled 
by this operation. Gold, tilvcr, and brafs, have their co- 
hefion nearly tripled ; copper at:d iron have it more than 
doubled. In this operation they alfo grow much harder. 
It is proper to heat tlum to redacts after drawing a little. 
This is called mealing or anneafin^. It foftens the Rictal again, 
and renders it fufcrptible of another drawing without the 
rifle of cracking in the operation. 

We do not pictcnd to give any explanation of this re- 
markable and very important fad, which has fomething rc- 
le ml ling it in woods and other fibrous bodies, as will be 
mentioned afterwards. 

The varieties in the cohefion of flones and other minerals, 
and of vegetable and animal lubllanccs, are hardly fulctp- 
liblc of any defeription or clafiificati< n. 

4° We Ihall take for the meafurc of colvefion the number of 

pounds avoirdupois wliich arc juft fulficient to tear afundcr 
o .„ a rod or bundle of one inch fquarc. From this it will be 
« cut cafy to compute the ftrength correfpouding 10 any other 
dimenfjon. 

Gold, call 

Silver, call 


Iron, call 


C -hciion 
an.l 

ftrength 


Iron, bar 


Steel, bar 


Tin, call 


\f t Metals. 

Ihs. 

2 3, COO 

1 

] 

74,000 
40, SCO 
. 43»tco 

rjapan 

19,500 

1 Barbary 

22,600 

^ Hungary - • 

3 1 »OCO 

j A nVidia 

34.0*0 

t Sweden 

. 37»-to 

- • 1 

42,CCO 

59,300 

f Ordinary 

6d,oco 

jSririan 

75.0c 0 

p ikft Swcdiih and Ruffian 

84,000 

b I iorfe- nails 

71, coo 

f Soft 

I 2C,COO 

£ Razor temper 

150^00 

r Malacca • - 

3»< c o 

1 Banca 

3,600 

4 Block 

3,800 

1 Englifti block 

5,200 

L 

6,500 


Lead, call • 

Reg ulus of antimony 
Zinc 

lii ft noth - 


1 It. 
86 a 
1,000 
2,6:0 
1,900 


Itrwgdirf 

Msr«tu|i. 


It is very remarkable that aJmoft all the mixtures of me-Temc ; *7 
tals arc more tenacious than the metals thcmfelvcs. The 'J "“J* * 
change of tenacity depends much on the proportion of the 1 

ingredients, and the proportion which produces the nutll 
tenacious mixture is dilferent in the different metal*. We 
have feleCled the foil owing from the experiments of Mufchen- 
lirock. 'I he proportion of ingredients here fclcdtcd is that 
which produces the greateft ftrength. 

Two parts of gold with one of lilver - 28,000 

Five parts of gold with one of copper - 50,000 

Five part 3 of lilver with one of copper - 48,500 

Four pans of Giver with one of tin - 41,^00 

Six paits of copper with erne of tin - 41,000 

Five parts of Japan copper with one of Bauca 
tin - 57,000 

Six parts of Chili copper with one of Malacca 

tin - - 6-2,000 

Six parts of Swcdifh copper with one of Malac- 
ca tin - - - 64,000 

Brafs confsfls of copper and rinc iu an un- 
known proportion j its ftrength is - 51,000 

Three parts of block-tin with one part of lead 10,200 

Eight parts of block-tin with one part of zinc ic,oco 

Four parts of Malacca tin w ith one part of rc- 

gulus of antimony - - 12,300 

Eight parts of lead with one of zinc - 4,500 

Four pasts of tin with one of lead and one of 
zinc - - 13,000 

Thefe number* arc of confiderablc ufc iu the arts. The 
mixtures of copper and tin are parliculaily interellir-g in the 
lahric of great guns. We Ice that, by mixing copper 
whofc greateft ftrength does not exceed 37,00-3 with tit> 
which doc* not exceed 6,030, wc produce a metal whofe 
tenacity is almoil double, at the lame time that it i* liaidcr 
and more calily wrought. It is, however, more futible, 
which is a great inconvenience. Wc all'o fee that a very 
(hull addition of zinc almoil doubles the tenacity of tiu, 
and mcrcafcs the tenacity ui lead live times ; and a fmall ad- 
dition of lead double* the tenacity of tin. Thefe arc eco- 
nomical mixtures. This is a very valuable information 
to the plumber* for augmenting the ilrtugih of Water- 
pipe*. 

By having 'nrcourfe to thefe tables, the engineer can pro- 
portion the tliickntfs of his pipes (ot whatever metal J to 
the prclfurcs to which they are cxpofcvL 

2/, Wood*. 

We may premife to this part of the table the following 
general obfervatioiM : 

I. The wood immediately furrounding the pith or heart TerariT * f 
of the tree is the weakeft, and its inferiority is lb niuch 
mme remarkable as the tree is older. In this afleftion, w 
however, wc (peak with form; helitation. M niche ubiock’s 
th tail of experiments is decidedly in the affirmative. Mr 
BulFon, on the other hand, lay*, that his experience has 
taught him that the heart of a found tree is the ft rouged ; 
but he give* 110 in dances. Wc are certain, from many ob- 

fervauons 


(a) This was an experiment by Mu f cl»enbroek, to examine the vulgar notion that iron forged from old horfc-naiU wax 
ftron^er than all others, and fhowS its falfity. 
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Btr«nR0i *f frnritioni of our own on vtry targe oaks and firs, tliat the 
,M-n<f i.ti ^ j* muc fo weaker than the exterior parts. 

2. The wood next the bark, commonly called the tv lilt 
or Mr*, is alfo weaker than the reft j and the wood gra- 
dually inerrafes in ftrength as we recede from the centre 
to the bleu. 

3. The wood is ftronger in the middle of the trunk than 
at the fpringing 01 the branches or at the root j and the wood 
of the branches is weaker than that of the trunk. 

4. The wood of the north fide of all trees which grow 
in our European climates is the ^eakeft, and that of the 
fonth-eaft fide is the ftrongeft ; and the difference is molt 
remarkable in hedge row trees, and fuch a» grow iiugly. 
The heart of a tree is never in its centre, but always near- 
er to the north fide, and the annual coats of wood arc thin- 
ner on that fide. In conformity with this, it is a general 
opinion of carpenters that timber is ftron rer whofc annual 
plates a*r thicker. Hie trachea or air-veffeU are weik- 
er than the fimplc ligneous fibres. Theft air-vcflcls are the 
fame in diameter aud number of rows in trees of the fame 
fpecics, and they make the riliblc reparation between tlie 
annual plates. Therefore when thefe are thicker, they con- 
tain a greater proportion of the Ample ligneous fibres. 

5. All woods are more tenacious while green, and lofc 
scry confiderably by drying after the trees art felled. 

The only author who has put it in our power to judge 
of the propriety of his experiment* is Mulehcnbroek. He 
ha* deferibed his method of trial minutely, and it frems 
unexceptionable. The woods were all formed into flips 
fit for his apparatus, and part of the flip wan cut away 
to a parallelepiped of jth of an inch [quire, and therefore 
•tT*h of a fquarc inch m fection. The abfolute ftrengths of 
a fquarc inch were as follow : 
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AM-.lu-e T,ocuft trecc 

i;b. 

50,100 

Pomegranate 

Ub. 
9.7 J° 

%£!£? M* - 

l«,JCO 

Eeraoo 

9 ,«JO 

km !* . f Beech, oak 

17,100 

Tamarind 

H. 7 S 3 

wood, Orange 

«5*5 no 

Fir 

*. 3 J 0 

Alder 

13,900 

Walnut 

S, 130 

Elm 

1*3,200 

Pitch pine 

7,6(0 

Mulberry 

12,500 

Quince • 

6,7(0 

Willow 

1 2,500 

Cyprrf* 

6,000 

Afti 

12,000 

Poplar 

.(,(70 

Plum - 

II,600 

Cedar 

4 . 7*0 

Elder 

10,000 



Mr Mufchcnbroik has given a very minute detail of the 
experiments on the afh and the walnut. Hating the weights 
which were required to teat afundcr flips taken from the four 
fidet of the tree, and on each fide in a regular progrelfion from 
the centre to the circumference* The numbers of this table 
curre (ponding to thefe two timbers may therefore be confi. 
dertd as the average of more than 50 trials made of each ; 
and he fays that all the others weie made with the fame 
caic. We cannot therefore fee any realms for not confi- 
ding in the rcfults ; yet they are confiderably higher than 
thofe given by fame other writer*. Mr Pilot fays, on the 
uuthority of his own experiments, and of thofe of Mr Pa- 
rent, that 6a pounds will juft tear afundcr a fquare line of 
found oak, and that it will bear to with fafety. This gives 
864c for the utmoll ftrength of a fquare'iuch, which is much 
inferior to Mufehenbroek’* valuation, 

1 6,270 
5,250 
8,750 
7,500 
4»°7F 
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And of Om 
(her Tub- 
iUtKC*. 


We may add to thefe, 

Ivory • 

Bone • 

Horn 

Whalebone - 
Tooth of fea-calf 
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The reader will furdy pbferve, that tbefc isuraUra ex . Strength el 
prels fomeihing more than the utmolt cohefion ; for the 
weight* are fuch as will very quickly, that is, in a minute 45 
or two, tear the rods afundcr. It roar be faid in general, No tub- 
that two-thirds of thefe weights w ill fenfibiy impair thence «•* 
ftrength after a confidcrable while, and that one half u thejj^™*** 
utmolt that can remain fufpended at them without nlk fur ture above" 
ever ; and it is this lad allotment that the engineer thuuld rec-oae h*l* its 
kon upon in hiscouftruftionb. Tlierc is, however, confidcrable ftfaigth- 
diftercuce in this refpeCt. Wood* of a very Untight fibre, 
fuch as fir, will be lefs impaired by any load which is not fuf- 
liciriit to break them immediately. 

According to Mr Emerfun, the load which may be faftly 
fufpc tided to an inch fquarc is as follows ; 


Iron - . - 76,400 

Brafs - 35,6oo 

Hempen rope - - 19,600 

Ivory . . . 15,7CO 

Oak, box, yew, plum-tree - - 7,* 50 

Elm, a(h, beech - - 6,070 

Walnut, plum - - 5,360 

Red fir, holly, elder, plane, crab • 5*000 

Cherty, hazle - • 4,760 

Alder, afp, birch, willow • • 4,290 

I.cad . . . 430 

Freeftone . . * • 914 


He gives us a practical rule, that a cylinder whofc dia- 
meter is J incites, loaded to one-fourth of its ablolutc Urength, 
will carry as follows : 

Iron 

Good rope 
Oak 
Fir 

The rank which the different woods hold in this lift of 
Mr Eraerfon** i* very different from what we fiud in Mu- 
(chcubrotk s. But precifc meafurcs muff not be expected in 
this matter. It i» wonderful that in a matter of fuch un- 
que ft tunable importance the public has not enabled feme 
pcrfnns of judgment to make proper trials. They arc be* 
yood the abilities of private perfons. 

II. Bonus may as crushed. 

It is of rqual, perhaps greater, importance to know the ft iftflou 
ftrain which may l>c laid on folid bodies without danger ofponanec 10 
cruft ling them. Pillars and polls of all kiuda aic expofed to**!* w MhaC 
this ftrain in itsfipiplcft form; and there are cafes where theJ^J-^® 1 
(train is enormous, viz. where it arifes from the oblique no. u 
fit ion of the parts; as in the ftuts, braces, and truffes, 
which occur very frequently in our great works. 

It is therefore molt defirabh* to have fume general know- 
ledge of the principle which determines the ftrength of bo- 
dies in oppofitiou to this kind of drain. But unfortunately 
Ve arc much more at a lofs in this than in the laft cafe. 

The mechamfm of nature is much more complicated in the 
prefent cafe. It mull be in fomc circuitous way that com- 
preftiem can have any tendency to tear afuuder the parts of 
a folid body, and it is very difficult to trace the Heps. 

If we fuppofc the particles infuperably hard and in con- 
tact, and difpofed in lines which are in the direction of the 
external prdlures, it dues not appear how any preflure can 
difunitc the particles ; but this is a gratuitous fuppofition. 

There 8rc in6nite odds againft this prccife arrangement of 
the lines of particles ; and the comprclfibility of all kinds of 
matter ip fome degree (how* that the particles are in afitu* 
ation equivalent to diftance. This being the cafe, and the 
particle*} with their intervals, or what i* equivalent to in- 
B 2 tcrvals, 


> 35 ] 

21 [ 

*«[ 

9 > 


C«. 
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Str«ir£t1i o f terva!i, Irar.ff in ii tuitions that arc obliqtK with refpcdl to 
1 ' ! ' ' the preflures, it mult follow, that by fqueezing tlicm toge- 
ther in one direction, they arc made to bulge out or Ope- 
rate in other dirc&rons. This may proceed io far that feme 
may be thus puftu*d laterally beyond their limits of cohefiou. 
The moment that this happens the reflftance to cornpneflkm 
is diminilhed, and the body will now be crushed t<»gethcr. 
We may form fome notion of this by fuppofing a number 
of fphtrrulcB, like fmall Ihot, {ticking together by means of 
a cement. Compreffing this in fomc particular direction 
• <aufcs the fpheruks to ad among each other like fo many 
wedges, each tending to penetrate through between the 
three which lie below it : and this is the iimpleft, and 
perhaps the only dillind, notion we can have of the matter. 
Wc have rcafon to think that the conftitution of very ho- 
mogeneous bodice, fuch as glafs, is not very different from 
this. The particles are certainly arranged fymmctrically 
in the angles of fomc regular folids. It is only fuch an ar- 
rangement that is coniiftcnt with tranfparency, and with the 
47 free paflage of light in nay direction. 

Their If this be the conftitution of bodies, it appears proba* 

ftrriwth ble that the llrength, or the idiftance which they arc ca- 
rf JTfifT P^le of making to an attempt to crtifh them to pieces, 
siue to ** proportional to the area of the feCtion whofe plane is 
f .< h a perpendicular to the external force ; for cadi particle being 

force fimuarly and equally aded on and refilled, the whole rclift- 

ancc mull be as their number ; that is, as the extent of the 
fedion. 

Accordingly this principle is afiiimcd by the few writers 
who have confidercd this fubjed ; but wc confcfs that it 
appears to us very doubtful. Suppofc a number of brittle 
or friable balls lying on a table unirormly arranged, but not 
cohering nor in contad, and that a board is laid over them 
and loaded with a weight ; we have no hetitation in faying, 
that the weight neceflary to crufh the whole colled ion is 
proportional to their number or to the area of the fedion. 
But when they are in contad (and {till more if they co- 
here), we imagine, that the cafe is materially altered. Any 
individual ball is crufhcd only in confequercc of its being 
bulged outwards in the direction perpendicular to the pref- 
furc employed. If this could be prevented by a hoop put 
round the ball like an equator, wc carmot fee how any force 
can crufh it. Any thing therefore which makes this bul- 
ging outwards more difficult, makes a greater force uccefla- 
ry. Now this effed will be produced by the mere contad 
of the balls before the p refill rc is applied ; for the central 
ball cannot fwcW outward laterally without pufhing away 
the balls on all fidet of it. This is prevented by the fric- 
tion on the table and upper board, which is at lead equal 
to one third of the preflure. Thus any interior ball becomes 
llrongcr by the mere vicinity of the other, ; and if we 
farther fuppofe them to cohere laterally, wc think that iu 
' ftrength will be ftill more incrcafcd. 

The analogy between thefe balls and the cohering partj- 
cles of a friable body is very perfed. We fhould therefore 
exped that the ftrength by which it refills being crufhed 
will incrcalc in a greater ratio than that of the fedion, or 
the fquare of the diameter of limilar fed ions ; and that a 
fquarc inch of any matter will bear a greater weight in 
proportion as it makes a part of a greater fedion. Ac- 
cordingly this appears in many experiments, as will be no- 
ticed afterwards. Mufchenbroek, Euler, and fomc others, 
have fuppofAl the ftrength of columns to be as the biqua- 
d rates of their diameters. But Euler deduced this from for- 
mulas which occurred to him in the courfc of his algebraic 
analyfis ; and he boldly adopts it as a principle, without 
looking for its foundation in the phyiical afiumptions which 
he had nude in the beginning of his inveftigation. 13 at 


fome of his briaji.ial afiumptions were as paradoxical, or at Stffrjnfc of 
leall as gratuitous, as thefe rcfults : and thofc, in parti- Mat er ui«. 
cular, from which this proportion of the ilrcngth of co- 
lurnns was deduced, were almoft foreign to the cafe ; and 
therefore the inference was of no value. Yet it was recei- 
ved as a principle by Mufchenbroek and by the academicians 
of St PctcrfburgH. We make thefe very few observation*, 
beesufe the fubjed is of great practical importance ; and it 
is a great obllaelc to improvements when deftreuee to a 
great name, joined to incapacity or indolence, caufes authors 
to adopt his carclefs reveries as principles from which they 
arc afterwards to draw i mportant confcqucnces. It mull 
be acknowledged that we have not as yet cftabliftied the re- 
lation between the dimenlioas and the ftrength of a pillar on 
folid mechanical principles. Experience plainly contradict* 
the general opinion, that the ftrength is proportional to the 
area of the fedion ; but it is ftill more inconltftent with 
the opinion, that it is in the quadruplicate ratio of the diame- «* 
ters of limilar fedions. It would feem that the ratio dc- 
prnds much on the internal ilrudurc o* the body ; a.td t>) ex- 

periment feems the only method for alccit lining its general jsjt .tutiiU 
laws. 

If wc fuppofe the body to be of a fibrous texture, having 
the fibres lituated in the direction of the preflure, and {lightly 
adhering to each other by fomc kind of cement, fuch a body 
will tail only by the bending ot the fibres, by which they will 
break tlie cement and be detached from each other. .Some- 
thing like this may be liippofed in w-ooden pillars. In fuch 
cafes, too, it would appear that the rcfiftance muil be as the 
number of equally refilling fibres and as their mutual hip- 
po rt, jointly ; and, therc’orc, as feme fundion of the area 
of the fedion. The fame thing mull happen if the fibres 
are naturally crooked or undulated, ns is obferved in many 
woods, &c. provided we fuppofe feme fimilarity in their 
form. Similarity of feme kind mull always he fuppofed, 
otherwife we need never aim at any genet al inferences. 

In all cafes therefore wc can hardly ref ufc admitting that 
the ftrength in oppofition to comprcfiion is proportional to 
a fundion o! the area of the fedion. 

As the whole length of a cylinder or prifm is equally 
prefted, it docs not appear that the ftrength of a pillar is at 
all affeded by iu length. If indeed it he fuppot’id to bend 
under the preflure, the cafe is greatly changed, beesufe it is 
then expofed to a tranfverfc ft rain ; and this mctcaics with, 
the length of the pillar. But this will be confidercd with 
due attention under the next daft of {trains. 

Few experiments have been made on this fpecies of 
ftrength and ftrain. Mr l*ctit fays, that his experiments, 
and th<*fe of Mr Parent, fhow that the force neceflary for 
crufliing a body is nearly equal to that which will tear it 
afunder. He fays that it requires femething more than 6o 
pounds on ever)' fquare line to crulh a piece of feund oak. 

But the rule is by no means general : daft, for inftanee, 
will carry a bundled times as much as oak in this way, that 
is, reflingonit; but will not fu/hend above four or five 
times as much. Oak will fufpend a great deal more than 
fir j but fir will carry twice as much as a pillar. Woods 
of a foft texture, although con filling of very tenacious 
fibics, are more cafily crufticd by their load. This foftnefs of 
texture is chiefly owing to their fibres not being tlraight but 
undulated, and there being confiderable vacuities between 
them, fe that they arc cafily bent laterally and crulhed. 

When a poll is overft rained by it* load, it is obferved to 
fwcll fcnlibly in diameter. Increaung the load caufes lon- 
gitudinal cracks or (hivera to appear, and it presently after 
gives way. This is called triffung. 

In all cafes where the ubies lie oblique to the ftrain the 
ftreagth is greatly diminilhed, bccaufe the parts can then be 

made 
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8reng h of made to Aide ©n each other, when the cohcfion of the ce- 
M>«c *■*. i^ming matter is overcome. . 

* Mulehcnbrotk has given forne experiments on this fubjcA; 

but they arc cafes 01 long pillars, and therefore do not be- 
Ion/ to this place. i'hcy w ill be comidcrcd afterwards. 

J he only experiments of which we liavc ften any detail 
(and it is ufelcf* to infert mete alfcrtions) arc thofc of Mr 
Gauthey, in the 4th volume of Rozicr’s Journal de Phyjlqur. 
This engineer expofed to great prelTurcs fmall rcdkangular 
pat allelopipe 3, cut from a peat variety of ttoucs, and noted 
the weights which cruihed them. *i he following table ex* 
hibits the medium rcfults of many trials on two very uni- 
form kinds of ireeftonc, one of them among the hardeft and 
the other among the lo tell ufed in building. 

Column ilk exprclfts the length A 15 of the fc&ion in 
n '*£ C , for French lines or 1 tths of an i: ch ; column 2d exprefles the 
thi> . i r- breadth BC ; column 3d is the area of thefedion iu fquare 
f ic n,dc lines ; column 4th is the number of ounces required to cnilh 
tST P‘ ccc * wdmnn Jth is the weight which was then borne 

by each Iquare line of the fctlion ; and column 6th is the 
round numbers to which Mr Gauthey imagines that thofc 
in column 5 th approximate. 


Hard Stone. 



AB 

EC 

AB X BC 

Weight 

Force 


I 

8 

8 

6+ 

7,6 

n.J 

12 

2 

e 

1 1 

9S 


* 7.3 

44 

3 

8 

16 

128 

Soft Stone. 

44 ( J 6 

35> l 

3 ® 

4 

9 

16 

144 


3-9 

4 

5 

9 

18 

161 

848 

5-3 

4.5 

6 

18 

18 . 

344 

2923 

y 

9 

7 

■8 

*4 

43 * 

jz 9 6 

12,2 

12 


Little can be deduced from theft experiments: The t (l and 
3d, compand with the 5th and 6th, Ihould furnifh limilar 
rcfults; for the ift and 5th are refpeAivcly half of the 3d 
and c'.th : but the 3d is three times ftrongcr (that is, a line 
of the 3d) than the fir ft, whereas the 6th is only twice as 
ft long as the 5 th. 

It is evident, however, that the ftrength incrcalcs much 
faftcr than the area of the fedtion, and that a fq*:aic line can 
carry more and more weight, according as it makes a part of 
a larger ani larger fiction. In the (cries of experiments on 
the foft ftone, the individual ftrength of a fquare line fee ms 
to increafc nearly in the proportion ot the lection of which it 
makes a part. 

* Mr Gauthey deduces, from the whole of his numerous ex- 
periments, that a pillar of hard ftone of Givry, whofejecti 10 
is a fquare foot, will bear with pcr'cA lafcty 664,000 pounds, 
and that its extreme ftrength is 871,000, and the fmallcft 
ftrength obferved in any of his experiments wasq6o, 000. The 
foil bed of Givry ftone liad for its fmallcft ftrength 187,00:, 
for its great eft 3 1 1 .oco, and for its fafe load ?49>oco. Good 
brick will carry with lafcty 320,00: ; chalk will carry only 
9000. The boldelk piece of architecture in this refpedt which 
he has feen is a pillar in die church of All-Saints at Angers. 
It is 24 feel long and 1 1 inches (quart*, and is loaded with 
6o,OC o, wliich is not ^th of what is ncccflary for cruftling it. 

We may obferve here by the way, that Mr Gauthey'* 
mealurr o< the fufpending ftrength of ftone is vaftly Irnall in 
proportion to its power oi fupporting a load laid above it. 
jic find* that a prilm of the hard bed of Givry, of a toot 
fiction, U torn afundcr by 4(00 pounds ; and if it be 
firmly hxed horizontally in a wall, it will be broken by a 
3 ® . weight of 56,0^0 tufpended a foot from the wall. I* it reft 

Knt oi , lwo props at a loot dillance, it will be broken by 206, cco 

w * laid on iu middle. Tiiclc experiments agree io ill with each 
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oilier, that little ufc can be made of them. The fubjeft is Srren^th oC 
of gnnt importance, and well deferve* the attention of the 
patriotic philolophcr. 

A fet of good experiments would he very valuable, be-Ox.dct- 
caufc it is again ft this kind of ftrain that we mail guard by rfmeuiz 
judicious cooftruAion in the moll delicate and difficult pro- 1 ,l . 
blems which come through the hand* of the civil and mili- w ‘* ttC 
tary engineer. The coaftruftiun of ftone arches, and the 
conltruction of great wooden bridge*, and particularly the 
conftru&ion of the frames of carpentry called centres in the 
election ot done bridges, are the molt difficult jobs that oc- 
cur. In the centres on which the arches ot the bridge of 
Oilcans were built fomc of the pieces of oak were ca.r . ing 
upwards of two tons on every fquare inch of their fcamling. 

All who faw it faid that it was not able to carry the fourth 
part of the intended load. But the engineer underftooJ the 
principles of his ai t, and ran the riik : and the reiult com- 
pletely juftifiod his confidence; for the centre did not com- 
plain in any part, only it was found too fupple ; fo that it 
went out of lhape while the haunches only ol the arch were 
laid on it. The engineer corrected this by loading it at the 
crown, and thus kept it completely in fttape during the pro- 
grifs or the work. 

In the Memoirs (old) of the Academy of Pete (burgh 
for 1 7 "8, there is a ,diflcrtation bv Euler on this tubjitt, 
but particularly limited to the ftrain on columns, in which 
the bending is taken into the account. Mr Fufs has treat- 
ed the lame fubjtft with relation to carpentry in a fubfequent 
volume. But there is little in thefe paper* be tides a dry ma- 
thematical difquifition, proceeding on affumptions which (to 
fpeak favourably) are extremely gratuitous. The moll im- 
portant conlequtnce of the compreflion is wholly overlook- 
ed, a& wc lhall prcfently fee. Our knowledge of the me* 
chamTm oi cohefion is as yet far too impcrfeA to entitle us 
to a confident application of mathematics. Experiments 
Ihould be multiplied. • 

The only way wc can hope to make thefe experiment* How r he f 
ufcful is to pay a careful attention to the manner flr which arc to 
the fradure is produced. By difcorciing the general re- j£* lc u c “ 
fembhinccs in this particular, we advance a itep in our power 
of introducing mathematical meafurement. Thus, when a 
cubical piece of chalk is Hourly cruihed between the chaps 
of a vice, we fee it uniformly fplit in a furface oblique to the 
prdlurc, and the two parts then Hide along the furfacc of 
frafture. This Ihould lead us to examine mathematically 
what relation there is between this furface of fracture and 
the ncccflary force ; then wc Ihould endeavour to determine 
experimentally the polition of this furfacc. Having difeo- 
vered fome general law or refemblance in this circuniltancc, 
we (houid try what mathematical hvpothciis will agree with 
this. Having found one, we may then apply our fimpltft 
notions of cohcfion, and compare the refult of our computa- 
tions with experiment. Wc arc aothorifed to fay, that a leiies 
of experiments have been made in this way, and that their re- 
fill:* have been very uniform, and therefore fatisfaCiory, and 
that ibty will toon be laid before the public as the founda- 
tions of tuccefilul practice in the couftrudion of arches. 

II r. A Body may be broken across. 

S3 

The moil ufual, and the greatcil ftrain, to which mate- It «• of i»- 
rials are cxDofcd, is that which lends to break them tranf* “ 
verfely. It is fcldom, however, that this is done in a man- wh.r flruin 
ner perfectly Ample ; for when abeam projefti horizontally wii! hrtr.k 
from a wall, and a weight is fufproded from its extremity, 11 h-<ty 
the beam is commonly broken near the wall, and thc‘inHr*! f * n ^ w, “* 
mediate part has performed the fun&ions of a lever. It ** 
fometimes, though rarely, Ivaj-pens that the pin in the 
joint of a pair of pincers or iallars is cut through by the 
• ftrain ; 
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S’mwh of drain ; am! tins is almoft the only cafe of a fimplc tranlverfe 
Mau-mh. f ra £ lirc- Being fo rare, v»c may content ourfclvrt with 
’ faying, that in this cafe the ftrength of the piece is propor- 
tional to the area of the fedion. 

Experiments were made for difeoverinor the rtfillances 
made by bodies to tin's kind of drain in the following manner : 
Two iron bars were difpofed horizontally at an inch didance ; 
a third hung perpendicularly between them, bcin,' fupported 
by a pin made of the fuhftancc to be examined. Tbit pin wan 
made of a prifmatic form, fo as to lit exactly the holes in 
the three bars, which were made very exad, and of the fame 
fize and fliape. A fcale was fufpended at the lower end of 
the perpendicular bar, and loaded till it tore out that part of 
the pin which filed the middle hole. This weight was evi- 
dently the mcafure of the lateral cohefion of two fedions. 
The fide bars were made to grafp the middle bar pretty 
ftrongly between them, that there might be no diilance im- 
pofed bet wren the oppofitc picfturcs, This wnild have 
combined the cncrty of a lever with the purely tianfrerfe 
prrffurc. For the fame reafon it was necdTary that the in- 
ternal parts ot the holts Ihould Ik- no fmallcr than the edges. 
Great irregularities occurred in our lit ft experiments from 
this caufe, bccaufc the pins were fomewhat tighter within 
than at the edges ; but when this was corrcdcd they were 
extremely regular. Wc employed th.ee fets ot holes, viz. 
a circle, a fquare (which was occafiovtally made a rcdanglc 
wbofe length was twice its breadth), and an equilateral tri- 
angle. We found in all our experime?** the ftrength ex- 
actly proportional to the area of the fed ion, and quite in- 
dependent of its figure or pofilion, and we found it confi- 
dcrably above the dired cohefion ; that i*. it took conlider- 
ably m»>re than twice the force to tear out this middle piece 
than to tear the pin afnndcr by a dired pull. A piece of 
fine frecftunc required 205 pound* to pull it di redly afun- 
der, i:nd 575 to break it in this way. The difference was 
very conflant in any one fubftance, but varied from yds to ^ds 
in dilfreent kinds of matter, being Imalldt in bodies of a 
fibrowtrxturc. But indeed wc could not make the trial on 
any bodies of confidcrablc cohcfiun, bccaufc they required 
fitch forces as our apparatus could not fupport. Chalk, 
clay baked in the fun, baked fugsr, brick, and free done, 
were the ftronpeft that we could examine. 

But the more common cafe, where the energy of a lever 
intervenes, demands a minute examination. 

Let 1 ) ABC (fig. $.n J i.) be a vertical fiction of a prifma- 
tic (olid (tiiat is, of equal fize throughout), projediog hori- 
zontally from a wall in which it is firmly fixed ; and let a 
of a lever weight P be hung on it at B, or let any power P ad at B 
in a diredion perpendicular to AB. Suppofe the bod? of 
infupcrablc ftrength in every part except in the vertical fec- 
tion DA, perpendicular to its length. It mull break in 
this fedron only. Let the coheiion be uniform over the 
whole of this fedion ; that is, let each of the adjoining par- 
ticles of the two parts cohere with an equal force f. 

There are two ways in which it may break. The part 
A BCD may Amply fiidc down along the furfaee of fracture, 
provided that the power ading at 11 ia equal to the accu- 
mulated force which is excited by every particle of lire fcc- 
tion in the diredion AD. 

But fuppofe this eflcrtually prevented by fomething that 
fupports the point A. The adion at P tends to make the 
body turn round A (or round a horizontal line palling thro* 
A at right angles to AB) as round a joint. This it can- 
not do without feparating at the line DA. Ifi this cafe 
the adjoining particles at D or at E will be feparated ho- 
rizontally. But their cohefion refills this reparation. In 
order, therefore, that the fracture may happen, the en- 
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rrry or momentnm of the'powcr P, ading by means of the *weng*h «f 
lever A II, mull be fu peri or to the accumulated energies of 
the particles. The energy of each depends not only on its 
coh dive force, but atfo on its fituation ; tor the fuppofed 
infupcrablc firmneft of the reft of the body makes it a lever 
turning round the fulcrum A, and the coheiion of each par- 
ticle, fuch a* D or E, ads by mean* of the arm DA or 
EA. The energy of each particle will therefore be had by 
multiplying the force exerted by it in the iutlant of fradurc 
by the arm of the lever by which it ads. 

Let u» therefore firtl fuppofe, that in the inftant of frac- 
ture every particle is exciting an equal force /. The ener- 
gy of D will be/xDA, and that of E will be /XKA, 
and that of the whole will be the fum of all thefc products. 

Let the depth DA of the fedion be called d, ami let any 
undetermined part of it EA be called x, and then the fpace 
occupied by any particle will be x. The cohefion of this 
fpace may be reprefented by fx, and that of the whole by 
f d. The energy by which eacheiemcut x of the line DA, 
or </, refills the fradurc, will be/ x x, and the whole accu- 
cumulated energies will be f Xjfx x. This wc know to be 

/X { rb, or f d X J </. It is the fame therefore as if the co- 
hefion f d of the whole fedion had been ading at the point 
G, which is in the middle of DA. 

The reader who is not familiarly acquainted with this 
Jluxionary calculus may arrive at the fame conclufion in an- 
other way. Suppofe the Ireaim, inftead of piojcding hori- 
zontally from a wall, to be hanging from the ceiling, in 
which it is firmly fixed. Let us confidcr how the equal co- 
hefion of rvety part operates in hindering the lower part 
fiom feparating from the upper by opening round the joint 
A. The equal cohefion operates juft ax equal gravity would 
do, but in the oppofitc diredion. Now wc know, by the 
moll elementary mechanic*, that the cited of thi* will be the 
fame as if the whole weight were concentrated in the centre 
of gravity G of the line DA, and that this point G is in 
the middle of DA. Now the number of fibres being as 
thr length J of the line, and the cohefion ot each fibre 
being / t the cohtfion of the whole line is fXdtwrfd. 

The accumulated energy therefore of the coheiion in the 
inftant of fradure is f dX\d. Now this mutt be equal or 
jull inferior to the energy of the power employed to break 
it. Let the length AB be called / ; then P X / U the cor- 
refponding energy of the power. This gives u& f J x d -* / 
for the equation of equilibrium correfponding to the verti- 
cal fedion ADCB. 

Suppofe now that the fradme is not permitted at DA, 
but at another fedion J * more remote from B. The lx>dy 
being prifmatic, all the vertical fedions are equal; and there- 
fore f d\ d is the fame a* before. But the energy of the 
power is by this means inerrafed, being now zr P X 11 «, 
in ft e-ad of P X BA : Hence we fee that when the prifmatic 
body is not infuperably ttrong ia all its parts, but equally 
ftrorrg throughout, it mutt break dole at thr wall, where 
the ttrain or mer/y of the power ia greateft. We fee, loo, 
that a power which is juft able to break it at tlie wall is 
unable to bteak it anywhere clfe ; alfo an ahfolutc cohe- 
fion f d, which can withftand the power p in thr fedion 
DA, will not withftand it in the fedion * », and will with- 
iland more in the fedion da. 

This teaches us to diftinguifh between abfolute and rela- 
tive ftrength. The relative ftrength of a fedion has a refe- 
rence to the drain actually exerted on that fedion. This 
relative ftrength is properly meafured by the power which 
is jult able to balance or overcome it, when applied at its 

proper 
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Now fince wc had f did zi P 4 we have proportion each fibre ii extended. 
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f ( proper place. 

mj p f 0 f the mcafure of the llrength of the fcflton 

1 )A, in relation to the power applitd at B. 

I: the folid is a rectangular beam, whofe breadth is b y it 
is plain that all the vertical fid ion* arc equal, and that AG 
or J d is the fame in all. Therefore the equation expreffing 
the equilibrium between the momentum of the external 
force and the accumulated momenta of cohcfion will be 
pl-fdbX \d. 

The product d b evidently rxprefTes the area of the lec- 
tion of fhidlire, which wc may call /, and wc may exprei* 
the equilibrium thus, p l = f s 4 </, and 2 / : d sz ft : p. 

Now // is a proper exprefilon of the abToltfte cohcfion of 
the fedion of fracture, and p is a proper rneafurc of it* 
llrength in relation to a power applied at B. Wc may 
therefore fay, that twice the length of a rectangular beam is to 
the depth as the ah folate eohrf.on to the relative jlrength. 

Since the lAion of equable cohcfion is hmilar to the ac- 
tion of equal giarvity, it follow*, that whatever is the 
figure of the feftion, the relative ftrenqtlt will be the fame 
as if the ahfolute cohcfion of all ti e fibres were acting at 
the centre of gravity of the fedion. Iat| be the dtftancc 
between the centre of gravity of the fcCtion and the axis of 
fradme, we fhall have p l szfsf, and / 1 / =r // ; /». It will 
be very ufcful to recoiled this analogy in words : “ The 
length of a prifmatic beam of any Jhafe it to the height of the 
centre of gravity above the lovv/r/idf, as the abjOiute cohtjion to 
the flrrngth relative to this length / 1 

Bccaufe the relative llrength of a redangular beam is 

fbdid fbd * . , . „ 

— ! 0T ~Jft it follows, that the relative ttrengths of 

different beams are proportional to the ahfolute cohcfion of 
the particles, to the breadth, and to the fqnarc of the depth 
directly, and to the length inverfely ; alfo in piil'ais whole 
fedions arc fitniZar, the ftrengthsare as the cubes of the dia- 
meters. 

Such are the more general rcfults of the mechanifm of 
this trai.fverfc flrsril, in the hypothefis that all the pm tides 
are exerting equal forces in the ir.ltant of fracture. Wc arc 
indebted for this dudrinc to the celebrated Galileo ; and it 
was one of the firft fpreimens ‘of the application of mathe- 
matics to the fcicnce of nature. 


. . „ It feems mofl probable 3 tr«n<th of 

that the extenlions arc proportional to tbc diftanccs from A. 

We (hall fuppofc this to be really the cafe. Now recollect * 
the geaer.il law which wc formerly faid w as obfrved in all 
moderate extenfions, via. that the attractive forces exerted 
by the dilated particles were proportional to their dilata- 
tions. Suppose now that the beam is lo much bent that 
the particles at D arc exerting their utinoll force, and that 
tins fibic is jull ready to break or actually breaks. It is 
pl*'H that a total fracture mull immediately enfuc; bccaufe 
the force which was fupertor to the full coliefion of the par- 
ticle at D, and a certain portion of the cohcfion of all the 
rcll, will be more than fuperior to tire full cohcfion of the 
particle next within D, and a linallcr pinion of the cobc- 
lion ol the remainder. 

Now let 1 * reprefent, as before, the faQ force of the ex- 
terior fibre D, which ii exerted by it in the tnilaut of its 
hrcaki:i j, and then die force exerted at the fame inllant by 
the fibre Ii will be had by this analogy AD : All, or 


and tlie force really exerted by the fibre E 


energy or mo* 
and the accumulated moment* 


Wc have not included in the preceding investigation that 


d-. x =f/~ 
i,/x 7 \ 

The force eserted by a fibre whofe thick- efs is * is 

therefore but* this force refills the ft rain by acting 

d 

by means of the lever EA or x. Its 
ft % -*■ 

mentum is therefore,-' — 

J , • 

of all the fibres iu the fine AE will be /X fum of 

d 

This, when .v is taken equal to </, will exprefs the momen- 
tum of the whole fibres in the line AD. This, therefore* 

. id 1 

«/-J » °r /{ A or f d X y d. Now f d exprefles the ab- 

folute cohcfion of the whole fine AD. The accumulated 
momentum is therefore the fame as it the ahfolute cohcfion 
of the whole line were exerted at -|d of AD from A. 59 

From thefe premiles it follows that the equation expref-Thc 
fing the cquifibrium of the drain and coliefion is f l = /rf-lrmph 
X \ d i and hence wc deduct the analogy. “ ds thrice tbc 
length is to the deftly fo is the abfoluie cohej'on to the relative p Lncijlt*. 


c3 
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action of the external force hy which the folid is draw* 
fide wife, or tends to Aide along the forface of fra&ure. We 
have fuppofeti a particle E to he pulled only in the direction 
E perpendicular to the feftion of fracture, hy the action 
of the crooked lever BAE. But it is alfo pulled in the di- 
redion EA ; and its reaction is in fbme direction • E, com- 
pounded of ’ f by which it refills being pulled outwards; 
and , r, by which it refills being pulled downwards. We 
arc hut impcr J c&ly acquainted with tbc force »r, and only 
know that their accumulated fum is equal to the force p ; 
but in all important calcs which occur in practice, it is un- 
necefiary to attend to this force ; bccaufc it is fo fmall in 
comparifon of the forces in the direction E e , as we eafily 
conclude from the ufnal fmallncfs of AD in companion of 

AB. 

The hypothefis of equal cohefion, exerted by all the par- 
ticles in the inllsnt of fracture, is mil conformable to natures 
for we know, that when a force is applied tranfverfely at B, 
the beam is bent downwards, becoming. con vex on the up- 
per fide ; that fide is therefore on the ft retch. The par- 
ticles at D are farther removed from each other tlian thofe 
at E, and arc therefore actually exerting greater cohefivc for- 
ces. We cannot Cay with certainty and prtcitkm iu what 


This equation and this proportion will equally apply to 
rcAangulai . beams whole breadth is 6 ; (at we (hall then 
have pi = /ii/X{«/. 

We alfo fte that the relative llrength is proportional to 
the ahfolute cohcfion of the particles, to the breadth,, and 
to the (quart of the depth directly, and to the length in- 
verfdy : for p is the mcafiue of the force with which it ia- 
fbd\d fbd 1 

refitted, and /> s — j , =: -j 7* In refpe^t there- 

fore this hypothefis agrees with the Galilean: hut it afiien* 
to every beam a fnaaHer proportion of the abiolutc colu-lion 
of the lection of fraAurc, in the proportion of 3 to 2. In 
the Galilean hypothefis this feclion has a momentum equal 
to J of its abfolute llrength, but in the other hypothefis it 
is only Id. In beams of a dilTercnt form the proportion 
may be different. 

As this is a moll important propofrtion, and the founda- * 
tion of many practical maxims, wc arc anxious to have it 
clearly comprehended, and its evidence perceived by all. 
Our better informed readers will therefore .indulge us while 
we endeavour to prefect it in another point of view, where 
it will be belter fee a by thofe who arc act familiarly ac- 
quainted with the liuxiouary calculus. 
a Fig. 
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Srrcrtrth r>: Fig. J :i “ *• A u a pcrfpe&tve view of a three fided beam 

M> c lA*. jjrgWjjnjr horizontally from a walk ant? loaded with a weight 
6-, at B jull fuffioent to break it. DABC i' a vertical plane 

The fame through it* highlit point D, in the direction o l its length, 

jMMrtitran a 1) a is another vertical W\i«n perpendicular to A II. The 
ii> C jr«vhcr P ,fc * ! being hmpofed rf infipt ruble ftrength everywhere ex- 
p int c t cc P l ,n l bt fcltion a D a y arrf the cohefion being alio fup* 

view. pof:d infuperahle along the line a A <r, it can break nowhere 

but in this fe£ion, and by turning round a & a as round a 
binrre Make D d equal to Al), a:rd let D d repreft nt the 
abfolutc rohcfion of tic fibre at D, which absolute cobefmn 
>». we expreffed by the fynr.bnl f. Let a plane a d a be made 

to pal's through • a and </, and let d a a be another crofs 

fed ion. It is pl.sin tliat the priimatic (olid contained be- 
tween the two led ions a Da and ft dtt will reprefent the 
■foil coheiion of the whole fedi 'n of fra&urc ; for we may 
conceive this prifm as made up of lines fuch as F/, equal 
and parallel to D./, teprefenting the abfolute cohcfion of 
each particle fuch as F. The pyramidal fobd d D a a, cut 
oil' by the plane daer r will reprefent the cohtfions atiud/y 
exertrJ by the different fibres in the inllant of frafture. 
l or take any point E in the furfacc of fracture, and draw 
E t parallel to AB, meeting the plane ad a in r, and let 
#A £ be a vertical plane. It is evident that D J is to E t 
as Al) to AE ; and therefore (fince the forces exerted by 
the different fibres arc as their extenfion, and their exten- 
firm as their diftances from the axis of fvndure) Er will re- 
prefent the force actually exerted by the fibre in E, while D 
is exerting its full force D J. In like manner, the plane 
F Ff f exprefles the cohcfion exetted by all the fibres in the 
line F F, and fo on through the whole lurface. Thcrefoic 
1 the pyramid d a a D exprefles the accumulated exertion of 
tiie whole furface of frctture. 

Farther, fuppofe llie beam to be field perpendicular to 
the horizon with the end B uppermoil, and that the weight 
of the prifm contained between the two feetions a D a and 
a' J a' (now horizontal) is juil able to overcome the full co- 
hcfion of the frdion of fracture. 'Hie weight of the pyra- 
mid dD a a will alfo be jult able to overcome the cohefion* 
actually exerted by the different fibres in the inflant of frac- 
ture, becanfe the weight of each fibre, fuch as Ez, ijjull 
l'upcrior to the cohcfion a\itua11y exerted at E. 

Let o be the centre of gravity of the pyramidal folid, and 
draw oO perpendicular to the plane a L) a, The whole 
weight of the lolid d Da a may he conceived as accumula- 
ted in the point o, ami as acting on the point O, and it will 
have the fame tendency to feparate the two cohering furfaccs 
as when each fibre is hanging by its refpcttive point. For 
this rcafon the point O may be called the cent r e of afiual effort 
of the unequal lorccs of cohefion. The momentum there- 
fore, or energy by which the cohering furfaccs are (operated, 
will be pioperly mcafured by the weight of the folid d Do a 
multiplied by OA ; and this product is equat^o the 
product nr the weight p multiplied by BA, or by /. 1 bus 
fuppofe tliat the cohcfion along the line AD only is con- 
^ fide red. The whole cohefion will be Teprcfcntcd by a tri- 
* angle A D d 1) d represent* /, and AD h d y and AD is x. 
Therefore A D d is \fd. The centre of gravity o of the 
triangle A Dd is in the intcrfeCiion of a line drawn from 
A to the middle ot D d with a line drawn from d to the 
middle of AD ; and therefore the line oO will make AO 
s= j of A D. Therefore the adtual momentum ot cohcfion 
m /X;</X*4 = fXdXjdf =/JX|i/, or equal to the 

ahfolutc cohefion a&ing by means of the lever -- . If the 

ftfiuon of fracture is a rectangle, as in a common joift, whofe 
breadth a a h =.t>, it is plain that all the vertical licet 
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will he equal to AD, ar.d their cohefion* will be reprefrntrd c| 

by triangles like A Dd* and the whole Ktual cohcfi?n 
will be rep^efented by a wedge whole bales arc vertical ? "* 
planes, and which is equal to half of the paralkhtpipcd A D 
xDdXaa t and will therefore b <zz\fbd\ and the 
difiance AO of its centre of gravity from the horizontal 
1 ne A A' will be \ of A 1). The momentum of cohefion 
of a joirt will therefore te \ fbdX ] d t vrj bd \ d t a.. wc 
have determined in the other way. 

The beam reptefented in the figure is a triangular prifm. 

The pyramid Daad lg 1- of the prifm a aD d o' d. If we 
make $ reprefent the lurface o r the triangle aD a, the pvia- 
mid is td ft. The dillance AO of iti centre of gravity 
from the horizontal line A A' is I of A D, or I d. i here- 
fotc the momentum of a^lual cohefion \o\ftX\d^-^ftgdt 
that is, it is the fame as if the full cohefion cf all the fibres 
were accumulated at a point I whofe didance from A is 
of Al) or d : or (that we may fee it* value in every' point 
of view) it is ^ ill of the momentum of the full cohcfion of 
all the fibres when accumulated at the point D, or acting at 
the did a nee d ss A D. 

This is a very convenient way of conceiving the momen- 
tum of aciual cohcfion, by comparing it with the mo- 
mentum of abfolutc cohcfion applied at the diilar.ee AD 
from the axis of frafture. The momentum of the abfo- 
Intc cohcfion applied at D is to the momentum of actual 
cohefion in the inflant of fra&urr as AD to Al. There- 
fore the length of A I, or its proportion to AD, is a fort 
of index of the flrength of fhe beam. Wc fliall call it the 
Ikdex, and exprefn it by the fymbol L 

Its value is cafily obtained. The produft of the abfolutc 
cohefion by A I mud be equal to that of the actual 
cohcfion by AO. Therefore fay, 4 ‘ as the prifmatic folid 
a aD d a' d is to the pyramidal folid u a D </, fo is AO td 
A I.” Wc are a (Tided in this determination by a very con- 


venient circumitance. In this hypotbefis of the actual c<>* 
hcfion8 being as the diflancct of the fibres from A, the 
point O is the centre of ofcillation or percuflion of the fur- 
face D a a turning round the axis a a: for the momentum of 
cohefion of the line F F is F F X Fy X E A = F F x E A*, 
becaufe F f is equal to E A. Now A O, by the nature of 
the centre of gravity, is equal to the fum of all thel’e mo- 
menta divided by the pyramid a a D d ; that is, by the fum 
of all the F F X F fi that is, by the fum of all the W FxE A. 

fum of F F X E A* ,• , . 

Therefore , wh,ch .. joft the 

value of the diftance of the centre of percuflion of the 
triangle a a D from A: (Sec Rotation). Moreover, 
if G he the centre of gravity of the triangle a D a y we (hail 
have D A to G A as the abfolutc cohcfion to the fum of 
the cohetions actually exerted in the Inftant of fracture ; 
for, by the nature of this centre of gravity, A G is equal to 
fum of F F X E A ,, „„„ 

fum of F F — * anc * ^ um °f F F X A G is equal 

to the fum of F F X E A. But the fum of all the line* 
F F is llte triangle a D <j, and the fum of all the F F X E A 
is the fum of all the rectangles F F ff i that is, the pyramid 
d D a a. Therefore a priim whofe bafe is the triangle a Da, 
and whofe height is AG, is tqual to the pyramid, or will 
exprefs the fum of the actual cohe Isons ; and a prifm, whofe 
bafe is the fame triangle, and whole height is D d or 1) a, 
exprefles the abfolutc cohcfion. Therefore D A is to G A 
as the abfolutc cohcfion to the fum of the actual cohefionu. 

Therefore wc have D A;G A = OA:IA. 

T hercforc, whatever be the form of the beam, that is, 
whatever be the figure of its fiction, find the centre of 
ofcillation O, and the centre o: gravity G of this fedtion. 
3 Call 
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Btrtfjph nf Call their distances from the axis of fra ft u re 0 and g. Then 
Jk/Uteriats. 0 ? 

^ ' A I or i = and the momentum of cohefion is // X 

, whdre / U the area of frafture. 

This index is' eafily detefputted in all the cafes which 
generally occur in praftice. In a rectangular beam A 1 is -fd 
t>f Al) } in a cylinder (circular or elliptic) A l is /^ths of 
Al>, See. &c. 

In this hypothefis, that the cohefion aftually exerted by 
teach fibre is as its extension, and that the extenfions of the 
fibres are as their diftanccs from A (fig. 5. n* i.) f it is plain 
that the forces exerted by the fibre** D, E, Sc c. will be repre- 
fented by the ordinates D d, E r, &c. to a fttaight line A d. 
And wc learn from the principles of Rotation that the 
centre of pcrcuHion O is in the ordinate which paftra 
through the centre of gravity of the triangle A D </, or (if 
we confider the whole ftftion having breadth as well as 
depth) through the centre of gravity ©f the foil’d bounded 
by the planes DA, d A ; and we found that this point 
O was the centre of effort of the cohefions afluaUy exerted 
In the in Rant of frafture, and that I was the centre of an 
equal momentum, which would be produced if all the fibres 
were accumulated there and exerted their /*// cohefion. 

This confideration enables us to determine, with equal 
facility and neatnefs, the ftrength of a beam in any hypothe- 
cs of forces. The above hypothefis was introduced with a 
cautious limitation to moderate strains, which produced no 
permanent change of form, or no fett as the artifts call it : 
and this fuffices for all purpofes of praftice, feeing that it 
would be imprudent to expofe materials to more violent 
Crains. But when we compare this theory with experi. 
racnt9 in which the pieces are really broken, confiderablc 
deviations may be expefted, becaitfe it is very probable 
that ia the vicinity of rupture the forces are no longer pro- 
(5, portiunal to the extenfions. 

How the That no doubt may remain as to the juftnefs and corn- 
relative pletenefs of the theory, we mull (how how the relative 
vnayfic de- may 1 * determined in any other hypothefis. Thcre- 

cermincd fore fuppofc that it has been edabHfhed by experiment on 
by any o- any kind of folid matter, that the forces actually exerted in 
the inftarit of frafture by the fibres at D, E, See. are as the 
** ordinates D d, E e\ See. of any curve line A r’ d. We are 
fuppofed to know the form of this curve, and that of the 
folid which ri bounded by the vertical plane through AD, 
and by the furface which pafies through this curve A tf d 
perpendicularly to the length of the beam. We know the 
£lace of the centre of gravity of this curve furface or folid, 
and can draw a line through it parallel to A B, and cutting 
the furface of frafture in feme point O. This point is alio 
the centre of effort of all the cohefions aftually exerted j 
and the produft of A O and of the folid which cxprdTes 
the aftual cohefions will give the momentum of cohefion 

Off 

equivalent to the former ft -j . Or we may find an index 

A I, by making Ala fourth proportional to the full cohe- 
fion of the furface of frafture, to the accumulated aftual cohe- 
Cons, and to A O ; and then ft Xi ( = A I) will be the 
momentum of cohefion ; and we (hall (till have I for the 
point in which all the fibre* may be fuppofed to exert their 
lull cohefion /, and to produce a momentum of cohefion 
•qual to the real momentum of the cohefions aftually exerted, 

and the relative ftrength of the beam w 31 ftill be p or 
fsgo 

<// . Thus, if the forces be as the fquares of the exten 

fc>ns (ftill fuppofed to be as the diilauccs from A), the 
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curve A / v/ will be a common parabola, having AB for its S:/ergth ©f 
axis and AD for the tangent at its vertex. The area MatcnnN. 
ADiC will be ADXl)</; and in the cafe of a reftan- r ’ " 

gular beam, AO will be Iths AD, and AI will be ith of 
AD. 

We may observe here in general, that if the forces 
aftually exerted in the inflant of frafture be as any power q 

of the diftancc from A, the index A I will be = 


A I> 

9 + 2 


finr a rcftangular beam, and the momentum of cohefion will 
always he {taterit parikut) as the breadth and as the fquarc 
of the depth ; nay, this will be the cafe whenever the aftioti 
of the fibres D and E is exprtfltd by any Jtmihr funSioru 
of d and x. This is evident to every reader acquainted with 
the (luxionary calculus. 

As far as wc can judge from experience, no fimplc algebraic 
power of the diftanee will exprefa the aftual cohefions o( the 
fibres. No curve which has either AD or AB for its 
tangent will fuit. The obfervation9 which wc made in the 
beginning (how, that although the curve of fig. 2. muft be 
fenfibly ftraight in the vicinity of the points of interfeftion 
with the axis, in order to agree wrch our obfervations which 
fhow the moderate extenfions to he as the extending forces, 
the curve muji be concave towards the axis in all its attractive 
branches, becaufe it cuts it again. Therefore the curve A e d* 
of 5. (n Q t.) muft make a finite angle with AD or AB, 
and it muft, in all probability, be alfo concave towards AD 
in the neighbourhood of d'. It may however be convex in 
fome part of the intermediate arch. We have made ex- 
periments on the cxtanGona of different bodies, and fird 
great divcrfitics in this refpeft : But in all, the moderate 
extenfions were as the forces, and this with great accuracy 
till the body took a fett, and remained longer than foimcrly 
when the extending force was removed. 

We muft now remark, that this curreftfon of the Galilean 
hypothefis of equal forces was fuggefted by the bending 
which is obferved in all bodies which arc drained tranfverfe- 
ly. Becaufe they are bent, the fibres on the convex fide have 
been extended. Wc cannot fay in what proportion this ob- 
tains in the different fibres. Our moft diltinft notions of 
the internal equilibrium between the particles render it high- 
ly probable that their cxtenlion is proportional to their 
diftanee from that fibre which retains its former diraenfions. 

But by whatever law this is regulated, we fee plainly that 
the actions of the ftretchcd fibres muft follow?- the propor- 
tions of feme function of this diftanee, and that therefore 
the relative ftrength of SRxam is in all cafes fufccptible of 
mathematical determination. 63 

We alio fee an intimate conncftion between the drain and BernouIKY 
the curvature. This fuggefted to the celebrated James 
Bernoulli the problem of the Elastic Curve, i. e. thc^w,* U 
curve into which an cxtenfiblc rigid body will be bent by a 
tranfverfe (train. His tohitfor* in the slfia I. iff, d 1694 
and 1695 is a very beautiful fpccimcn of mathematical dif- 
cuffion ; and we recommend it to the perufat of the curious 
reader. He will find it very pertpicuoufly treated in the 
firft volume of his works, puhhfhcd a:ter his death, where 
the wide fteps which he had taken in his invelligation are 
explained fo as to be eafily comprehended. His nrphew 
Dan. Bernoulli has given an elejant abridgment in the 
Pete rib 11 rg Memoirs tor 1729. The problem is too in- 
tricate to be fully difcufTed in a work like ours ; but it is 
alfo too intimately conneftcd with our prefen t fuhjcft to be 
entirely omitted. We mull cootent ourfclves with fhowinjr 
the leading mechanical property of this curve, from which 
the mathematician may deduce aft its geometrical properties. 

When a bar of uniform depth ar*d breadth, and* of a given 
length, is bent into an arch of a circle, the extenfion of the 
C outer 
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Stretch of outer fibres if proportional to the curvatures for, Ixcaufc 
M» eml». tiie curves formed by the inner and outer fidcs of the beam 
1-1 “ " arc fimilar, the circumferences are as the radii, anti the ra- 
ftt leading diiis of the inoer circle is to the difference of the radii as the 
rnerhankal length of the inner circumference is to the difference of the 
jrrnpctty circumferences. The difference of the radii is the depth of 
».c inbccL ^ beam, the difference of the circumferences is the eaten* 
lion of the outer hbres, and the inner circumference is fup- 
po fed to be the primitive length of the beam. Now the 
fecond and third quantities of the above analogy, viz. the 
depth and length of the beam, are conftant quantities, as is 
alio their produft. Therefore the product of the inner radius 
and the extenfion of the outer fibre is alfo a conftant quan- 
tity, and the whole extcnfioo of the outer fibre is iuverfely 
as the radius of curvature, or is directly as the curvature of 
the beam. 

The mathematical reader will readily fee, that into what- 
ever curve the elattic bar is bent, the whole extenfion of the 
outer fibre is equal to the length of a fimilar curve, having 
the fame proportion to the thicknefs of the beam that the 
length of the beam has to the radius of curvature. 

Now let N DCB (fig. 5. n 5 3.) be fuch a rod, of uniform 
breadth and thicknefs, firmly fixed in a vertical po fit ion, and 
bent into a curve AEFB by a weight W fu funded at B, 
and of fuch magnitude that the extremity B has its tangent 
perpendicular to the action of the weight, or parallel to the 
horizon. Suppofe too that the cxtenlions are proportional 
to the extendi.ig forces. From any two points E and F 
draw' the horizontal ordinates EG, FH. It is evident 
that the exterior fibres of the fc&ions E e and F f are ftrctch- 
ed by forces which arc in the proportion of EG to FH 
(thefe being the long arms of the levers, and the equal 
thicknefles Er, F/ being the Ihort arms). Therefore (by 
the hypothelis) their extenfions are iq the fame proportion. 
But bccaufe the extenfions are proportional to fome fimilar 
functions of the diflance from the axes of frafturc E and F, 
the exteniion of any fibre in the feftion E e is to the contem- 
poraneous extenfion of the fimilarly fituated fibre in the 
left ion F /, as the extenfion of the exterior fibre iu the 
frftion E t is to the extenfion of the exterior fibre in the 
feftion F / 1 therefore the whole extenfion of E e is to the 
whole extenfion of F / as EG to FH, and EG is to FH as 
the curvature in E to the curvature in F. 

Here let it be remarked, that this proportionality of the 
curvature to the extenfion of the fibres is not limited to the 
hypothefis of the proportionality of the extenfions to the ex- 
tending forces. It follows from 4 he extenfion in the dif- 
ferent fieftions being as fome fimilar funftion of the diflance 
from the axis of frafturc ; an affumptlon which cannot be re- 
fuftd. 

This then is the fundamental property of the claftic curve, 
from which its equation, or relation between tire abfeiffa 
and ordinate, may be deduced in the ufual forms, and all its 
other geometrical properties. Thefe are foreign to our 
purpofe ; and we {hall notice only fuch properties as have an 
immediate relation to the flraiu and ftrength of the dif- 
ferent parts of a flexible body, and which in particular ferve 
to explain fome difficulties in the valuable experiments of Mr 
(q Buffun on tbc Strength of Beams, 
ft is net a We obferve, in the Bril place, that the claftic curve cannot 
tirdc, be a circle, but is gradually more incurvated as it recedes 
from the point of application B of the Braining forces. At 
B it has no curvature j and if the bar were extended be- 
yond B there would be no curvature there. In like manner, 
when a beam is fupported at the ends and loaded in the mid- 
dle, the curvature is greateft in the middle ; but at the props, 
or beyond them, if the beam extend farther, there is no 
curvature. Therefore when a beam projecting 20 feet from 
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a wall is* bent to a certain curvature at the waif by t weight S»rfxp*!j ef 
fufpended at the end, ar.d a beam of the feme fizc projecting HswiaK 
20 feet is bent to the very fame curvature at the wall by a T ~ lJ 
greater weight at 10 feet diftanec, the figure and the me- 
chanical Bate of the beam in the vicinity of the wall is dif. 
ferent in thefe two cafes, though the curvature at the very 
wall is the fame in both. In the iiril cafe every part of tire 
beam is incurvated ; in the fecond, all beyond the ic feet 
is without curvature. In the firft experiment tbc curva- 
ture at lire diflance of five feet from the wall is Iths of the 
curvature at the wall ; in the fecond, the curvature at the 
fame place is but | of that at the wall. This mull weaken 
the long beam in this whole interval of five feet, bccaufe 
the greater curvature is the rcfult of a greater extenfion of 
the fibres. V '6s 

In the next place, we may remark, that there is a certain Every besot 
determinate curvature for every beam which cannot be c ** V** ' 

cccded without breaking it ; for there is a certain fepara- 
tion of two adjoining particles that puts an end to their co- mure, 
hclion. A fibre can therefore be extended only a certain 
proportion of its length. The ultimate extenfion of the outCT 
fibres mull bear a certain determinate proportion to its 
length, and this proportion is the fame with that of the 
thicknefs (or what we have hitherto called the depth) to 
the radius of ultimate curvature, which is therefore deter- 
minate. 66 

A beam of uniform breadth and depth is therefore mod And when 
incurvated where the ft rain is great eft, and will break in bread'/ha'rid 
the moll incurvated part. But by changing its form, fo as 
to make the ftrength of its different fcftions in the ratio mvft incur- 
«f the ft lain, it is evident that the curvature may be ihcvated 
fame throughout, or may be made to vary according to any 
law. This is a remark worthy of the attention of the 
watchmaker. The moll delicate problem in praftical me- 
chanics is fo to taper the balance fpring of a watch that its 
wide and narrow vibrations may be ifochronous. Hooke’s 
principle ui tenfio Jtc vu is not lufluncnt when we take the 
inertia and motion of the fpriug itlelf into the account. The 
figure into which it bends and unbends has alfo an influence. 

Our readers will take notice that the artill aims at an ac- 
curacy which will not admit an error of Tr £ 0B th, and that 
Hamlon and Arnold have aftually attained it in feveral in- 
ftauces. The taper of a fpring is at prefent a nollrum in 
the hands of each artill, and he is careful not to impart his 
fccrct. 

Again, fiocc the depth of the beam is thus proportional 
to the radius of ultimate curvature, this ultimate or break- 
ing curvature is inverlcly as the depth. It may be expreffed 

* „ 

When a weight is hun^ on the end of a prifmaticT© what 
beam, the curvature is nearly as the weight and tbe length A** curva- 

dircftly, and as the breadth and the cube of tbe depth 

. £ jt poruonau 

verfely ; for the ftrength is = f ~~ j ~ . Let us fuppofe that 

this produces the ultimate curvature -y. Now let the beans 
be loaded with a fmaller weight <w, and let the curvature pro- 
duced be C, we have this aoalogy/-j^- : w = C, and C 

3 /tv 

~fTF' 

fupported at the ends and loaded between the props ; and 
wc fee how to determine the curvature in its different parts, 
whether ariiing from the load, or from its own weight, 01 
from both. 

When a beam is thus loaded at the end or middle, the 

leaded 


It is evident that this is alfo true of a beam 
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nf loaded potnt it pulUd (inwn, and tlx fpace through which ninfe, of Europe. The cycloid, the catcnjrisi, thr elaflicS'wjr-b «f 
M*«r.*l* . j, ml y be caHed the nirLtCTIOV. Tliia may be curve, the velaria, the caufticr, were reckoned an abundant Materoh. 

4! confidertd aauhe fub tenfe of the anjjle of contaft, or as the recompenfc for much ftudy ; and Jamei Bernoulli requefted, ' 

Deflection . verfed line of the arch into which the beam is bent, and is as an honourable monument, that the logarithmic fpiral 

therefore as the curvature when the length o‘ the arches is might be inferibed on his lombllone. The reward for the 

gitren (the flexure being moderate), and as the fquare of the ftudy to which we now prefume to incite the mathemati. 

length of the arch when the curvature is given. The de- cians is the a] molt unlimited mention of natural fcience, 

fiettion therefore » as the curvature and as the fquare of impoitam in every particular branch. To go na further 


1 / XV 

the length of the arch jointly ; that it, as or as 

$hw 


fbS ■ 


The deflc&ion from the primitive fhape is thcre- 


ihan our prefent fubject, a great deal of important practi- 
cal knowledge irfpcfting the ftrength of bodies is derived 
from the fingle obfenration, that in the moderate exten- 
fions which happen before the parts are overfbained the 
forces arc nearly in the proportion of the extenfiors or fepa- 
fore as the bending weight and the cube of the length di- rations of the particle.*. To return to our fubjcH. ^ 

69 rcllly, and as the breadth and cube of the depth inverfely. James Bernoulli in his fccound diflerution on the claftic Bernoulli 
The the*. In beams jufl ready to break, the curvature is as the curve, calls in queition this law, and accommodates his 
rcmircfult- depth inverfeiy, and the deflection is as the Iquare of the vclligation to any hypothefis concerning the relation of theJ^'jJJJ! 

length divided by the depth , for the ultimate curvature at forces and extenfions. He relates fomc experiments of " * 

afford the *^e breaking part is the fame whatever is the length ; and lute firings where the relation was confidcrably different. 


fined me- in this cafe the deflation is as the fquare of the length, 
thndsof ex- We have been the more particular in our confident ton 
fhe'lawf of ral 9 ca * bccrofc the re fulling theorems afford us the 

cor(>ufcuUr ^ nc fi nvethods of examining the laws of corpufcular aftion, 
*Aioo. that is. for difeoveting the variation of the force oi enhefion 
by a change of difiancc. It is true it is not the atomical 


Strings of three feet long, 

Stretched by 1, 4, 6, 8, I o pds. 

Were lengthened 9, 17, 33, 27, 30 fines. 

But this is a moft exceptionable form ol the experiment. The 
firings were twified, and the mtchanifm of the extenfioni is 
here exceedingly complicated, combined with compreflions and 


law, or Hylarckic PaiKCifts ss it mayjuftiy be called, with tranfverie twills, &c. We made ex peri menu on fine flips 
which is thus made scceflible, but the fpecific law of the of the gum caoutchouc, and on the juice ot the berries ol the 
r r~t.it «.?_ j _r j • white bryony, of which a (ingle grain will draw to a thread of 


particles of the fubfiauce or kind of matter under examina- 
tion. But even this is a very great point ; and coinciden- 
ces in this rcfpdl among the different kinds of matter are 
erf great moment. We may thus lcam the nature of the 
Corpufcular aftion of different fubftsnces, and perhaps ap- 
proach to a difeovery of the mtchanijm of chemical affini 
tics. For that chemical actions arc infcnfible cafes of local 
motion is undeniable, and local motion is the province of 
mechanical difcuflioti ; nay, we fee that tilde hidden 
changes are produced by mechanical forces in many impor- 
tant cafes, for we fee them promoted or prevented by means 
purely mechanical. Tho converfion or bodies into claffic 
vapour by heat can at all times be prevented by a /njfiami 
external prefTure. A ftrong folution of Glauber’s fait will 
congeal in an inflant by agitation, giving out its latent 
heat ; and it will remain fluid for ever, and return its latent 
heat in a ck»fe vclTeJ which it completely fill*. Even wa- 
ter will by fuch treatment freeze in an inflant by agitation, 
or remain fluid fiw ever by confinement. We know that 
heat is produced or extricated by ffidion, that certain 


two feet lone, and again return into a pcrfeHly round fpbere. 

We meafured the diameter of the thread by a microfcopc with 
a micrometer, and thus could tell in every ilate of extenfioo 
the proportional number of particles in the icliion*. Wc 
found, that though the whole range ir which the difiancc 
of the particles was changed in the pvupottion of 13 to 
l, the cxtcufionB did not fm/ib/y deviate from the pro- 
portion of the forces. The fame thibg was obferved in the 
caoutchouc as long as it perfectly recovered its fir fl dimen- 
fions. And it is on the authority of thefe experiments that 
we prefume to announce this as a law of nature. - r 

Dr Robert Hooke was undoubtedly the firft w ho attend- Which waa 
ed to this fubjcH, and afliimcd this as a law of nature. lrlf *1T“- 
Mariottc indeed was the firff who exprefsly ufed it lor 
termining the ftrength of beams : this he did about the 
1679, corrrdting the fimplc theory of Galileo. Leibnitz 
indeed, in his diflertation in the siB.i Ermiitarum 1684 dr 
RejtJttnt'ta So/idorum t introduces this confidcration, and 
wiihes to be confulered as the difeovtrer; and lie is always 


compounds of gold or filvcr with faline matters explode acknowledged as fuch by the Bernoulli's and others who adhe- 
with irrchftiblc violence by the fmallcfi prefTure or agita- red to his peculiar do&tines. But Marrioue had publilhcd the 
tion. Such fall* fhould roufe the mathematical philofo* doArine in the moll exprefs terms long before ; and Bulfin- 
pher, and excite him to follow out the conjectures ol the 0 - ger, in the Comment. Peirop.l. 1 729, completely vindicates his 
luftrirms Newton, encouraged by the ingenious attempts of claim, ifut Hooke was unquestionably the difeoverer of this 
Bofcovich ; and the proper beginning of this ftudy is to law. It made the foundation of hi* theory of fprings, an noun- 


attmd to the laws of attraction and repulfion exerted by 
the particles of cohering bodies, dilcoverablc by experiments 
made on their actual extenfioni and compreffions. The ex- 
periments of fimplc extenfions and compreffion* are quite 


ced to the Royal .Society about the year t 1 , and read in 
1 666. On this odcafion he mentions many things on the 
ftrength of bo. lies as quire familiar to his thought*, which 
, . f ^ are immediate deductions from this principle \ and among 

inefficient, bccaufe the total firetching of a wire is fo (mall thefe M the fuels which John Bernoulli fo vaunt ingly adduces 
a quantity, that the mitlake of the 1000th part of an inch in fupport of Lcibnit2*s finical dogmas about the force of bo- 
occalions an inegularity which deranges any progreffion dies in motion ; a doHrine wliich Hooke might have claimed 
fo as to make it ufelefs. But by the bending of bodies, a as his own, had he not perceived it* frivolous inanity. ?» 

diftenfion of -r^-th of an inch mnv be cafily magnified in But even with this firft corrcdion of Marriottc, the 
the deflexion of the fprtng ten thoufand times. Wc chanifm of tram vrrtc ft tain U not fully nor juftly explain- {,'y Mari* 
know that the iuvcfiigation is intricate smi difficult, but not cd. The force ailing in the dirctlioa BP (fir. n J r.), and ott«* it docs 
beyond the reach of our prefent mathematical attainments ; bending the body A BCD, not only Hatches the fibres on 1 "* f f - P« f - 
and it will give very fine opportunities of employing all tlic the fide oppofite to the axis of frail ure, but ccmprefles 
su U 1 refs of anal^rfi*. In the lift century and the beginning of fide AB, w-hich becomes concave by the drain. Indeed it ni f m *4 
the prefent this was a fufficicnt excitement to the firft gc- cannot do tlic one witliont doing the other : For in order 'ranfvcrfe 

C 2 tefcain, 


Diq 
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Strength «.f to flrctch the fibres at D, there mull be forae fulcrum, fome 
Material* . on w ],; c |, ib e virtual lever BAD may prtfs, that 

it may tear afumlcr the flrctchcd fibres. I his fulcrum 
jnuft fuftain both the p-clTure arifing from the cohefion of 
the diflcnhd fibres, and alfo the action of the external 
force, which immediately tends to caufe the prominent 
part of the beam to Hide alonj the fedtion DA. l.ct BAD 
(fig. f. n rj t A be confidcred as » crooked lever, of which 
A is the fulcrum. Let an external force be applied at B 
in the direction BP, and let a force equal to the accumu- 
lated cohefion of AD be applied at O in the direction op. 
pofite to AB, that in, perpendicular to AO ; and let thefe 
two forces he iuppofed to balance each other by the inter- 
vention of the lever. In the firfl place, the force at O muR 
be to the force at B as AB to AO : Therefore, if we make 
AK equal and opjiofitc to AO, and AL equal andoppofitc 
to AB, the common principles of mechauics inform us 
tha( the fulcrum A is affected in the fame manner as if the 
two forces AK and AL were immediately applied to it, 
the force AK being equal to the weight P, and AL equal 
to the accumulated cohefion actually exerted in the inilant 
of fradlure. The rulcrum is therefore really preifed in the 
direction AM, the diagonal of the parallelogram, and it 
mull refill in the direction and with the force MA ; and 
this power of refiftance, this fup port, mull be furnilhed by 
the rcpullive forces exerted by doji barUch$ only which art 
in a Hate of adlual comprcffion. The force AK, which is 
equal to the external force P, mull be refilled in the direc- 
tion KA by the lateral cohefion of the whole particles 
between D and A (the particle D is not only drawn 
forward but downward). This prevents tht part CDAb 
73 f from Aiding down along the fc&ion DA. 

^is ' 9 fuUy verified by experiment. If we attempt to 
rqeri- ^ break a long flip of cork, or any fuch very comprcfiiblc 
nunt. body, we always obferve it to bulge out on the concave 
fide before it cracks on the other fide. If it is a body of 
fibrous or foliated texture, it fcldom fails fplintering off on 
the concave fide ; and in many cafes this fplintering is very 
deep, even reaching half way through the piece. In hard 
and granulated bodies, fuch a* a piece of trccflone, chalk, 
dry clay, fugar, and the like, wc generally fee a confiderable 
fplintcr or Oliver fly off from the hollow fide. If the frac- 
ture be flowly made by a force at B gradually augmented, 
the formation of the fplinter is very diftindlly feen. It 
forms a triangular piece like a I which generally breaks 
in the middle. We doubt not hut that attentive oblcrva- 
tion would Ihow that the direction of the crack on each 
fide of t is not very different from the direction AM and 
its cotrcfpondent on the other fide. This is by no means a 
circumllance of idle curiofity, but intimately conueCicd with 
the mechanifm of cohefion. 

Cftnfruuer- Let us fee what confcqucnces rcfult from this Aate of the 
in* from cs *k rc lp c tting the ftrength of bodies. Let D A KC (fig. 6.) 
• hr fUte reprefent a vertical fc&ion of a prifm of comprcfiiblc matc- 
o! the cale rials, fuch as a piece of timber. Suppdfe it loaded with a 
weight P hung at its extremity. Suppofe it of fuch a con- 
flit ution that all the fibres in AD arc in a flate of dilata- 
tion, while thofe in A a arc in a Hate of corapreflion. In 
the inilant of fracture the particles at D and F. arc with-held 
by forces D d t £ r, and the particles at a and £ repel, re- 
lift, or fnpport, with forces ^ - f , E *. 

Some fine, fuch a* </r A » *» will limit all thefe ordinates, 
which reprefent the forces actually exerted in the inilant of 
fracture. If the forces are as the extenfions and compref- 
flons, as wt have great reafon to believe, dt A and A * * 
will be two ftraight lines. They will form one flraight line 
d A i, if the forces which refill a certain dilatation arc equal 
to tic forces which refill an equal comprcUior.. But this is 


quite accidental, and is not ftridtly true in any body. In 1 trm?»b •( 
moll bodies which have any confiderable firmnefa, the com- Material*, 
prtffiona trade by any external force are not fo- great as the * 
dilatations which the fame force would produce ; that is, 
the ropulliom which arc excited by any fuppofed degree of 
comprcffion are greater than the attractions excited by the 
fame degree of dilatation. Hence it will generally follow, 
that the an^le </ADi» lefs than the angle.; A a, and the 
ordinates D d 9 E r, £cc. arc lefs than the cortefponding or- 
dinates a \ E &c. 

But whatever be the nature of the line d A /, wc arc cer- 
tain of this, that the whole area A D d is equal to the whole 
area A * for as the force at B is gradually iricreafed, and 
the parts between A and D are more extended, ar.d greater 
cohefive forces are excited, there is always fuch a degree of 
rcpullive forces excited in the particles between A and a 
that the odc fet prccifcly balances the other. The force at 
B, acting perpendicularly to AB, has no tendency to pu(h 
the whole piece clofer on the part next the wall or to pull 
it away. The fum of the attractive and rcpullive forces 
actually excited mull therefore be equal. Thefe ftima arc 
rcpiefcutcd by the two triangular areas, which arc therefore 
equal. 

The greater we fuppofe the repulfive forces conrcfpond- 
ing to any degree of comprcffion, in comparifon with the 
attra&ivc forces corrcfpondiiig to the fame degree of extra- 
Aon, the fmalkr will A ^ be in comparifon of AD. In a 
piece of cork or fponge, A may chance to be equal i 0 
AD, or even to exceed it ; but in a piece of marble, A a 
will pei haps be very fmall in comparifon of AD. ^ 

Nowit is evident that the repulfive forces excited be- An imporw 
tween A and a have no fhare in preventing the fnfture. t,r t eosfo. 
They rather contribute to it, by furuilhing a fulcrum °* 

the lever, by whofe energy the cohefion of the particles i:s p re nibility 
AD is overcome. Hcucc wc fee an important confcqucnceof body 
of the comprcflibility of the body. Its power of refitting fully pro* 
this tranfvcrfc llrain is diminifhed by it, and fo much the vt “* 
more diminilhcd as the fluff is more comprcfiiblc. 

This is Jully verified by fome very curious experiments 
made by Du Hamel. He took 16 bars of willow l feet 
long and f an inch fquare, and fupporting them by props 
under the ends, he b.okc them by weights hung on the 
middle. He broke 4 of them by weights of 40, 41,47, 
and 52 pounds : the mean i« 45. He then cut 4 of them 
-}d through on the upper fide, and filled up the cut with a 
thin piece of harder wood (luck in pretty tight. Thefe 
were broken by 4R, 54, 53, and 52 pounds ; the mean o € 
which is 51. He cut other four | through, and they were 
broken by 47, 49, 50, 4 6; the mean of which is 48. The 
remaining four were cut -Jds; and their mean ilrcngth was 4 2. 

Another fet of his experiments is dill more remarkable. 

Six battens of willow 36 inches long and l* fquare were 
broken by 325 pounds at a medium. 

Six bars were cut {d through, and the cut filled with a 
wedge of haid wood (tuck in with a little force: thefe broke 
with 551. 

Six bars were cut half through, and the cut was filled 
in the fame manner : they broke with 542. 

Six bars were cut Ithv through : thefe broke with MO. 

A batten cut jilts through, and loaded till nearly broken, 
was unloaded, and the wedge taken out of the cut. A 
thicker wedge was put in tight, fo as to make the batten 
It might again by filling up the fpacc left by the comprcf- 
fion of the wood : this batten broke with 577 pounds. 

From this it is plain that more than }ds of the thickncfs 
(perhaps nearly jths) contributed nothing to the ilrcngth. 

The point A is the centre of fracture in this cafe ; and 
ia order to ciUnulc the Ilrcngth of the piece, we may fup- 
pofe 
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Strenyh *.f j)of e that the crooked lever virtually concerned in the drain 
MiterUtt. j # \y c mu ft fi n( | t h c point I, which ia the centre 

* of effoit of all the attractive force*, or that point where the 
foil cohefion of AD muft be applied, io as to have a mo- 
mentum equal to the accumulated momenta of all the variable 
force*. We mull in like manner find the centre of tffoit i 
of the repulfivc or Itipportihg force* excited by the fibre* 
tying- between A and a. 

s It it plain, and the remark is important, that this lad 

centre of effort it the real fulcrum of the lever, although A 
in the point where there is neither extenfion nor contraction ; 
for the lever is fnpported in the fame manner as i* the repul- 
fnmsof the whole line were exerted at tlut point. Thac- 
fore let S reprefen t the fur face of fradurc from A to 1 ), and 
f reprefent the abfolute cchciion of a fibre at D in the *in- 
Aant of fira&nrc. Wc (hall have /S X 1 -f* 1 r= f /» or /: I 
4- i =r/S :p\ that is, the length AB is tq the diflancc be. 
tween the two centres of effort I and i, as the abfidutc cohe- 
fion of the fc&ion between A and D is to the relative 
Are^gth of the fe&ion. 

It would be perhaps more accurate to make A I and A i 
equal to the diilanccs of A from the horizontal lines palling 
through the centre* of gravity of the triangle* A AD and 
f A*i. It i* only in this conftruAion lhat the points I 
and 1 are the centres of real effort of the accumulated at- 
traction* and repul (ions. ' But I and i, determined, as wc 
have done, are the points where the full, equal, actions may 
be all applied, fa as to produce the fame momenta. The 
final rciults are the fame in both cafe*. The attentive and 
duly informed reader will fee that Mr Bulfinger, in a very 
elaborate diflertation on the Arcngth of beams in the Com- 
ment. Prt'of ofiton, 17*9, has committed feverat millake* in 
lus cftimation of the actions of the fibres. We mention this 
becaufe his reafoning* arc quoted and appealed to as autho- 
rities by Mufchcnbrock and other authors of note. The 
fubjrel ha* been considered by many authors on the conti- 
nent. We recommend to the reader** perufal the very mi- 
• nutc difciiflions tu the Memoir* of the Academy of Pari* for 

1702 by Varignon, the Memc-irs for 1708 by Parent, and 
particularly that of Coulomb in the Mem. par let SfSvamt 
Etr an^ert , tom. vii. 

It is evident, from what has been fold above, that if S 
and r reprefent the furfaces of the feCtions above and below 
A, and if G and^ arc the diAances of their centres of gravity 
bom A, and O and o the diAances of their centres of ofcil- 
lation, and D and A their whole depths, the momentum of 
. . /SG'O ft. 9.0 , 

cohefion will be J — g — 4- — -j — st pi. 

If (as is moft likely) the force* are proportional to the 
extcnlions and comprcfiions, the diAances A I and A i, which 
G *0 f.o 

are refpeAively = -jj- and -j , arc refpc&ivcly = }DA, 

and f a A j and when taken together arc = | D If, 
moreover, the extenfions arc equal to the comprcfiions in the 
iwAant of fracture, and the body is a rc&angular prifm like 
a common jo»A or l»cam, then DA and a A arc alfo 
equal \ and therefore live momeutum of colicfion is fb X i A 
fb A* . 

X f </, = ^ fbAXi A — ft. Hence we obtain 

this analogy, ** Six times the length is to the depth aa the 
abfolute cohefion of the fcfiion is to its relative ftrtngth.’* 
Thi* corfc- Thus we fee that the comprefTibility of bodies has a very 
Svufex?* 1 “* flucocc on l ^ e .' r P° wcr of withflandsog a tranfvcife 
llrain. We fee lhat in this moA favourable fuppofition of 
equal dotations and comprcfiions, the tlrcngth is reduced to 
one half of the value of#vbat it would have been had 
the body bun u-couiprclfiblc. f’U.j is by ao meant 


plained. 
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obvious; for it docs not readily appear how compreffibi- S*renjr*h 
lity, which docs not diminifil the cohefion of a tingle Matcrul*.^ 
fibre, (hould impair the ftrength of the whole. The ' 
icafon, however, is fufiiciently convincing when pointed 
out. In the iufiant of fracture a (mailer portion of the fcc- 
tion is actually exerlirg cohe.ivc forces, while a part of it is 
only ferving as a fulcrum to the Icve-, by whole mean* the 
ftrain on the fiction is produced. Wc fee too that this 
diminution ©f ftrength dots not fo much depend on the fetr- 
fibie comprvflibility, as on it* proportion to the dilntabiliry 
by equal forces. When this proportion is (mail, A a 13 
fmall in comparifon of AD, and a greater portion of the 
whole fibre is cxerring attractive forces. The experiments 
already mentioned of Du Hamel dc Monceau on battens of 
willow fliow that its comprcfiibility is nearly equal to its di- 
laUibility. But the cafe is not very different in tempered 
fieri. '1 he famous Ham’fon, in the delicate experiments 
which he made while occupied in making his longitude 
watch, difeov.-red that a tod ot tempered fieri was nearly a* 
much diminiihed in its length as it was augmented by the 
fame external force. Bur it is not by any mean* certain 
that this is the proportion of dilatation and comprcflion 
which obtains in the very inftant of fracture. Wc rather 
imagine that it ie not. The forces arc nearly as the dilata- 
tion* till very near breaking ; but we think that they dimi- 
nifil when the body is jufi going to break. But it firms 
certain that the forces which refill cotnprefiion inercafe fafi- , 
er than the comprcfiions, even before fiaelure. We know 
inconteltably that the ultimate refinances to comprcflion arc 
infiiperahle by any force which we can employ. The rc- 
pullive forces therefore (in their whole extent) inerrafe fafler 
than the comprcflion*, and are expreffed by an afly raptotic 
branch of the Bofcovician curve formerly explained. It is 
thercfoie probable, cfpcciaUy in the more Ample fubfiance*, 
that they inercafe fafitr, even in filch cumprtffioES as fic- 
quently obtain in the breaking of hard bodies. Wc are 
difpofid to think dial thi* i» always the calc In filch bodiea 
as do not fly off in fplintrr* ofi the concave fide ; but this 
mull be underflood with the exception of the permanent 
changfA which may be made by comprelfion, when the bo- 
dies are crippled by it. This always inercafe* the cfcmpref- 
fion it fill, and caufis the ncutial point to Atift Hill more to- 
wards D. The cflefi of this is fomethne* very great and fetal. 

Experiment alone can hdp us to difeover the proportion 
between the disability and comprcfiibility of bodies. The 
llrain now under conlideration feems the beft calculated for 
this tcfcarch. Thu* if we find that a piece of wood an inch •» 
fquarc require* 1 J,OCO pounds to tear it afundcr by a direft r. . 
pull, and that 200 pounds will break it tranfverfely by k£b- 
ing 10 inches from the fe&ion of frafture, we mu A con- 
clude that the neutral point A is in the middle of the depth, 
and that the attra&ive and rcpulfivc forces arc equal. Any 
notion* that we can form of the conflitution of fuchfibrotra 
bodies as timber, make us imagine that the ftnJtUt comprcf- 
fion*, including what arifes from the bending up of the com* 
prefled fibres, is much greater than the real corpufculnr ex- - 
tcufions. One Buy get a general con vied ion of this tutes* 
pc&cd propofition by reflecting on what muft happen du- 
ring the fracture. An undulated- fibre can- only be drawn 
Araight, and then the corpufcular extenfion begins ; bat it 
may be bent up by comprtfiion to any degree, the corpuf- • 
cular comprcflion being little affected all the while. Thi* 
obfervation is very important ; and though the force* of 
corpufcular rcpullion may be altaoit infuperable by any com- 
puifinn that wc can employ, a fenjibk comprcflion may be 
produced by forces not enormous, fufficimt to cripple the 
beam. Of thi* wc Audi fee very important inlUoa* after- 
wards. 

It 
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defer vet to be noticed, that although the relative 
. a | rta * ftrength ol a pritiraatic folid is extremely different in the 
three hypothctc* no*’ confidcrcd, yet the proportional 
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The pfu- ftrength* o? different pieces foHow the fmr.c ratio ; namely, 
J 0 ^ ( on . tl f ^ lc direA ratio of the breadth, the direft ratio of the fquarc 
. ° the deoth, and the inverie ratio of the lenpth. In the 


«:»(fcrcne Vl Inc uc ? in « »uc inc mvene ratio or me length, 
i me f 1. hril hypothefo (of equal forces ) the ftrength of a icfongular 
1 >w fhe /St.* . 

f‘tu e ra* beam w us ~-jy- ; in the fecund (of attradlive forces propor- 
tional to the cxtcnfions) it wm^^j andic the tliird (equal 
attritions and repullions proportional to the cxtcnfions and 

- ^ • f hd 1 n fi+ , 

comprelltnnbj it was — y, or more generally where 

m expre flits the unknown proportion between the attractions 
ant! repuUion* correfpoading to an equal cxtcnlion and com- 
pttflion. 


th of ^ cnc * we derive a piece of ufeful information, which is 
a piece dc- co,, h ,,ne d by unexcepted experience, that the ftrength 

r ut* chief* a piece depends chiefly on its depth, that is, on that di- 

!>■ iu mention which is in the direction of the ftiain. A bar of 
■depth, 


timber of one inch in breadth am! two inches in depth is 
four times a* ftrong as a bar of only one inch deep, and it 
ij twice as llron^ as a bar two inches broad and one deep ; 
that is, a joiil or lever is always ft rouge ft when laid on its 
*<*gc- 

There is therefore a choice in the manner in which the 


79 

And there- 

choice in c °hefion is oppofed to the ffrain. The general aim mull be 
the manner* 0 P ut the centre of effort I as far from the fulcrum or the 
in which neutral point A as poffible, fo as to give the great eft energy 
the cohc- or momentum to the cohefion. Thus if a triangular bar 
■rafoTto^" V ro i e ^*°S fro® a wall >* loaded with a weight at its extre- 
the ft rain. ®tity, it will bear thrice as much when one of the Tides is 
uppermoll as when it is undermoft. The bar of fig. 5. n* 2. 
would be three times as llrong if the lide AB were upper- 
*Th tn °^ an< ^ l ^ C C< ^S C ^ under moll. 

eTt j .ift°h»»" Hence it follows that the ftrongeft joift that can be cut 
not the out of a round tree is uot the one which has the greateft 

preweft quantity of timber in it, but fuch that the produft of its 

•juantity »f breadth by the fquarc of its depth lhall be the greateft pof- 
tim * fiblc. Let A BCD (ftp. 7.) be the fe&ion of this joill in- 

feribed in the circle, AB being the breadth and AD the 


depth. Since it is a rectangular fettion, the diagonal BD 
is a diameter of the circle, and BAD is a right angled tri- 
angle. Let BD be called a f and BA be called a ; then 
AD is = ai 1 — x*. Now we mull have AB X AD*, 
or * X a* — x\ or a 5 x — x s , a maximum. Its fluxtoti 

• . _i 

a* x— 3s.- 1 x muff be made — o, or a* =. 3 x*, or *• ss — . 

If therefore wc make DE = ^ DB, and draw EC perpen- 
dicular to BD, it will cut the circumference in the point C, 
which determines tire depth DC and the breadth CD. 

Becaufc BI) : BC == CD : CE, we have the area of the 
fe&ion BC’CD = BD’CE. Therefore the different fcc- 
t ions having the fame diagonal BD are proportional to 
their heights CE. Therefore the fedion BCD A is lefs 
than the fe&ion BrD a, whofe four fides are equal. The 
joift fo fliaped, therefore, is both llrongcr, lighter, and 

A hollow The ftrength of A BCD in to that of sBrDai 10,000 
tub<ftroeg-to 9186, and the weight and cxpcnce as 10,000 to 10,607; 
er than a f 0 that ABCD is preferable to a B c D in the proportion of 
7 to 9166, or nearly 1 15 to 100. 

the tame * From the fame principles it follows that a hollow tube is 
quantity of ftrongcr than a folid rod containing the Came quantity of 
®*tter, matter. Let fig. 8 represent the fc&ion of a cylindric 
lube, of which AF and BE arc the exterior aod interior 


diameters and C the centre. Draw BD perpendicular to Strength n> 

BC, and join DC. Then, becaufc BD l aaCD* — CB\ 

BD is the radius of a circle containing the fame quantity of w 
matter with the ring. If wc ellimate the ftrength by the 
tirll hypothetic, ii is evident that the ftrength of the tube 
will he to that of the folid cylinder, whofe radius is BD, as 
BD* X AC to BD 1 X BD ; that is, as AC to BD : for 
BD* exprelles the cohefion of the ring or the cizclc, and 
AC and BD arc equal to the diftances of the centres of ef- 
fort (the fame with the ccuties of gravity) of the ring and 
circle from the axis of fra&ure. 

The proportion 01 thefe ftrengths will be different in the 
other hvpotbcfes, and is not cafily cxprrffed by a general 
formula ; but in both it is ftill more in favour of the ring or 
hollow lube. 

The following very funple foliation will be readily un- 
derftood by the intelligent reader. Let O be the centre of 
ofcillation of the exterior circle, 0 the centre of ofcillatiou 
of the inner circle, and <v the centre of ofcillation of the 
ring included between them. Let M be the quantity of 
fun ace of the exterior circle, m that of the inner circle, and 
tt that of the ring. 

„ r , t- M’FO — wF 0 jFC 1 -fEC* 

W c have r w = , r 11 rTT — 

M 4 1 * L 


and 


tlie ftrength of the ring =: and tlie ftrength of 


the fame quantity of matter in the form of a folid cylinder 


i»/M x { BD ; (o that the ftrength of the ring is to that of 


mentum of cohefion 


the folid rod of equal weight as 1 1» to ^ B D, or nearly aa 
FC to BD. This will cafily appear by recoiled ing that 
__ . fumofn.r* , , 

I O is =: — — (* ce Rotatioh), and that the mo- 

fm’TC’Ta fm'Fo f 

i-i — y for the inner 

2FC "" 2 

circle, &c. 

Emcrfon has given a very inaccurate approximation to 
this value in his Mechanic i t 410. g : 

This property of hollow tubes is accompanied alfo with And mrfe 
greater ftiffnefs ; and tlie fuperiority in ftrength and ftiffncfsftd^ 
is fo much the greater as the furrounding (hell is thinner in 
propoition to its diameter. _ 

Here we fee the admirable wifdom of the Author °f Hence th« 
nature in forming the bones of animal limbs hollow. The wifdom u! 
bones of the arms and legs have to perform the office of le- c °d **» 
vers, and are thus oppoted to very great tranfverfc drains. By 
this form they become incomparably llronger and ftifftr»hoj 0 ^ t 
and give more room for the infertion of mufdes, while they 
arc lighter and therefore more agile } and the fame Wis- 
dom has made ufe of this hollow tor other valuable purpofea 
of the animal economy. In like manner the quills in the 
wings of birds acquire by their thinnefs the very great 
ftrength which is ncceffaiy, while they arc fo light as to 
£ive Sufficient buoyancy to the animal »n the rare medium 
in which it mult jive and fly about. The ftalks or many 
plants, fuch as all the graffes, and many rceda, are in like 
manner hollow, and thus poffcfs an extraordinary ftrenjith. 

Our beft engineers now begin to imitate nature by making 
many parts of their machines hollow, fuch as their axles ot 
call iron, &c. ; and the ingenious Mr Ramfden now nukes 
the axes and framings of hb great aftronoraical inllxumentt 
in the fame manner. 

In the foppofition of homogeneous texture, it is plain 
that the fradure happens as foon as the particles at D arc 
feparated beyond their utmoft limit of cohefion. This is a 
determined quantity, and the piece bend* till this degree of 
rxtenfion is produced in the outer moil fibre* It foilowa v 
that the (mailer wc fuppofc the diftance between A and D, 

the 
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Itrerjtb of the prfater will be the curvature which the beam will nc- 
M»tcri*li« before It breaks. Greater depth therefore makes a 
^ beam rot only ftronger but alfo differ. But if the parallel 

fibres can Hide on each other, both the ftrength and the 
ftiffnefs will be diminiihed. Therefore if, inftead of one 
beam I) KC, we fuppofe two, DABC and A A KB, not 
cohering, each of them will bend, and the extenfion of the 
fibres AB of the under beam will not hinder the comprrf- 

lion of the adjoining fibres AB of the upper beam. The 

beam may two together therefore will not be more than twice as 
be formed, ftrong as one of them (fuppofing DA = A-*) inftead of 
being four times as ftrong ; and they will bend as much as 
either of them alone would bend by half the load. This 
may be prevented, if it were poflible to unite the two. beams 
all along the feam AB, fothat the one fhall not Aide on the 
other. 7 'liis may be 'lone in fmail works, by gluing them 
together with a cement as ftrong as the natural lateral co- 
hefion of the fibres. If this cannot be done (as it cannot 
in large works), the Hiding is prevented by joggling the 
beams together ; that is, by cutting down feveral rttf angu- 
lar notches in the upper fide of the lower beam, and making 
fimilar notches in the under fide of the upper beam, and 
filling up the fquaie fpaces with pieces ef very hard wood 
firmly driven in, as rep^efented in fig. 9. Some employ 
iron bolts by way of joggles. But when the joggle is much 
harder than the wood into which it is driven, it is very apt 
to work loofe, by widening the hole into which it is lod- 
ged. The fame thing is (bmetimesdone by fcarfing the one 
upon the other, as rtprefented in fig. 9.(0° 2-); but this waftes 
more timber, and is not fo ftrong, becaufc the mutual hooks 
which this method forms on each beam are very apt to tear 
each other up. By one or other of thefe methods, or forre- 
thing fimilar, may a compound beam he formed, of any 
depth, which will be almoft as ftifF and ftrong as an entire 
.piece. 

On the other hand, we may combine ftrength with pH* 
ablenefs, by compofing our beam of feveral thin planks laid 
on each other, till they make a proper depth, and leaving 
them at full liberty to Aide on each other. It is in this 
manner that coach-fprings arc formed, as is reprefented in 
fig. 10. In this aftemblagc there mufl be no joggles nor 
bolts of any kind put through the planks or plates ; for 
this would- hinder their mutual Hiding. They mull be 
kept together by ftraps which furround them, or by fomc- 
thing equivalent. 

The preceding obfervations fhpw the propriety of fame 
maxims of conftru&ion, which the artifts have derived from 
long experience. 

Thus, if a mortife is to be cut out of apiece which is ex* 
pofird to a crofs ftiain, it fttould be cut out from that fide 
which becomes concave by the drain, as ia fig. 11. but by 
no means as in fig, 1 2. 

If a piece is to be ftrengthened by the addition of ano- 
ther, the added piece mufl be joined to the fide which grows 
convex by the ftrain, as in fig. 13 and 14. 

Before we go any farther, it will be convenient to rccal 
the reader's attention to the analog)' between the ftrain on 
a beam grojtcling from a watl and loaded at the extremity, 
and a beam fupported at both ends and loaded in fomc in- 
termediate point. It is fuScient on this occafion to read 
attentively what is dcliveied in the article Rnor, q° 1 9.— 
Wc learn there that the ftrain on the middle point C (fig. 
14. of the prefent article) of a rcftangular beam AB, fup- 
ported on props at A and B, is the fainc as if the part CA 
projected from a wall, and were loaded with the half of the 
weight W fu l pended at A. The momentum of the llraia 

is therefore i W X i AB, = W X* AB =/> J /, or 


Si 
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The momentum of cchefior. mull be equal to this in every **m*?i* a f 

hypothdts. Mstcrialr, 

Having now confidered in fuftlcicn? detail the circtim- * 
ftances which affcel the ftrength of any feftion of a folid 
body that is (trained tranfvcrftiy, it i» nccefifary to take no- 
tice of fomc of the chief modifications of the ftrain itftlf. 


We fhall confidcr only thole that occur molt frequently in 
our conftrudtiom. 

The ftrain depends on the externa! force, ami alfo on the 
lever hy which it adts. 

It is evidently of importance, that fincc the ftrain is CK'Thel/ra'n 
cried in auy feclfon by means of the colicfion of the parts Itpen^ on 
intervening between the fedion under coniideration and the^e 
point of application of the external force, the body mail be 04 ' 
able in all thefe intervening pails to propagate or excite the 
ftrain in the remote fedion. In every pirt it mufl be able 
to refill the ftrain excited in that part. It fhould therefore 
be equally ftrong j and it is ufelefs to have any part ftrong - 
er, becaufc the piece will neverthelcfs break where it is not 
ftrongcr throughout ; and it is ufelefs to make it ftronger 
(relatively to its ftrain) in any part, for it will ncverthelcfii 
equally &il in the part that is too weak. 

Suppofc then, io the firil place, that the ftrain arife* 
from a weight fufpended at one extremity, while the other 
end is firmly fixed in a wall. Suppofing alfo the crols lec- 
tions to be all rectangular, there are feveral wajs of fhaping 
the beam fo that it fhall be equally ftror.g throughout. 

Thug it may be equally deep in every part, the upper ami 
under furfaces being horizontal planes. *l*he condition will 
be fulfilled by making all the horizontal ft ft ions triangles, 
as in fig. 15. '1 he two fidcs are vertical planes meeting in 

an edge at the extremity L. For the equation exprefling the 
balance of ftrain and ftrength is pizifbd*. Therefore 
fmee d 1 is the fame throughout, and alfo wc muft have 
fb =r /, and b (the breadth AD of any fic&ion A BCD) 
muft be proportional to / (or AJL I, which it evidently is. 

Or, if the beam be of uniform breadth, we muft hare d* 
everywhere proportional to /. This will be obtained by 
making the depths the ordinates of a common parabola, of 
which L is the vertex and the length is the axis. Hit) 
upper or under fide may be a ftraight line, as in fig. 16. or 
the middle line may be ftraight, and then both upper and 
under furfaces will be curvea. It is almoft indifferent what 
is the fhape of the upper and under furfaces, provided the 
diftances between them in every part be as the ordinates of 
a common parabola. ( 

Or, if the fc&ions are all fimilar, fuch as circles, fqttares, 
or any other fimilar polygons, wc muft have d 1 or b 1 pro- 
portional to /, and the depths or breadths muft be as the or- 
dinates of a cubical parabola. gg 

It is evident that thefe arc alfo the proper forms for a And on the 
lever moveable round a fulcrum, and acted on by a fores atfmm of the 
the extremity. The force comes in the place of the weight c y? r * 
fufpended in the cafes already coniidered ; and at fuch levers 
always art connected with another arm, we readily fee that 
both arms ftiould be fafhioncd in the fame manner. Thus 
in fig. 1 5. the piece of timber may be fuppofed a kind of 
fteelyard, moveable round a horizontal axis OP, in the fronC' 


of the wall, and having the two weights P and * in equili- 
bria. 'I he ftrain occasioned by each at the fc&ioa in which 
the axis OP is placed muft be the fame, and each arm 01 # 
and O x muft be equally ftrong in all its parts. The lon- 
gitudinal fc&ioits of each arm mull be a triangle, a common 
parabola, or a cubic parabola, according to the condition* 
previoufly given. 

And, moreover, all thefe forms are equally ftrong 1 For 
any one of them is equally ftrong in all its parts, and they 
are all fuppofed to have the lame fedion *t the front of the 
6 wall. 


Gooq 



s 

of Wi Jl or a i |J U * fulcrum, , . 

Mtc ;aU- *| | 1C reprtfcntcd in fig* 15. will bend lend 

rpon the whole, anil the one formed l>v the cubic pa<aho)a 
will bend moil. But their curvature at the very fulcrum 
will be the fame in all 

^ It w nlfo plain, that if the lever is of the fecond or third 
kind, that is having the fulcrum at on e extremity, it mult 
ft ill be of the fame fhzpe ; for in abftraek mechanic* it is 
indifferent u hich of the three point* is confidered as the 
axis of motion. In ever)* levci the two forces at the extre- 
mities adt in one direction, and the force in the middle ads 
in the oppofitc direction, and the great (train is always at 
that point. Therefore a lever fuch a* ng. ij- moveable 
round an axis palling horizontally through », and acting 
sgaiihl an ohftacle at OP, is cquaHy able in all its parts to 
refill the ftrains excited in thofe parts. 

The fame principles and the fame conftruction will apply 
to Hearns, fuch as joills, fupportal at the ends I- and * (fig. 
15.), and loaded at fomc intermediate part OP. This will 
appear evident by merely invetting the direction* of the 
forces at tlicfe three points, or by recurring to the article 
Poors, n e ig. 

Hitherto we have fuppofed the external draining force as 
sifting only in one point of the beam. But it may be uni- 
formly dillributcd all over the beam. To make a beam in 
fuch circ urn llances equally ftrorg in all' its parts, the fhape 
mutl be confidcrably different from the former. 

Thus fuppole the beam to projeft from a wall. 

If it be of equal breadth throughout, its fide* being verti- 
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iVaralUa * cal planes parallel to each other and to the length, the ver- 
w Udi ;„oi tical feftion in the direction of iu length mult be » triangle 
jeft* from inftcad of a common parabola; for the writ ht uniformly 
* «***• diftributed orer the part lying beyond any feftion, is aa the 
. length beyond that feftion : and fince it may all be con. 
ceivtd at coUcfted at its centre of gravity, which is the 
middle of that length, the lever by which this load aits or 
(trains the feftion is alfo proportional to the fame length. 
The drain on the feftion {or momentum ot the load) is as 
the fquare of that length The feftion mult have drength 
in the lame proportion. Its drength being as the breadth 
and the fquare of the depth, and the breadth being condant, 
the fquare of the depth ot any feftion mud be as the fquare of 
its dibance from the end, and the depth mud be as that di- 
dance ; and therefore the longitudinal vertical feftion mud 
be a triangle. 

But if all the tranfverfe feftions are circlet, Iquarn, or 
* any other limilar figures, the drength of every feftion, or 
the cube of the diameter, mud be as the fquare of the 
lengths beyond that feftion, or the fquare of its didancc 
from the end ; and the fides of the beam mud be a femicu- 
bical parabola. , 

If the upper and under fur r ace« arc horizontal planes, it 
ia evident that the bread'h mull be as the fqoarc of the di- 
ftance from the end, and the homontal feftions may be form, 
ed by arches of the common parabola, having the length for 
their tangent at the vertex. 

By recurring to the analogy fo often quoted between a 
projefting beam and a joill, we may determine the proper 
* form of joids which are uniformly loaded through their 
„ whole length. 

The dram This is a frequent and important cafe, being the office of 
joifla, rafters, &c. and there are lomc circurallanocs which 
p- mud be particularly noticed, becaiifc they are not fo obvi- 
ouv, and have been mlfurilerdood. When a beam A B 
(fig. I7 .) is fuppurted at the ends, and a weight is laid on 
any point P, a drain i« excited in every part of the beam. 
The load on P caufes the beam to prefs on A and B, and 
the props rcaft with forces equal and oppofitc to thefe 


upi-n a 
beam fnp- 
porteJ at 
Loth endt, 


AB to PB and PA, and the prefTurc* at A is to that at 
11 ns PB to PA ; the beam therefore is in the fame flatc, ~ * 
with icfpcct to drain in every part of it, as if it were rett- 
ing ou a prop at P, and were loaded at tbe ends with 
weights equal to the two preflure* oil the preps : and ob- 
ferve, tliele prdfures are fuch as will balance each other, 
being iuverfely as their diftaneci from P. Let P rcpicfent 
the weight or load at P. The preflure on the prop P mull 
PA 

be P X -T-rr- This if tbcrc f ore the rca&ion of the prop B, 

A 

and is the weight which we may fuppofc fufpended at B, 
when we conceive the beam retting on a prop at P, and car- 
rying the balancing weight* at A and B. 

The drain occaiioncd at any other point C, by the load 
P 2t P, is the fame with the ilram at C, by the weight 
P \ 

P X hanging at B, when the beam refts on P, in the 

manner now fuppofed ; and it is the fame if the beam, in- 
ft<ad of being balanced on a prop at P, had its part AP 
fixed in a wall. This it> evident. Now* w*e have (hown at 

PA 

length that thp ftrain at C,by the weight P X ^ hanging 
PA 

at B, is P X X BC. Wc defire it to be particularly 
A 13 

remarked that the preflure at A has no influence on the 
ftrain at C, arifing Irom the action of any load between A 
and C ; for it is indifferent how the part AP of the projec- 
ting beam PB is fupported. The weight at A juft per- 
form* the fame office with the wall in which we fuppok the 
beam to be fixed. Wc are thus particular, becaufe we have 
feen even perfonsnot ui.accuttomcd to difcullions of this kind 
puzzled in their conceptions of this ftrain. 

Now let the load P be laid on fome point p between C 
and B. The fame reafoning (hows us that the point is 
(with refpeA to ftrain) in the fame fate a* if the beam were 
fixed in a wall, embracing tbc part p B, and a weight 

— PX^Jj were hung on at A, and the ftrain at C is 

Fx^fxAC. 

In general, therefore, the ftrain on any point C, •rifingAgme.il 
from a load I* laid on another point P, is proportional toprn;wfi- 
the rcftangle of the diftances of P and C from the ends 

. PAXCB „.jBx CA 

neareft to each. It is P X ^ , or r X , 

according as the load lies between C and A or between C 
and B. 

Cor. 1. The llraina which a load on any point P occa- 
fions on the point! C, c, lying on the fame fide of P, are as 
the diftances of thefe points from the end E. In like man- 
ner the ft rains on E and r are as EA and r A. 

Cor. a. The ftrain which a load occalions in the part on 
which it refts is as the rcftangle of the parts on each fide. 

Thus the ftrain occafinncd at C by a load it to that at D 
by the fame load aa AC X CB to AD X DB. It is there- 
fore greateft in the middle. yj 

Let us now confider the ftrain on any point C arifmgTj * ttn - 
from a load uniformly diftributed along the beam. Let 
AP be reprefented by »•, and P / by x, and the whole weight diftritvol 
on the beam by o. Then . m ' aDa 1 

The weight on V p is - — o ~ 

Preflure on B by the weight on Pp = a _i_ x 

AB 


*!ODg 

beam 


AB 


Or 
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Ab» 

• «c* AC* 

Prcf. on B bjr the whole wt. on AC ss 
Strain at C by the weight on AC zr a 

2 AB* ’ 

BC * x AC 

Strain it C by tbe weight on BC = a - . 

„ , AC’XBC-f&C'XAC 

Do. by the whole weight on AB =s a - TAB 1 * 

= „ ACX BC X AC-f C B _ AC X BC 
jAD 4 > — a aAB . 

Thus we fee that the ftram is proportional to ihe rec- 
tangle of the parts, in the lame manner as if the load a had 
been laid dire£\ly on the point C, and is indeed equal to 
one-half of the 11 rain which would be produced at C by the 
load a laid on there. 

M*ft«ke«in. waa ncc<flar y to be thus particular, becaufe we fee 
thu fubjea * n ^ omc elementary treaties of mechanics, publilhcd by au- 
comnut'cl thors of reputation, miftakes which arc very plaufiblc, and 
by author* mill cad the learner. It is there faid, that the preffure at 
^ — m * ^'8^ uniformly diffufed alon<r AB is the fame 
as if it were collected at its centre of gravity, which would 
be the middle of AB ; and then the drain at C is faid to 
be this preffure at B multiplied by BC. But furely it is 
not difficult to fee the difference of thefe ft rain*. It is plain 
that the preffure of gravity downwards on any point be- 
tween the end A and the point C has no tendency to dimi- 
nilh the ftrain at C, arifing from the upward rea&ion of 
the prop B ; whereas the pnrflurc ef gravity between C and' 
B is almoft in direft oppofitioo to it, ami mull diminish it. 
We may however avoid the fluxionary calculus with fafety by 
the consideration of the centre of gravity, by l'uppofing the 
weights of AC and BC to be collcclcd at their refpeflivc 
centres of gravity ; and the refult of this computation will 
be the fame as above : and we may life either method, al- 
though the weight is not uniformly diftributed, provided 
only that we know in what manner it is diftributed. 

This inveftigation is evidently of importance in the prac- 
tice of the engineer and architect, informing them what fup- 
jxirt is nccefTary in the different parts of their conllruc- 
tions. Wc coofidered fome cafes of this kind in the article 
9$ Roors. 

Tn(o"n« It i, now eafytoforma joill, fa that it (bill have the 
i» «* it* part*. 

the fame re- make it equally able in all its parts to carry a given 

farivc weight laid on any point C taken at random, or uniformly 
flraigth in diffufed over the whole length, the ftrength of the fe&ion 
an it* part*. t h c * nt q mu ft ^e as AC X CB. Therefore 

1. If the fades are parallel vertical planes, the fquare of 
the depth (which is the only variable dimrnfiou) or CD*, 
tnuft be as AC X CB, and the depths mufl be ordinates of 
nn eltipfe. 

2. It the tranfverfe feAions are fimilar, we mufl make CD 1 
as AC X CB. 

3. It the upper and under furfaces are parallel, the breadth 
mutt be as AC X CB. 

II. If the beam is neceffarily loaded at fomc given point 
C, and we would have the beam equally able in all its parts 
to refill the flrain arifing from the weight at C, we muff 
make the flrength of every tranfverfe frdtion between Cand 
either end as its dillance from that end. Therefore 

t . I ' tbe fides are parallel vertical planes, wc mull make 
CD’ :EP = AC: AE. 

2. If the fe&ions arc fimilar, then CD* ;EF* =AC: AE. 

Voi*. XVIII. Part I. 
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j. tf the upper and under Airfares arc parallel, then, ff r*agth of 
brtzdlh at C : breadth at E — AC : AE. Materials 

Ihc fame principles enable us todetennine the ftrain and 
flrength of fquare or circular plates, ot different extent, butThe unm 
equal thickncfs. This may be comprehended in this general 31 d 
propofirion. ft-ength of 

Similar plate* of equal thicknef* fupported rill round “ r 

c«rry the fame abfnlute weight, uniformly tliftribuled, orphtc* el 
telling on fimilar point*, whatever it their eiteut. efferent 

Suppofe two fimilar oblong plain of equal tliicknefii, and'T 4 "' 
let th :ir length* and breadth* be L, /, and B, l. l,et their 
ftrrngth or momentum of cohcfion be C, f, and the flraiairmy lie lie. 
from the weights W, «>, he 8, i. icrimi c i 

Suppofc the plate* fupported at the end* only, and , ‘ nra ,Ik ' 
refilling fracture tranlveifidy. The (trains, being as thc ( c *"'' 'J’“°‘ 
weight* and lengths, are a* Wl, and to /..but their cohe-' 1 
(ion are a* the breadths s and fince they are of equal rela- 
tive flrength, we have WLitv/aBif, and Wl./ — 
to / B and L : b~w B : W b : but finer they are of fimilar 
lhapes I. : /=r U : i, and therefore to_^ VV. 

The fame reafoning holds again when they are alfo fnp- 
ported along tlie fide*, and thetefurc hold* when they are 
fupjxrrted all round (in which cafe the flrength is doubled). 

And if the plate* arc of any other figure, fuch aa circles 
or ellipfes, wc need only conceive fimilar redangles in- 
feribed in them. Thefe arc (upported all round by tlie con- 
tinuity of the plate*, and therefore will fuilain equal 
weights I and tlie fame may be laid of the fegment* which 
lie without them, bccaufc the flrength* of any fimilar feg. 
merits are equal, their lengths being as their breadth*. 

ITtereiorc the thicknefs of the bottom* of veflcls holding 
heavy liquor* or grain* fiiould be as their diameter*, and a* 
the Iquare root ot their depths jointly. 

Alfo the t^cight which a fquare plate will bear is to that 
which a bar of the fame matter and thickneli will bear 
as twice the length of the bar to its breadth. „ 

There is yet another modification of the ftrain which TTeflraia 
tend* to break a body ttaufverfdy, which is of very fre—i ! "“ l 
quent occurrence, and in fome cafes mull be vety care-?,,'.^, 
fully attended to, viz. tlie ftrain arifing from it* own..*- * 
weight. weight. 

When a beam projects from a wall, every feftton is drain, 
ed by the weight of all that projeds beyond it. This may- 
be confidcrcd as all collided at its centre of gravity. 

Therefore the ftrain on any fedion it in the joint ratio of 
the weight of what projeds beyond it, and the dillance of 
ita centre of gravity fiom the fedion. 

Tbe determination of this flrain and of the flrength nc- 
ceflary lor withftanding it mufl be more complicated than 
the former, becaufe the form of the piece which refults 
from this adjuflment of ftrain and flrength influences the 
ftrain. The general principle mull evidently be, that the »* 

It length or momentum of cohcfion of every fection mull C£ncr4 * 
be m tlie produd of the weight beyond it multiplied by irfL'aiL 
tlie dillance of it* centre of gravity. For caimplc : it. *" 

Suppofc the bcirnDL A (fig. iS.) toprojedfromtbe wall, t “ lj,c 
and that it* fide* are parallel vertical planes, fo that the dcpt)l CCCCI ■ I “' , ' 
is the only variable dimenlion. I.et-LI)=* and B i cr y. 
f he clement B 6 c C is — * r. Let G be the centre of gra- 
vity of the part lying without B t, and j be its diltancc 
from the extremity L. Then *— x is the atm of the lever 
by which the ftrain is excited in the fedion B b. l.ct B b 
or / be >s fome power ns of L B i that is, let, = .v-. Tlicn 

the content* of LBi ia The momentum of gravi- 

ty round a horizontal axis at L isyrrss'+'q and the 
whole momentum round the axi* ia- _ — ■ The diitjnce of 


ni + i' 


the 
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J'T.-n.th centre fcf gravity from I* is had by dividing this mo- 
M<irnt\ 0 1 x »+* 

mentum by the whole weight, which it The quo- 


. #X«+i 

t'ert or ? is — — ; — • 
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And the diftincc of the centre 


of gravity 

■v X ^ 2 — x X m-f i 

m-j- 2 


from the fc&ion B b it * 
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Therefore the ftrain on the 
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X * X 

• faction B b is had by multiplying by The pro- 

Muftis == — ■■' rr ’- , This mull be at the fquare of the 
m+2X»+l ^ 

depth, or as y*. But y is as x***, and y * as x ,w . Therefore 
we have «4-?:=2«, and mzzi ; that it, the depth mult be 
as the fquarc of the diftar.ee From the extremity, and the curve 
99 Lb A it a parabola touching the horizontal line in JL. 

A caned It fa eafy to fee that a conoid formed by the rotation of 
Ib^e incfc-t^i® ^P urc roim ^ DL will alfo be equally able in every fac- 
, j feet ion tion to bear its own weight. 

We need not profecute this farther. When the figure of 
the piece fa given, there is no difficulty in finding the ftrain ; 
and the circumftancc of equal ftrength to refill this ftrain is 
chiefly a matter of curiofity. 

It is evident, from what has been already faid, that a pro- 
jc&tng beam becomes left able to bear its own w eight, as it 
Ic^ah' c ^ C P ro .i 8 farther. Whatever may be the ftrcnjth of the 
1 a ‘ ' fadion DA, the length may be fuch that it will break by 
its own weight. If we fuppofe two beams A and B of the 
fame fubftance and limitar fhapes, that is, having their 
lengths and diameters in the fame proportion; and farther 
fupjxjfe that the fhortcr can juft bear its own weight ; then 
the longer beam will not be able to do the Came : For the 
ilrcngths of the factions are as the cubes of the diameters, 
while the drains are as the biquadrates of the diamctcis; 
becaufe the weights arc as the cubes, and the levers by which 
thefe weiehts aCl in producing the ftrain arc as the lengths 
or as the diameters. 

Tiicfe confidcrations (how us, that in all cafes where the 
drain is affeClcd by the weight of the parts of the machine 
or ftrudure of any kind, the fmaller bodies are more able 
to withftand it than the greater ; and there ferms to be 
bounds fet by nature to the file of machines conllruCled of 
any given materials. Even when the weight of the parts 
of the machine is not taken into the account, we cannot 
enlarge them in the fame proportion in all their parts. 
Thus a fteam-engine cannot be doubled in all its parts, fo 
as to be ftill efficient. Tim prefTuse on the pifton is qua- 
drupled. If the lift of the pump be alto doubled in height 
while it is doubled in diameter, the load will be increased 
eight times, and will therefore exceed the power. The 
d pth of lift, therefore, muft remain unchanged; and in this 
chic the machine will be of the fame relative flrength as be- 
fore, independent of its own weight* For the beam being 
doubled in all its dimenfions, its momentum of cohefion is 
eight time? greater, which is again a balance for a qua- 
druple load acting by a double lever. — But if we now con- 
lider the incrcafc of the weight of the machine itfielf, which 
muft be fupported, and which mull be put in motion by 
the intervention of its cohefion, we fee that the large ma- 
chine is weaker and lefs efficient than the fmall one. 

There is a fimilar limit fet by nature to the lize of plants 
and animals formed of the fame matter. The cohefion of 
an herb could not fupport it if it were increased to the 
laze of a tree, r.or could an oak fupport itfclf if 40 or 
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50 times birger, nor could an animal of the make of a Strength .if 
lon"-legfted fpidcr he increafad to the fizc of a man ; the " Cl l}< - 
grticulations of its legs could not fupport it. | !| 1 

Hence may be under tlood the prodigious fuperiority of t/ 9n lma | 
the finail animals both in Hrength and ability. A man hyan m U ire 
falling twice his own height may break his firmed bores, remark. bfc 
A moufc may fall 20 times its htirdit without rifle ; and 
the tender mite or wood hmfe may fall unhurt from the top ^ 
of a ftteple. But their greateft fuperiority is ia rcfptd of 
nimblencfs and agility. A flea can leap above $20 tiinei its 
own length, while the ftrength of the human mufcles could 
not raife the trunk from Lite ground on limbs ot the fame 
ConftruCtion. 

The angular motions of fmall animals (in which confifls 
their nimblencfs or ?giltty) muft be greater than thofc of 
large animals, fuppofiug the force of the imrcfular fibre to 
be the fame in both. For fuppofing them fimilar, the num- 
ber of equal fibres will be as the tquarc of their linear di- 
menfionB f and the levers by which they aCt are as their 
linear dimenfions. The energy therefore of the moving 
force is as the cube of thele dimenfions. But the momen- 
tum of inertia, or . ^ r* t is as the 4th power ; Therefore 

the angular velocity of the greater animals is fmaller. The 
number of ftrokes which a fly makes with its wings in a fa- 
cond is attonifhingly gicat ; yet, being voluntary, they are 
the cffaCls of its agility. 

We have hitherto confined our attention to the fimplcft 
form in which this tianfverfc ftrain can be produced. This 
was quite fufficient for fhowing us the mcchanifm of nature 
by which the ftrain is refilled ; and a very flight attention is 
fufficient for enabling us to reduce to this every oilier way 
iu which the ftrain can be produced. We fhall not take up 
the reader’s time with the application of the fame principles 
to other cafes of this ftrain, but refer him to what has been 
faid in the article Roofs. In that article we have fhown the 
analogy between the ftrain on the faction of a beam pio- 
jetting from a wall and loaded at the extremity, and the 
ftrain on the fame faction of a beam limply reding on fup. 
ports at the ends, and loaded at fome intermediate point or 
points. The ftrain on the middle C of a beam AB (fig. 19.) 
fo fupported, arifing from a weight laid on there, is the 
fame with the ftrain which half that weight hanging at B 
would produce on the fame fedion C if the other end of 
the beam were fixed in a wall. If therefore icoo pounds 
hung on the end of a beam projeding 10 feet from a wall 
will juft break it at the wall, it will requite 4000 pounds 
on its middle to break the fame beam retting on two props 
10 feet afundcr. We have alfo fhown in that article the 
additional ftrength which will be given to this beam by ex- 
tending both ends beyond the props, and there framing it 
firmly into other pillars ot fupports. We can hardly add T<,> J 
any thing to what has been faid in that article, except ^ . 

few obfarvations on the effects of the obliquity of the ex- tJ . «.f T ^ u, “ 
tcrnal force. We have hitherto fuppofed it to acl in the«*ern*| 
direction BP (fig. 6.) perpendicular to the length of tbc^ ufcc * 
beam. Suppofc it to ad iu the direction BP, oblique to BA. 

In the article Roof we fuppofed the ftrain to be the lame 
as if the force p acted at thcdiftancc AH', but ftill perpendi- 
dicular to AB : fo it is. But the ftrength of the faction Aa 
is not the fame in both cafes ; for by the obliquity of the 
aClion the piece DCKa is prelTed to the otlier. We are not 
fufficient ly acquainted with tire corpui’cufar forcti to fay 
precisely what will be the effett of the preflure arifirg from 
this obliquity j but we can clearly fee, in general, that 
the point A, which in the inltaut of fracture is neither 
ftrctchcd nor comprcfTed, muft now be farther up, or nearer 
1 to 
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•H’CTfctS n'to T) ; and therefore the number of particles which are ex* 
M ^ruR ert j n g c»»hclive forces is (mailer, and therefore the drength is 
^ ' ' diminifhed Thcrelore, when w e endeavour to proportion the 
flrength of abeam to the drain arifing from an external force 
acting obliquely, we make too liberal allowance by inrreafing 
this external force in the ratio of All to AB. We ac- 
knowledge our inability to aflign the proper corre&ion. But 
this circurnftancc is of very great influence. In many ma- 
chiirts, and many framings of carpentry, this oblique action 
of the flraining force is unavoidable ; and the moll enor- 
• mou. drains to which materials are expofed ate generally 

- of this kind. In the frames fet up for carrying the ring- 
ftonea of arches, it is hardly pofGble to avoid them : for 
although the judicious engineer difpofes his beams fo as to 
fullain only prcfTurcs in the dire&ion of their lengths, tend- 
ing cither tocrufh them or to tear them afunder, it frequent- 
ly happens that, by the fettling of the work, the pieces 
come to check and bear on each other tranfverfcly, tending 
to break each other aero is. This we have remarked upon 
in the article Roofs, with refpcCl to a tmfs by Mr Price 
(fee Roofs, n v 40, 41, 45). Now when a crofs drain is 
thus combined with an enormous preflure in the diredion 
of the length of the hream, it is in the utmoft danger of 
fnapping (uddcnly acrofs. This is one great caufe of the 
carrying away of malls. They are comprcfTed in the di- 
rection of their length by the united force of the fhrouds, 
and in this Hate the tranfvcrfc action of the wind foon com- 
pletes the fradure. 

,c 4 . When corifidering the comprefling drains to which ma*- 
oocolumn* tcr ' a ^ 5 arc cx r°^^* wc deferred the ditcuffion of the drain on 
columns, oblcrving that it was not, in the cafes which ufualiy 
occur, a Ample comprefiion, but was combined with a tranf- 
vcrfc drain, arifing front the bending of the column. When 
the column ACB (tig. ao.) reding on the ground at B, 
and loaded at top with a weight A, acting in the vertical 
direction AB, is bent into a curve ACB, fo that the tangent 
at C is perpendicular to the horizon, its condition fomewhat 
Tefcmblcs that of a beam firmly fixed between B and C, and 
ftrongly pulled by the end A, fo as to bend it between C and 
A. Although wc cannot conceive how a force a&ing on a 
ftraight column AB in the direction AB can bend it, we 
may fuppofe that the force adtd fird in the horizontal di- 
redion A A, till it was bent to this degree, and that the rope 
was then gradually removed from the dirc&ion A b to.the 
direClion AB, increafing the force as much as is ncccflary for 
preferving the fame quantity of flexure. 

■Obferva- The author (wc believe) whoconfulcred this import- 
t» n* on ant fabjeA with fcrupulous attention was the celebrated Euler, 
F.ulsr's the- who publilhed in the Berlin Memoirs for 1757 his Theory 
ory of the of the Strength of Columns. The general propofition 
■column) ^ cftabl,rtlcdb y this theory i*, that the drength of prilmatical co- 
lumns is in the dire& quadruplicate ratio of their diameters 
and the inverfe duplicate ratio of their lengths. He profc- 
cuted this fubjc6t in the Pctcrfbgirgh Commentaries for 
1778, confirming his former theory. We do not find that 
any other author has bedowed much attention on it, all 
feeming to acquiefce in the determinations of Euler, and to 
confidcr the lubjeft as of very great difficulty, requiring the 
application oF the mod refined mathematics. Mulchenbioek 
has compared the theory with experiment ; but the corr.pari- 
fon has been very unfatiafaOforv, the difference from the 
theory being fo enormous as to afford no argument for its 
jutlncfi. But the experiments do not contradict it, for they 
are fo anomalous as to afford no conclufion or general rule 
whatever. 

To fay the truth, the theory can be confidcrcd in no 
other light than as a fpeciinen of ingenious and very artful 
klgcbraic analyfis. Euler was unqucftiouably the Aid analyft 
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iu Europe for refourcc and addrefs. He knew this, md 
enjoyed his fuperiority, and without fcruplc admitted any ^ 
phyfica! affumptions which gave him an opportunity of dil- 
playing his fk*U. The incoufideiicy of his all tmptions with 
the known laws of mechanifm gave him no concern ; ami 
when his algebraic precedes led him to any conclufion which 
would make his readers dare, being contrary to all our ufual 
notions, he frankly owned the paradox, but went on in his 
analyfis, faying, " Sed. anifyfi magit JiHrnctum** Mr Robins 
has givgn forre very rifible inftances of this confidence in his 
analyfis, or rather of his confidence in the indolent fuhmif- 
fion of his readers. Nay, fo fond was he of this kind of 
amufement, that after having publifhed an untenable I henry 
of Eight and Colours, he publifhed ievcral Memoirs, ex- 
plaining the aberration of the heavenly bodies, and deducing 
fome very wonderful confequenccs, fully confirmed by expe- 
rience, from the Newtonian principles, which were oppoiite 
and totally inconfident with his own theory, merely hccaufe 
the Newtonian theory gave him ** tKcnfiiturn an llyiecs f\ro- 
mmend*.” Wc are thus feverc in our obfervations, bccaufe 
his theory of the drength of columns is one of the dreng- 
eft indanecs of this wanton kind of proceeding, and becaufc 
his followers in the Academy of St Peter iburgh, fueh as Mr 
Fufs, I.cxill, and others, adopt his conclufious, and merely 
echo his words. Since the death of Dan. Bernoulli no 
memher of that academy has controverted any thin r advan- 
ced by their Prtftjjyr foblimis geometry, to whom they had^ 
been indebted for their place* and for all their knowledge, 
having been (moll of them) his amaouenfes, employed by 
this wonderful man during his blindnels to make his com- 
putations and carry on his algebraic invedigations. W c are 
not a little furprifed to fee Mr Emerfon, a confiderable ma- 
thematician, and a man of very independent fpuit, baddy 
adopting the fame theory, of which wc doubt not but our 
readers will cafdy fee the faliity. 

Euler confldcni the column ACB as in a condition pre- 
cisely fimilar to that of an claftic rod bent into the curve 
by a cord AB conne&ing its extremities. — In ; his he is not 
midaken.— But he then draws CD ‘perpendicular to AB, 
and confiders the drain on the fection C as equal to the 
momentum or mechanical energy of the weight A adking 
in the diredion DB upon the lever D, moveable round 
the fulcrum r, and tending to tear afunder the particle* 
which cohere along the feAion r C This i* the tame 
principle (as Euler admits) employed by James Bernoulli in 
his inveftigation of the eladfc curve ACB. Euler confiders 
the drain on the feftion r* as the fame with what it would 
fudain if the fame power acted in the horizontal direction 
EF on a point E as far removed irum C ns the point 13 
is. We reafoned in the fame manner (as has been obferved) 
m the article Roofs, where the obliquity of action was 
inconfiderablc. But in the prefent ca fir, this fubditution 
leads to the greateft mitlakcs, and has rendered the whole 
of this theory' falfc and ufclcfs. It would be jull it the 
column were of materials which are incomprelfible. But 
it is evident, by what has been laid above, that by the 
comprcflion of the parts the real fulcrum of the lever flu’tts 
away from the point c, fo much the more as the comprcflion 
is greater. In the great comprcfllons of loaded columns, 
and the almod unncafur.iblc cotnpreflions of the truf* 
beams in the centres of bridges, and other cafes of chief im- 
portance, the fulcrum is flutter! far over towards *, fo that 
very few fibres refill the fracture by their cohefion ; and 
thefc few have a very feeble energy or momentum, on ac- 
count of the fliort arm of the leva by which they acl. This 
in a moll important conlxdcration in carpentry, yet makes 110 
dement of Euler’s theory. The confcqucrice of this is, that 
a very fmall degree of curvature is fui&cicnt to caule tne-civ 
13 2 luma 
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*™**«lm* «r flrutt to fnap io an inftant, a* i« well known to every 
*’ experienced carpenter. The experiment by Mufchenbroek, 
which Euler makes ufe of in order to obtain a mcafurc of 
itrcm;th in a jrarticubr inllance, from which he might de- 
duce all others by lies theorem, is an inconteftable proof of 
this. The force which broke the column is ru»t the 
twentieth part of what is nee cli'ary for breaking it by act- 
ing at E in the direction EF. Euler takes no notice of 
this itnmenfc difcrepancy, becaufe it mufl have caufcd hint 
to abandon the fpccularion with which lie was then aim) ling 
io $ himltlf. 

Tin the . The limits of this Work do not afford room to enter 
^ ^minutely upon the refutation of this theory; but we can 
^ ’ calily fhow its ulcld'sntfs, by it* total inconfiflcncy with 

common oblVrvation. It refults legitimately fiotn this 
theory, that it CD have no magnitude, the weight A 
can ha«eno momentum, and the column cannot be* broken — 
True, — it cannot be broken in this way, fnapped by a tianf- 
verfe fracture, if it do not bend ; but we know very well 
that it can be crufhcd or crippled, and we fee this frequent- 
ly happen. This circumllar.ee or event docs not enter into 
Euler's in w {ligation, and therefore the theory is imperfc& 
at lea ft and uiclels. Had this crippling been introduced 
in the form of a phyficial affumption, every topic of rea'.on- 
ing employed in the procefs mull have been laid afide, as ’ 
the intelligent reader will calily fee But the theory is not 
only impcrf<&, but lalfc. Hie ordinary reader will be con- 
vinced of this by another legitimate confequencc of it. Fig. 
20 . n° 2. is the fame with fig. Iu6 of Emer/tn't AJ*dunia t 
where this fubjrA is treated on Euler's principles, ani re- 
present" a crookci piece of matter rx fling on the ground at 
r, and loaded at A with a weight adding in the vertical 
direction AF. It refults from F.ulcr’s theory that the 
drains at B, I), E. kc. are as be, BC, DI, EK, &e. 
Therefore (lie {(rains at G and II arc nothing; and this is 
;.{firrttd by Emerion and Euler as a furious truth ; and the 
piece may be tbiuned ad infinitum in thefc two places, or 
even cut through, without any diminution of its flrength. 
The abfurdity of thUaflertion ftrikes at firft hearing. Euler 
hfferts the fame thing with relpctt to a point of contrary 
J0 , flexure. Farther difeuffion is (we apprehend) nccdlcfs. 

Tet ri-ler'* This theory mull, therefore be given up. Vet thefc dif- 
diflerta- fertauens of Euler in the lYtcrfburgh Commentaries deferve 
f' v' i[ C "c 8 both as very ingenious fpecimcns o* analytis, and 

null* hccaule they contain maxims of praAicc which are impor- 
tant. Although they uive an erroneous mcafurc of the com- 
parative ftrength of columns, they (how the immenfe im- 
portance of preventing all bendings, and point out with 
accuracy where the tendencies to bend are greateft, and how 
this may be prevented by very {mail forces, and what a pro- 
digious acctf&on of force this gives the column. There is 
a valuable paper in the fame volume by Fufs on the Strains on 
framed C irpentry , which may sjfo be read with advantage. 

It will now be afked, what fhall be fubftituted in place 
of this erroneous theory ? what is the true proportion of 
the ftrcnc th o* columns? We acknowledge our inability to 
A nrwthe-R*** * fat^'aclory ar.fwcr. Such can be obtained only by a 
nr> r*n or previous knowledge of the proportion between the exten- 
i e f hfliri . fiims and comprcffions produced by equal forces, by the 
fed in place knowledge of the abfolute compicfltons producible by a 
I given force, and by a knowledge of the degree of that de- 
rangement of parts which is termed ctipphng. lhele cir- 
cumlhnces a-r but imperfectly known to us, and there lies 
belore us a wide field of experimental inquiry. Fortunately 
the force rcquilite for crippling a beam is prodigious, and a 
rcry fmdl lateral fupport is fufficlent to prevent that bend- 
ing which puts the beam in imminent danger A judicious 
engineer will always employ traafrofc bridles, as they 
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•re called, to ft*y the middle of lung beams, which arc8n*nrtl> 
employed as pillars, llrvtts, or trufn beams, and are ex- Matcnsla.^ 
pohd, by their pofition, to enormous prefFu res in the di- * 
redtion of their lengths. Such flays may be obferved, dif- 
pofed with great judgment and economy, in the centres em- 
ployed by Mr Ferronel in the erection of lib great flune 
arches. He was obliged to correct this omifllon made by 
lii& ingenious prcdeceffor in the beautiful centres of the 
bridge ot Orleans, which we liavc no hefitution in affirming 
to he the iincli piece of carpentry’ in the world. 

It only remains on (his head to compare tl*cfe theoretical 
deductions with experiment. 

Experiments on the tranfvcrfe ftrength of bodies arc cafily 
nude, and accordingly arc very numerous, eijn-vinlly thole 
nude on timber, wliich is the cafe mod common and moll 
inter eilin: r . But in this great number of experiments there 
arc very few from v which we can draw much practical infor- 
mation. The experiments liavc in general Ijccd made on 
fuch (mail leant lings, that the unavoidable natural inequalities 
bear too great a proportion to the Hrength of the whole 
piece. Accordingly, when we compare the experiments of 
different authors, we find them differ euormou fly, and even 
the experiments by the fame author are very anomalous. 

The completed furies that we have yet ieen is that detailed Tahie^of 
by Bclidor in his Scieme du Jngenieurt. They arc contain-cx|«m- 
td in the following table. The pieces were found, even- merit* 
grained oak. The column b contains the breadths of tbe^ 3 ® by 
pieces in inches ; the column (/contains their depths; the a *' , 
column / contains their lengths ; column p contains the 
weights (in pounds) which broke them when hung on 
tlicir middles ; and m is the column of averages or medi- 
ums. 
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8'*»nrt>i af By comparing Experiments ift and 3d, the ftrength ap- 
^Mstenth. p^ ara proportional to the breadth. 

7 io Experiments 3d and 4th fhew the ftrcoglh proportional 
Co- o.iiri«, to the fqoarc of the depth. 

deduced Experiments ift and 5th fhew the ftrength nearly in the 
hoar them, proportion of the lengths, but with a fcnfiblc de- 

ficiency in the longer pieces. 

Experiments $lh and 7th fhew the ftrengthi proportional 
to the breadths and the fquaic of the depth. 

Experiments ill 2nd 7th Ihew the fame thing, compound- 
ed with the invtrfc proportion of the length : the deficiency 
relative to the length is not fo remarkable here. 

Experiments ift and 2d and experiments 5th and 6th 
Ihew the inertafe of ftrength, by fattening the ends, to be in 
the propoi turn of a to 3. The theory gives the propor- 
tion of 2 to 4. Bui a difference in the manner of fixing 
may produce this deviation from the theory, which only 
fuppofed them to be held down at places beyond the props, 
as when a joift rs held in the walls, and alfo lefts on two 
pillars between the wall*. { See what is faid on this iubjeft in 
the article Rnor, $ 19.); where note, that there is a miftakc, 
when it is faid that a beam fupported at both ends and 
loaded in the middle will carry twice as much as if one end 
vrerc fixed in the wall and the weight fufpended at the other 
end. The rcafoning employed there Ihows that it will carry 
- four times as much. 

The chief (ounce of irregularity in fuch experiments is 
the fibrous, or rather plated texture of timber. It confilts 
of annual additions, whofe cohelion with each other is vaftly 
weaker than that of their own fibre*. Let fig. 21. iepre- 
fent the fe&ton of a tree, and A BCD, abed tne fc&ion of 
two battens that are to be cut out of it for experiment, 
and let AD ani ad be the depths, and DC, de the 
breadths. The batten ABCD will be the ftrongett, for the 
fame reafon that an affcmblage of planks fet edgewife will 
form a ftronger joift than planks laid above each other like 
the plates of a cooch-fpring. Mr Buffon found by many 
trial* that the ftrength of ABCD wa* to that of abed 
(in oak) nearly as M to 7. The authors of the different 
experiments were not careful that their battens had their 
plates all difpofed fimflarly with »efpe& to the ftrain*. But 
even with this precaution they would not have afforded fure 
grounds of computation for large works 5 for great beams 
occupy much, if not the whole, of the fctlion of the tree t 
and from this it has happened that their ftrength is lefs 
than in proportion to that of a fmall lath or batten. In 
fhort, we can truft no experiment* but fuch as have been 
made on large beams. Thefc muft be very rare, for they 
arc moft expenfive and laborious, and exceed the abilities of 
mod of thofc who are difpofed to ftudy this matter. 

But we ate not wholly without fuch authority. Mr Buf* 
fon and Mr Du Hamel, two of the firft phitofophen and me- 
chanicians of the age, were dirtfled by government to make 
experiments on this fuhjcft, and were fupplied with ample 
funds and apparatus. The relation of their experiments is 
to be found in the Memoirs of the French Academy for 
1740, 1741, *742, 1768 ; as alfo in Du Hamel’s valuable 
performances fur i‘E \ f.loitaticn det drbres t et fur la Ccnftr- 
v alien et !e Tronfpurt de Buis. We camcftly recommend 
thefc differtations to the perufal of our readers, as containing 
much ufcful information relative to the ftrength of timber. 
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and the btft method* of employing it. We /hall here give Strength 
an abftradt of Mr Buffon’ * experiments. Maoriafo 

He relates a great number which he had profccuted during , , , 
two years on fmall battens. He found that the odds of a Mr Buf- 
fing]* layer, or part of a layer, more or lefs, or even a dif- fon ‘* r *P*- 
ferent difpofition of them, had fuch influence that he waaj^jj* 00 
obliged to abandon this method, and to have recourfc to thc( ouo< i 
large ft beams that he was able to break. The following 
tabic exhibits one foies of experiments on bars of found oak, 
clear of knots, and four inches fquare. This is a fpcciracn 
of all the reft. 

Column ift is the length of the bar in feet clear between 
the fup ports. 

Column 2d is the weight of the bar (the 2d day after it 
was felled) in pounds. Two bars weie tried of each length. 

Each of the firft three pain confided of two cuts of the 
lame tree. The one next the root was always found the 
heavieft, ftiffeft, and ttrongeft. Indeed Mr Buffon fays 
that this was invariably true, that the heavieft was always 
the ftrongeft ; and he recommends it as a certain (or fure) 
rule for the choice of timber. He fiuds that this is always 
the cafe when tlic timber has grdwn vigorotifly, forming 
very thick annual layers. But he alio ubierveti that thia 
is only during the advances of the tree to maturity ; for the 
ftrength of the different circles approaches giadually to 
equality during the tree’s healthy growth, and then it de- 
cays in thefe parts in a contrary order. Our tool maker* 
affert the lame thing with refpeft to beech : yet a contrary 
opinion is very prevalent ; and wood with a fine, that is, a 
fmall grain, is frequently preferred. Perhaps no perfoa 
has ever made the trial with fuch miijutcnels as Mr Buf- * 
fon, and wc think that much deference is due to his opinion. 

Column 3d is the number of pounds ucccflary for breaking 
the tree in the courfc of a few minutes. 

Column 4th is the inches which it bent down before 
breaking. 

Column 5th it the time at which it broke. 
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The experiments on other fixes were made in the fame 
way. A pair at leaft of each length and fiac was taken* 
The mean refulta are contained in the following tabic. The 
beam* were all lquarc, and their fixes in inches are placed at 
the head of the columns, and }bcir length* in feet are in tbo 
firft column. 
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Mr Buffon had found by numerous trials that oak-timber 
loft much of its ftrenpth in the courfc of drying or feafonitig; 
and therefore, in order to fecure uniformity, his trees were 
all felled in the fame fcafon of the year, were fquared the day 
after, and tried the third day. Trying them in this green 
Jhte gave him an opportunity of oblcmng a very curious 
and unaccountable phenomenon. When the weights were 
laid htifkly on, nearly fuflicient to break the log, a very 
icnfiblc fmokc was obfcVvcd to ifluc from the two ends with 
a (harp hiding noife. This continued all the while the tree 
was bending and cracking. This (hows that the log is ef- 
fected or {trained through its whole length ; indeed this 
mud be inferred from its bending through its wliole length. 
It alfo (hows us the great efic&s of the c o mpreflion. It »s 
a pity Mr Button did not take notice whctlicr this fmokc 
• i ;Tucd from the upper or compreffed half of the feCtion only, 
ti» or w ^ ,cl ^ ier lt cain<r from the whole. 

Obfciva- We mull now make fome obfervations on thefe experi- 
tionioa Mrments, in order to compare them with the theory which we 
iii (Ton's .have endeavoured to cliabliih. 

menuT Mr. Buffon confsdets the experiments with the 5-inch 
bars as the flandard of companion, having both extended 
thefe to greater lengths, and laving tried more pieces of 
each length. 

Our theory determines the relative (Irength of bars of the 
fame fe&ion to be invcrfcly as their lengths. But (if we 
except the five experiments in the fir(t column) we find a 
very great deviation from this rule. Thus the 5-inch bar 
of 28 feet long (hould have half the flrength of that of 14 
feet, or 2650; whereas it is but 1775. The bar of 14 feet 
fhould have half the llrcngth of that of 7 feet, or 5762 ; 
whereas it is but 5300. In like manner, the fourth of 
] 1525 is 2881 ; but the real ftTength of the 28-feet bar is 
1775. We have added a column A, which exhibits the 
llrcngth which each of the 5-inch bars outfit to have by the 
theory'. This deviation is mod dillinftly feen in fig. 22. 
where BK is the fcalc of lengths, B being at the point 7 
of the fcalc and K at 28. The ordinate CB is r= 1 1525, 
and the other ordinates DE, GK, &c. are refpc&ivcly = 
7 CB 

" Length * The lines DF, GH, & c. arc made =4350, 
1775, &c * exprefling the ftrengths given by experiment. 
The to-feet bar and the ?4-fcet bar are remarkably anoma- 
lous- But ail are deficient, and the defc& has an evident 
pmgreflion from the firft to the laft. The fame thing may 
be fhown of the other columns, and even of the firft, though 
it is very (mail in that column. It may alfo be obferved in 
flic experiments of Bclidor, and hi all that we have feen. 
We cannot doubt therefore of it?* being a law of nature, de- 
pending on the true principles of cohefion and the laws of 
mechanics. 

Bui it is very puzzling, and we cannot pretend to give a 
fatiafatitory explanation oi the difficulty. The only cffedl 


o ] S T R 

which we can connive the length of a beam to have. t« to^’wnrM 
increale the Brain at the feftion of fracture by enviloying Mitg ul% . 
the intervening beam as a levtr. Bit we do not diftiuctly ^ * 
fee what change this can produce in the mode of action 
of the fibres in this feCtion, fo as either to change their 
cohefion or the place ot its centre of elFort: yet fome- 
thing of this kind mull happen. 

We fee indeed fome circumftances which mull contribute 
to make a fmaller weight fufficicnt, in Mr Button's experi- 
ments, to break a long beam titan in the exact inverfe pro- 
portion of its length. 

In the full place, the weight of the beam itfelf augments 
the ftraiu as much as if half of it wctc added in iorm ot 
a weight. Mr Buflon has given the weights of every beam 
on which he made experiments, which is very nearly 74 
pounds per cubic foot- But they are much too fmall to 
account for the deviation from the theory, i he half weights 
of the 5-inch beams of 7, 14, and 28 feet length are only 
45, 92, and 182 pounds; which makes the real llrains in 
the experiments U560, 5390, and 1956; which arc far 
from having the proportion* of 4, 2, and 1 . 

Buffon lays that healthy trees arc univcrfally (Irongcft. at 
the root end ; therefore, when we ufc a longer beam, its 
middle point, where it is broken in the experiment, is in 
a weaker part of the tree. But the trials of the 4-inch 
beams ihow that the difference from this caufe is almotl 
infculible. 

The length mud have fume mechanical influence which 
the theory we have adopted has not yet explained. It may 
not however be inadequate to the talk. Tlic very .ingeni- 
ous iuveftigation of the elallic curve by Jamis Bernoulli and 
other celebrated mathematicians is perhaps as refined ail ap- 
plication of mathematical analyfis as we know. Yu in this 
invefligation it was nccdTaiy, in order to avoid almoll infuper- 
able difficulties, to take the fimplctk poffihle cafe, viz where 
the thickncfs is exceedingly fniEjl in companion with the 
length. If the thickncfs be con fide ruble , the quantities nc- 
gle&cd in the calculus are too great to permit the conclu- 
lion to be accurate, or very nearly fo. Without being able 
to define the form into which ar. elallic body of coniidtiable 
thickncfs will be bent, we can fay with confidence, that in 
an extreme cafe, where the compreflion in the concave fide 
is very great, the curvature differs confiderably from the 
Bernoullian curve. But aa our invdligation is incomplete ^ 
and very long, we do not offer it to the reader. > The 
lowing more familiar confidcrations will, we apprehend, ren*h a . r se 
dcr it highly probable that the relative flrength of bcam»Vd»n« . 
decreafcs taller than in the inverfe ratio of their length. 
curious obfervation by Mr Eaffon of the vapour which ifFicd^^,^,;}. 
with a hilling noife from the ends of a beam of green oak, rr t *un in 
while it was breaking by the load on its middle, (hows that -.he 
the whole length of the piece was affected : indeed it 
be, lincc it is bent throughout. We have Ihown above, ^ 
that a certain definite curvature of a beam of a given form 
is always accompanied by rupture. Now fuppofe the beam 
A of tc feet long, and the beam B of 20 feet long, bent to 
the lame degree, at the place of their fixure in the wail ; 
the weight which hangs on A is nearly double of that 
which muff hang on B. The form of any portion, fuppofe 
5 feet, of thefe two beams, immediately adjoining to the wall, 
is confiderably different. At the diftance of 5 feet the cur- 
vature of A is x of »ts curvature at the wall. The curva- 
ture of B in the correfpouding point is £ths of the fame cur- 
vature at the wall. Through the whole of the intermediate 
5 feet, therefore, the curvature of B is greater than that of 
A. This mud make it weaker throughout. It mull occa- 
lion the fibres to Hide more on each other (that it may ac- 
quire tbit greater curvature), and thus ailed their lateral 

union i 
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Strength ef onion ; srd thm f org thofc which arc flronger trill tot aflift 
M-itco.U. t j, c j r vrcukcr neighbours. To this we mill add, that in the 
* Ihorter beam* the force with which the fibres arc prefTed la- 
terally on each other is double, 'i his mull impede the mu- 
tual Hiding of the fibres which we mentioned a little ago; nay, 
this latent! comprefiion may change the law of longitudinal 
cohefion (as will readily appear to the reader who is ac- 
quainted with Bofcovich’s ilodrinca), and increafe the 
nrcnjjth of the very furfacc of fracture, in the fame way 
(however inexplicable) as it does iu metals when they 
are hammered or drawn into wire. 

The reader muff judge how fartbefe remarks are worthy 
of his attention. The engineer will carefully keep in mind 
the important faff, that a beam of quadruple length, in Head 
of having jth of the llrength, has only about £th 5 and 
the philofopher Humid endeavour to difeover the caufe of 
this diminution, that he may give the artiil a more accurate 
rule of computation. 

We'cinnnr Our ignorance of the law by which the cohefion of the 
Jr (cover thepariiclrs changes by a change of ditlancc, hinders us from 
preofe re- di (covering the ptccife relation between the curvature and 
'we n the momentum of cohefion; and all we can do is to multiply 
VrfVMure experiments, upon which we may cHabliHi foroe empirical 
md the rules for calculating the ifrength of folid*. Thofc from 
num emutn which we mull reafon at prefent are too few and loo ano- 
Di coin fu n ma J oUS t 0 be the foundation of fuch an empirical formula. 

We may, however, obferve, that Mr Buffon’t experiments 
give us confiderable afTiHancc in this particular : For if 

to each of the numbers of the column for the 5-inch beams, 
corrected by adding half the weight of the beam, we add 
the conilant number 1245, we fhall have a fet of numbers 
which arc very nearly reciprocals of the lengths. Let 1 245 
be called e, and let the weight which is known by expert- 
ment to be neceflary for breaking the 5-inch beam of the 


b + rXd 

T 


— c=p. 


length a be -called P. We Iball have 

Thus the weight neceflary for breaking the 7-foot bar is 
11560. This added to 1245, and the fum multiplied by 


7, gives P + fXas 8963 5. Let / be f 8 ; then 


* 963 $ 

18 


i»S 

lelarx-n 


— 1245 = 3725, = p , which differs not more than * 5 th 
from what expeiimcnt gives us. This rule holds equally 
well in all the other lengths except the 10 and 24 foot 
beams, which are very anomalous. Such a formula is abun- 
dantly exalt for practice, and will anfwcr through a much 
greater variety of length, though it cannot be admitted as 
a true one ; becaufe, in a certain very great length, the 
llrength will be nothing. For other fixes the conftant 
number mull change in the proportion of d *, 01 perhaps 
of p. • 

'L he next comparifon which we have to make with the 
.civktrn theory is the relation between the llrength and the fquarc 
rtl rt'c^'^ 0 ^ depth of the ledtion. This is made by comparing 
quire of w,t * 1 c «*h other the numbers in any horizontal line of the 
he depth table. In making this companion we find the numbers of 
1 rhe fee- the five-inch bars uniformly greater than the rcll. Me 
lwC * imagine that there is lomcthing peculiar to theie bars: 

They are in general heavier than in the proportion of their 
lection, but not fo much fo as to account for all their fuperi- 
ority. We imagine tluit this fet of experiments, intended 
as a Handard for the reft, has been made at one time', and 
that the fcafon has had a confiderable influence. The fact 
however ii, that if this column be kept out, or uniformly 
dimimibed about T jth in tbeir llrength, the different fixes 
will deviate very little from the ratio of the fquarc of the 
depth, as determined by theory. There is however a fioall 
deficiency iu the bigger beams. 
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We have been thus anxious in the examination of theie Strength «■£ 
experiments, bccaufc they arc the only ones which have 
been related in fufficicnt detail, and made on a proper fcale 
for giving us data from which we can deduce confidential 
maxims for practice. They are fo troublcfomc and expen- 
five that we have little hopes of feeing thtir number greatly 
ihcreafed ; yet furely our navy board would do an unfpeak- 
able lervice to the pubbe by appropriating a fund for fuch 
experiments under the management of fome man of fcience. Jtg 

There remains another comparison which is of chief im- prnprrtion 
portancc, namely, the proportion between the absolute between 
cohesion and the relative strength. It may be gucficd, th ^*^ ?Bt « 
from the very nature of the thing, that this mull be v «»7 /JTe re- 
uncertain. Experiments on the abfolutc llrength mull bc] at i, c 
confined to very fmall pieces, by reafon of the very great llrength. 
forces which arc required for tearing them afunder. The 
values therefore deduced from them mull be fubjeCt to great 
inequalities. Unfortunately we have got no detail of any 
experiments; all that we have to depend on is two paflages 
of Mufehenbroek’t F.Jfa it de Pojfque s in one of which he fay s 
that a piece of found oak T y a th« of an inch fquarc is torn 
afunder by II 50 pounds; and in the other, that an oak 
plank 12 inches broad and 1 thick w 31 juil fufpend 1 89 163 
pounds. Thefe give for the cohefion of an inch fquarc 
15,75c and >5,763 pounds. Bougucr, in his Trail e du 
Navidty fays that it is very well known that a rod of found 
oak 3th of an inch fquare will be torn afunder by toco 
pounds. This gives 16000 for the cohefion of a fquarc 
inch. We ihall take this as a round number, eafily ufed in 
our compilations. Let us compare this with Mr Buffou’s 
trials of beams four inches fquarc. 

The abfolutc cohefion of this fe&ion is 1 6,000 X 16 ~ 

256,000. Did every fibre exert its whole force in the iu* 
flant of fradure, the momentum of cohefion would be the 
fame as if it had all a&cd at the centre of gravity of the 
feCtion at 2 inches from the axis of fratiure, and is there- 
fore 512000. The 4*inch beam, 7 feet long, was broken 
by 53 1 2 pounds hung on its middle. The half of this, or 
2656 pounds, would have broken it, if futpended at its ex- 
tremity, projecting a-J feel or 42 inches from a wall. The 
momentum of this llrain is therefore 2656 X 42, = ! 1 1552. 

Now this is in equilibrio with the aCtual momentum of cohe- 
fion, which is therefore 1 1 1552, inflead of 5HCOO. The 
llrength is therefore diminilhed in the proportion or 5 1 loco 
t0 * * « 55 3 » or very nearly of 4,59 to 1. 

As we are quite uncertain as to the place of the centre 
of effort, it is ncedlcfs to confidcr the full cohefion as a&iog 
at the centre of gravity, and producing the momentum 
51 2,000 ; and we may convert the whole into a fimplc mul- 
tiplvcr m of the length, and fay, at m timet the length it to 
the depths fo it the alfdute cohtjio* of the ftilien to the re- 
lative Jirength. Therefore let the abfolutc cohefion of a 
fquarc inch be called f else breadth h t the depth d, and the 
length / (all in inches), the relative llrength, or the exter* 

mil force /», which balances it, is or in round num* 

fb(h 

ben# ~^~f\ for m = l X 4,59. 

This great diminution of llrength cannot be wholly ac- 
counted tor by the inequality of the cohrlive forces excited - 
in the inftant of fracture ; for in this cafe we know that the 
centre of effort is at -{d of the height in a rcflanqul.tr fee* 
turn (becaufe the forces redly exeticd arc as the exteufions 

of the fibres). The relative llrength would be ■ £-*'-— > and 

p would have been 8127 inflead of 2656. 

We mull aferibe this diminution (which is three times 
greater than that produced by the inequality of the cohe- 

llvC. 
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Srr««n?th of fite force* ) ta the compreflion of the under part of the We have no experiments to determine 'that it may nti beS'rer*iS ■ 
plater tali, . an( | wc nu {( endeavour to explain in what manner cut through without lofs of its ftrcn:(th. M*u >nk‘ 

’ this comjmfljon produce* an effect which feetns fo little ex- Thii muit not be confidered as a lubjedt of mere l'pccula- V "" * "* 
plicablt* by fuch means. live curiofity : It is intimately connected with all the prac- 

As we have repeatedly obferved, it is a matter of nearly tical ufes which we can make of this knowledge ; for it is 
tinivtTfal experience that the forces aBually exerted by the tlmoft the only way that we can learn the comprcflibility of 
particle* o» bodies, when ft retched or compreffed, a* c very tisiber. Experiments on the diredt cohefion ate indeed 


nearly in the proportion of the tliftanccs to which the par- 
ticles arc drawn from their natural portions. Now, altho' 


difficult, and exceedingly expenfivc if we attempt them in 
large pieces- But experiments on comprdfion are almoft 


wc are certain that, in enormous comprdfiona, the forces in- impracticable. The moft inftru&ivc experiments would be, 
creafe falter than in this proportion, this makes no fentiblc firft to efiaiiltfla, by a great number of trials, the tranlvcrfe 
change in the prefent queition, becaufe the body is brokca force of a modem batten ; and then to make a great num- 
1»efore the comprefTions have gone fo far ; nay, we imagine her of trials of the diminution of its ftrength, by cutting it 
that the comprciTed parts arc crippled in mod cafes even through on the concave fide. This would very nearly give 
before the extended parts are torn afundcr. Mufchenbroek us the proportion of the cohefion which really operates in 


afferts this with rreat confidence with refpcCt to oak, on 
the authority of his own experiments. He fays, that al- 


refilling fractures. Thus if it be found that one- half of the 
beam may be cut on the under fide without diminution of 


though oak will fufpend half as much again as fir, it will its ftrenglh (taking care to drive in a (lice of harder wood), 
cot fupport, as a pillar, two-thirds of tlic load which fir wc may conclude that the point A it at the middle, or 


will fupport in that form. 

Wc imagine therefore that the mcchanifm in the prtfent 
cafe is nearly as follows : 

Let the beam DCK A (fig. 23.) be loaded at its extne- 


fomewhat above it. 

Much lies before the curious mechanician, and wc are aa 
yet very far from a Scientific knowledge of the llrcngth of 
timber. 

In the mean time, we may derive from thefc experiments . ’J? 

_r n_.tr. — L- 1 _.i . ft • A nfrfU 


mity with the weight P, acting in the direction KP perpen- In the mean time, we may derive from thefc experiments A 
dicular to DC. Let D ^ be the fettion of fracture. Let of Buffon a very ufcful practical rule, without relying 

11 A 1 II r rt A *11 1 _ .t. te 1 r.i Lf.l... ur r v . , 


1 )A he about -Jd °f D A. A will be the parttcle or any value of the abfolute cohefion of oak. We fee that the rule m«f 

fibre which is neither extended nor comprcfTcd. Make ftrcngih is nearly as the breadth, as the fquare of the depth, dctiute,! 

A J : D d = DA : A a. The triangles DA </, a A will ami as the itivcrle of the length. It is moft convenient lo^ulT.i/i 

rcorefent the accumulated attracting and repelling forces, meafurc the breadth and depth of the beam in inches, and ei ^, cr ;*' 

Make A I and A i } 1 )A and 4 A A. The point I will its length in feet. Since, then, a beam four inches fquare mcuu. 

be that to which the full cohefion D d or /"of the particles and feven feet between \he fupports ia broken by 5312 

in AD mult be applied, fo as to produce the fame momcn- pounds, wc mud conclude that a battin one inch fquare 

turn which the variable force* at I, D, &c. really produce and one foot betweeu the fupports will be broken by 581 

at their feveral points of application. In like manner, i is pounds. Then the llrcngth of any other beam of oak, or 

the centre of fimilar effort of the repulfive forces excited by the weight which will juit break it when hung on its middle, 

the comprefiion between A and a , and it is the real fulcrum ^ J » 

of a bended lever 1 i K, by which the whole effect is produ- »s 581 , . 

ced. The effect is the fame as if the full cohefion of the , 

ftrctched fibres in AD were accumulated in I, and the full . ' iave taat l ' ,cre •* * veT 7 confiderable devia- 

repulfion of aU the compreffed fibres in A a were accumu- t,oa irom thc ,0TCrfc proportion of the lengths, and wc muft 
lated in L The forces which arc balanced in the operation “ de4to “ r to accommodate our rule to this deviation. We 
arc the weight P, ailing by thc arm k i, and thc full cohc- * our> d, that by adding 124$ to each of the ordinates or 
fion of AD acting by the arm I*. Thc forces exerted by "fibers in thc column of the five-inch bars, we had a fet 
the compreffed fibre, between A and a only ferve to give of number* »ery nearly reciprocal of thc lengths ; and if we 
fupport to the lever, that it may exert its ftrain. "»■** » Mttmn to the other columns in the propor- 

Wc imagine that this does not differ much from the real Uon of tbc cube * of / hc fl * c ?» * c hlv « * hc 
procedure of nature. The pofition of the point A may be Thc error (except in thc cafe of experiments which 

different from what we have deduced from Mr Buffon’s ex- * rc vcr T irregular), docs not exceed lr lh of the whole. 


periments, compared with Mufchenbroek** value of thc ab- 
solute cohefion of a fquare inch. If this bit Ihould be only 


Therefore, for a radical number, add to the 53 1 2 the num- 
ber 640, which is to 1245 very nearly as 4’ to 5’. This 


1 J3CO, DA mu ft be K ratcr than wc have here made it, in H 1 *” S9S*- . IT* r * 4 th •>» > h " ■» 93- »hic>‘ correfponda to 
thc proportion of uano to 16000. For I i muft fliH a bar ol one inch fquare and fcvcu feet long. Therefore 
ire made = | A a, fuppofmg thc force, to be propor- 93 X 7 i vn " be thc reciprocal 1 correlpondmg to a bar o( .one 
tional to thc extenlions grid comprefTions. There can be f° ut » ihi* ** 651. lake from this thc prefent empirical 
no doubt that a part only of thc cohefion of D A operates t .1 . . 

in refilling the fradur/in aH fob fiances which have any •* » or IO » “ d d ‘ cre rcmamB 6 4 » far 

comprcfBbility ; and it is confirmed by the experiments of the ftrength of the bar. This gives us for a general rule 


Mr Du Hamel on willow, arid thc inferences are by no 
means confined to that fpccics of timber Wc fay therefore, p rr 65 
that when the beam is bioken, the cohefion of AD alone 
is exerted, and that each fibre exerts a force proportional to hxam 


— 1 o b d*. 


Example. Required the weight neceffary to break an 


its extenliun ; and the accumulated momentum is the fame oa ^ beam eight inches fquare and 20 feet between thc 

as if thc full cohefion of Al) were acting by thc lever 1 / „ wOwo*'™** 

= 4 dofD*. props/»=65tX ^——10X8X8*. T!iis«iii545, 

It may be faid, that if only -Jd of tbc cohefion of oak be whereas thc experiment gives 1 1487. The error is very 
exerted, it may be cut -Jds through without weakening it. fmall indeed. The rule is moll deficient in coinparifon with 
Tint this cannot be, bccaufe thc cohefion of the whole is cm- the five-inch bars, which wc have already faid appear ftrong- 
ploycd in preventing the lateral Hide fo oiten mentioned* er than the reft. 
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Strength oT The following proccfa is ctfdy rrmembeted by fuck as 
>U. arf 0O ( jl^cbraiils. 

^ Multiply the breadth in inches twice by the depth, and 
call this product /. Multiply /by 651, and divide by the 
length in feet* l" rum tlic quotient take to times/. The 
remainder is the number of pounds which will break the 

beam. 

We are not fuffiirientlv fcnfiblc of our principles to be 
rorifident that the correction 10 /fhould be in the propor- 
tion of the lection, although we think it moll probable. It 
is quite empirical, founded on Bulkin' s experiments. There- 
fore the lulc way of tiling this rule is to fuppofe the beam 
iqo.arr, by mcreafiuif or duninilliu'g its breadth till equal to 
the depth. Then Hr.d the llrcngth by this rule, and dimi- 
nilh or ir.creafe it for the change which has been made in 
its breadth. Thus, there can be no doubt that the ftrength 
of tbe beam given as an example is double of that of a beam 
of the lame depth and half the breadth. 

The reader cannot but obferve that all this calcula- 
tion relates to the very grcutell weight which a beam will 
bear for a very few minutes, Mr BulFon uniformly found 
that two-thirds of this weight fcnhbly impaired its llrcngth, 
and frequently broke it at the end of two or three months. 
One-hall of this weight brought the beam to a certain bend, 
which did not incrcaic after the tiril minute or two, and may 
be home by the beam for aay length of time. But the beam 
contracted a bend, or which it did not recover any coufider- 
oble portion. One-third feemed to huve no permanent cf- 
fccl on the beam ; but it recovered its redlilineal lhape com- 
pletely, even after having been loaded feveral months, pro- 
vided that the timber was fealotied when tiril loaded ; that 
is to fay. one-third of the weight which would quickly break 
a feafom-d beam, or one-fourth of what would bleak one 
30ft ‘elkd, may lie on it for ever without giving the beam 
a leti. 

We have no detail of experiments on the ftrength of 
other kinds of timber: only Mr Bulfon favs, that fir has 
•bout i^jths of the llrcngth of oak; Mr Parent makes it 
■Jiths; Emcrlon, ^ds, &c. 

We have bern thus minute in our examination of the me- 
chau'fm of this lianfverfe thain, becaulc it is the rreatdl to 
which the parts o* our machines are expofrd. We wilh to 
imprefs on the minds of artills the necrlfity of avoiding this 

much as poftihle. They arc improving in this refpect, as 
may be ken by comparing the comes on which done arches 
of great fpan are row tnmed with thofc of former times. 
They were formerly a load of mere joilts rclling on a multitude 
t»f polls, which obftrufled the navigation, and were frequent- 
ly luting their lhape by fome of the polls finking into the 
ground- Now they are more generally trufies, where the 
beams abutt on each other, and are relieved from tranfvufc 
it rains. But many pcrtormanccs of eminent artilts are Hill 
\eiy iojudirioully txpofed to crofs Arabia. We may in- 
Itancc one which is conlidercd as a fine work, via. tl»c 
bridge at Walton on Thames. Here every beam of the 
great arch is a juUt,and it hangs togetlicr by framing The 
knelt piece of carpentry that we have feen is the centre em- 
ployed iu turning the arches of the brid'*e at Orleans, de- 
. kfibed by Perronet. In the whole there is not one crofs 

Aiuin 1 he beam, too, of Homblowcria fteam-enginc, dc- 
fetibed in that article, is very fcientifically constructed. 
Strai- j-ro- iV. 'I’hc lsft Ipccits-of drain which we are to examine is 
that produced by twilling. T his takes place u all axles 

tw.it mg. which conned the working part» of machines. 

Aithouiih we cannot pretend to have a very dsfliacl con- 
ception of that modification of tl»e cohefion o! a body by 
which it refills <l«;s kind of drain, we can have no doubt 
that, when all the particle, act alike, the rchltaaccmutl be 
V ul< XVIII. L*rt I. 


proportional to the numl»cr. Therefore if we fuppofe tke s,r *i* ?!l ** 
two parts A BCD, A 13 FE (fig. 24.), of the body EFCD lNu c r>t fc , 
to be of infupcrablc ftuigth, but cohering more weakly in , 
the commim furface AB, and that one part ABCD is puih- Hie icfift- 
cd laterally in the direction A B, there can be no doubt that* cr 
it will yield only thc.c, aud that the fefiftance will be pw.^P r , p "‘'* 
po.i,on»l to tilt furface. _ _ ' .'I.Vn .'rtrr 

In like manner, we can coneeive a thin cylindrical tube, f p*. titles- 
of which K.AH (fig. 2y.) is the feCrion, as cohering more 
weakly in that fedtun than anywhere clfc. Sitopofe it to be 
grafped in both hand.;, and the two pr>ns twill 'd round the 
axis in oppufite directions, as we would twill the two joiuis 
of a flute, it is plain that it will full fail in this icAioff, 
which is the circumfeieuce of a circle, and the particles ot 
the two parts which are contiguous to this circumference 
will be drawn from each other laterally. The total itTi It- 
alic c will be as the number of equally refilling particles, 
that is, as the circumference (for the tube being fuppofid 
very thin, there can be no fenfible difference between the 
dilatation of the external and internal particle*). We exit 
now fuppofe another tube within this, and a third within 
the fecund, and fo on till we reach the centre. If the par- 
ticles of each ring exerted the fame force (by fuffering the 
fame dilatation in the dirc&ion of the circumference), the 
rcfdlancc of each ring of the lection would be as its circum- 
ference and its breadth (fuppufed indefinitely fmall), and 
the whole refinance would be as the furface ; and this would 
reprclcnt the rrfifiance of a folid cylinder. But when a cy- 
linder is tv.'illed in this manner by an external force appli- 
ed to its circumference, the cxternnl parts will fuller a 
greater circular extension than the internal ; and it appears 
that this extenfion (like the extcnfion of a beam Arained 
traofvcifcly) will be proportiun.il to the di dance of the par- 
ticles from the axis. We cannot fay that this is demon- 
lb able, but we can affign no proportion that is more pro- 
bable. This belmv the cafe, the forces fimullaieoufly ex- 
erted by each particle will be as its dillance from the axis. 

Therefore the whole force exerted by each ring will be as 
the fquare o! it* radius, and the accumulated force a&udly 
exerted will be as the cube of the ratlins ; that is, the accu- 
mulated force exerted by the whole cylinder, whofc radius is 
CA, is to the accumulated force exerted at tfa Jamc time by 
the part whole radius is CE, as CA 1 to CE>. 

The whole cohefion now excited is juft t*vo thirds of 
what it would be if all the particles were exerting the lame 
attraftive forces which are juil now exerted by the particles 
in the extern?! circumference. This is plain to any perfon 
in the leaft familiar w ith the fluxionary calculus. But lucli 2,9 
arc not may caf’rJy fee it in tin’s way. 

Let the rectangle AC r a be fet upright on the furface 
of the circle along the line CA, and revolve round the 
axis C 1. It will generate a cylinder whofe height i»Cc 
or A a, and having the circle KAH for its hafe. If flik 
diagonal C a be fuppofid alfo to revolve, it is phtn that the 
triangle eC a will generate a cone of the lame height, and 
having for its bale the circle delcribed by the revolution of 
ro, arid the point C for its apex. The cylindrical furface 
generated by A a will exprda the whole cohefion excited 
by the circumference AHK, and the cylindrical luifacc ge- 
nerated by Er will reprefen? the c.hclion exerted by the 
circumference ELM, and the folid generated by the triangle 
CA <1 will reprefent the cohefion exerted by the whole 
circle AHK, and the cylinder generated by the rectangle 
AC c a will reprefent the cohefion exerted by the fame fur- 
face if each particle had fullered the extenfion A a. 

Now it is plain, in the firft place, that the folid genera- 
ted by the triaHgle e EC is to that generated by a AC as 
EC 1 to AC Iu the next [dace, the folid generated by 
£ a AC 
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AC is two-thirds of the cylinder, bccaufe the cone gene- 
y'" ' rated by c C a is one-third of it. 

Wc may row fuppofe the cylinder twilled till the parti- 
cles in the external circumference lofc their cohefion. 'Fherc 
can be no doubt that it will now he wrenched afunder, all 
|JO the inner circle* yielding in fucctflion. Thus we obtain 
Wnh whuoue ufeful information, viz. that a body of homogeneous 
ft fee a ho- texture refills a JtmfU iwi/i with two-thirds of the force with 
»ly of a h^- v^'luch it refills an attempt to force one part lateral!) from the 
ut^Trei* or one-third part of the force which will cut it 
fill* a fim- afunder by a fquare edged tool. For to drive a fquare- 
rhtwut. edged tool through a piece of lead, for inftance, is the 
fame as forcing a piece of the lead as thick as the tool 
laterally away from the two pieces on each tide of the tool. 
Experiments of this kind do not feem difficult, and they 
,1, would give us very ufeful information. 

The fo-<t« When two cylinders AHK and UNO arc wrenched a- 
•*eitc 4 in funder, we muft conclude that the external particles of each 
•wootiL arc i ul * P° l beyond tin ir limits of cohefion, are equally cx- 
ecr it - tended, and are exerting equal force*. Hence it follows, 
the fqu.wc^that in the inllant of fracture the film total of the forces ac- 
uf tht di- tually exerted arc as the fquares of the diameters. 

Mw;cx». For drawing the diagonal C z, it is plain that Ec,= As, 
exprefft a the diftenfion of the circumference ELM, and that 
the folid generated by the triangle CE e expreffes the co- 
befion exerted by the furlacc of the circle ELM, when the 
particles iu the circumference fuffer the exteofion E f equal 
to A a. Now the folids generated by CA a and CE r be- 
ing refpeftively two thirds of the corresponding cylinders. 
Tit arc as the fquares of the diameters. 

Relative Having thus afeertained the real flrength of the feftion, 
defection ® nc * 1,8 rc ^ al ’ on to * l * abfolute lateral flrength, let us exa- 
iothecx- m ‘ nc ‘ l * ft rcrn gth relative to the external force employed to 
tcrnal foicr break it. This examination is very iimplc in the safe un- 
employed dcr consideration. ’Hie (training force mull aft by fume le- 
ti J break ii. vcr , aru | t j |C co ji C fi on muft oppufc it by afting on fome 
other lever. The centre of the leftion may be the neutral 
point, xrhofe pofition is not dill urbed. 

Let F be the force exerted laterally by an exterior par- 
ticle. Let a be the radius of the cylinder, and x the inde- 
terminate diflance of any circumference, and x the indefi- 
nitely fmr.ll interval between the concentric arches ; that is, 
let x be the breadth of a ring end x its radius. The for- 
ecs being as the extenfions, and the extenfions as the di- 
flances from the axis, the cohefion actually exerted at any 

part of any nag will be /* *■ The force exerted by the 
a 

whole ring (being as the circumference or as the radius) 

x * X 

will be j — The momentum of cohefion of a ting, bc- 

m ... X ® X 

iag aa the force multiplied by its lever, will be / — - The 

x >x * 

accumulated momentum will be the fum or fluent of f 

J a * 

• 

that is, when x =z a, it will 
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the lateral cohefion of a circular inch, J the diameter of tht S»rei»irth of 
cylinder in inches, and / the length of the lever by which Mate rial*, 
the draining force b is fuppofed to aft, we (hall have F Xid 1 4 

d 1 

= //, and F ^ =/>. 

Wc fee in general that the flrength of an axle, by which 
it refills being wrenched afunder by twilling, is as the cube 
of its diameter. 

Wc fee alto that the internal parts arc not afting fo 
powerfully as the external. If a hole be bored out of the 
axle of half its diameter, the ftren^th is dimiiiilh^ only £th, 
while the quantity of matter is diminifhed jth. Therefore Hol:.»w 
hollow axles arc ffrongcr than folid ones containing the llle » n» or e 
fame quantity of matter. Thus let the diameter be y andl l^ ^l €, ,^u,, 
that of the hollow 4 : then the diameter of another folid U 4 ooc ** 
cylinder having the fame quantity of matter with the tube 
is 3. The flrength o: the lolid cylinder of the diameter y 
may be exprelfcd by 5J or 125. Oi this the internal part (of 
the diameter 4) exerts 64; therefore the flrength of the 
tube is lay — 6.t,=:6i. But the ftrcugth of the folid axle 
of the fame quantity of matter and diameter 3 is 3*, or 27, 
which is not hall of that of the* tube. 

Engineers, therefore, have of late introduced this im An *3 r.ovr 
provement in their machiaes, and the axles of cafl iron arrtf e er »‘ly 
all made hollow when their fize will admit it. They have***"* 
the additional advantage of being much differ, and of afford- 
ing much better fixure for the flanchcs, which arc nfed tor 
cotmcfting them with the wheels 01 levers by which they 
are turned and drained. The fuperiority of flrength of 
hollow tubes over folid cylinders is much greater in this 
kind of drain than in the former or tranfverfe. In this 
lall cafe the flrengh of tin’s tube would be to that of the 
folid cylinder of equal weight as 6 1 to nearly. 

The apparatus which we mentioned on a former occafioa 
for trying the lateral (ticngth of a fquare inch of folid mat- 
ter, enabled us to try this theory of twill with all dcfirablc ac- 
curacy. The bar which hung down from the pin in the for- 
mer trials was now placed in a horizontal pofition, and loaded 
with a weight at the extremity. Thus it afted as a powtr-^’ 1 ^ . 
ful lever, and enabled us to wrench afunder fpecimens of thc Q i rrtiil- 
ftrongeft materials- Wc found the retails perfectly con-aucr 10 
tormablc to the theory, in as far as it determined the pro- rw ‘AiW 
portionil flrength of different fixes and forms: but 
found the ratio of the reiiflancc to twilling to the Dwplcl, fin, n tt 
literal retiilance coniidtrahly different; and it was lomca; rears 


time before we ditcovcrcd the caufe. 

Wc had here taken the fimplcft view that is poflible of 
the aftion of cohefion in refilling a twill. It is frequently 
exerted in a very different way. Whin, for inflance, an 
iron axle is joined to a wooden one by being driven into 
one end of it, the extenfions of the different circles of par- 
ticles are in a very different proportion. A little con- 
fidcration will fhow that the particles in immedate contact 
with the iron axle are in a Rate of violent extenfion ; fo 
are the particles of the exterior furface of the wooden part, 
and the intermediate parts are lefs iliaiacd. It is almoll 
impofliblc to affign the exaft proportion of the cohelive 
forces excited in the different parts. Numberlcfs cafes can 
be pointed out where parts of the axle arc in a llate of 
Hence we learn that tbc flrength of an axle, by which it compreflion, and where it is IliU more difficult to determine 


liflvxtaj. 



turn therefore is the fame as if the full lateral cohdion were 
accumulated at a point dillant from the axis by ^th of the 
radius or -jth of the diameter of the cylinder. 

Therefore let F be the number of pounds which mcafurcs 


by Bo mean* uic »cu- W4 , exadt- 
tral point, and it is very difficult to afeertain its place : bully the 
when this conlideration occurred to us, we eatily freed the ex-f*®«- 
periments from this uncertainty, by extending the lever to 
both fidcs, aud by means of a pulley applied equal force 
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on timber 
irregular. 


Strength ft to each arm, a&ing in oppgfite dirc£ion*. Thus the centre 
Material* gc-ame ih e neutral point, and the refinance to twifl was 
Streito. found to be yds of the Ample lateral ftrength. 

> i We beg leave to mention here that our fuccefs in thefe 

nS experiments encouraged us to extend them much farther. 
Eiperi- We hoped by thefe means to ciiTcover the ablolute cohefion of 
Siklk* clay man )‘ fubftanccs which would have required an enormous ap- 
»nd wu, ’paratua and a mod unmanageable force to tear them afunder 
f«!«f*&ur>; directly. But we could reafon with confidence from. the 
but tl*nfc reft dance to twill (which wc could cafdy meafurt), provided 
that we could afeertain tire propoi t ion of the direct and the 
lateral flrengths. Our experiment* on chalk, finely pre- 
pared clay, and white bees- wax (of one melting and one 
temperature), were very confident and fatisfaCfory, But 
we have hitherto found great irregularities in tins propor- 
tion in bodies of a fibrous texture like timber. Thefe 
are the mod important cafes, and we dill hope to be able 
to accomplifh our project, and to give the public foinc 
valuable information. This heing our foie object, it 
wan our duty to mention the method which prouufes fuccefs, 
and thus excite others to the talk ; and it will be no morti- 
fication to us to lx* deprived of the honour of being the fird 
who thus adds to the dock of experimental knowledge. 

When the matter of the axle ia of the mod fimple tex- 
ture, fuch as that of metals, we do not conceive that the 
length of the axle has any influence on the fracture. It is 
©thrrwife if it be of a fibrous texture like timber : the fibres 


Bic bent before breaking, being twilled into fpirals like a 
cork-lcrew. The length of the axle has fomewhat o! the 
influence of a lever in this cafe, and it is rafter wrenched 
afunder iflong. Accordingly wc have found it fo; but wc 
have not been able to reduce this influence to calculation. 
Cnmluding Our readers are requeded to accept of thefe endeavours 
rcau ka. to communicate information on this important and difficult 
fubjtci. We arc duly fenfibk of their impelled ion, but Hat- 
ter ourfelves that we have in many inllanccs pointed out 
the method which mud be pumied for improving our 
knowledge on this fubjed ; and we have given the Eng- 
tilfl reader a more copious lid of experiments on the 
Hrcmrth of matctials than he will meet with in our lan- 
guage. Many ufeful deductions might be made from thefe 
premifes refpedmg the manner of difpofing and combi- 
ning the ftrength of materials in our dructure*. The bed 
form of joints, mortifes, tenons, fcatphs ; the rules for jog- 
gling, tabling, faying, fifhim?, See. pradifrd in the delicate 
art of mail- making, art* all founded oil this doctrine : but 
the difeuflion of thefe would be equivalent to writing 
a complete treatife of carpentry. We hope that this will 
be executed by fomc intelligent mechanician, lor there is 
nothing in our language on this fabje& but what ia almod 
c^mtcmptible ; yet there is no mechanic art that is more 
lufceptible of fcicntific treatment. Such a treatife, it well 
executed, could not fail of being well received by the pub- 
lic in this age of mechanical improvement. 

STREtfGTHENERS, or Corroborants, fuch me- 
dicine* add to the bulk and firmnef* of the folids ; and 
fuch are all agglutinant and adringent medicines. Sec Ma- 
teria Mfdica.p. 649. art. 6. 

STRETCHING, in navigation, is generally underdood 
to imply the progreilkm of a (hip under a great furface of fail, 
when dofe-hauled. The difference between this term and 
flandlng t con fid* apparently in the quantity of fail t which in 
the latter may be very moderate ; but tlretching generally 
lignifici excels : as, we faw the enemy at day break dretch- 
ing to the louthward under a croud of (ail. Sec. FaUontr. 

STRETTO, in Italian mufic, is fometbnea uled to figni- 
fy that the meafure is to be fhort and concifc, and confe- 
qucntly quick. In this fcnle it Hands oppofed to Largo* 


STRIATED leaf, among botanifls, one that has a 
number of longitudinal furrows on its Airfare. 

STRI KE, a meafure of capacity, containing four bufhel*. 
Alfo an inftrument ufed in mtafuring com. 

STRIX, the owl, in ornithology, a genus belonging 
to the order of lueipitret. The bill is hooked, but hat no 
cere or wax t the no finis are covered with fetaceou* fea- 
thers ; the head is very large, as are alfo the cm and eye* 1 
and the tongue is bifid. There arc 46 fpecies ; the moil 
remarkable are, 

1. The lubo y or great -earfd owl, in fiae is almod equal to 
an eagle, Iritles bright yellow; head and whole body finely 
varied with lines, fpots, and fpecks of black, brown, cine* 
renus, and ferru jinou*. Wings long ; tail ihort, marked 
with du/ky bars. Leg* thick, covered to the very e n d of 
the toes with a clofe and full down of a tedaceous colour. 
Claw* great, much hooked, and dufky. — It has been (hot in 
Scotland anti in Yorkshire. It inhabits inacceffible rock* 
and defert places ; and preys on hares and feathered game. 
Its appearance in cities was deemed an unlucky omen ; Rome 
itfdf once underwent a luftration bccaufe one of them dray* 
cd into the cspitol. The ancient* had them in the utmoft 
abhorrence ; and thought them, like the fcrcech-owls, the 
meffenger* of death. Pliny Hylct it bubo Junebrii t aud nedit 
monjlrvm. 

Svfjqve cvlminibtu ferali earmint huSo 

S*pr queri ei long at in jJeium dttce-t voces. VjRGrt.. 

Perch’d on the roof, the bird of night complains, 

In lengthen’d (bricks and dire funereal drains. 

2. 'The ohu t or long-cared owl, is found, though not 
frequently, in the north of England, in Cheshire, and in 
Wale*. Mr Haffelquift faw it alive in Caito, and it is 
not unfrequent all over Egypt. Its weight, according 
to Dr Latham, is nine ounces; the length 14 inches and 
a half; the breadth 34 ; the irides are ot a bright yellow ; 
the bill black ; the bread and belly are of a dull yellow, 
marked with (lender brown firokes pointing downwards; 
the thighs and vent feather* of the fame colour, but un- 
f pot ted. The back and covert* of the wings are varied 
with deep brmvn and yellow ; the quill- feathers of the 
fame colour, but near the ends of the outmoft is a broad 
bar of red; the tail i* maiked with dufky and reddifli bar** 
but beneath appears alh-colourcd ; the horns or ear* are 
about an inch long, and confift of fix feathers variegated 
with yellow and black ; the feet are feathered dowu to the 
claws. 

-3/l’fic brach fotos, or fhort cared owl, is 14 inches long; three 
feet broad; the head is fmall and hawk like ; the bill is dufky; 
weight 14 ounces; the circle of feathers that immediately fur- 
rounds the eyes is black ; the larger circle white, terminated 
with tawny and black ; the feathers on the head, back, and 
coverts of the wings, are brown, edged with pale dull yel- 
low • the bread and belly are of the fame colour, marked 
with a few long narrow ftrcakv of brown pointing down- 
wards ; the quill -feathers are dufky, barred with red; the 
tail is of a very deep brown, adorned on each fide of the fhaft 
of the four middle feathers with a yellow circle which con- 
tains 1 brown fpot ; the tip of the tail is white. The 
horns of this fpecies are very fmall, and each confifts of on- 
ly a Angle feather ; thefe it can raife or dcprrfs at ptrafurc ; 
and in a dead bird are with difficulty discovered. This 
kind is fcarcer than the former ; both are folitary birds, 
avoiding inhabited places. Thefe fycic* may be called 
/ong-vi riged otoh ; the wings when elofed reaching beyond 
the end of the tail ; whereas in the common kinds they fall 
fhort of it. — This is a bird of p adage, and has Ixen obser- 
ved to viilt Liiicolftfliire in the beginning of Oclober, and 
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to reft-* early in the fprinir ; fo probably, as It performs its i* varioufly blotched, barred and fpotted with pale red and Stri*. 
migrations with the woodcock, its futomer-retrrat is Nor- black; in the two middle feathers the red predominates : —""Y—" 
way. During day it lies hid in long old trrafs ; when di- the bread and belly arc ycllowifh, mixed with white, and 
fluibcd, it feldom Has far, but will 1 ght, and fit looking at marked with narrow black ftrokes pointing downward*; 
one, at which time the horns may be Iccn very dillinttly. the kg* arc covered with feathers down to the toe*. — Thi* 

It has not been obferved to perch on tree* like other owl* ; is a hardier fpecies than the former ; and the younj will 
it ulually flies in fcarch of jury in cloudy hazy weather, feed on any dead tiling, whereas thofe of the white owl 
Farmers are tend of feeing theie bird), in the fields, as they mull have a cnnllant fupply of fvcfh meat. It i» the ftrix 
clear them from mice. It is found frequently on the hill of of AIJrovandus, and w hat we call the firteth-vw ; to 


Hoy in the Orkneys, where it flics about and preys by day 
like a h.wk- It i» found alfo, as wc mentioned before, in 
Lancashire, which is a hilly and woody country ; and in 
New lln-hmd and Newfoundland. 

4. The J!ammea t or common white owl. The elegant 
plumage o: thi* bird makes amends for the uncouthmfs ot 
its form : a circle ot loft white leathers furromvd the 
eyes. t he upper part of the body, the coverts, and fecon- 
thry fenthers of the win^v are of a fine pale ye II w : on 
each fide of the (haft* are two grey' and two white fpots 
placed alternate : the exterior fidet, of the quill featliers are 
yellow ; the interior white, marked on each fide with four 
bb.ck fpots : the lower fide of the bmly ti wholly white ; 
the interior fidcs o f the feathers of the tail are white ; the 
exterior marked with fomc ubfeut c dulky bars ; the kt;s are 
feathered to the feet : the feet arc covcicd with fhoit hairs : 
the edge of the middle claw is firmed. The ufual weight 
i» 11 i/mcct; it* length 14 inches; its breadth 3 feet. — 
This fpecies is almoft domeftic ; inhabiting, for the great eft 
part of the year, barns, bay doits, and other out houfes ; and 
is as ufcfid in clearing thofe places from mice as the conge* 
nial cat : towards twilight it quits it 3 perch, and takes a re- 
gular circuit mind the fields, Ikimming alon • the ground in 
queft or field-mice, and then returns to its ufual rrfidcncc : 
in the breeding- feafon it takes to the caves of churches 
holes in lofty buildings, or hollows of trees. During the 
time the young are in the neft, the malt and female alter- 
nately fally out in queft of food, make thrir circuit, beat 
the fields with the regularity of a fpanicl* and hop in it ant* 
ly on their prey in the grafs. They very fcliom flay out 
above five minutes ; return with their prey in their claw* ; 
but an it is mccflary to fhift it into their bill, they always 
alight for that purpofe on the roof, before they attempt to 


which the to ly of fu per flit ion hail given the power of pre- 
fagipg death by it* cries. The ancient* believed that it 
fucked the blood 01 young children : a tack fume think not 
incredible ; for Haflelquift defcribes a fprciea lound in Syria, 
which frequCiUly in the evening flics iu at the w inflow*, and 
deflroy* the hclplcfs infant. 

Node Won/, puerofip* fxtunt nutrias rgeutet, 

El v'litcnl tunas tor pirn rapt* Juit. 

Ctl’fxrt Jkuntur vi/ttra rofli it, 

El phnum polo /anguine guttur h tbent. 

Ejl tV.ii jirigtbus nomm 9 Jr(l onminii lujus 

Lau/a yin> / horr etuis j!r:Jert noitt foUnt. Ovid I-aft. vi. 1 3>- 

6. The 1 d'jfttf or brown owl, arrets with the former its 
Its marks ; diifirtii' only in the coluuis: iu this, the head* 
win i*:, and back, are o: a deep brown, fpuUcd with Mack, 
in the fame manner as the tormer : the covet is of the wings 
and the fcapulan* art adorned with fim.lar white fpotsi : the 
exterior edge* ol the four Irril quill- feather* iu both are 
ferrated, ; the bread in this is of a very pule afb- colour mix- 
ed with tawny, an ! marked with oblong ja c r red ipots: the 
feet too arc feathered down to the very claws : the circle 
round the face i* afh<ulourcd, fpotted with brown. — l.uth 
thelc fpccicv inhabit wood*, where they rctide tire whole 
day : iu the night they arc very clamorous ; and when 
they hoot, their throats arc inflated to the fixe ot so hen’s 
egu- In the duik tiicy approach our dwellings; and will 
frequently enter pi«coii>hoofcs, and make great havoc irt 
then. They dciiroy numbers of little lcvctvt*, a* appears 
by the legs frequently found in tlieir nefts. i hey a'lo kill 
abundance ol moles, and fk n them with a* much dexterity 
as a cook docs a rabbit. They build in HoIIjw tree* or 
ruined edifices; lay four eggs, ot aa elliptic lorm, and of a 


enter their tied. This fpecies docs not hoot ; but fnores whitifh colour. 

ard hides in a violent manner ; and while it flics along will 7. T*be poJftr'ma t or little owl, is very rare in England ; 
ofuu lcrcam moil tremendoufly. Its only food i* mice, it is fomctirr.es found in Yorkrhire, l lintfhire, and alio near 
As the young of thefe birds keep their neft for a great London ; in fixe it fearedy exceeds a thiufh, though the 
length of time, and arc fed even long after they can fly, ma- fulnef* of its plumage makes it appear larger : the hides are 
ny hundreds of mice will fcarcciy fuffice to iuppl) them of a fight yellow; the bill of a papier- colour j the feathers 
with food. Owls caft up the bones, fur, or feathers of that encircle the face are white tipi with black ; the head 
their prey, ic> form of imali pellets, after they have de- brown, fpotted with white ; on the bread is a mixture of 
Touted it, in the fame manner a 3 hawks do. A gentle- white and brown ; the belly is white, marked with a few 
tnan, on grubbing up an old pollard aih that had been the biown fpots ; the tail of the tame colour with the back ; ia 
habitation of owls for many generations, found at the bot- each feather barred with white ; in each adorned with c:r- 
tom many bufhcls of this rejected fluff. Some owls, cular while fpots, placed oppofitc to one another on both 
when they arc fatUfied, hide iht remainder of their meat fide* of the fhafi j the legs and feet are covered with leathers 
like dogs. down to the claw*.— The Italian? make ulc of thi* owl to 

5. The JlriJuie , or tawny owl. The female of this fpccics decoy fmall bird* to the limed twig ; the method of which 
weighs 19 ounces ; the length i9 15 inches j the breadth 2 i* exhibited in OIium’s Uut//teru, p. 65. Mr Steuait, ao- 
feet 8 inches; the hides arc dulky ; the ear* in this, as in thor of the Antiquities of Athens, informed Mr Pennant* 
all owls, very large ; and their fer.fe of hearing very ex- tiiat this fpecies of owl was very common iu Attica ; tbit 
quilitc. The colour of tbis kind is fufficlent to difliuguifh they were bird* of paflage, ami aj>pc»red there irvthe begin- 
it from every other : that of the back, head, coverts ol the uing of April iu great numbers ; that they bred there ; and 
wings, and on the fcapular feathers being a fine lawny red, that they retire*! at the fame lime as the llorks, whofe 
elegantly fpotted vd powdered with the black or bulky arrival they a little preceded. 

fpots of various fixe* ; on the coverts of the wings ar.d on 8. The fpettack owl of Cayenne, which is accurately de* tati. S yn , 
the fcapulari are fcveral large white fpota ; the coverts of feribed by Dr Latham, is 21 inches in length: the upper vol. p. 
the tail arc tawny, and quite free from any marks; the tail part* of the body arc of a redddh colour; the lower puts!®* 
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Jkn feifcs. of a rufous white : the head and neck arc white, and not fo 
Sta king. f u |j Q f as thofc of owls generally arc, and from this 

^ * circumftance it appears not unlike a hawk: a large patch of 

dark bruwn forrounds e:*ch eye, giving the bird much the 
appearance of wearing fpeClaclcs; the legs are covered with 
feathers quite to 'the toe*, and arc of a ytllowiih colour. A 
fpetimen of ihi* curious bird may be Iccn jn the JLcvcrian 
mtifcum. 

SYKOBILUS, in botany, a peiicarp formed from an 
amentum by the hardening of the fcalcs, 

STROKING, or rubbing gently with the hand, a me- 
thod which has been employed by fume perfons for curing 
dilcafra. 

Mr Grratrukes or Crcatrisc, the famous Tiifh ftrokcr, is 
fan! to have oerfoimcd many wonderful cures. He gives 
the lollowing «v : urt of his difoovery of this art, and of the 
fucccfs with which lie practic'd it. “ About 1662 I had 
See fVi 'tf an impulfe (lays he), or a fttange peifuaGou in tny own 
/..( nf <f nrnd (o which 1 am not able to give any mtiunal account 
f j. u to another), which i:.l vuy frequently fugged to me, that 
' /?';><« was h c ft UJve< l ort mc the gi t of curing the king’s evil ; 
*i •«, loot, which, for the extraordinanuefs ot it, I thought lit to con- 
4 to- ceal for lorr.c time ; but at length I communicated this to 

my wife, and told her, that I did verily believe that God 
h:*.d given me the bit fling of tuning the king’s evil; fur 
whether 1 weie in private or pubkc, fleepin_> or waking, 
(till 1 bad the fame impulfe. But her teply to ir.c was, that 
flic conceived this %va* a 11 range in. a - i nation ; yet, to prove 
the contrary, a few days after there was one William Ma- 
ther of >altcrbtiugc in the parilh of JLiYmore, who brought 
hi* fun William to my lioufe, defiling my wife to cure him, 
who was a pafon ready to afford her charity to Ikt neigh- 
bour, according to her {mall (kill in chirurgery. Ou which 
my wife told me, there was one that had the king’s evil very 
grievoufly in the eye*, check, and throat ; whereupon I told 
her, that fhe fliould now fee whether this’ were ajare fancy 
or imagination, as file thought it, or the dictates of God’s 
Spirit on my heart. Then i laid my hands on the places 
afft&fd, and prayed to God for Jefos fake to heal him; and 
bid the patent two or three days afterwards to trying the 
child tome again, which accordingly be did; and 1 then 
law the eye was almoft quite whole; and the node, which 
was alir.oil as big a« a pullet’s egg, was fuppurated ; ami 
the throat ftmn geiy amended ; and, to be brtci (to God’s 
glory 1 ipcak i: ) within a mouth ddcharged itfelf quite, and 
wa> perfectly healed, and fo continues, God be praifed.” 
Then there came lev him one Margaret MacUiant of Bal- 
lined y, iu the parilh of Liimorc, who had been afflicted 
with the evil above ieven years, in a much more violent de- 
gree ; and loon a'tei, his lame incrcafoig, be cured the 
lame dileafc ia many otlier perfons for three years. He did 
Hot middle all this time with any other di item per; till about 
the end of thefe three years, the ague growing epidemical, 
he found, as formerly, that there was bellowed on him the 
gitt of curing that difeafe. He cured Colonel Phaire, of 
Cahirmony in the county of Corke, of an ague, and after- 
ward* many other perfons of different diftempers, by flro- 
kinr ; fo that his name was wonderfully cited up; as il fotnc 
divine pci fon had been lent from above. January 1665.6, 
be came over to England, at the requrft ot the carl of Or- 
rery ; in order to cure the lady ol the 1< id-vifeount t on- 
way, of Rag ley in Waiwlcklhirc, who had for many years 
laboured under a molt violent headache. He itnid at Ra^- 
ley three weeks or a month ; and though he tailed iu ins 
endeavours to relieve that lady, he cured vail numbers of 
people in thofc parts and at Worccftcr. 

i bough we arc no fricuds to the marvellous, nor believe 


it poffiblc that either the king’s evil or ague can be cured by ftmateoi 
flicking or friction of any kind, whether gentle or fcveie, we , W 
have no liefitation to acknowledge that many cures might i *. 

be performed by Mr Greatiakcs. Every refle&ing per- 
fon who reads the foregoing account which lie gives of him- 
fell* will fee that he was an enthuliall, aud believed hinfdf 
guided by a particular revelation ; and fuck is the credulity 
of mankind, that his pretenfions were readily admitted, and 
iren crowded with cagcrncf* to be relieved of their difeafe*-* 

Eut it is well known to phyficians, that in many cafes the 
imagination has accorr.plifhed chi cs as wonderful as the force 
of medicine. It is owing chiefly to the influence of ima- 
gination that we have fo many accounts from people of ve- 
racity of the wonderful cRicfli of quack medicines. We aro 
pci firstly fefl .rred that thefe medicines, by their natural ope- 
ration, can never produce the effects aferibed to them ; for 
there is no kind of proportion between the medicine and tire 
eficC’t produced, and often no coone&ion between the medi- 
cine and the diicafe. 

ST ROM ATE US, in ichthyology, a gams of fifhc be- 
longing to the order of The head is compreffed v 

the teeth are placed in the jaws and palate ; the body is 
oval and flippery ; aud the tail is forked i here arc three 
fpccict, according to Cineliu, the liatola, paru, and en- 
snares. 

ST ROM BOI.l, the moll northern of the Lipari iflamL-. 

It is a volcano, which conitantly di {charges much fire and 
(moke. It rife* in a conical form above the furiacc ol the 
fca. On the tail fide it has three or four little craters ran- 
ged near each other, not at the fummit, but on the decli- 
vity, nearly at two-third* o: its height. Hut as the furfaco 
ot the volcano is very nv?ged. and interfered with hollow 
ways, it may be natural] v concluded, that at the time of 
fome great eruption, the iummlt and a part of this fide fell 
in, as mull have happened alfo to Vefuvius; coulequcntly , 
the common chimney is at this day on the declivity, al- 
though always in the centre of the whole bate. It is inha- 
bited notwitbilanding its fires ; but care is taken to avoid 
the proximity of the crater, which i# yet much to be feared- 
“ 1 was allured (fays M. dc Luc) by an Engltlhmac, who, 
like me, had the curiofity t'r \ifit thefe iflcs, that the fine 
weather having invited him and hi* company to land at 
Slromboli, they afeended a volcano, whole craters at that 
time threw out nothing ; but that while they were atten- 
tively viewiit-r them, ur.apprcheuljve ot any danger, they 
wcie tuddenly falutcd by ftich a furious ditcharge, as to b* 
obliged to retreat with prcc’fotation, and not without one 
of 1 he company being wounded by a piece of {curia.” Of 
all the volcanoes recorded in hiflory, Srroraboh {cents to be 
the only one that burn# without coding. Etna and Vcfu— 
vius often lie quiet for many month*, ami even year*, with* 
out the lcaft appearance of fire ; but StromLoli is ever at 
w ork, and for ages pall has been looked upon as the great 
bghthoufc of thefe feas. L. Lung. 1 5.45. N. I. at. 30. o. 

b TROMBUS, iu natural hitlory, a genus of vtrmet, be- 
gging to the order of t.Jijcea. The animal is a linux j. 
the Shell is univalve and fpiral v the opening is much dila- 
ted, an! ends in a canal which turns to the left. Gmelia 
enumerates 53 fpccrcs ; of which only one is peculiar to 
Britain, the pcs pekeani. The fpites arc ten ; the lip is 
fingered ; the point very (harp ; the length. two inches. 

STRGKGOL 1 , a town of the kingdom of Naples, with 
a bilhop's fee. It is Utuated on a rugged mountain, is about 
three miles from tlu: fia, and feven north- from St SeVerino. 

Ir is fuppofi d to be the ancient Pttelia, which made a con- 
fp:i". uus figure iu the lccond Punic war by its obilinatc r>- 
lulancc a^ainit Hiumib-L Near iu walls Marccllus the ri- 
val 
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r 

E. Long. 17. 26. 


6»rrm«i > g», val 0 T HuniUI 
’ N. Lae. 39. 20. 

STRONTITES, or itxontiam faith, a new fpecics 
of earth lately difeovered at Stcontian in Scotland. 

Who the difeoverer of thin earth W3* we have not learn- 
ed ; but Dr Kirwan fays, the firft information he received 
of it was from Dr Crawtord in the year 5790. In the Mi- 
ner* Journal for Fcbiuarv 1 79 1 a good description of its 
•external appearance, with fomc account of its chemical pro- 
perties, was publiftied from the obfcrvations of Mr Sulzer. 
l>r Kirwan examined it in October 1793, and found it to 
be a new earth between the barytic and common limeftone. 
l)r Hope, who is now joint profeflor of chemiftry with 
Dr Black in the univerfity of Edinburgh, read a paper on 
the 4th November 179? before the Royal Society of Edin- 
burgh, infilled ** An Atcount of a Mineral from Stron- 
tian, and of a peculiar Specks o l Earth which it contains 
an abridgment of which is published in the third volume of 
the Edinburgh Philofophical TranfaCtions. Mr Schmciffcr 
read a paper on the fame fubje^l before the Royal Society 
of London in May 1794, which is puidiflicd in their Tratif- 
attior.* for that year, p. 418, See. 

external characters arc thefe : Its colour it whitlfh or 
+ftbt I'R^t K r «o 1 it* luftre common ; its tranlpartncy interme- 
Jrijh si ( , diate between the ftmitianfparcnt and opaque ; its fracture 
ftriated, prefenting oblong di'lin£t concretions, fomewhat 
Uneven and bent ; itshardnets moderate, bein,;«afily fcratch- 
cd, tut notferaped. It is very brittle ; and its fpcctlic gra- 
vity from 3,4 to 3,644. 

For a full account ot its chemical qualities we null refer 
to the books already mentioned, as all the accounts of it 
which we have feen are too long to inlert here, and as we 
do not cordider the circumllanec of its being a newly difeo- 
vered earth a lufficicnt reafon for running into a tedious de- 
tail till its utility be afeertained. We fhall, however, men- 
tion fome of its mod remarkable qualities. It requires 183 
times its weight of water at a low temperature to diftblveit. 
When diflblvcd in boiling water, and allowed to cool, it de- 
pofits trai.fparcnt cry Hals, which when expol'ed to the air 
become white and powdery. It is not affected by the ful- 
phuric acid ; but when diluted, IC,OCO part* of it will dif- 
Jolve one of ftrontites. Diluted nitric acid diffolvt* it ra- 
pidly. The muriatic acid, whether diluted or oxygenated, 
diffolves it in a fimilar manner. 

Strontites has a ftronij rcl'rmblance to barytes, but effen- 
tially differs from it. Itsfpccific giavity is lefs; it parts 
with its carbonic acid when u ged by heat fomewhat more 
readily, and without fuffering tulion ; when calcined, it im- 
tio, „ if fa bibes mu i Pai re with vaftly greater avidity, fwelling and 
cracking with more heat and noifr. Strontites diflolvcs 
ty of Lim much more abundantly in hot water than barytes; and the 
***' form of the cry Hals of thefe pure earths is very diffimilar. 
The compounds generated by ftrontites differ from thofe of 
barytes. It will luflice to mention the nitrate and muriate. 
This earth, united to nitric and muriatic acid, forms falts 
that fuffer changes irora expofure to air, which do not hap- 
pen to the nitrate and muriate of barytes. They are like- 
wife much more foluble in water, and have cryllala of a pe- 
culiar figure. The combinations of ftior.titcs with acids arc 
not, like thofe of barytes, dccompofed by prufTute of lime 
or of potalh. Strontites and its compounds tinge flame, 
which barytes doe* not. Lafily, thefe earths difagree in the 
order of their attraftioni. From thefe confiderationa it is 
concluded, that the mineral is sot aerated barytes. 

It alfo is diftinguifhtd from calcareous fpar or limeftone : 
for it is much heavier, and retains its fixed air with more 
cbitinacy in the fire. The incomparably greater folubih’ty 
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of the pure earth {n hot than in cold water, and the cryflal- ■♦rei hi 
line form it affumes, fofSciemlv diftinguifli it from lime, 
wliich the dilpofttion of the nitrate and muriate to cryftal- Sf u ltlfl -^ 
lize no lefs tends to do. * w 

The mod remarkable quality of ftrontites is that «*f tin- 
ging flame of a red colour. Tbe muriate has it in the moll 
eminent degree, and its effect* art well exhibited by putting 
a portion o! the fait 011 the wick of a candle, which is there- 
by made to burn with a vety beautihil blood-red flame. The 
nitrate Hands next, then cryftallizai ftrontites, and after it 
the acctite. A hundred parts of ftrontites arc compofed of 
61.21 of earth, 30.20 of carbonic acid, and 8.59 of 
water. 

STROPHE, in ancient poetry, a certain number of 
verfes, including a perfect fenfe, and making the fir;! part of 
an ode. See Potrav, n° 130. 

S I RUMiE, fcrophulotis tumors arifirg on the neck and 
thioat, conftitutin v r what is commonly called the ihtg’j rvi/. 

See Medicine., n" 1 349. 

STRUMPFlA, in botany ; a genus of plants belonging 
to the clafs of a ^ and to the order of monogjm-i 1. 

The calyx is quinquedrntate and luperior ; the corolla is 
pentapetalou* ; and tiic berry monofperinou*. Then i»o:tly 
one fpreies. the maritima. 

STRU I’HIO, in natural hiftory ; a genus of birds be- 
longing to the order of graiU of Linrurui ; but, according 
to the new chftificatioo of Dr Latham, it forms, along with 
the dodo, cafluarius, and rhea, a frpanite order under the 
name of firm! ions. As the dodo or itidus, arid rhea, have 
been already deferibed in their proper place, we will now 
give fomc account of the oftrich tnd caffowary. 

I. The Ostrich (the Camultu of J.inneus) has a bill p; ate 
fomewhat conical ; the wings are fo fhort as to be unfit ccccunvx, 
for flying ; the thighs and lides of the body are naked ; the 
feet are formed tor running, having two toes, one only 
o' which i* fumiflicd with a nail. In this refpett it 
differs entirely from the caffowary, which has three tees 
complete. The oftrich is without doubt the largeft of all 
birds : it is nearly eight feet in length, and when Handing 
upright from fix to eight feet in height. We are told in 
the Gentleman’s Magazine*, that two oft riches werrfbown • V«t. 
in London in the year 1730, and that the male was 10 feetp- 536. 
in height, and weighed three hundred weight and a quarter. 

The head and bill fomewhat rrfemble thofe o< a duck ; and 
the neck may be likened to that of a fWan, but that it is 
much longer; the legs and thighs rcfcmble thofe of an hen; 
though the whole appearance bears a ftrong refemblance to 
that of a camel But though ufually feven fret high from 
the top of the head to the ground, from the back it is only 
four ; fo that the head and neck are above T.rce feet lomr. 

From the top o! the head to the rump, when the neck is 
ftrrfchcd out in a right line, it is fix feet long, and the tail 
is about a foot more. One of the wing*, without the fea- 
thers, is a foot and an half ; and being ftrctchcd out, with 
the feathers, is three feet. 

The plumage is much alike in all ; that is, generally black 
and white; though fome of them are faid to be grey. There 
arc bo feathers on the lides, nor yet on the rhfphs, nor tin- 
der the wings. The Iowct part of the neck, about half 
way, is covered with dill fmalier feathers than thofe on the 
belly and back ; and thofe alfo arc ot different colours. 

A 11 thefe feathers are of the fame kind, and peculiar 
to the oftrich ; for other birds have fevrral forts, fome of 
which are foft and downy, and others hard and ftrong. 

Oftrich feathers are almoft all as foft as down, being utterly 
unfit to fenre the animal for flying, and llfll lefs adapted ter 
be a proper defence agaiult external injury. The fealhera 
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ftmthto. of other birds have the webs broader - on one fide than the 

— v— ' other, but thofe of the ottrich have their (haft exactly in the 
middle. The upper part of the head and neck are covered 
with a very fine clear white hair, that fhinea like the bridles 
of a hog ; and in fomc places there arc frnull tufts of it, 
confiding of about 12 hairs, which grow from a Jingle (haft 
about the thicknefs of a pin. 

At the end of each wing there if a kind of fptir almoft 
like the quill of a porcupine. It is an inch long, being hol- 
low and of an homy Jubilance. There are two of thefe on 
each wine; the Urged or which it at the extremity of the 
bone of the wing, and the other a foot lower. The neck 
fee ms to be more (lender in proportion to that of other birds, 
from its not being furuifhed with feathers. The Ikin in 
this part is of a livid Hefti-colour, which feme, improperly, 
would have to be blue. The bill h Jhort and pointed, and 
two indict and an half at die beginning. The external 
form of the eye is like that of a man, the upper eye-lid be- 
ing adorned with cye-lafhcs which arc longer than thofe on 
the lid below. The tongue is final], very (hort, ami com- 
• poled ot cartilages, ligaments, nud membranes, intermixed 
with ficftiy fibres. In iomc it is about an inch long, and 
very thick at the bottom ; in others it is but half au inch, 
being a little lurked at the end. 

The thi *hs are very flcJhy and Urge, being covered with 
a white (kin inclining to rednefs, and wrinkled in the man- 
ner of a net, whole mrihes wift admit the end ot tire linger. 
Some have very I'm /I leathern here and there on the thiVhs; 
and others again have neither feathers nor wrinkles. What 
are called the legs of birds, in this are covered before with 
large fcales. The end of the foot is cloven, and has two 
very large toes, which, like the leg, arc covered with fcales. 
Thefe toes are of unequal lizcs. The large il, which is on 
the infidr, is feven inches long, including the claw, which 
is near three-fourths of an inch in length, and almoll as 
broad. The other toe is but lour inches long, and is with- 
out a claw. 

The internal parts of this animat arc formed with no lefs 
furprifing peculiarity. At the top of the breaft, under tho 
(kin, the 'at is two inches thick ; and on the fore-part of 
the belly it is as hard as fuet, and about two inches and an 
half thick in fume places It has two diftinft ftomnehs. 
The lirli, which is lowcrmoft, in its natural fiuiation fomc- 
what rtfemblts the crop in other birds ; but it is con ini er- 
ably larger than the other ftomach, and is furnithed with 
ftrong mufeutar fibres, as well circular as longitudinal. The 
fecund ftomach or gizzard has outwardly the fhape of the 
ftomach of a man ; and upon opening is always found filled 
with a variety of difeordant fubftance* ; hay, grata, barley, 
beans, bones, and Hones, fomc of which exceed in lize a 
pullet’s egg. 'I*hc kidneys arc eight inches long and two 
broad, and differ from thofe of other birds in not being di- 
vided into lobes. The heart and lungs are feparated by a 
midriff as in quadrupeds ; and the parts of generation alfo 
bear a very ftrong rcfemblar.ee and analogy. 

The oftrich is a native only of the torrid regions of Africa, 
and has long been celebrated by thofe who have had occafion 
to mention the animals of that region. Its flefh is proferi- 
bed in Scripture as unfit to be eaten ; and molt of the an- 
cient writers deferibe it as well known in their times. I. ike 
the race o( the elephant, it is tranfmitted down without 
mixture ; and has never been known to breed out of 
that country which firft produced it. It feems formed 
to live among the Tandy and burning delerts of the torrid 
xone ; and, as in fomc mtafure it owes its birth to their 
genial influence, fo it feldom migrates into tracts more mild 
or more fertile. The Arabians alien that the oftrich never 
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drinks ; and the place of its habitation feems to confirm Struthio. 
the afiertion. In thefe formidable regions oft riches art feen TLjl 
in large flocks, which to the diltant fpettstor appear like a 
regiment of cavalry, and have often alarmed a whole cara- 
van. There is no defect, how barren foever, but what is 
capable of fupplying thefe animals with provifion ; they cat 
almoft every thing ; and thefe barren tracts aie thus doubly 
gratchd, as they afford both food and fecurity. The otlrica 
is of ail other animals the mull voracious. It will devour 
leather, grals, hair, iron, Hones, or any thing that is given. 

Thofe fdbllanccs which the coats of the itomach cannot 
fofteti, pafs whole ; fo that glals, ftoncs, or iron, are exclu- 
ded in the lorm in which they wcic devoured. In an oftrich 
differed by Kanby, there appeared fuch a quantity of he- 
terogeneous fubftanccs, that it was wonderful how any ani- 
mal could digeft fuch an overcharge of nr.uriJhmcnt. Va- 
hfnicri alfo found the firft ftomach filled with a quantity of 
incongruous Jubilances ; graft, nuts, cords, Hones, glafs, 
brafs, copper, iron, tin, lead, and wood ; a piece of Itooe 
was found among the reft that weighed more than a pouod. 

He law one of thefe animal* that was killed by devouring a 
quantity of quicklime. It would feem that the oftrich is 
obliged to fill up the great capacity of its ftomach in older 
to be at cafe ; but tliat nutritious fubftance* not occurring, 
it pours in whatever offers to fupply the void. 

In their native deferts, however, it is probable they live 
chiefly upon vegetables, where they lead an inoffeufive and 
iocial life ; the male, a t Thevcaot adores us, aflbrting with 
the female with connubial fidelity. They arc laid to be 
very much inclined to vencry ; and tkc make of the parts in 
both fexes feernsto confirm the report. It is probable alfo 
they copulate like other bud., by comprcflion. They lay 
very large eggs, feme of them being above five inches in dia- 
meter, and weighing above fifteen pounds. Thefe eggs 
have a very hard (hell, fomewhat refembling thole of the 
crocodile, except that thofe of the tatter arc lefs and round- 


The feafon for laying depends on the climate where the 
animal is bred. In the northern parts of Africa, this fta- 
fou is about the beginning of July; in the fouth, it is about 
the latter end of December. Thefe birds arc very prolific, 
and lay gencially horn 40 to eggs at one clutch, which 
areas big as a child's head. It has been commonly teport- 
ed, that the lemulc dtpolits them in the land, and covering 
them up, haves them to be hatched by the heat o: the cli- 
mate, and then permits the young to fliift for thcmfelres. 
Very little of this, however, is true : no bird has a llronger 
affection for her young than the oftrich, nor none watches 
her eggs with greater aifiduily. It happens, indeed, in thofe 
hot climates, that there is k-fs ncccftity for the continual 
incubation of the female ; and (he more frequently leaves 
her eggs, which are in no danger of being chilled by the 
weather : but though fhe fometimes forlakcs them by day, 
Ihe always carefully broods over them by night ; and Kol- 
ben, who has feen great numbers of them at the. Cape of 
Good Hope, affirms, that they fit on their eggs like other 
birds, and that the male and the female take this office by- 
turns, as he had frequent opportunities of observing. Nor 
is it more true what is (aid of their forfaking their young 
after they arc excluded the Ihcll. On the contrary, the 
young ones are not even able to walk for fcvcral days after 
they arc hatched. During this time the old ones are very* 
aftiduous in fupplying them with graft, and very carrful to 
defend them from danger ; nay, they encounter every dan- 
ger in their defence. The young, when brought forth, arc 
of an alh-colour the firft year, and are covered with feathers 
all over. But in time thefe feathers drop ; and thofe parts 

which 


Digitized by Google 



t 


S T R. r 40 1 S T R 


which are covered affumc a different and more becoming 
plumage- 

The beauty of a pail of this plumage, particularly the 
long teat he; a that compofe the wings and is the chfrf 
rcafoa that man has been io active in poHuing this hamdefs 
bird to its deferts, and hunting it with no tmall degree of 
expence ?nd labour. The ancicuts ufed thofe plumes in 
their helmets ; ocr military wear them in their hats s and 
the ladies make them an ornament in their drefe. .Thofe 
leathers which arc plucked from the animal while alive are 
much more valued than thofe taken when dead, the latter 
btin r dry, light, and ftihj.Ct to be worm-eaten. 

Befidc the value q f their plumage, feme of the favage na- 
tions of Africa hunt them alfo fot their f dh { which they 
confidcr ju a dainty. They fometimrs al'.o breed thefe birds 
lamr, to eat tin: young ones* of which the females are laid to 
be the greeted delicacy. Some nations have obtained the 
•name of Strut ©r ujlr i h eai:n % from their peculiar 
fondnefs for this h>od ; and even the Romans thcmfrlves 
were not averfe to it. Even among the Europeans now, 
the egrs of the oil rich are faid to be well tailed, and ex- 
tremely nourifbing ; but they aic too (carcc to be fed upon, 
although a finglc erg be a fuf&cicrtt entertainment or tight 
<xncn. 

As -the fpoils of the odrich arc thus valuable, it is rot to 
be wondered at that man has become their moll arduous 
purfuer. For this purpofc, the Arabians train up their bell 
mid fleeted horfes, and hunt the oil rich dill in view. Per- 
haps, of all other varieties of the chafe, this, though the 
mod laborious, is yet the mod entertaining. As foon :*thc 
hunter comes within fight of his prey, he puts on his horfe 
with a gentle gallop, fo as to keep the o A rich ilill in light; 
yet not fo as to terrify him from the plain into the m< un- 
tains. O* all known animal*, the oft rich is by far the Iwi t- 
•eft in running ; upon observing himfelf, therefore, purfued 
at a di dance, he begins to run at firft hut gently ; cither 
infenfihlc of his danger, or furc of cfcaping. In this fitua- 
tion, he fomewliat refetnblcsa mats at full fpced ; his wings, 
like two arms, keep working with a motion correfpondent 
to that of his legs ; and his fpced would very foon fnatch 
him from the view of his purfueis; but, unfortunately for 
the filly creature, inftcad * going off in a direct line, he 
takes hia courfc in ciicles; while the hunters II ill make a 
fmall courfc within, relieve each other, meet him at unex- 
pected turns, and keep him thus dill employed. Hill follow- 
ed, fot two or three days together. At laft, fpent with fa- 
tigue and famine, and finding all power of cfcape impofiiblc, 
he endeavours to hide himfelf from thofe enemies he cannot 
avoid, and covers his head in the land or the firil thicket he 
meets. Sometimes, however, he attempts to face his pur- 
I iters ; and though in general the moft gentle animal in na- 
ture, when driven to ilefperation he defends himfelf with 
his hc"k, his wings, and his feet. Such is the force of his 
motion, that a man would be utterly unable to withftand 
him in the fhock. 

The Stiuthophagi have another method of taking thw 
bird ; they cover ihcmfelves with an oftrich’s Ik in, and paf- 
fmg up an arm through the neck, thus counterfeit all the 
motions of this animal. By thi* artifice they approach the 
oilrich, which become* an rafy prey. He isfometimes alfo 
taken by dogs and nets; but the mod ulual way is that 
mentioned above. 

When the Arabians have thus taken an odrich, they cut 
its throat ; and making a ligament below the opening, they 
Jhake the bird as one would link a barrel ; th<*i> taking off 
the ligature, there runs out from the wound in the throat a 
confidence quantity of blood mixed with the fat of the ani- 
mal and this is confidcrcd & one of their gretteft dainties. 


They next flea the bird ; and of the fleic, which is ftrnng Kto A : 4 
and thick, fometimes make a kind of veil, which anfwcrs the 
purp fes of a cuirafs av.ci a buckler. 

There a-e others who, more compaffionatr ot more pro- 
vident, do no: kill tlieir captive, but endeavour to tame it, 
for the purpcfis o (applying thole feathers which arc in fo 
great rrqueit. 1 he inhabitants of Dara and I.yhia breed 
up whole flocks of them, and they arc tamed with very little 
trouble- But it is not for their feathers alone that they are 
priced in this domed. ic date ; they are o!ten ridden upon 
and ufed a* horfes. Moere allure* oa, that at Joar he law a 
tnati travelling upon an ottrich ; ai.d kdanfou alTcrts, that 
at the factory ot l’odorc he had two ofli* Ses, which were 
then young, the ftrnngcll of which ran fwifter than the l*clt 
Eiiglifh racer, although he carried two negroes on his back. 

As foon as the animal perceived that it was thus loaded, it 
fet off running with all its force, and made fcveral circuit* 
round the village ; till at length the people were obliged to 
Hop ir by barring up the way. How far this lirength and 
fwi'tnrfs may l*e uleful to mankind, even in a po'iihcd date, 
is a matter that perhaps deferves inquiry. 

II. The Cassowary (the Ca/uariv of I.innarus, and Ga- 
lotted CoJJhwary of Dr I .at ham ) was firft brought into Eu- 
rope fiom Java by the Dutch about the year 1597. It >• 
nearly equal in lire to the odrich, but it* legs are much 
thicker and dronrer in p roportion. This confoi mat ion piveft 
it an air ot fltength and force, which the > ereenefs and An- 
gularity of its countenance confpire to vndcr formidable. It 
is five feet and an half long from the point of the bill to the 
extremity of the claws. The legs arc two feet and an half 
■high from die belly to the end ot the claws. The head and 
-mck together arc a foot and an hah $ end the larged toe, 
including the claw, i* five inches king. The claiv alone of 
the lcail toe is three inches and a hall in len *th. The wing 
is fo fmall that it does not appear, it being hid under the 
feathers of the back. In other hods, a part of the leathers 
ferve for flight, and arc different rroin tho'c that fenre mere- 
ly for covering ; but in the cl Towary all ihe haificis are of 
the fame kind, and outwardly of the fame colour. ‘They 
are generally double, having two long ihafts, which gro\ar 
out of a (hurt one, which hi fixed in the (km« Thofe that 
are double are always of an unequal length : for fome arc 
14 inches tong, particularly on the romp, white others arc 
not above tlucc. The beard* that adorn the ftem or (haft 
arc about half-way to the end, very long, and as thick as 
an horfe hair, without being fubdividrd into fibres. The 
Hern or fhaft is flat, fhining, black, and knotted below; and 
from each knot there proceeds a beard, hkewife the beards 
at the end of the large feathers are perfectly black, and to- 
wards the root of a, grey tawny colour ; fhortcr, more foft, 
and throwing out fine fibres like down; fo that nothing ap- 
pears except the ends, which aic haid and black ; tncaufe 
the other part, compofcd of down, is quite covered. That 
■arc feathers on the head and neck ; but they are fo Ihort 
and thinly fawn, that the bird’s fkin appears naked, except 
towards the hinder pait of the head, where they are a little 
longer. The feathers which adorn the romp are extremely 
thick ; but do not differ in o’ her rrfpcftl from the reft, ex- 
cepting their being longer. The wings, when they arc de- 
prived of their feathers, are but three inches long ; and the 
feathers are like thofe on other pjrts of the body. The 
ends of the wings are adorned with five prickles, of diffetent 
lengths and thick nef*, which bend like a bow: thefe are 
hollow from the root* to the very points, having only that 
flight lubllancc within which all quill* arc ktujwn to have. 

The longeft of thefe prickles is 1 1 inches ; and it is a quar- 
ter of an inch in diameter at the root, being thicker there 
than towards the extremity \ the point l’ecmw broken off. 
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The part, however, which mod diftingoiftiet this animal 
‘ L - » ib the head ; which, though fmall, like that of an ollrich, 
docs not fail to infptre fome degree of terror. It is bare of 
feathers, and is in a manner armed with an helmet of homy 
fubftance, that covers it from the root of the bill to near 
half the head backwards. This hetmet is black before and 
yellow behind. Its fubftance is very hard, being formed by 
the elevation of the bone of the (kull ; and it confifta of fe- 
veral plates, one over another, like the horn of an os. Some 
have fuppofed that this was died every year with the fea- 
thers ; but the mod probable opinion is, that it only exfo- 
liates (lowly like the beak. To the peculiar oddity of this 
natural armour may be added the colour of the eye in this 
animal, which is a bright yellow; and the globe bemg above 
an inch and a half in diameter, give it an air equally fierce 
and extraordinary. The hole of the ear is very large and 
open, being only covered with fraall black feathers. The 
fide* of the head, about the eye and ear, being deditotc of 
any covering, are Uue, except the middle of the lower eye- 
lid, which is white. The part of the bid which anfwers to 
the upper jaw in other animals is very hard at the ed^et 
above, and the extremity of it is like that of a turkey-cock. 
The end of the lower mandible is {lightly notched, and the 
whole is of a greyilh brown, except a green fpot on each 
fide. As the beak admits a very wide opening, this con- 
tributes not a little to the bird's menacing appearance. The 
neck is of a violet colour, inclining to that of Gate f and it 
is red behind in feveral places, but chiefly in the middle. 
About the middle of the neck before, at the rife of the 
large feathers, there are two precedes formed by the (kin, 
which refemble fomewhat the gills of a cock, but that they 
arc blue as well as red. The (kin which covers the fore- 
part of the bread, on which this bird leans and refts, is hard, 
callous, and without feathers. The thighs and legs are co- 
vered with feathers, and are extremely thick, ftrong, ftraight, 
and covered with feales of feveral ftapes ; but the legs are 
thicker a little above the foot than in any other place. The 
toes are likrwife covered with feales, and are bat three in 
number ; for that which fhould be behind is wanting. The 
claws are of a hard folid fubftance, black without and white 
within. 

The internal parts arc equally remarkable. The caifo- 
wary unites with the double ftomach of animals that live 
upon vegetables the (hort intcftioc* of thofe that live upon 
flefb. The inteftincs of the caflowary are 13 times Ihorter 
than thofe of the oftrich. The heart is very fmall, being 
but an inch and an half king, and an inch broad at the 
bafe. Upon the whole, it has the head of a warrior, the 
eye of a lion, the defence of a porcupine, and the fwiftnefs 
of a courier. 

Thus formed for a life of hoftility, for terrifying others, 
and for its own defence, it might he expeded that the caf- 
fowary was one of the moll fierce and terrible animals of the 
creation. But nothing is fo oppofite to its natural charac- 
ter : it never attacks others ; and in dead of the bill, when 
attacked, it rather makes ufe of its legs, and kicks like a 
borfe, or runs againfl its purluer, beats him down, and treads 
him to the ground. 

The manner in which this animal moves is not left extraor- 
dinary than its appearance. Inftcad of going dirc&ly for- 
ward, it forms to kick up behind with one leg ; and then 
making a bound onward with the other, it goes with fuch 
prodigious velocity, that the fwiftcll racer would be left far 
behind. 

The fame degree of voracioufnefs which we perceived in 
the ollrich obtains as ftrongly here. The caflowary fwal- 
lows every thing that comes within the capacity of its gui- 
ld. The Dutch aflert, that it can devour not only glafo, 
Vol. XVIII. Patti. 


iron, and ftottes, but even live and burning coals, without Smrtfcio 
teftifying the fmalleft fear or feeling the leaft injury. It is # 

(aid, that the pafTage of the food through its gullet is per- . tr T” on ~, 
formed fo fpeedily, that even the very eg£t which it has 
fwallowed whole pafs through it unbrnktn in the fame form 
they went down. In fii£t, the alimentary canal of this ani- 
mal, as was obferved above, is extremely fliorf ; and it may 
happen, that many kinds of food arc indigeftible in its fto- 
mach, as wheat or cun ants arc to man, when fwallowed 
whole. 

The caflowary'* eggs arc of a grey-alh colour, inclining 
to green. They are not fo large nor fo round as thofe of 
the ollrich. They arc marked with a number of little tu- 
bercles of a deep green, and the (hell is not very thick. The 
largeft of thefe is found to be 15 inches round one way, 
and about 1 2 the other. 

The fouthern parts of the moft eaftern Indies feem to 
be the natural climate of the caflowary. His domain, if we 
may fo call it, begins where that of the oftrich terminates. 

The latter has never been found beyond the Ganges; while 
the caflowary is never fecn nearer than the iflands of Banda, 

Sumatra, Java, the Molucca iflands, and the correfponding 
parts of the continent. Yet even here this animal feems 
not to have multiplied in any conflderable degree, as we 
find one of the kings of Java making a prefent of one of 
thefe birds to the captain of a Dutch (hip, confidering it a* 
a very great rarity. 

2. The Cajuarhu AW Holland!*, or New Holland caf- 
fowary, differs confiderablv from the common caflowary. 

It is a much larger bird, (landing higher on its legs, and 
having the neck longer than in the common one. Total <7#wl ^ r 
length feven feet two inches. The bill is not greatly diffe* 
rent from that of the common caflowary ; but the ho mj" b«u»j 
appendage or helmet on the top of the head in this fpecic* 
is totally wanting : the whole of the head and neck is alfo 
covered with feathers, except the throat and fore part of 
the neck about half way, which are not fo well feathered as 
the reft ; whereas in the common caflowary the bead and 
neck arc bare and caruncolated as in the turkey. 

The plumage in general confifts of a mixture of brown 
and grey, and the feathers arc fomewhat curled or bent at 
the ends in the natural ftate : the wings aie fo very (hort m 
to be totally ufelcfs for flight, and indeed are fcarccly to be 
diftingutfhed from the reft of the plumage, were it not for 
their (landing out a little. The long (pines which arc Icen 
in the wings of the common fort are in this not obfer- 
vable, nor is there any appearance of a tail. The legs are 
(lout, formed much as in the galeated caflowary, with the 
addition of their bcin * jagged or (awed the whole of their 
length at the back part. 

'Phis bird is not uncommon in New Holland, as feveral 
of them have been feen about Botany Bay and other parts. 

Although it cannot fljr, it runt fofwiftly, that a Greyhound 
can fcarcely overtake tt. The fltfti is faid to be in tafte not 
unlike beef. 

bTRUTHIOLA, in botany ; a genus of plants belong- 
ing to the clafs of Mr/tndria^ and order of mtmogynia. The 
corolla is wanting j the calyx is tuhuloua, with eight glan- 
dules at its mouth ; the bciry is without juice, and mono- 
fpermous. The fpcciet are three, the virgats, crc&a, and 
nana, all of foreign extraction. 

STRYCHNOS, in botany : A genus of plants belong- 
ing to the dafs of pmtandria, and order of monagynia ; and 
in the natural fyftem ranging under the a8tb order, Lurid*. 

The corolla is quinqutfid ; the berry is unilocular, with a 
woody bark. The fperics arc three, the mix vomica, co- 
lubrina, and potatorum, natives of foreign countries. , t „ 

STRYMON (auc. gtog-)> formerly Couoztu ; a river com- 
F diluting 
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?°7p*» Aituiuig the ancient limits of Macedonia and Thrace ; rifutg 
ua<r ‘ in mount Scombrus (Aijllotlc). Authors difter as to the 
modern name of this river. 

STRYPE (John), was defeended from a German fami- 
ly, born at London, ami educated at Cambridge. He was 
vicar of Low Layton in Eflex, and diftinguiflrcd himfelf by 
hi# compilations of Lives and Memoirs ; in which, as Dr 
Birch remarks, bis fidelity and induftry will always give a 
value to his writings, however defl it titc they may be of the 
graces of ftylc. He died in 1737, after having enjoyed his 
vicarage near 68 years. 

STUART (Dr Gilbert), was born at Edinburgh in 
the year 1742. His father Mr George Stuart was profef. 
for of humanity in the nniverfity, and a man of considerable 
eminence for his cLffical taile and literature. For thefe ac- 
complilhr-.cnts he was probably indebted in no fmall degree 
to bis relation the celebrated Ruddimao, with whom both 
he and his fon converted familiarly, though they afterwards 
united to ii jure his fame. 

Gilbert having finifhrd hia daflical and philofbphical flu- 
dies in the grammar fchool and univerfity, applied himfiif 
to jurifprudence, without following or probably intending 
to follow the pro*cfiioo of the law. For t fiat profcffiuri he 
has been rcprclentcd as unqualified by indolence ; by a paf- 
fion which at a very early period of life be difplayed for ge- 
neral literature ; or by boundlef* diffipation : — and all thefe 
circumftances may have contributed to make him rclinquiih 
pun'uits in which he could hope to filtered only by patient 
jpcrfcverance and drift decorum of manners. That he did 
not waftr his youth in idlencfs, is, however, evident from 
An Hiflorical Difiertation concerning the Antiquity of the 
Britrfh Conilitution, which he publilhtd before tic had cum* 
pitted his twenty-fecond year, and which had fo much me- 
et aa to induce the univerfity of Edinburgh to confer upon 
the author, though fo young a man, the degree of LL. D. 

After a ftudious interval of fomc years, he produced a 
valuable work, under the title of A View of Society in 
Europe, in its Progrcfs from Kudenefs to Refinement j or. 
Inquiries concerning the Hiilory of Laws, Government, and 
Manners. He had read and meditated with patience on 
the moll important monuments of the middle ages; and in 
this volume (which fpeedily reached a fecond edition) he 
aimed chiefly at the praife of originality and invention, and 
difeovered an induflry that is fddom conne&ed with ability 
and difeernment. About the time of the publication of 
the fir ft edition of this performance, having turned his 
thoughts to an academical life, he afleed for the profdTor- 
ihtp of public law in the univerfity of Edinburgh. A ccord- 
ing to his own account he had been promifrd that place by 
the minifleT, but had the mortification to fee the profeflbr- 
Ihip bellowed on another, and all his hopes hl&fled by the 
influence of Dr Robert km, whom he reprefented as under ob- 
ligations to him. 

To the writer of this article, who was a ttran-rer to thefe 
rival candidates for hillorical fame, tlus part of the (lory 
fetens very incredible ; as it is not cafy to conceive how it 
ever could be in the power of Dr Stuart to render to the 
Lamed Principal any cfleutial firvicc. It was believed in- 
deed by the earl of Buchan, and by others, who obferved 
that the illiberal jealoufy not unfrequent in the world of 
letters, was probably the fource of this oppofition ; which 
entirely broke the intimacy of two perfect who, before that 
time, were underflood to be on the moll friendlr footing 
with each other. Ingratitude, however, is as likely to have 
* ^ >cerl Tlce Stuart as of Dr Robcrtfon ; for we 

i/~^nhT ***** been told by a writer*, who, at lead in one inflance, 

aji,. hm qomf ktcijr proved what U affirm 3, that “ fuch was Gil* 


bert Stuart*# laxity of principle as a man, that he ewrfider- ***>**•» 

ed ingratitude as one of the tnofl venial fins * fuch was his * c «* ce » 
conceit as a writer, that he regarded no one's merits but * 
his own ; Inch were his disappointments, both as a writer 
and a man, that he allowed his pcevilbmrfs to foar into ma- 
lice, and indulged his malevolence till it fettled in corrup- 
tion.” 

Soon after this disappointment Dr Stuart went to Lon- 
don, where he became from j 76H to 1 774 one of the wri- 
ters of the Monthly Review. In 1 771 Dr Adam, reftor of 
the high fchool at Edinburgh, publifhed a Latin Grammar, 
which he intended an an improvement ot the famous Roddi- 
man’s. Stuart attacked him in a pamphlet under the name 
of bvjhbj % and treated him with much feverity. la do- 
ing this, he was probably actuated more by fome perfonal 
ddlike of Dr Adam than by regard for the memory of bis 
learned relation ; for on other occafions he ihowed fufficient- 
ly that he had no regard to Ruddhnan’s honour as a gram- 
marian, editor, or critic. 

In 1774 he returned to his native city, and began the 
Edinburgh Magazine and Review, in which he difcuflcd 
the liberty and cuoflitution of England, and ditlioguiihed 
hiir.fcif by an inquiry into the chatafter of John Knox the 
reformer, whofe principles he reprobated in the fevrreft 
terms. About this lime he revifed and published Sullivan's 
Left arcs im the CunAitutioii of England. Soon after he 
turned his thoughts to the hiilory of Scotland, and pub- 
lilhed Obfirvatinns concerning its Public Law and Confli- 
tittion.l Hiilory; in which he examined with a critical care 
the preliminary book to Dr Kubcrtfon's Hittary. His 
next work was The Hiilory of the Reformation ; a book 
which dtferves praife for the eafy dignity of the narrative, # 
and for Uriel impartiality. His lail great work. The Hit- 
tory of Scotland from the ElLblilhmcot of the Reformation 
to the Death of Queen Mary, which appeared in 1782, has 
been wry generally lead and admired. Hia purpofc was to 
vindicate the char after of the injured cueen, and expofe tin* 
weaknefs of the arguments by which Dr Rohertfon had en- 
deavoured to prove her guilty ; but though the ftyleof this 
work is his own, it contains very little matter which was 
not furnifhed by Goodall and Tytlcr ; and it is with the 
arms which thefe two writers put into his hands that Dr 
Stuart vanquished his great sntagonift 

In 1782 he once more vifited London, and engaged in 
the Political Herald and Englifh Review ; but the jaundico 
and dropfy increafing on him, he returned by lea to his na- 
tive country, where he died in the houfc of bis father on the 
13th of Auguil 178ft. 

In his perfon Dr Stuart was about the middle fire and 
juftly proportioned. His countenance was rrtodefl and ex- 
preflivc, fometimrs glowing with lentimenti of friendfhip. of 
which he was truly fufcrptiblc, and at others darting thas 
fat iic and indignation at folly and vice which appear 13 fonwr 
of his writings. He wav a boon companion ; and, with a 
conilitution that might have flood the (hock of ages, he fell 
a premature martyr to intemperance. His talents were cer- 
tainly great, and his writings are tifrful ; but he Items to 
have been influenced more by paffion than prejudice, and 
in his charafter there was not much to be imitated. 

STUCCO, in building, a compofition of white marble 
pulvcrtlrd, and mixed with platter of hmc ; and the whole 
bang fifted and wrought up with water, is to be ofed Like 
common plaflcr : this is called by Pliny marr^ratvm oput p 
aud al barium »put. 

A patent has been granted to Mr B. Hiugius for in- 
venting a new kind of flucco, or water-cement, more firm 
and durable than any heretofore. Its cuoipofitiua, as ex- 

traded 
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•*rrc»» tnfltfd from the fpcdficati/m 6* m;d by lumtdf, it mb fuU 
- low* ; 44 Driftftod, or quarry (a) (and, which conhfts chief- 
ly of bard quartofe flat-faced grains with (harp angles ( 
which ii the freeft, or may be moll eafily freed by walking, 
from clay, fitlts and calcareous, gypfeous, or other grains 
lift hard and durable than quart* ; which contains the {mall- 
HI quantity of pyrites or heavy metallic matter iufeparable 
by waffling ; and which fuffers the fmalleit diminution of 
Its bulk in washing in the following manner— ft to be pre- 
ferred before any other. And where a coarie and a fine 
fand of this kind, and correfpopdiug in the her of their 
grains with the coarfe and tine fands hereafter defetibed, 
cannot be eafily procured, let fuch fand of the foregoing 
quality We chofcn as may be tinted and deaofed iu the fol- 
lowing manner : 

“ Let the land be tilted in ft reaming clear water, tliro’ 
a fieve which fhall give paflage to all fuch grains as do not 
exceed one-fixteenth of an inch in diameter { and let the 
ftream of water and the fifting be regulated fo that all the 
fand, which is much finer than the Lynn- fand commonly 
uftd in the London gtaft-houfes, together with clay and 
every other matter fperifically lighter than fand, may be 
wafhed away with the ftream, whuff the purer and coarfer 
fand, which pafles through the fieve, fubtides in a conveni- 
ent receptacle, and whilft the coartc rubbifh and nibble re- 
main on the fieve to be rejected. , 

44 Let the fand which thus fubtides in the receptacle be 
wafhed in dean ftream ing water through a finer fieve, fo 
«s to be further clean fed and Totted into two parcels ; a coar- 
fer, which will remain in the fieve which is to give paflage 
to fuch grains of fand only as are left than one-thirtieth of 
an inch in diameter, and which is to be laved apart under 


the name of cstrft fjnd / and a finer, which wfll p&fs thro* 
the fieve and lublidc in the water, and which is to be laved 
apart under the name of jute fand . — Let the coarfc and tlie 
fine fand be dried fcparatcly, either in the fun or on a clean 
iron-pUte, fet oo a convenient fur face, in the manner of a 
fand- I k at (a). 

“ Let lime be chofcn (c) which is Hone-lime, which 
heats the moft in flaking, and flakes the quickeft when du- 
ly watered ; which is the frdheft made and clofeft kept * 
which diflblvcs in diftillcd vinegar with the leafl effervef. 
cence, and leaves the fmailell rrtiduc infoluble, and in this 
refiduc the linallcft quantity of clay, gypfum, or martial 
mattet. 

M Let the lime chofcn according to thefc important rnlca 
be put in a brail-wired fieve to the quantity of 14 pounds. 
Let the fieve be finer than either of the foregoing ; the fi- 
ner, the better it will be: let the lime be flaked (o) by 
plunging it in a butt filled with Toft water, and railing it 
out quickly and fullering it to heat and fume, and by re- 
peating this plunging and railing alternately, and agitating 
the lime, until it be made to pats through the fieve into the 
water } and let the p-*rt of the lime which docs not eafily 
paft through the fieve be irjc&cd : and let frefh portions 
of the lime be thus uftd, until as many (*) ounces of lime 
have pafled through the fieve as there arc quarts of water 
in the butt. Let the water thus impregnated Hand in the 
butt cloftly covered (r) until it becomes clear ; and through 
wooden (c) cocks placed at different heights in the butt, 
let the clear liquor be drawn off as fall ( h ) and as low as 
the lime fubtides, ior ufc. This clear liquor I call the es- 
mentmg liquor ( 1). The freer the water is from faline mat- ' 
ter, the better will be the cementing liquor made with it. 

F 2 " Let 




(a I “ This is commonly called pH fand. 

(a) 44 The fand ought to be flirred up continually until it is dried, and is then to be taken off ; for otherwife the eva- 
poration will be very flow, and the fand which lies neat the iron plate, by being overheated, will be dilcoloured. 

(c) u The preference given to ftone-limc is founded on the preftnt practice in the burning of lime, and ©n the 
clofer texture of it, which prevents it from being fo footi injured by expofurc to the air as the more fpongy chalk- 
lime is ; not on the popular notion that ftone-limc has fomcihin * in it whereby it excels the bell chalk in the cementing 
properties. The gypfum contained ip Umc-ftonc remains unaltered, or very little altered, in the lime, alter the burn- 
ing ; but it is not to be expected that clay nr martial matter fhould be found in their native ll ate in well-burned lime ; 
for they concrete or vitrify with a part of the calcareous earth, and co:i(litute the hard grains or lumps which remain un- 
diflolvcd in weak acids, or are ft parable from the flaked lime by fifting it immediately through a fieve. 

(d) 41 This method of impregnating the water with lime is not the only one which may be adopted. It ft, how- 
ever, preferred before others, bccaufe the water clears the fooner in confequcnce of its being warmed by the flaking 
lime ; and the gypfeous part of the lime does not diffufe itfclf in the water lo freely in this way as it duct when the 
lime ft flaked to fine powder in the common method, and ft then blended with the water ; for the gypfeous part of 
the lime flakes at firft into grains rather than into fine powder, and will remain on the fieve after the pure lime haa 
pafled through, long enough to admit of the intended reparation ; but when the lime is otherwife flaked, the gypftout 
grains have time to flake to a finer powder, and palling through the fieve, diflblvc in the water along with the lime. I 
have imagined that other advantages attended this method of pteparing the lime-water, but I cannot yet fpcak of them 
with prccifion. 

(1) 44 If the water contains no more acidulous gas than is ofually found in river or rain water, a fourth part of thii 
quantity of lime, or left, will be fufticicnt. 

(f) 44 'Hie calcareous cruft which forms on the furfacc of the water ouerbt not to be broke, for it allifts in excluding 
the air, and preventing the abforption of acidulous gas whereby the lime-water is fpoilcd. 

(c) 44 Draft-cocks are apt to colour a part of the liquor. 

(h) 44 Lime-water cannot be kept many days unimpaired, in any veflels that are not perfe&ly air-tight. If the liquor 
be drawn off before it clears, it will contain whiting, which is injurious ; and if it be not iuftantly ufed alter it is drawn 
limpid from the butt into open veflels it will grow tin bid again, and depofit the lime changed to whiting by the gas ab- 
sorbed from the air. The calcareous matter which fubfides in the butt refemblcs whiting the more nearly as the lime haa 
been more fparinuly employed ; in the contrary circumftances, it approaches to the natuie of lime ; and in the intermedi- 
ate ftate, it ts fit for the common competition of the plaftcrers for infiift ftueco. 

(1) 44 At the time of writing this fpccificaiioo, 1 preferred this term before that of lime-water, on grounds which I 
had not fuflicicntly examined. 
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tfrvetft. •* Let $6 pounds of the aforefaid chofen lime be flaked, 
r “ * r by gradually fprinkling on it, and cfpccially on the unfla- 
ked pieces, the cementing liquor, in a dofe (a) clean place. 
Let the flaked part be immediately (l) fifted through the 
iaft-mentioned fine brafs- wired fievc : Let the lime which 
paffes be ufed inlUntly, or kept in air-tight vcffds, and let 
the part of the lime which does not pafs through the Here 
be rejected (m). — T his finer richer part of the lime which 
paffes through the fieve I call purified lime. 

44 Let bone-afh be prepared in the nfual manner, by 
grinding the whited burnt bones, but let it be tilted, to be 
much finer than the bonc-afh commonly fold for making 
cupels. 

44 The mod eligible materials for making my cement be- 
ing thus prepared, take 56 pounds of the coaife fund and 
42 pounds of the fine fand ; mix them on a large plank of 
hard wood placed horizontally ; then fpread the fand i'o that 
it may ft and to the height of fix inches, with a flat furface 
on the plank ; wet it with the cementing liquor ; and kt 
any fuperfluous quantity of the liquor, which the fand in 
the condition deferibed cannot retain, flow away off the 
plank. To the wetteft fand add 14 pounds of the putrefi- 
ed lime in feveral fuecclEve portions, mixing and beating 
them up together in the mean time with the inftruments ge- 
nerally ufed in making fine mertar : then add 14 pounds of 
the bone-aih in fucccflivc portions, mixing and beating all 
together. The quicker and the more peifcfUy thefe ma- 
terials are mixed and beaten together, and the fooner the 
cement thus formed is ufed, the better ( j* ) it will be. This 
I call the water -cement coarftgraintd , which is to be applied 
in building, pointing, phftering, ftuccoing, Or other work, 
as mortar and ftucco now are ; with this difference chiefly, 
.that as this cement is fhortcr than mortar or common ft uc- 
co, and dries fooner, it ought to be worked expeditioufly 
in all cafes; and in ftuccoing, it ought to be laid on by Ai- 
ding the trowel upwards on it ; that the materials uled 
dong with this cement in building, or the ground on which 
it is to be laid in ftuccoing, ought to be well wetted with 
the cementing liquor in lire inftanto. laying on the cement; 
and that the cementing liquor is to be ufed when it is ne- 
ceflary to moiften the cement, or when a liquid is required 
to facilitate the floating of the cement. 

** When fuch cement is required to be of a finer texture. 


take 98 pounds of the fine fand, wet it with the cementing Stucco. 
liquor, and mix it with the puiificd lime and the bone- * 

■fh in the quantities and in the manner above deferibed ; 
with this difference only, that 15 pounds of lime, or (o) 
thereabouts, are to be ufed inftead of 1 4 pounds, if the 
greater part of the fand be as fine as Lynn (and. This I 
call v>ater -cement fine-grained. It is to be ufed in giving the 
laft coating, or the finifh to any work intended to imitate 
the finer-grained flours or ftucco. But it may be applied 
to all the ufes of the watcr-ccmcnt coarfc grained, and in the 
fame manner. 

44 When for any of the foregoing pnrpofes of pointing, 
building, See. fuch a cunent is required much cheaper and 
coarfer-grained, then much coarfrr clean fand than the forego- 
ing coarfe (and, or wtll-wafhcd fine rubble, is to be provided. 

Or this coarfe fand or rubble take 56 pounds, of the foiego- 
ing coarfc (and 28 pounds, and of the hoc fluid 1 4 pounds ; 
and altcT mixing thefe, and wetting them with the cement- 
ing liquor in the foregoing manner, add 14 pounds, or 
fomcwhal left*, of the (r) purified lime, and then 14 pounds 
or fomewhat Ids of the bone-aih, mixing them together in 
the manner already deferibed. When my cement is requi- 
red to be white, white fand, white lime, and the whited 
bone-aih are to be chofen. Grey fand, and grey bone-afti 
formed of half-burnt bones, are to be chofen to make the 
cement grey ; and any other colour of the cement is obtain- 
ed, other by choofing coloured fand, or by the admixture 
of the ncccflary quantity of coloured talc in powder, or of 
.coloured, vitreous, or metallic powders, or other durable co- 
louring ingredients commonly ufed in paint. 

44 To the end that fuch a watcr-ccmer.i as I have descri- 
bed may be made as ufeful as it it poflible in all circum- 
ftanccs ; and that no perfon may imagine that my claim and • 
right under thefe letters -patent may be eluded by divers va- 
riations, which may be made in the foregoing prucels with- 
out producing any notable defedt in the cement ; and to the 
end that the principles of this art, as well as the art itfelf, 
of making my cement, may be gathered from this fpecifica* 
tion and perpetuated to the public ; 1 (hall add the follow- 
ing observations ; 

_ 44 1 his my water-cement, whether the coarfe or fine 
grained, is applicable in forming artificial ftune, by making 
alternate layers of the cement and of flint, hard Hone, or 

brick. 


(x) 41 The vapour which arifes in the flaking of lime contributes greatly to the flaking of thefe pieces which lie in it# 
way ; and an unncccflary waftc of the liquor is prevented, by applying it to the lime heaped in a pit or in a vcflel, which 
may reft rain the iffue of the vapour, and direct it through the mafs. If mote of the liquor be ufed than is neceflary to 
flake the lime, it will cicatc error in weighing the flaked powder, and will prevent a part of it from pafling freely thro* 
the fieve. *lT»c Liquid is therefore to be ufed fparingly, and the Line which has efcaped its action is to be fprinklcd apart 
with frefh liquor. f 

(l) 44 When the aggregation of the lumps of lime is thus broken, it is impaired much fooner than it is in the former 
Jlatc, becaufe the air more freely pervades it. 

f m) 44 Becaufe it confifta of heterogeneous matter or ©f ill burnt lime ; which laft will flake and pafs through the fieve, 
if the lime be not immediately fifted after the flaking, agreeable to the text. 

(h) 44 Thefe proportions arc intended for a cement made with (harp fand, for incruftation in expofed fit nations, where 
ft is neccffary to guatd againft the effects of hot weather and rain. In general, half this quantity of booe-alhes will be 
found fulBcicnt ; and although the incruftation in this latter cafe will not harden deeply fo loon, it will be ultimately 
ftrooger, provided the weather be favourable. 

44 The injuries which lime and mortar fuftain by expofure to the air, before the cement is finally placed in a quiefeent 
Hate, are great ; and therefore our cement is the worie for being long beaten, but the better as it is quickly beaten until 
the mixture 19 effected, and no longer. 

(0) 44 The quantity of booe-aflica is not to be incrcafcd with that of the lime j but it is to be lcffcocd as the expofur; 
and purpofes of the work will admit. 

(») 41 Bccaufc Ids lime is ncccflary, as the fafld is coarfer. 
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brick, in moulds of the figure of the -intended done, afld 
by expofiug the miffa fo formed to the open (qJ air to 
harden. 

“When fucb cement is required for witer (a) fences, 
two-thirds of the prescribed quantity of bone aihes are to be 
omitted ; and in the phee thereof an equal meafure of pow- 
dered terras is to be ufed ; and if the fand employed be not 
of the coarfrft fort, more terras mud be added, lo that the 
terras Ha all be by weight ouc-fixth part of the weight of 
the fand. 

“ When fucb a cement is required of the fineft grain fa) 
Oi in a fluid form, fo that it may be applied with a bruin, 
flint powder, or the powder of any quart ofc or hard earthy 
fubftance, may b- ufed in the place of fand ; but in a quan- 
tity fmaller, as the Hint or other powder is finer ; fo that 
the flint powder, or other fuch powder. Dull not be more 
than fix times the weight of the lime, nor left than four 
times its weight. The greater the quantity of lime within 
thefe limits, the more will the cement be liable to crack 
by quick drying, and w vtrfa. 

“ Where fuch land as I prefer cannot be conveniently 
procured, or where the fand cannot be conveniently wafted 
and forted, that land which moll rrfimblcs the mixture of 
coarfc and fine fand above preferibed, may be ufed as I have 
direiled, provided due attmtion is paid to the quantitr of 
the lime, which is to be greater ^ t) as the quantity is finer, 
and vice verfj. 

44 Where fand cannot be cafily procured, any durable 
flonv body, or baked earth grofsly powdered (o), and lort- 
cd nearly to the fires above preferibed for land, may be 
ufed in the place o* fand, meafure for meafure, but not weight 
for weight, imicfs fuch graft powder be as heavy fpccilically 
as fand. 

44 Sand may be clcanfcd from every fofter, lighter, and left 
durable matter, and from that part of the fand which is too 
fine, by various methods preferable (x), in certain citcum- 
ftances, to that which I have deferibed. 

41 Water may be found naturally free from fixable gas. 
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felcnite, or clay ; fuch water may, without any notable in- Stucco, 
convenience, be ufed in the place of the cementing liquor j ”* 
and water approaching this (late will not require (o much 
lime as I have ordered to make the cementing liquor ; and 
a cementing liquor fufficicntly ufefnl may be made by vari- 
ous methods of mixing lime and water in the deferibed pro- 
portions, or nearly fo. 

4 * When done-lime cannot be procured, chalk-lime, or 
(hell-lime, which bed refemblcs done-lime, in the charac- 
ters above written of lime, may be ufed in the manner de- 
feribed, except that fourteen pounds and a half of chalk- 
lime will be required in the place of fourteen pounds of 
done-lime. The proportion of lime which I have prescri- 
bed above may be increafed without inconvenience, when 
the cement or ftucco is to be applied where it is not liable 
to dry quickly ; and in the contrary circumdance, this pro- 
portion may he diminifted ; and the defeat of lime in quan- 
tity or quality may be vety advantageoufly flip plied (y), 
by caufing a con Adorable quantity of the cementing liquor 
to foak into he work, in lucceffive portions, and at diltant 
intervals of time, fo that the calcareous matter of thecement- 
in.r liquor, and the mutter attracted from the open air, may 
fill and Aren? then the work. 

44 The powder ot almoil every well dried or burnt ani- 
mal fubilance may be ufed indead of bone -aft ; and feverai 
earthy powders, eipeciaily the micaceous and the metallic ; 
and the elixated a this of divers vegetables whole earth will 
not burn to Lme ; and the aftet of mineral fuel, which are 
of the calcareous kind, but will not burn t6 lime, will an- 
fwer the ends of bone-aft in feme degtee- 

44 The quantity of boae-afh deferibed may be leflened 
without injuring the cement, in thofe circumAanccs efpeci- 
ally which admit the quantity of lime to be leflened, and in 
thofe wherein the cement is not liable to dry quickly. 

And the art or remedying the dcfc&s of lime may be ad- 
vantagcoufly pra&iicd to lupply the deficiency of bone aft, 
especially in building, and in makiug artificial done with 
this cement. 

STUD, 
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(qJ 44 But they mud not be expofed to the rain until they are almoft as itrong as freft Portland done ; and even then 
they ought to be dickered from it as much as the circumdanccs will admit. Thefe Hoiks may be made very hard and 
beautiful, with a fmall expence of bone-aft, by toaking them, after they have dried thoroughly and hardened, in the- 
lime liquor, and repeating this proccft twice or thrice, at didant intervals of time* The hke effect was experienced in 
ioc inflations. 

(a) 44 In my experiments, mortar made with term-powder, in the ufual method, does not appear to fotm fo Arong a 
cement for water-fence* as that made, according to the fpccification, with coaiie fand ; and*l fee no more reafon for 
avoiding the ufe of fand in terras-mortar, than there would be (or rejecting done from tht^%ibanhmeut. ’fhc bone-- 
attics meant in this place are the dark grey or black, fort. I am not yet fully latisficd about the operation of them in 
this in (lance. 

(s) 44 The qualities and ufes of fuch fine calcareous cement are recommended chiefly for the purpofe of fmoothing 
and Hnilhing the Itrongcr cxudaceous works, or for wafting walls to a lively and uniform colour. For this latl intention, 
the mixture mud be as thin aB new cream, and laid oo brilkly with a brufh, in dry weather ; and a thick and durable coat 
is to be made by repeated wafting ; but is not to be attempted by ufmg a thicker liquor ; for the coat made with this laft 
is apt to fcale, whilll the former endures the weather much longer than any other thin calcareous covering that has beeiw 
applied in this way. Fine yvllow-ochre is the chcaped colouring ingredient for fuch waft, when it is required to imitate 
Tath-ltone, or the warm-white done*. 

( t) 44 If flea- land be well wafted in freft water, it is a* good as any other round fand. 

(u) 44 The cement made with thefe and the proper quantities of purified lime and lime-water, are inferior to the 
bed, as the grains of tkeie powders are more perilhablc and brittle than thofe ot (and. They will *ot therefore be 
emplojed, unleft for the fake of evadon* or for want of land : in this latter cafe, the finer powder ought to be wafted 
away. 

( x ) 41 Tins and the next paragraph is inftrtcd with a view to evefions, as well as to fugged the eaJier and cheapen 
methods which may be adopted in certain circumilaoces, by ariiAs who uaderAand the principles which I endeavour- 
ed to teach. 

(v) “ This praflice is noticed, as the remedy which may be ufed for the defe£U arifing from erafive mcafurcs, and a* 
the method of giving fpongy ucrulUUoai containing bone-afto* the grcatcli degree of hjudaeft,’' 
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STUD, ia Ike manege, a collection of breeding boric* 

ffcd mares. 

STUDDINO-SAlis, mtain light fails extended, in 
modtiaie atid lleady breezes, beyond the fkiits of the prin. 
cipal 'ails, sKne they appear as wings upon the yard-arms. 

BTLIJr', in commerce, a general name for all kinds of 
fabrics of gold, fiber, llik, wool, hair, cotton, or thread, 
roauus&ured on the loom ; of which numlier are velvets, 
brocades, mohairs, latins, taffetas, cloths, frrgc*, dec. 

STUKELY (Dr William), a celebrated antiquarian, 
defetnded from an ancient family in Lincolnlhirc, was bom 
at Holbcch in 1 6S7, and educated in Bennct college, Cam' 
bridge. While an under-graduate, he often indulged a 
ilrong p»openiity to drawing and defigning ; hut made pby. 
lie his principal iludv, and firft began to pradtile at Bolton 
iu his native country. In 1717 he removed to London, 
where, on the recommendation of Dr Mead, he was foon 
efter c’cdlcd a fellow of the Royal Society ; he was one of 
the firil who revived that of the antiquarians in 171b, 
and was their f arret ary for many years during his rcfidcncc 
in town. In 1729 he took holy orders by the encourage- 
ment archbiihop Wake ; and was foon after prefeuted by 
lord chancellor King with the living of All-Saints in Stam- 
ford. In 1741 he became one of the founders of the E- 
gyptian fociety, which brought him Acquainted with the 
benevolent duke of Montague, one of the members ; who 
prevailed on him to leave Stamford, and prefentrd him to 
the living of St George the Martyr, Queen Square. He 
died of a ftrokc of the palfy in 1 765. lu his phyfical ca- 
pacity, his Diflertaiion on the Spleen was well received ; 
rind bit Jlintrarium Curujum, the hr ft fruit of his juve- 
nile excursions, was a good fpedmen of what was to be ex- 
pended Irom bis riper age. His great learning, and pro- 
found rd care lies into the dark remains of antiquity, enabled 
him to publiih many elaborate and curious works : his 
iriends tiled to call him the arih^dmiA of his age. His dii- 
courfes, intit led Palaograplia Sjcra , on the vegetable crea- 
tion, befpeok him a boiamft, philofopher, and divine. 

STUM, in the wine-trade, denotes the un fermented juice 
of the grape after it has been fcvcral times racked off 
and feparated from its fediment. The calks are for this 
purpotc well matched or fumigated with brimllone every 
time, to prevent the liquor from fermenting, a* it would 
otherwise rradilv do, and become wine. See Must. 

.STUPIDI’TY. The Gmk wrord nwri mrrtfpomU 
moft with our EngllOi word Jiupility or Joo/Jhnf/i, when 
ufrd to expreisthat ft3tc of mind in which the intcllefts are 
detective. The immedi^e caufes arc faid to be, a de- 
ficiency of vital heat, or a^feft in the brain. Stupid chil- 
dren (ometimes become fprightly youths; but if (tupidity 
continues to the age of puberty, it is hardly ever removed. 
If ftupidity follows upon a violent palfton, an injury done 
to the head, or other evident caufe, and if it continues long, 
it becomes incurable. But the tlupidity which confilts in a 
lofs ol memory, and fuccceds a lethargy, fpontaneoully c cafes 
when the lethargy is cured- 

STUPOR, a numbnefs in any part of the body, whether 
ecc nior.cd by ligatuiri obftrufting the blood's motion, by 
the palfy, o» the like. 

STUPPA, or Stuff, in medicine, is a piece of cloth 
dipped in lomc proper liquor, and applied to an aftc&cd 
part. 

STURDY, a diftemper to which cattle arc fubjeft, called 
alfo the turning rvi • Ste Fairikkv. 

STURGEON- See AccirEKsea. 

STLRM 1 U 5 (John), a learned phUoIogcr and rhetori- 
cian, was Lrtn at Skid* in Eifel near Cologne in 1507. He 
fluked at frit iu his native country with the foo# of count 
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dc Maude? febeid, wlwfe receiver his father wa#. He after- ftarrin 

ward purfiit-d his ftudy at Liege in live college of St Jrrotn, 
and then went to Louvain in 1 524. Five years lie fpent ' ' < J 
there, three in learning and two in teaching. He fet up a 
printing prt fa with Kudgcr Kclcius profeifor of the Creek 
longue, and printed fcveral Greek authors, lie went to 
Pans in 1529, where he was Highly eitcemed, and read 
public lectures on the Greek and Latin writers, and on lo- 
gic. He mar? led there, and kept a great number of 
hoarders : but as he liked what were called the nenv opinion/, 
lu. was more than once in danger ; and this undoubtedly 
wtis the rcafon w'hy he removed to Stralburg in 1537, in 
order to take poflcfHon of the place offered him by the ma- 
gnates. The year following he opened a ickaol, which 
Ikcbitic famous, and by his means obtained of Maximilian II. 
the title of an univerfity in 1566. He was very well (killed 
in polite literature, wrote Latin with great purity, and was 
a good teacher. His talents were not conhued to the 
fchool j for he was frequently intruded with deputations in 
Germany and fotcign countries, and diichaigcd thefe em- 
ployments with gicat honour and diligence. He Ihowed 
extreme charity to the refugees on account of religion : He 
not only laboured to afift them by his advice and recom- 
mendations ; but he even impoveri/hed liimfelf lor them. 

He died iu his #2d year, after he had been for fome time 
blind. He published many books ; the principal of which 
are, I. Partitions Diale Qua. 2. IU E/lutatioue Prituipum. 

5 . D* Nohiiitatt sJnghcona. 4 . Lingua Latin ae reJokxnJa 
Ratio, j. Excellent Notes on Ariitutlc's and Hcnnogcncs , § 
Rhetoric, See. 

He ought not to be confounded with John Stnrmiw, a 
native of Mechlin, and phytician and profcfTor of mathema- 
tics at Louvain, who alfo wrote fcvcral works. 

STUKNUS, the Siarling ; a genus of birds belonging 
to the order of pajferex. The beak is fubulsted, deprefled, 
and iornewkat blunt ; the fuperior mandible is entire, and 
fomewhat open at the edges j the noftrils are marginated 
above ; and the tongue is (harp and cmargiiuted. There are 
I J fpedes according to Dr /.alham ; the vulgaris, capenfis, 
ludovicianus, militari.i, ccllaris, carunculatus, gallinaccus, 
fericiui, viridis, olivaceus, moritanicus, loyca, dauuricus, 
junceti, and mexicanus. 

The vu/garit, or common {fading, is the only fpeciea 
of the ftumus that is indigenous. The weight of the 
male of this fpccica is about three ounces ; that of the 
female rather lefs. The length is eight inches three quarters: 
the bill is brown or yellow, but in old birds generally yellow. 

The whole plumai'eia black, very rcfplecdcnt, with changeable vo1, U1 * 
blue, purple, and copper: each feather marked with a pale 
yellow fpot. The lefter coverts arc edged with yellow, and 
(lightly glofled with green. 'Hie quill-feathers and tail 
dufky : the foimer edged with yellow on the exterior fide; 
the laft with ditty white. The legs of a reddifh brown. 

The ft are breeds in hollow trees, eaves of houfes, towers, 
mins cliffs, and often in high rocks over the fra, fuch as that 
of the tiler of Wight. It lays four or five eggs, of a pale- 
greenilh afh-eolour ; and makes its neft of ftraw, fnull fibres 
of roots, and the like. In winter, flares aftemUc in vaft 
flocks ; they colleCl in myriads in the fens of Liucolufhirc, 
and do great damage to the fen-mer, by rootling on the 
reeds, and breaking them down by their weight ; tor reeds 
are the thatch of the country, and are laid up ia harveft with 
great care. 'Thefe bird, feed on worms and infects ; and it ia 
faid that they will get into ptjeon.houfe*, for the fake of 
fucking the eggs. Their flclh is (o bitter as to be fcarca 
eatable. ’Iliey are fond of following oxen and other large 
cattle as they feed in the meadows, attracted, it is faid, by 
the infefts which flutter round them, or by thofe, perhaps, 
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which fwirw in their dang-, or in meadow* 

From this hsbit i* derived the German name RtnJtr Storm . 

‘'They are alio aceufed of feeding on the eareafes that are 
expofed on gibbets ; but k is probably in fearch only of 
infc&g. They live feven or eight years, or even longer, in 
the domestic ftate. The wild ones cannot be decoyed by 
the call, becaufe they regard nut the fcrcam of the owl. A 
method has been difeovered of taking entire families, by fix- 
ing to the walls and the trees where they lodge pots of 
earthen ware of a convenient form, which the birds often 
prefer to place their nefts in. Many are alfo caught by the 
gin and draw-net. In fomc parts of Italy it is common to 
employ tame weafels to drag them out of tlieir nefts, or 
rather their holes ; for the artifice rf man cunfifts in em- 
ploying one enllatcd tacc to extend his dominion over the 
Sell. 

'llte (fare, it is faid, can be taught to fpexk either French, 
German, Latin, Greek, &c. and to pronounce phrafes of 
fume length. Its pliant throat accommodates itldf to every 
inflexion ami every accent. It can readily articulate the 
letter K, and acquires a fort of warbling which is much fn- 
perior to its native fong. This bird is fpread through an 
extenfive range in the ancient continent. It is found tn 
Swede o, Germany, France, Italy, the Iflc of Malta, the 
Cape of Good Hope, and is everywhere nearly the fames 
whereas thole American birds which have been called' flares, 
■relent a great diverlity of appearance. 

STYE, or Stythe, in the eye. See Cmthe. 

STYLE, a word of various (i roiiications, originally de- 
duced from Jlylti* a kind of bodkin wherewith the ancients 
wrote on plates of lead, or on wax, Jcc. and which is ftill 
ufed to write ou ivory-leaves and paper prepared tor that 
paipofe. See. 

Style, in dialling, denotes the gnomon or cock of a dial 
railed on the plane thereof to project a lhadow. 

Style, in botany. See Botaky, Scdt. iv. p. 434.. 

Style, in language, is the peculiar manner in which a 
man exprclfes his conceptions. It is a picture of the ideas 
which rife in his mind, and of the order in which they are 
there produced. 

The qualities of a good ftyle may be ranked, under two 
beads ; perfpicuity and ornament. It will readily he ad- 
mitted, that perfpicuity ought to be effcntially conne&cd 
with every kind ot writing ; and to attain it, attention mult 
be paid, firft to tingle words and phrafes, and then to the 
conftrudrion ot fentences. When contidered with rdpedt 
Mo words and phrafes, it requires thefc three qualities ; purity, 
propriety, and precition. When contidered with regard to 
fentences, it requires a clear arrangement of the word* and 
■nity in the fenfe ; to which, if ftrength and harmony be 
added, the ltyle will become ornamented. 

One of the moll important dircAioni to be obferved by 
him who wifties to form a ^©od ftyle, is to acquire clear 
•nd prccifc ideas 00 the fubjctl concerning which he is to 
write or fpeak. To this mull be added frequency of comp©- 
fit ion, and an acquaintance with the ftyle of the bell authors. 
A fcrvile imitation, however, of any author is carefully to 
be avoided j for lie who copies, can hardly avoid copying 
faults as well as beauties. A ftyle cannot be proper unlefs 
it be adapted to the i'ubjeft, ami like wife to tbe capacity of 
our hearers, if we are to fpeak in public. A funple, dear, 
and unadorned ftyle, filch as that of Swift, is titteft for in- 
tricate difquilition ; a ftyle elegant as Addifon’s, or impe- 
tuous like Jobnfun'i, ia melt proper for fixing the at- 
tention on truths, which, though known, are too much 
Acglettsd. We mull not be inattentive to the ornaments 
of ftyle, if we wilh that our labours- ftiould be read and ad- 
Aired ; but be is a contemptible writer, who locks not 
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general, beyond the dre& of language, who lays not the chief ftrefs 3t ^ ,e 
upon his matter, and who does not regard ornament as a Sly J*, ef 
fccondary and inferior recommendation. For further ob- . ' t - , r 

fervations on the dillerent kinds of ftyle, fee Oratory, 
b° 99, &c. 

Style, in jurifprudence, the particular form or man- 
ner of proceeding in each court ot jurisdiction, agretab'.e 
to the rules and orders ellablilhed therein: thus we fay* the 
ftyle of the court of Rome, of chancery, of parliament, of 
the privy-council, &c. 

Style, in muitc, denotes a peculiar manner of tinging, 
playing, or composing ; being properly the manner that 
each perfon ha* of playing, tinging, or teaching m r which ia 
very different both in refpeet ot different gcniuies, of coun- 
tries, nations, and of the diftereuc matters, places, times, 
fubjetls, pafiions, rxpreftions, See. Thus we fay, the ftyle 
of Falellrina, of Lully, of Corelli, of Handel, See. ; the ftyle 
of the Italians French, Spaniards, &c. 

OU Strut the Julian method of computing time, as the 
New St nr n the Gregorian method of computation. 

See Kalends*. 

STY LEFHORUS chorbatus, a genus of fifties belon f Plate 
ing to the order of afioda. This very curious genus wai‘‘ CKUU,< ' 
difeovered by Dr Shaw, who read a defeription or it be- 
fore the Limuean Society in the year 17&8. I' he eyes 
are fixed on cylindrical pillars which lie clofie together. The 
roilmm, or narrow part which is terminated by the mouth* 
is connc&cd to the back part of the head by a flexible lea- 
thery duplicaturr, which permits it either to be extended ia 
fuch a manner that the mouth points directly upwards, or 
to fall bat k fo as to be received into a fort of oafo, funned 
by the upper part of the head. There are three pairs of 
branch!* lituate under the throat. ‘I he peclmal Unsafe TV **/**- 
(mall ; the durfal fin runs from the head to within ubouf an ,a / w •/•If 
inch and a half of the tail ; the caudal fin is Ihort, and 
fumifhed with five remarkable fpints. 'I Tie body is extreme- 
ly long, and comprrllcd very muck, and gradually dimi* 
nifkes as it approaches the tail, which terminates in a procefs 
or tiring of an enotmous length, and finilhes in a very fine- 
point. This ftring, or caudal procefs, foetus to be ftirngth* 
cned throughout its whole length, or at lcaft as far as the 
eye can trace it, by a fort- of double fibre or internal part. 

The ftylephorut chotdatus is a native of the Weft Indian 
Sea. It' was taken between the iftandi of Cuba and Marti ni- 
ce, near a fmaU^luft^of little ifiatids about nine leaguea 
from ftvore, and wax feen fwimming near the furfacc. The 
whole length of this uncommon animal from the head to 
tbe extremity of the caudal procefs is ahout thirtv-tWo 
inches, of which the procefs itlelf mcaftire* twenty-two. 

STYLET, a (mail dangerous kind of poniard which 
may be concealed in the hand, chit fly ufrd in treacherous 
aifidfinations. The blade ia ufually triangular, and id finall 
that the wound is makes is almoft imperceptible. 

STYL 1 TES, pillar sATKTS,in ccclcfiaftical hiftory; art 
appellation given to a kind of (olitartes, who flood motioiHefs 
upon the tops of pillars, raffed for this ^xe’-rife of their pa* 
tiencc, and remained there for fcvenil years, amidft the admi- 
ration and applaufie of the llupid populace. Of thefe we find 
fevtral mentioned in ancieat writers, and' even a* low as the 
twelfth century, when they were totally fupprefted. 

The founder of the order was £>t Simeon Styiitet, a fa- 
mous anchoict in the fifth- century, who firft took trp hhi 
abode on a column fix cubits- high j then on a Ircnnd o? 
twelve cubits, a third of twenty-two, a fourth of ilmry-fix, 
and on another offorty cubits, where he thus pafTrd thirty- 
feven years of bis Ike. The tops of thefe columns were 
only three feet in diameter, and were defended by a rati 
that reached almoft to the girdle, foraewk-t rtfvmblmg * 
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. . Tr f re was no y ng down in it. The faquirs, or affinity to the balfams it waa alfo prefcribed in ulcerations Stymj 
0, ,j‘ e * devout people of the Eaft, imitate this extraordinary kind of of the lungs, and other ftatea of pulmonary consumption. ‘ 

S.v'bz. **fe to tins day. And our pharmacopoeia* formerly directed the fululx e fyract; 

SI YLOCERALOIDES, but this odoriferous drug ha* now no place in' any of the 

STYLO Gloss U9« /■, • u officinal compound* ; and though a medicine which might 

. SiriO’J/yoidfvt, * budv See 7 ’able of the ^ *° P roin *^ e f° m€ efficacy in nervous debilities, yet by 

SrriO’Ph irr*f**s, M •/, , l { modern pra&rtionera it is almoft totally diirrgardcd. 

STYLO IDES, w<ler AwatOM y- The V** *"**"< it dcfcHbcd by Dr Dander in the Plate 

STYLOSANTHES, in botany : A genus of the decan- Philofophical Transaction* for 1787, p. 308, &c. It has c;ccL111T1, 
dna otder, belonging to the diadrlpbia c!af* of plant* ; and been characterized by oblong acuminated leaves, which are 
in the natural method ranking under the 3 2d order, Papili - downy underneath, and nearly of the length of the racemi. 

'pi.- —i - * very long, having the 00* The botanical character of this tree wa* miflaken by modern 


enact*. The calyx is tubulate ' 
rolla attached to it. The legumen or pod biarticulated and 
hooked. Of this there are two fpecies, both natives of Ja- 
maica, viz. I . Prccumbtn/, the hedyfarum p’t.eumbens of Lin- 
P*uj j a figure of which may be feen in Sloane’s Natural 
Hiftory of Jamaica. 2. Vx/cefa^ ihetrifofmm 2. of Browne; 
a figure of which is alfo given by Stoane. 

STYP TIC, in pharmacy, a medicine which by its aftrin- 
gcncy ftops hxmorrhagies, dec. See P* arm act, n° 547. 

STYRAX, the STORAX-Tatr, in botany : A genus of 
p'ants belonging to the clafs of decandria , and to the order 
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botanilla till Dr Dryander afeertained it to be a ftyrax. Ben- 
zoin was long fuppofed to be the produce of a fpccics of 
lauru:. Linnarus detected this error : but he committed an 
ther; for he tells us, that it is furnifhed by a fhrub which, in 
the country where it grows, is called croton beze* ; and after- 
wards, in his Suppimuntum PI ant arum, deferibe* the fame 
plant a fecond time, under the uame of terminal:* benzoin. 

This tree, which is a native of Sumatra, is dacmed in fix 
years of fufficient age for affording the benzoin, or when its 
^ w trunk acquires about feven or ei^ht inches in diametet j tlie 

of monogynu t and in the natural fyftcm ranging under the bark is then cut through longitudinally, or fomewhat oblique- 
1 8th order, biconet. Linnxus only mentions one fpccics of ly, at the origin of the principal lower branches, from 
this genus, the fyrax-offeina/e ; but Aiton, in his Hortus which the drug exudes in a liquid ftale, and by expofure to 
Kewenfu, has added two more ; namely, the grande folium and the fun and air foon concretes, when it is (craped off from 
tsvigatum ; and we believe a fourth may now be added, the the bark with a knife or chifcl. The quantity of benzoin 
Jiyra* benzoin . which one tree affords never exceeds three pounds, nor arc 

The officinale ufually rife* above twenty feet in height ; it the tiees found to fuffain the effefts of thefc annual incifions 
fends off many fining branches, which are covered with a longer than ten or twelve years. ‘Hie benzoin which ifluca 
roughifh bark ofa grey colour: the leaves are broad, elliptical, firft from the wounded bark is the pureft, being foft, ex- 
entire, fomewhat pointed, on the upper furfacc fmooth, and tremely fragTant, and very white ; that which is lef# efteem- TC ” * 
of a light green colour, on the under furfacc covered with a ed is of a browmfh colour, very hard, and mixed with va- 
rious impurities, which it acquires during its long continu- 
ance upon the trees. Efchclfkron diltinguitheu benzoin 
into three kinds, viz. camayan poetic or white benjamin, 
which, upon being melted in a bladder by the heat of the 
fun, appears marked with red ffreaku or veins. Camayam 
bamaita is left white than the former, and often fpotted with 


wlntilh down ; they arc placed alternately, and (land upon 
fhort tootftalks ; the flowers are large, white, and difpofed 
in dufiers upon fhort peduncles, which terminate the 
branches : the corolla is monopetalous, funnel- (haped, and 
divided at the limb into five lance- fhaped fegmentc: the fila- 
ments are ten, placed in a regular circle, and feem to adhere 
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towards the bafe : the anther* are creft and oblong : the white circles, called eyes, from the number of which its 
germen is oval, and fupports a (lender ftylc, with a Ample goodnefs is efiimated': it likewife melts by the heat of the 
ftigma : the fruit is a pulpy pericarpium, which contains one fun. Combyen it am, or bUck benjamin, which requires to 
or two nuts of an oval compreffcd figure. be melted in hot water for its prefervation in bladders. In 

The refinous drug called for ax iffues in a fluid ftatc from Arabia, Pcrfia, and other parts pf the Eaft, the coarfer kinds 
incifions made in the trunk or brands of the tree. Two of benjamin are confumed.for fumigating and perfuming the 
forts of this refin have been commonly diltinguiflird in the temples, and for deftroying infe&s. 

(hops. 1 . Storax tn the tear: is fcarcely, if ever, found in The benzoin which we find here in the (hops is in 
feparate tears, but in mafles, fomclimcs compofcd of whi- large brittle maffcs, compofed partly of white, partly of 
t»(h and pale reddifli brown tears, and fometimes of an yeQowiffi or light brown, and often alfo of darker coloured 
uniform reddith yellow or browniih appearance ; un&uous pieces : that which is cleared, and contains the moA white 


and foft like wax, and free from vifible impurities. This it 
fuppofed to be the fort which the ancients received from 
Pamphylia in reeds or canes, and which was thence named 


matter, called by authors benzoe emygdaloisle : , i* accounted 
the beft. This refin has very little taffe, impreffing on 
the palate only a flight fweetneis : its fmell, cfpccially when 
rubbed or heated, is extremely fragrant and agreeable. It 
2. Common for ax : in large maffcs, confiderably lighter totally diflblves in replied fpirit, (the impuritie* excepted, 
and left compact than the (ormcr, and having ahree ad- which aie generally in a very fmall quantity), into a deep 
mixture of woody matter like faw-dtiA. This appears to yellowifh red liquor, and in this (late difeovert a degree of 
be the kind intended by the London college^ as they di* warmth and pungency, as well as fweetnefs. It imparts, by 
retft their ttyrax calamita to bt purified, for medicinal life, digcllion, to water alto a confiderablc (hare of it* fragrance, 
by foftening it with boiling water, and preffing it out from and a flight pungency : the filtcicd liquor, gently exhaled, 
the fcccs betwixt warm iron pktea ; a pruccta which the leaves not a refinous or mucilaginous extract, but aery Aallinc 
firft fort doet not (land in need of. And indetd there is matter, fecmingly of a falinc nature, amounting to one- tenth 
rarely any ether than this impure ilorax to be met with in or one eighth of the weight of the benzoin. Expofed 


4 he (hops. 

Storax, with fame of the ancients, was a familiar remedy 
as a refoivrut, and particularly ufed in catarrhal complaints, 
coughs, atlhmas, menilrual obflr actions, &c. and from its 


to the fire in proper veffels, it yields a quantity of a white 
falinc concrete, called fort: btnzoes, of an acidulous tafte 
and grateful odour, foluble in rectified fpirit, and in water 
by the aflulancc of heat. 
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The priwelpsl ufe of thli frx»rant refin Is In perfumes, 

jnd ai a coftnc'ic ; for which lull purpose, a fiiliiLton of it in 
fpint of wine is mixed with fo much water as is fuilkient to 
rentier it milky* as twenty times its quantity or more. It 
proinifcs, however, to he applicable to other ufes, and to 
approach in virtue, as in fragrance, to ft o rax and balfatn of 
Tolu. It is faid to be of great furvice in diforders of the 
breafl, for refolving obftruftious of the pulmonary vcffcls, 
hnd promoting npcdortliou : in w hich intentions the 
ft i wen ate fometimes given, from three or four grains to 
fifteen. The white powder, precipitated by water from 
folutioii* of the benzoin in fpirit, has been employed by 
iomc as limrUr and fuperior to the flowers, but appears to 
be little other than the pine benzoin in fubilancc : it is not 
the faliue, but the rcfinous matter of the benzoin, that is 
mod dfl'pofcd to be precipitated from (pint by water. I he 
Ho vers, fnufftd up the uoie, are laid to be a powerful cr- 
ihinc. 

Jlnrax is a nGnoua juice obtained from a tree call, 
ed by Linnxus tit[uiJhml><irjIyraC'JluO) a native of Virginia 
and Mexico, and lately naturalized in this country. 1 he 
juice called liquiiiatnbar is faid to exude from ineifions made 
in the trunk of this tree, and the liquid ftontx to be obtained 
by boiling the hark or branches in water. Two torts ot liquid 
llorax arc dillinguithrd by authors: one, the purer part 
of the refinuus matter that rifts to the furfacc in boiling, fe- 
parated by a ftrainer, of the conl-flencc of Honey, tenacious 
like turpentine, of a red tilth or ath brown colour, moderately 
transparent, oi an acrid unftuous talle, and a fragrant fmclJ, 
faintly refemb’ing tliat of the (olid tlorax, but totnewhat 
difagreeablc : the other, the more impure part, which re- 
mains on the drainer, is not tnuifparent, in fmell and tafle is 
much weaker, and contain‘d a confulcrable proportion of the 
iubllancc ot the bark. What is moll commonly met with 
under this name in the (hop* is of a weak fmell and a grey 
Colour, and is fuppofed to be an artificial eompofition. 

Liquid donut has been employed chiefly in external ap- 
plications. Among us, it is at p re font almolt wholly in 
difufr. 

STYX (fab. hid-), a celebrated river of hell, round which 
it flows nine times. The gods held the waters of the Styx in 
fuck veneration, tliat to I wear by them was reckoned an oath 
altogether inviolable. If any of the gods had perjured 
themlelves, J irpiter obliged them to drink the waters of the 
Styx, w hich lulled them for one whole year into a lend left 
dupidity, for the nine iollowintf yean they were deprived of 
the ambrofia ard the ruCtar of the gods, and after the ex- 
piration ot the years ot their punifhment, they were redored to 
the aflrmbly ot the deities, and to ail their original privilege*. 
It is faid that this veneration whs lb own to the Styx, be- 
caufc it received its name fiom the nymph Styx, who with 
her three daughters aflilled Jupiter in his war cgainli the 
Titans. 

Styx was a river which it was neceflary for departed 
(hades to pals before they could enter the infernal regions; 
and it was the office of Charon to (erry them over in a boat 
which was kept for that purpofe. The ghoilv ot thofe who 
had not* been honoured with the rites o* fepulture were 
obliged to wander an hundred year? before Chat on could 
admit them into his boat to convey them before the judges 
or Hadcj. What could have given rile to this fable of 
Charon and his boat, it is not very material to inquire. 
Mythological writers have laid, that the Greeks learned it 
Irom the Egyptians, which w indeed probable enough ; 
that the Egyptians framed both this, and fome other fables 
relating to the dead, from certain cuftoms peculiar to their 
country ; that in particular there was, not far from Mem- 
phis, a famous burying- place, to which the dead bodies 
Vat. XV I II. Tart 1 . 


were conveyed in a boat acrofs the Uke AcHemflaj and fasMa 

that Charon was n boatman who had long officiated in that , . I 
fcrvice. The learned Dr Blackwell fays, in his life of Mo* >U c * v 
Off, that, in the old Egyptian language, Charoni ligoified 
* 4 ferryman.” 

SUABIA, a circle of Germany, hounded on the north 
by the circle of Franconia and that of the Lower Rhine ; oit 
the weft by the circle of the Lower Rhine and A I face : on 
the fouth by Switzerland ; and on live call by the circle of 
Bavaria. Of all the circles of the empire, Suahia is the 
moll divided ; it contains four ecclcfiaftic and thirteen lay 
principalities, nineteen independent prelacies and abbeys, 
twenty- fix earldoms ami lordlhips, and thirty one tree citie-i. 

The prime dire&nts ot the circle, as they arc termed, arc 
the bilhop of Cmilance and the duke of Wirtembcrg. The 
duke has the folc direction of all that relates to war. 

The mixture of the various forms of government and re- 
ligious Tofts ; the opprelfion exerciled by the great on the 
poor ; the game coullantly played by the emperor, who 
polTelfts many pieces of detached country in Suabia, which 
depend not on the circle, and can, in oonfcqiiencc of his pri- 
vileges as archduke of Auftria. extend his pofleffions in it 
by various ways; are circumilances (faya baron Ridbfeek) . 
which give the cultivation of the country, and the charaftcr 
of the inhabitants, a mull extraordinary call. In fcveral of urtt^b 
the pod towns where you llop, you lee the highril degree Gtrm*»y % 
of cultivation in the midlt of the moll lavage wildnefs ; a T °h *• 
great degree of knowledge and polifli of manners, mixed 
with the groffcll ignorance and fuperitirion ; traces of liber- 
ty. under the dccpcfl opptelfion ; national pride, together 
with the contempt and negleft of the native country ; in 
fhort, all the focial qualities in ftriking contrail and oppofi- 
lion to each other. Thofe parts of Suabia which belong 
to the great potentates, fueh as Wirtembcrg, Aullria, and 
Bader, arc certainly the mod improved The whole of 
Suabia may comprehend about nine hundred German fquare 
miles, and two millions of people. More than half of thefe 
arc fubjefts of the three above mentioned princes, though 
they arc not proprietors of near one halt o the lands. 

SUARES (Francis), \ Jcfuit, was horn in Granada on 
the 5th of January 154^. He was a prole (Tor of thcolo/y 
at Alcala, Salamanca, Rome, and Coimbra in Portugal. 

He died at Lilbon in 1617 with the grcatcil re G gnat ion; 

•* I never thought (laid lie) that it was fo cafy to die.” 

His memory was aftonilhinc, he could repeat the whole of 
his voluminous works by heart. His writings fill 23 folio 
volumes, and arc mollly on theological and moral fubjefts. 

His Treat lie of Laws has been reprinted in this country. 

His De'ence of the Catholic Faith atraiull the Errors of 
England was w ritten at the requeit of pope Paul V. This 
book was publicly burnt at London by order of James I. 

When Snares heard it, he is laid to have exclaimed, ** O 
that I too could foil with my blood the truths which I bare 
defended with my pen I” 

SUBAH, the general name of the viceroy (hips, or great- 
er governments, into which the Mogul empire was divided, 
confiding of lcvcral provinces. The junfdiftion of a fubah- 
dar, the fame as fubahlhip, fubaedarre, or nizantut. 

SU i^AH DA R , the viceroy, lord-lieutenant, or governor, 
holding a fubah ; the lame as nabob or nazira. Alfo the 
black commander of a company of Seapoys. 

SUBALTERN, a fubordinatc officer, or one who dif- 
chargcs his pod under the command and fubjeft to the di* 
uclion of another ; fuch are lieutenants, fub lieutenants, 
cornets, and cniigns, who i’erve under the captain. ^ 

SUBCLAVIAN, in anatomy, is applied to any th ng 
under the arm-pit or Ihouldcr, whether artery, nerve, vein, 
or muicle, 
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f>uk deafen GITB-DEACON, an inferior rr.intrtcr, who anciently at- 
n tended at the altar, prepared the facrcd veflclt, delivered 
U p^ U *’ them to the deacons in time of divine fervice, attended the 
doors of the church during communion- fervice, went on the 
the bifhop’s emhaffics with h r , letters or meflagn to tom ;n 
churches, and was inverted with the firlt of the holy order*. 
They were fo fubordinr.tc to the fuperior 1 ulcrs of the church, 
that, by a canon of the council of Laodicca, they were for- 
bidden to fit in the prefence of a deacon without his leave. 
According to the canons, a perfon muft be twenty two 
years of age to be promoted to the order of fuhJcacon. See 
Deacon. 

SUBDOMINANT, in mufic, a name given by M. 
Rameau to the fourth note of the tone, which of confc- 
quenee is the fame interval from the tonic when defeending 
as the dominant in rifin;*. This denomination arifes from 
the affinity which this author finds by inverfion between 
the minor mode of the fubdorniuant and the major mode of 
the tonic. 

SUBDUPLE ratio, is when any number or quantity 
is contained in another twice. Thus 3 is faid to be tubdu- 
plc of 6, as 6 is duple of 3. See Ratio. 

SUBDUPLICATE ratio of any two quantities, is 
the ratio of their fquare roots. 

SUBER, the cork-tree, in botany. See Q^uercus. 

SUBJECT, a perfon under the rule and dominion of a 
fnvercign prince or ftate. 

Subject is alfo ufed for the matter of an art or fciencc, 
or that which it confiders, or whereon it is employed : thus 
the human body is the fiibjedfc of medicine. 

SUBINFEUDATION, was where the inferior lords, 
in imitation o? their ftiperiors, began to carve out and grant 
to others minuter ertau-s than thtir own, to be held of them- 
fclvcs ; and were fo proceeding downwards in i.fnhum, till 
the fuperior lords obferved, that by this method of fubin* 
feudal ion they lort all their fendal profits, of wai dihips, 
marriages, and efeheats, which fill into the hands of thcle 
nu-fne or tnddle lords, who were the immediate fuperion of 
1 V-'eUfme* the tcirc-tenant, or him who occupied the land. This oc* 
c»ar«*w. cartoned the Hat. of VVcffm. 3. of quia emptcm % 18 F.dw. I. 
t—j, voJ.ji. to be made ; which direct, that, upon all falcs or feoffments 
of lands, the feoffee Hi all hold the fame, not o* his immediate 
Roller, but of the chief lord of the fee of whom fuch ieof* 
fer himielf held it. And from hence it is held, that all 
manors eaiAing at this day mull have exiled by immemorial 
prcfcrfption j or at leall ever lince the lb Edw. I. when the 
ilatMtc of quin emfttrrs wit* made. 

SU 131 TO, ic the Italian muiic, is ufed to fignify that a 
tiling is to be performed quickly and hallily : thus we meet 
with v'./ri fulhv, turn over the leal quickly. 

SUBJUNCTIVE, in grammar. Sec Grammar. 

SUBLIMATE, a chemical preparation, confiding of 

J uickiilvcr united with the marine acid. See Ckemistry- 
ndex. 

SUBLIMATION, in chemiftry, the condenfing and 
colkfting, in a fotid form, hy means of vcflela aptly conlhuft. 
ed, tlut fumes of bodies railed from them by the application 
of a proper heat. See Chimistay, 581. 

SUBLIME, or Sublimity. See the article Grandeur 
and Sublimity 

SUBLINGUAL artery. See Anatomy. 

Svhi ii.cv/u Clauds , in anatomy, two glands under the 
tongue, placed one ou each fide thereof. 

SUB MU LT 1 PD E . in geometry, $tc. A fub multi pie 
number, or quantity, is that which is contained a certain 
number of times in another, and which, thctcfoie, repeated 
a ccrtaiu number of time?, becomes exactly equal thereto. 


’Thus 3 is a fubmultiple of 11, In which fenfc a fubmulti* S-ibmulti- 
pic coincide with an aliquot part. P 1 * 

SvMMUtTtriK Ratio, is that between the quantity con- s 0 Hf!rin- 
ta ted and the quantity containing. Thus the ratio of 3 ti >n.* 

to 21 is fubmultiple. In both cafes fubmultiple is the re- -v 

verle of mult -pie : at, e. gr» being a multiple of 3, and the 
ratio of 21 to * a muit'ule ratio. 

SUBORDINARIES. See Heraldry, Chap. III. 

SrA II. page 494. 

SUBORDINATION, a relative term, expreffing an 
inferiority betwixt one perfon and another. 

SUBORNATION, in law, a fccret, underhand, pre- 
paring, inrtruAiny, orbringing in a falfe witnefs ; and trorn 
hence fubomatson of pet jut y is the preparing or corrupt allu- 
ring to perjury. The puniffiment for this crime was formerly 
death, then baiufhmeut or cutting out the tongue, afterwards 
forfeiture of goods ; and it is now a fine and imprifonment, 
and never more to be received as evidence. The flaiotc 2 Geo- 
II. c. 23. fuperadded a power for the court to order the of- 
fender to be fent to the lioufc of correction for a term not 
exceeding feven years, or fee tranfported for the fame penod. 

SUBPOENA, in law, a writ whereby common perfon* 
are called into chancery, in fuch cafes where the common 
law hath provided no ordinary remedy ; and the name of it 
proceed* from the words therein, which charge the party 
called to appear at the day and place afli *ned,/«d pa an frn- 
turn t/lraruui, See. The iubpeena is the leading proccfs in 
the courts of equity ; and by ilatutc, when a hill i« tiled 
againtt any perfon, proccfs of fubpetna (hall Ik taken out to 
oblige the defendant to appear and anfwer the bill, St c. 

Sin pcs ha ai tjlfcondvm, a writ or proccfs to biin? in 
wiineUe* to give their teftimony. If a witnefs on being 
ferved with this proccfs doc* not appear, the court will 
iffuc an attachment acainft him ; or a party, plaintiff or 
defendant, injured by his non-attendance, may maintain an 
action again ft the witnefs. See R/atkjf. Com. VuL II l.p. 369. 

SoirctNA in Equity , a proccfs in equity, calling on a 
defendant to appear and anfwer to the complainant's bUJ. Sec 
ftatotc 5th Geo. II. c. 2j. which enacts, that where the 
patty cannot be found to be ferved with a fubpana, and 
abfeonds (as believed) to avoid being ferved, a day fhaR 
be appointed him to appear to the bill of the plaintiff ; 
which is to be inferted in the London Gazette, read in 
the par ith- church where the defendant hill lived, and fixed 
up at the Royal Exchange : .and if the defendant dmh 
not appear upon that day, the bill (hull be taken {reitmfjTo, 

SUBREPTI t IOUS, a term applied to a letter, licence# 
patent, or othcT a£t, fraudulently obtained of a fuperior, by 
concealing fomc truth which, had it been knur 'it, would 
have prevented the conctffion or grant. 

SUBROGATION, or Surkogation, in the Civil 
Law, the a& of fubflituting a perfon in the place, and in- 
titling him to the rights, of another. In its general fenfc, ful>- 
rogation implies a fucccflioa of any kind, whether of a per- 
fon to a perfon, or of a pet fun to a thing. 

There arc two kinds or {abrogation : the one convention 
a /, the other legal. Conventional fub tog at ion is a contra<V 
whereby a creditor transfers his debt, with all appufTenancca 
thereof, to the profit of a third perfon. Le^al fubroga- 
tion is that which the law makes in favour of a perfon 
who difchargrt an antecedent creditor ; in which cafe there 
is a legal tranflation of all rights of the ancient creditor to 
the perfon of the new one. 

SUBSCRIPTION, in general, fignlfics the fignature 
put at the bottom of a letter, writing, or intlrumenr. 

Iff commerce, it is ufed for the (hare or intcrcft which 
particular perfon* taka in a public Hock or a trading com. 

B pany. 
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SoWertp- pany, by tenting their names, and the (hares they require, wort, in botany : A genu* of plant* belonging to the claf* SuVdste* 

,,on in the bock* or regifter thereof. of tetr adynamia, and order of Jinutofa ; and in the natural 

. . SvBscaifTiDK to article* of faith 1 % required of the cler- order ranging under the 39th order, jVtjwfd, The filicula w— y— ^ 

gy of every eftablifhed church, and of fomc churche* not i* entire and ovate ; the valves are ovate, concave, and con- 

eftablifhed. Whtthcr fuch fubferiptioo ferves any good trary to the partition*. The ftyle 1* lhortcr than the hli* 

ptupofe, in a religious or theological view, i* a very doubt- cula. There is cnly one fpccic*, the aquotica, which in a 
ful queftion. It may be neccfTary in an eilabliihraent, an a native of Biitain. It i« about arj inch high, i he leaves 
tell ofloyalty to the prince, and of attachment to the con- are awl fhaped, and grow in cluftcrs round the root. 1 he 
dilution, civil and ccclr tallica], but it cannot produce uni- ftaJk is naked, and produce* four or five frnall white flowers 
iormity of opinion. A* all language is more or Icfs ambi- growing alternately on Ihort footftalks. It flower* under 
guous, it become* difficult, if not impofliblc, to determine water, whereas mod aquatic plants emerge above water at 
in what fenfe the word* of long cflablifhed creeds arc to be the time of flowering. The Author of Nature has, how- 
interpreted ; and we believe that the clergy of the churche* ever, carefully prevented the tender flower from receiving 
of England and Scotland ftldom conGdcr themfelve* as fet- any injury from the water, by making the petals dole, and 
teied by the Thirty. nine Article a, or the Confeffion of form thcmfclvts into a kind ot arch. Tins plant grows on 
Faith, when compofing inftrutfions either for their refpec- the borders of the Highland lakes, in Loch Fay, in Scot- 
live parishes or for the public at large. See Indeten- land, alfo in Wales and Ireland. 
bests. 8U BULAT ED, fomething fhaped like an awl. 

Subscription, in the commerce of books, fignifies an SUCCEDANEUM, in pharmacy, denotes a diug fub* 
engagement to take a certain number of copies of a book diluted in the place of another. 

intended to be printed, and a reciprocal obligation of the SUCCESSION, in metaphyfics, the idea which we get 
booktelJer or publifher to deliver the said copies, on ccUain by reflecting on the ideas that follow one another in our 
terms. Thcfe fubferiptions, which had their rife in Eng- mind ; and from the fuctcfiion of ideas we gel the idea of 
land about the middle of the UR century', were lately very time. See Metaphysics, n° 93. and 209. 
frequent in France and Holland, and are now very common Succession, in law. See Descent. 
among ourielve*. Svccsssto * to the Crown. See HxurottAtr Right.— 

SUBSEQUENT, fomething that comes after another, From the days of Egbert, the firft foie monarch of Eng- 
particutarly with icgard to the order of time. land, even to the prefent, the four cardinal maxims mention- 

SUBSIDY, in law, fi^nific* an aid or tax granted to cd in that article have ever been held conftitulional canons 
the king by parliament, for the ncctflary occalions of the of fucccflion. It is true, as Sir Wiliiam Blackftone obferves, 
kingdom ; and i* to be levied on every fubjedk of ability, ac- this fuccefiton, through fraud or force, or fometime * through 
cording to tbc rate or value of his land* or goods: but this neceffity, when in hoftile time* the crown defetnded on a 
word, in fame of our flatutcs, is confounded with that of minor or the like, has been very frequently fufpended ; but 
cuftom*. Sec Tax. has generally at lafl relumed back into the old hereditary 

SUBSTANCE, the fubjeft to which we fuppofe quali- channel, though fomtlimts a very confiderahle period has 
tie* belong. Thus gold is the fubftance to which the qua- intervened. And even in thofc inftanccs where .thii fuc- 
lilie* of du&ility, ycUownefi;, denfity, fitc. belong. Sec Mr- ccflion has been violated, the crown lias ever been looked 
t a physics, n' 145. upon a* hereditary in the wearer ot it. Of which the ufur- 

SUBSTANTIAL, tn the fchool*, fomething belonging per* themfelve* were fo fenfible, that they for the moil 
to the nature of fiibiUncc. part endeavouied to vamp up fome feeble (how of a title by • 

SUBSTANTIVE, in grammar. See Grammar. dcfccot, in order to amufc the people, while they gained the 
SUBSTISTUI E, a perfon who officiates for anotlier pefleffion of the kingdom. And, when poflelBon was once 
in his ahfcnce. gained, they' conl’.dcred it a* the purchafc or acquifition of 

SUBSTITUTION, in the civil law, a difpofition of a a new' eftatc of inheritance, and tranfmitted. or endeavored 
teftament, wlurrrby the Ullator fubftitutes one heir for ano to tranfmit it, to their own pottcrity by a kind of heredita- 
t her, who ha* only the ufufruit, and not the property, of ry right of ufurpation. (See R/atl. Com. v. i. 197 — ~*7-) 
the thing left him. From the hiftorical view there given, it appear, that the 

SUBSTRACTION, or Subtraction, in arithmetic, title to the crown is at prefent hereditary, though not quite 
the fccond rule, or ratlicT operation, in arithmetic, whereby lo ahfolutciy hereditary a* formerly : and the common 
we deduct a lefs number from a greater, to learn their pre- (lock, or anccRor, from whom the deicent mu(l be deiived, 
cife difference. Sec Arith metic and Algebra. is alio different Formerly, the common flock was King Eg- 

SUBTANGEN T or a Curve, the line that determines bert ; then William the Conqueror; afterwards, in James I.'s 
the interfeftion of a tangent with the axis; or that dr- time, the two common flock* united ; and fo continued till 
termincs the point wherein the tangent cuts the axis pio- the vacancy of the throne in 1688: now it is the Prin- 
longed. cef* Sophia, in whom the inheritance W2s veiled by the new 

SUBTENSE, formed from fub u under , n and frm/o king and parliament. Formerly, the defeent was absolute, 
te I flretch,” in geometry, a right line which is oppofite to and the crown went to the next heir without any nftric- 
an angle, and drawn between the two extremities of the arch tion : but now, upon the new fcttlcmcnt, the inheritance 
which meafure* that angle. * is conditional ; being limited to fuch heir* only, of the 

SUB TERRANEOUS, whatever is under ground : thus body of the Princcfs Sophia, a* arc Proteftant member* 
natural, ft* fpiak of lubter raucous fires, fubterraneous damp*, of the church of Enj land, and are married to none but 

Proti Hants. 

St-jtr r *».*** oft Cawrn. See Quarries. And in this due medium conftfl* the true conftitutional 

SUBT ILE, in phyfics, an appellation given to what* notion of the right of fucctffion to the imperial crown of 
ever is extremely final), fine, and delicate ; fuch as the thcfe kingdoms- T he extremes between which it fleer* 
animal -fp mils, the effluvia ot oidorous bodies, 3 cc. arc fup- arc each o: them equally deftructive ot thole end* for which 
pofed to be. focictics wctc formed and are kept on foot. Where the ma- 

SUBULARIA, Rough-leaved AtyssCN, or jUul- giflrate, upon every fucctffion, is dc&cd by the people, and 
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toeteftieb miy V*y the expref* provifion of the lava be depofed (if not 
Ruecmu pwiilhcd) byhit fubjeds, this may found like the perfection 
Y r - - ^ of liberty, and look well enough when delineated -on paper j 
but in pradiec will be ever productive of tumult, conten- 
tion, and anarchy. And, 011 the other hand, divine inde- 
frafiblc hereditary right, when coupled with the doctrine of 
unlimited pafltve obedterr:?, is furtly of all conftitutions the 
mod thoroughly fiavilh and dreadful. But when fuch an 
hereditary right as our lawa have created and veiled in the 
royal flock, is clofely interwoven with thofe liberties which 
ate equally the inheritance of the fubjeCt ; this union will 
form a conilitution, in theory the molt beautiful of any, in 
practice the mult approved, and, we truft, in duration the 
moil permanent. 

In France the fucccflion to the monarchy was limited to 
heir* male (fee Salic) ; but in Navanc the crown was in- 
herited by the heir of tine, whether male or female. The 
cafe Hands thus: Philip the Fourth, king of France, fur- 
named the Fair, in the year 1 285 efpoufed Jane queen of 
Navarre in her own right ; and as king contort of this latter 
kingdom added the title of Navarre to his former one of 
France. Louis X. fun and heir ot Philip and jane (fumatned 
Hutm , or the Boi/ierout), fuccccdcd to both crown*. By 
Margaret his firft wife, who had been crowned queen of 
Navarre, he left one daughter Joan or Jane. His fccond 
wife dementia was pregnant at the time of his dtceafe, and 
was delivered of a p.ul humous ion, whom moil of the 
French annaliils recognize as John I. of France, though he 
lived no longer than three weeks. On his death the king- 
dom of France pafled to Philip V. (furo anted the Fong), 
and that of Navarre (to which the Salic law could by no 
conflrudion extend) to Joanna the only child and Heir of 
Louis and Margaret. From Joanna, in lineal (ucccffion, 
the kingdom of Navarre palled to Jane d’Albret, mother of 
Henry IV. of Franc*, and wife of Anthony of Vendofnic, 
who as i«ng con fort wore the crown of Navarre. On the 
acccfllon of Henry to the kingdom of France, the two mo- 
narchies were united, and the four fuccceding princes af- 
fumed the joint titles. But if ever the monarchy he re- 
ftorrd in France, Mary, princcfs royal and daughter of 
Louis XVI. will have the fame right to the throne of Na- 
yar r e that her uncle has to the throne of France t for flic 
is the undoubted heir of line of the great and illutlrious Hen- 
ry IV. 

SUCCINIC Acid, an acid cx traded from amber by fu- 
hlimation in a gentle heat, and rife* in a concrete form into 
« the neck of the iublimmg vcflel. The operation mull not 
be pulht'd too far, or by too ftrong a fire, otherwise the 
l-fttfitr'i oil of the amber rift* along with the acid. The fait is tiri- 
FJemntt •/ fj upon blotting paper, and purified by repeated fululion 
tMmtfry. Rn ,j cryftallization. 

The acid is folublc in 24 time* it* weight of cold water, 
and in a much fmalkr quantity of hot water. It poflcflrs 
the qualities of an acid in a very fraaJl degree, and only af- 
fects the blue vegetable colours very lightly. The affinities 
of this acid with the lalifiablc bafes were determined by Mr 
de Morveau, who is the flrlt chcmiil that has endeavoured 
to afeertain them. 

SUCC 1 NUM, Amber, m rniceralogy, a fpecie* of bitu- 
men clafled under the inflammable fubttance*. Asa full ac- 
count of this mineral was given under the word Amber, 
nothing remains but to mention a few things which recent 
experiments enable us to add. According to Dr Kirwan, 1 00 
grains of amber afford about 72 ot petroleum, 4.5 of fucci- 
nic acid, find a rcfidue of hard matter and water. Mr 
Schccle fays, that, when dillilled, it yields an aqueous acid 
rcicmhlitig vinegar in its qualities. This would iuduce us 
to believe it to be of vegetable origin. But iu origiu is a 


point not yet ascertained. Its fpcctfic gravity is fmtn T,o 4 j 
ta 1,100, and melts at 550 3 of Fahrenheit. Walkriut af- jj Uc fl^, nea> 
firms, that mirror*, prifms. See. may he made of amber. *1_ w - -r 

SUCCORY, in botany. See Cichorivm. 

SUCCOTH (anc. geog.), a town which lay between 
the brook Jabbok. and the river Jordon, where Jacob fixed 
his tents. There wa* another Succoth whrie the Ifnuhle* 
firft encamped after their departure from Ramcfei towards 
the Red Set. Succoth fignifie* trait. 

SUCCUBUS, a term ufed by fome writers for a dirmon 
who aflurnes the lhape of a w oman, and as fuch lie* with a 
man ; in which fenfe it (lands oppofed to m-uiut, which wa* 
a dtcmori in form of a man, that lies with a woman. But 
the truth is, the fuccubus is only a fpccies of the night- 
mare. Sec Medicine, n # 329 

SUCCULA, in mechanics, an axis or cylinder, with 
(lave* in it to move it round ; but without any tympanum 
or peritrochium. 

SUCCULENT Plants, among botamfls, fuch whofe 
leaves are thick and full of juice. 

SUCKER, in ichthyology. See CtclOfteru*. 

SUCKERS, in gardening, tl*c fame with Offsets. 

SUCKING-fish. Sec Echinus. 

SUCKLING (Sir John), an EnglifH poet and dramatic 
writer, was the fon ot Sir John Suckling, comptroller of 
the huufehold to kin$ Charles l. and Lorn at Whham in 
EHcx in 1613. He difeovered an uncommon propenfity 
to the acquiring of languages, iufomuch that he is reported 
to have fpoken Latin at tive year* of age, and to have written 
it at nine. When he was grown up, he travelled ; but 
(eems to have aSetted nothing more than the charader of 
a courtier and line gentleman ; which he fr. far attained, 
that he was allowed to have the peculiar happinefs of ma- 
king every thing he did become him. In iris travels he 
made a campaign under the great Guilavus Adolphus ; and 
his loyalty, if not his valour, appeared in the beginning of 
our civil wars ; for, alter his return to England, he railed a 
troop of horfe for the king's iervice entirely at his own 
charge ; and mounted them fu completely and richly, that 
they are faid to have coll him 1 2,000 l. This troop, with 
Sir John at its head, behaved fo ill in the engagement with 
the Scots, upon the Engliflt border*, in 1 630. as to occa- 
fiun the famous lampoon computed by Sir John Menni* ; 

41 Sir John lie got him an ambling nag/* &c. 1 ‘his ballad, 
which was fet to a brilk tune, was much fun r by the par- 
liamentarians, and continues to be fung to this day. This 
diiailrous expedition, and the ridicule that attended it, was 
fuppofed to hare hastened lus death ; being fcized by a fe- 
ver, of which he died, at 28 years ot age. He was a 
fprightly wit, and an cafy verfifier, but no great poet. Hi* 
works, conii fling of a few poems, Utters, and plays, have 
neverthelef* gone through fcveral edition*. 

SUCTION, the ad of fucking or drawing up a fluid, as 
air, water, milk, or the like, by mean* of the mouth and 
lungs ; or, in a fimilar manner, by artificial mean*. See 
Pneumatics and Hydrostatic*. 

SUDATORY, a name given by the ancient Roman* 
to their hot or furcating rooms j iumetirne* alfo called La- 
contra. 

SUDS ROE. Sec Fetrnty/flanAr. 

SUDORIFIC, an appellation given to any medicine that 
caufc* or promotes fwcat. 

SUESS 10 NES, a branch of the Remi, a people of 
Gallia Bckrica (Pliny); called fomelimes Suejfbtiet, in the 
lower age HueJJi ; fituated between the Remi to the eaft, the 
Nervii to the north, the Vcromandui to the weft, and the 
Mcldie to the fouth, in the trad now called U SoiJf>nrAt.— 

SwjJiTtusy SurJfjnctf and Suejvna, the name of their city in 


SUE 


ytUry't 
TV***/#, 
voi. i. 


the lower age | thought tn have beta formerly called Afaw* 
dunum (C*far), i« now called Soifone. 

, SUET, Sstum, or Mum, in anatomy, the folid fat found 
in fcvcral animal*, as (beep- oxen, See. but not in the human 
fprcics. See the article Fat.-— I t i» of the fevura that tal- 
low is made. 

SUETONIUS TRAwqi'iLLUS (Caiui), a famous Latin 
hi dorian, was bom at Rome, and became feerctary to the 
emperor Adrian, about the 1 1 8th year of the Chridiaa era; 
but that poft was taken from him three years after, wlum 
(rvcral perfons fell under that prince's difpleafure for not 
(howing the emprefs Sabina all the refped Ihe deferved. 
During his difgracc he compofed many works, which arc 
loft. t hole now extant are his Hiftory of the XII full 
Emperors, and a part of bis Treatife of the llluftrkHia 
Grammarians and Rhetoricians. Pliny the Younger waa 
his intimate friend, ard perfuaded him to putlilh his books. 
Hi* Hiftory of the XII Roman Emperors has been much 
commended by mod of our polite (cholars. He represents, 
in a continued feries of curious and iutcreftin^ particulars, 
without any di^reftioo* or reflections, the actions of the 
emperors, without omitting their vices, which he ex poles 
with all their deformity, and with the fame freedom men- 
tions the f[ood qualities of the very fa ne perfons ; but the 
horrid diffolutcuefs and obfcenc adth ns he relates of Tibe- 
rius, Calhrula, Nero, See. have made foroc fay, that he wrote 
the lives of the emperors with the fame licentioufncCs with 
which they lived, Tbe edition of this hiftory procured by 
Graevius At Uuccht in 167*. with the excellent Comtnen 
tarie* of Torrentius and Cafauboo, atnl the notes of fume 
other learned critics, is much rfteeincd. Turman aH’o pu- 
blifhrd an edition in two vols 4to with notes. 

SUE VI, tire Carti or Chatti ol Caefar (Strabo), placed 
on the Rhine : the rcafn of Car lar’s calling them thus does 
not appear, though coniidcrably diftant from the proper 
Suevi or Atemanui. 

Sutvi (Tacitus), a common name of the people fitna- 
trJ between the Elbe and the Vittula, diftinguiOied other- 
wile by particular names ; as in Ptolemy, Stutn jJnje/i, Sue- 
vi Sennann, 

SUEVUS (anc. pco*.), a river o f Germany, thought 
to be the fame with ilflS Viadrus or Oder, emptying iifeif 
at three mouths into the Baltic, the nuddleinoit of which 
is called Stv/Mt or Sweat ; which Lift comes nearer the name 
Sw IWi. 

SUEZ, a fmall fea-port town, fituated near the northern 
extremity of the Red Sea, and about $0 hours journey tall 
from Cairo. The country around it is a Candy plain, with- 
out the imallcft fpot of vetdurc. The ouly water which 
can be drunk is fraught from El-Naba, or the fpring, at 
the diftancc of three hours journey ; and it is fo brackiih, 
that without a mixture of rum if is infupportablc to Euro- 
peans. The town itfcli is a culledion of miferablc ruins, the 
khlns being the only folid buildings; yet from March till 
June, the fcafou when the Jidda and Yanibo fleet arrives, 
the town becomes crowded ; but alter its departure nobody 
remains except the governor, who is a Manilouk, 12 or 14 
perfons who form his houfchold, and tbe garrifon. The 
fort refs is a defcncelcfs heap of rums, w hich the Arabs con- 
fidcr as a citadel, becaufc it contains fix brafs lour pounders, 
arui two Greek gunners, who turn their heads afide when 
they fire. The harbour is a wretched quay, where the 
imallcft boats arc unable to* reach the (bore, except at the 
higheft tides. There, however, the mcrchandifc is embark- 
ed, to convey it over the banks of land to the veflcls which 
anchor in the road. This road, faulted a league from the 
town, is feparated from it by a fliorc which js left dry at 
low water ; it hat no works for lit defence, fo that tbe vef- 
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fils which M. Volney tells us he has feen there, to the s ** r ' t 
number of 28 at a time, might be attacked without oppo- - ■ ■ 

fition ; for the ftiips thcmfelves are iocapabjc of rcfiftancc* 
none having any other artillery than four rufty fwivcls. 

Suez ha, always been, iiotwithftanding its local difadvan- 
ta :«, a place of great trade, on account of its geographic 
cal fituatnm. It was by the gulph of Suez that the com- 
modities of India were formerly conveyed to Europe, till 
the difeovery of tbe pillage by the Cape of Good Hope 
converted lliat trade into a new cliannel. As the ifthmu# 
of Suez, which frparates the Red Sea from the Mediterra- 
nean, in nut more than 57 miles, it has been frequently pro- 
pofed to join thcle two teas together by a canal. As there 
ax no mountains nor remarkable inequalities of fur face, this 
plan would at firft view appear eaty to be executed. But 
though the difference of levels would not prevent a 
junction, the great difficulty grilles from the nature of 
the oorrdpofiding coatls of the Mediterranean and the Red 
Set, which are of u low and ftndy foil, where the waters 
form Likes, ihuals, and montfles, fo that veflcls cannot ap- 
proach within a coniiderable diftance. It will therefore be 
found fcarcely pofliblc to dig a permanent canal amid tbefe 
flii ting fand* ; not to mention, that the ftiore is defiitutc 
of harbour*, which muft be entirely the work ol art. The 
country bellies has not a drop of frefh water, and to fup- 
ply the inlubitanU, it mult be brought as far as from the 
Nile. 

The bell and only method therefore of effect I ng this 
junction, is that which has been already fuccefifuily pnic- 
tifixl at difterent times ; which is, by making the river itfcli 
the medium of communication, for which the ground is per- 
fectly well calculated ; for Mount Mokutttm iuklcnlv ter- 
minating in the latitude of Cairo, forms only a low and £c- 
micircular mound, rouud which is a continued plain from 
the banks of the Nile as far as the point of the Red Sea. 

The ancient*, who early underlined the advantage to be de- 
rived from this fituation, adopted the idea of joining the two 
feas by a canal connected with the river. Strabo * obfei ves, • m. rfiL 
that this was firft executed under Scloftris, who reigned 
about the time of the Trojan war ; and this work was fo con- 
fidcrahle as to oceifion it to be remarked, 44 that it was 100 
cubits (or 170 feet) wide, and deep enough for large vef- 
fils.” After the Greeks conquered the country, it was re- 
ftorrd by the Ptolemies, and -gain renewed by Trajan. 1 b 
fr.ort, even the Arabs thcmfelves followed thcle examples. 

44 In the time of Omar t bn cl- K stub (fayj the liiftoriss 
El Makin), the cities of Mecca and Medina fuffiriog from 
famine, the Calif ordered Amrou governor of Egypt to cut 
a canal from the Nile to Kolzuurn, that the contribution^ of 
corn auc! barley appointed ror Arabia might be conveyed 
that way.” 

This canal is the fame which runs at prefent to Cairo, 
and lofcs itfdf in the country to the north-call ol Ikrkctcl- 
Hadj, or the Lake of the Pilgrims. 

The place on the weft eoail of the gulph of Suez, where 
the children of Ifrad are fuppofed to have entered it, is called 
Badri, about fix miles to the north of Cape Korondcl, on 
the other fide of the gulph, as we are informed in a letter 
from the ingenious Edward Wortley Montague, F. R. S. 
to Dr Watfon, containing an account of his journey from 
Cairo to the Written Mountains in the defirt of Sinai. 

Oppofitc to Badca is a ft rung current which fits to the 
oppofitc fhorc, about fouth-eaft, with a whirlpool called 
Bt'/jue P bar acne, the eve/ l or f>oo/ qJ Pharaoh, being the 
place where his hoft is faid to have been deftroyed. We 
are told by the fame gentleman, that the Egyptian ftiore 
from Suez to Badca is fo rocky and ftccp, tbit there was 
no entering upon the gulph but at one of thefe two pLiccs. 

The 
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< 5 ue* The Britilh nation, we believe, never attempted to carry 
fl ‘ on commerce with any of the porti of the Red Sea beyond 
, Su ^ >l ' c - Jidda, till, on the ftKxgcftion of Mr Bruce, in 1776, fome 
’ Britifli mcrchanti» at Bengal equipped two or three vtlTeli 
■for Sue 2, laden with piece-goods of Bengal and coaft raa- 
nufaftures. The command of the vcffcls \rai committed to 
Captain Greig, a meritorious feaman ; and the management 
of the eooiU was entrufted to Mr Straw, a gentleman di- 
flinguifhrd for his mercantile knowledge. The fale turned 
out to advantage ; hut fuch great ex pences were incurred in 
making prefents to the bey of Cairo and Suez, as to con- 
fitmc the whole profits gained hy the fale of the cargo. 
The great purpofe of the expedition wa«, however, accom- 
•plifhcd* as a firman mu obtained from the government of 
Cairo to trade by the way of St-.ez. In confequcnce of this, 
three ihrps went to Suez the following year, and as many 
in 1778. The opening of this trade alarmed the jealoufy 
of the Eafl India Company ; they applied to our govern- 
ment, and orders were given to relinquifh this protniiing 
commerce Thcfe orders reached Egypt fooncr than Bengal, 
wnd the confcqucncc was fatal to the unfortunate adventu- 
rers who vifited Suez that year (1779)* By a P^ an con ' 
ccrted between the beys, a large body of Bcdomn Arabs 
attacked the caravan palling from Suez to Cairo with 
goods valued at 12 lacks of rupees. The goods were plun- 
tlcred, the Europeans were llripped and left naked in the 
elefert, expofed to the burning rays of the fun, without a 
drop of water to quench their thirft, or food to fupport 
life. Moll of them died, and fome of their bodies were 
afterwards found mangled and disfigured by wolves. We 
have been favoured with a particular account of the fitffer- 
iogl of our countrymen by a correfpondcnt, which, we are 
forty, we have not room to infert. Thofe who wifti to 
obtain a more full account may confult the Annual Rcgt- 
for 1781 or 1782. 

SUFFETULA (anc. geog.\ a town of Africa, in the 
dominions of Carthage ; prohEbly fo called from Suffetes, 
the title of the mainllratcs of that city. It is now called 
Sfmith », in the kingdom of Tunis, and has many elegant re- 
mains of antiquity. There are three temples in a gTeat 
menfure entire ; one of them of the Compofite order, the 
other two Corinthian. “ A beautiful and perfect capital 
of the Compofite order (fays Mr Bruce), the only perfect 
one that row exifts, is defigned in all its parts »n a very 
large fize ; and with the detail of the reft of the ruin, is a 

I irccioun monument of what that order was, now in the col- 
eftion of the king.” The town itfelf (he fays) is fitua- 
ted in the moll beautiful fpot in Baibary, furrouuded by 
great numbers of juniper-trees, and watered by a pleal'ant 
ilrram, which finks under the earth at that place, without 
appearing any more. 

SUFFOCATION, in medicine, the privation of re- 
spiration or breathing. See the articles Drowning, Hang- 
ing, &c. 

SUFFOLK, a connty of England. It** name is con- 
t rafted from Soutbfo /, fo called from its fituation in regard 
to Norfolk. It is bounded on the well by Cambrioyc- 
fhire ; on the fouth by E**ex, from which it is patted by 
the river Stour ; on the call by the German Ocean ; and 
on the north hy Norfolk, feparrtcd from it by the Lcficr 
c; tft an< * the Waveney. From well to cart it is 52 milcB in 

titnVf&m- length, about 20 at a medium in breadth, am! 196 in eir- 
Y j?ri- cumfcrence- It coutams 22 hundreds, 29 market towns, 
t***i*. ^75 parifhes, upwards o'* 34,0c o houfes, and more than 

2 3C,ooo inhabitants. The wholejs divided ijito two parts, 
viz. the Liberty of St Edmund, and the G' ldable ; the for- 
mer of which contain the weft parts of the county, ard 
the other the call ; and there is a giand jury for each at the 


affixes. The air is reckon d as wholefome and pleafant at Sulfrtfxa 
any in the kingdom, -nor is it otherwife upon the fea coaft, H 
which is dry ard Tandy, and free from fait marfhes. The . u ^ ir> . 
foil, except to the weft and upon the lea-coaft, is very rich, 
being a compound of clay and marie. Towards the fea 
there arc large heaths and trafts of fand ; hut thefe produce 
hemp, rye, and pcafe, and feed great flocks of Iheep. A- 
bout Newmarket the foil is much the fame ; but in high 
Suffolk or the woodlands, befides wood, there are very rich 
paftures, where abundance of cattle are fed. In other parts 
of the county, as about Bury, there is plenty of com. As 
this county is noted for the richnefs of its paftures, fo is it 
for butter and cheefe, cfpectally the former, which is faid 
to be remarkably good ; lo that being packed up in fir- 
kins, it is fold for all ufes both by lea and land, and con- 
veyed to many parts of England, rfpccially to London. 

The inland parts of the county are well fupplied with wood 
for fuel, and thofe upon the fea coalt with coals from New. 
caftlc. The manufactures of the county are chiefly wool- 
len and linen cloth. It lies in the diocefc of Norwich, has 
two archdeacons, viz. of Sedbury and Suffolk j gives title 
of earl to a branch of the Howards j lends two members to 
parliament for the county, and two for each of the follow- 
ing places, Ipfwich, Dunwich, Orford, Aldborough, Sud- 
bury, Eye, and St Edmund’s-Bury. The county is ex- 
tremely well watered by the following rivers, which either 
traverfe its borders, or run acrofs into the German Ocean, 
viz. the Lcffer Oufe, the Wavcncy, the Blithe, the Debut, 
the Orwell or Gipping, and the Stour. 

SUFFRAGAN, an appellation given to fimple bithopg 
with regard to archbifliops, on whom they depend, and to 
whom appeals lie from the bilhops courts. 

Suffragan is likewife the appellation given to a hilltop, 
who is occalionally appointed 10 relide in a town or village, 
and affiil the dioccfan. 

SUFFK AGE, denotes a vote given in an affcmbly, where 
fomething is deliberated on, or where a perfon is elefted to 
an office or benefice. 

SU FFRUTEX, among botanifts, denotes an underlhrub, 
or the lowdl kind of woody plants, as lavender. 

SUGAR, a folid fwtet Jubilance obtained from the juice 
of the fugar-cane ; or, according to chemifts, an effential 
fait, capable of cryftallization, of a fweet and agreeable fla- 
vour, and contained iq a greater or lcfs. quantity in al- 
moil every fpecics of vegetables, but moil abundant in the 
fugar-cane. g . 

As the fugar-cane is the principal produftion o? the Weft V'aW of 
Indies, and the great fourcc of their riche* 5 an it is fo 
pwrtant in a commercial view, fiom the employment which 
it gives to fcamen, and the wealth w’hich it opens for mer- 
chants; and befides is now become a ncccffaiy of life — it may 
juftlr be cllcemcd one of the moll valuable plants in the 
woild. The quantity confumcd in Europe i* ellimated at 
nine millions Sterling, and the demand would probably be 
greater it it could be fold at a reduced price. Since fugar 
then is reckoned fo precious a commodity, it tnull be an ob- 
ject of defire to all pet font of cutiofity and refcarch, to ob- 
tain fomc general knowledge of the hifloiy and nature of 
the plant by which it is produced, as well as to undcritand 
the procefs by which the juice i.s ext rafted and refined. We 
will therefore firft inquire in what countries it mi finally 
flourifhed, and when it was brought into general ufe, and 
became an article of commerce. 

From the few remains of the Grecian and Roman authors 
which hive furvived the ravages of time, we can find no 
ptoots that the juice of the f 115 ar- cane was known at a very 
early period. There can he no doubt, however, that in thofe 
countries where it was indigenous its value was not long 
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Sup«r- concealed. It ia not impr ''Sable that it was known to 
" v "“’ , tbe ancient Jews; for there * fome rcafon to fuppok, that 
Wur»b».th c Hebrew word n J?, whicii occurs frequently in the Old 
bit known Tv (lament* and is by our tranftators rendered fometiines caia- 
to ih-e *:j. mu/ and fomettmes {wert-canr, doci in fadl mean the iu- 
eiciit Jtw*. g^ r cajlt . | | 1C firft pafTage in which we have obfcived it 

mentioned ia Exod. xxx. 23. where Mole* i* commanded to 
make an ointment with myrrh, cinnamon, kcnc, and caffia. 
f Now the kenc does not appear to have been a native of* t- 

pypt nor of Judea; for in Jeremiah vi. 20. it is mentioned 
as coming from a far country. ** To what purpefe cometh 
there to me iacenfe from Sheba and the fwcct-cane hom a 
far country ?” This is not true of the calamus aromatic*]*, 

3 which grow* fpontaneonfly in the Levant, as well as in many 
Account of parts of Europe. If the cinnamon mentioned in the parage 
h ^ { of Exodus quoted above was true cinnamon, it mull have 

lC< an ^ come from the Eaft Indies, the only country in the world 
from which cinnamon is obtained. There is no difficulty 
therefore in fuppoftity, that the lugar-canc was exported 
from the fame country. )f any credit he due to etymology, 
it confirms the opinion that kchc denote* the fu tar-cane ; 
for the Latin word (anna and the Enyliffi word error are evi- 
dently derived from it. It if alfo a curious fact, that fat bat 
or jh'ktr J, in Hebrew, fignifics inebriition , from which the 
Creek word “fugar*' is undoubtedly to be traced. 

The fugar-cane was firll made known to the weilcrn part* 
of the world by the conquefts of Alexander the Great. 
• Lib. iv. Strabo • relates that Nearchu# his admiral found it in the 
Eaft Indies in the year before Chrift 325. It is evidently 
alluded to in a fragment of Theophraftus, preferred in Pho- 
tiu*. Varro, who lived A. C. 68, deferibes it in a frag- 
5 Lib. x»ii. ment quoted by Ifidurus § as a fluid prefTed from teed* of 
ca;». 7. a large fixe, which was fwreter than honey ||. Diofcoride», 
H MdftbiJi about the year 35 before Chrift, fays ** that there is a kind of 
laav honey called f<*ctkar(,rt % which is found in India and Arabia 
Felix. It has the appearance of fait, and is brittle when 
chewed. If diiTolved in water, it is beneficial to the bowels 
and ftomach, is ufe ul in difealei of the bladder anJ kidneys, 
and, when fprir.kied on the eye, removes thofe fubftancea 
that obfeure the lirehe.**' This is the firll account we have 
of its medical qualities. Galen oftvu prefciibed it as a me* 
dicine. Lucan relate*, that an oriental nation in alliance 
with Pompcy uied the juice of the cane a* a common drink. 

® 'uique biluni Unera duLtt ab anauBne facta. 

Lib. iik 237. 

Pliny fay* it was produced in Arabia and India, but 
that the bell came from the latter couutry. It is alio men- 
tioned by Arrian, in bis Pcriplus of the Red Fca, by the name 
of **x 3 e (faebitr) a* an article of commerce from India to 
^ Vaf. Wjf.the Red Sea. A£ban^,,TcrtuUian J, and Alexander Aphro- 
X lit ^wW^dilacu* f, meulion it as a ipicie* of honey procured ft orn 
l? Lib. {L canes (a). 

j'fU. 7J. That the fugar.canc is an indigenous plant in fomc part* 

4 of the Eaft Indies, we have the ftrongeft rcafon to believe ; 
j» a nafi** for Thunberg iouud it iu Japan, and has accordingly men- 

tionrd it as a native of that country in his Flora Jnponiea % 
pubtiffied in 1784. Olbeck alfo found it in China in 1751. 
It tray indeed have been tranfphnted from fomc other conn- 
try ; but as it does nut appear from h.ftory that the inha- 
bitant* of Japan or China ever carried on any commerce 
with remote nations, it could only be conveyed from lome 
neighbouring country. Marco Polo, a noble Venetian, who 
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travelled into the Eaft about the year 1250, found fugar in 
abundance in 13 ctt'.al. Vafcb dc Gama, who doubled the » 
Cape of Good Hope in 1497, relate*, that a confidcrable 
trade in fugar was then carried on in the kingdom of Ca- 
licut. On the authority of Diofcoridcs and Pliny, too, wc 
ffi.mld be difpofed to admit, that it is a native of Arabia, 
did wc not find, on cor. fulling Niebuhr** Travels, that that 
botanift has omitted it when (numerating the moil valuable 
plants of that country. If it be a fpontaneous production 
of Arabia, it muft Hill flourish m its native foil. Mr Vuicc 
found it in Upper Egypt. If we may believe the relation 
of Giovan I.ioni, a confide rable trade was carried on in 
fugar iu Nubia in 1500 : it abounded alto at Thebes, on 
the Nde, and in the northern parts of Africa, about the 
fame period. S 

There is rcafon to believe that the fugar-car.c was intro- 
duetd into Europe during the crufadcs ; expeditions which probably*** 
however romantic in their plan, and unfuccefsiul in their lunn? the 
execution, were certaudy productive of many advantage# tocrufaies. 
the nations of Europe. Albert us Aqucnfis, a raonkifli 

writer, obferves, that the Chrillian foldiers in the Holy 
Land frequently derived refrcfhmcnt and lupport during a 
fcarcity of provifions by fucking the canes. This plant 
flourished alfo in the Morca, and in the illands of Rhode* 
and Malta ; from wh'ch it was tranlported into Sicily. 

The date of thin tranfaclion it is not cafy to afcertaiti ; but 
wc arc furc that fugar mi cultivated in that ifland previou* 
to the year 1166 ; for Lafitau the Jcfuit, who wrote a hi. 
ftory of the Portilgucfe difcoverici, mentions a donation 
made that year to the mouaftery of St Bcnrict, by William 
the fecund king of Sicily, of a mill for grinding fugar-cancs, . 
with all its rights, member*, and apputtenances. 

From Sicily, where the fugar-cane ftill flour ifhes on the 
fide* of mount Hybla, it was conveyed to Spain, Madeira, n'Cr%>Mc'r 
the Canary and Cape de Vcrd illands, fooa after they were Trm^L. 
difeovered in the 15th century. 6 

An opinion has prevailed, that the fugar- cane is not ana 
tive of the weftem continent, or its adjacent iilands the We2 n ,j, 

Indie*, but was conveyed thither by the Spaniards or Por-of An eric* 
tuguefe foun after the difeoverv of America by Columbus. or th* W eft 
From the uftimoay of Peter Martyr, in the third book 
bis firll decade, compofed dur mg Columbus’s fccond voyage, 
which commenced in 1493 and ended in 1495, it appears, 
that the lugar-canc was known at that time in Hifpaniola, 
h may be iaid, that it was brought thither by Columbus > 
but for this after t ion we have found no direct evidence; and 
though we had dired evidence, this would not prove that 
the luga-'cnne was not an indigenous plant of the Well In- 
dict. Theie arc authors of learning who, after in vefti gating 
thi* fubjeit with attention, do not befit ate to maintain, that 
it i« a native both of flic iftandu and ol the contiucntof Ame- 
rica. 

1 \ Labat has fupported this opinion with much appear- 
ance of truth J ; and, in particular, he appeals to the tefti- I Tem. 
mony of Thtmas Gage, an Engt^pnm, who vifited New c ‘ I% ' 

Spain in Gage enumerates fugcr canes among the nib oj»l- 

provifions with which the Cbaraibe* of Guadaloupe fuppliednim o;*. 
his Ihip. ** Now (fay* Labat) it is a faA that the Spaniard* P 
bad never cultivated an inch of ground in the Smaller An* 14 "*' 
tr'lles. Their fhips commonly touclied at thofe illands in- 
dtej for wood and water ; and they left fvune in the view 
of fupplyina with frefh provifions fuch of tbeir countrymen 
as might c;dl there in future ; but it-would be abiurd in tlie 
» higheft 


(a) For a more minute account of the hiftory of fugar in the caily and middle ages, a paper of the ManchcUr TraaT* 
adaouB, in Volume XV. by Dr Falcoucr, may be confultcd. 
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. htgheft decree to fuppofe, that they would plant fuprir- 

v cane*, and at the fame time put hogs alhote to dctlrny them. 

“ NVithcr had the Spaniards any motive for Inflowing 
this plant on iftands which they confitlereu as of no kird 
•of importance, except for the purpofe that has Ixen men. 
tinned ; and to fuppofc that the Charaihrs might have cul- 
tivated, after their departure, a prodndlion of which they 
knew nothing, betray* a total ignorance of the Indian dif- 
S pofitfor and chnra&cr. 

Fmm tefli- “ But (continues J.abaO we have furer nflimony, and 
tMOiy. fuch as prove*, beyond all contradiction, that the ftigar-cnnc 
is the natural ptvdu&ton ot America. For, bdide* the evi- 
dence of Francis Ximirrs, who, in a Ttcrlit’c on American 
Flints, printed at Mexico, afferW, that the !ut»ar cane grow* 
without cultivation, ar.d to an extiaordinary ft/e, on the 
banks of the river Plate, wc arc afTurcd by Jean de I.ery, 
a Pmtcftant minitlcr, who was chaplain in 1556 to the 
Dutch garrhon in the fort of Coligny, on the river Janei- 
ro, that he himftlf found finrar-canes in great abundance in 
many places on the bank* of that river, and in tiumtions ne- 
ver vifjtcd by'tlie Portugucfr. Father Hcnnepeu ar.d other 
Voyagers bear tellimony in like manner to the growth of 
the cane near the mouth of the MiififHppi ; and Jean de 
Laet to its fpentaneous production in the ifland of St Vin- 
cent. It is not for the plant itfdf, therefore, but tor the 
fecrct of making fugac from it, that the Well Indies arc in- 
debted to the Spaniards and Portugutfe ; and thefe to the 
nations of the caft. M 

Such is the rtafoning of Labnt, which the learned Lafi- 
tnu has pronounced incontiovertible ; and it is peatly 
• flren«thened by recent difeoveries, the fugsr cane having 
been found in many of the iftands of the Pacific Ocean 
^ by our late illuftrious navigator Cept/in Cook. 

CffetT|Hion The fugar cane, or faccharum officinarum of botanills, ii a 
«*J ihe fa- jointed recd.ccnrmonlT meafunng (the flag part not included] 
gar cane. f rom t bree feet and a half to fevtn feet in height, but fomc- 
times rif:ng to *2 feet. When ripe it is oi a fine lira w co- 
lour inclining to yellow, producing leaves or blades, I he 
edges of which are finely and fhaipiy ftrrated, and termina- 
ting in an arrow decorated with a panicle. The joint* in 
one ftalk ate from 40 to 60 in number, and the ftalk* lifing 
from one root arc fometime# very numerous. The young 
{hoot afeendsfrom the earth like the point of an anowr ; the 
{haft of which fo on breaks, and the two fiift leaves, which 
bad bten inclofcd with'n a quadruple fliuith of feminal leaves, 
rife to a conlidcrablc height (a). .See Plate CCCC LX XXVI. 
lt» M is the arrow and N the lower part with the root. 

Soil tm ft As the cane is a rank fucculent plant, it mull require a 
t ivour-bc ftrong deep foil to bring it to perfection, perhaps indeed no 
t01t * K can ^ to ° ^ ^ or this purpofe. The foil which ex- 

^ xo perierce has found to be mod favourable to the cultivation 

of it in the Weft Indies if the dark grey loam of St Chrif- 
topher’s, which is fo It > ht and porous as to be penetrable 
by the flighted applic^um of the hoe. The undci ftratum 
is p ravd from 8 to 1 ^fcthes deep. Canes planted in par* 
titular fpoti in this ifland have been known to yield 8c 00 


pounds of Mufcondo fugir from a fingk *cft. Tits tvf *•!»'• 
rage produce of the ifland for a fierics of years has been _ * -Jjl 
lf>,coo hog (heads of ’6 cwt. which is one-half only of the 
whole care-land, or 8500 seres. When annually cut, it 
gives marly two hogflicadi of >6 cwt. per acre for the whole 
of the land in ripe canes. 

Next to the afhy loam of St Cbriftnphcr’s is the foil 
which in Jamaica is called britl-meid / not as refembling a 
brick in colour, but as containing fuch a due mixture of 
clay and land as ia fiipuchd to render it writ adapted for 
the ufe of the kiln. It is a deep, warn, and mellow, hazel 
earth, calilv worked; and though its fitrtace iooii grow* dry 
alter min, the under Itratur. retains s ccnf-dcrable decree of 
n«oifture in the dried weather ; with this advantage too, 
tliat even in the wetteft feafon it lcldom requires trenching. 

Plant canes, by which is meant cane* of the firll growth, 
have been known in very fine fcafon* to yield two tons and 
a hall of fuuar per acre. After thi» may be reckoned the 
black mold of Icvcral varieties. The bell is the deep black pj^riSt 
earth of Ba tbs decs, Antigua, and Tome other of the wind- H,- rry e / 
ward ifland* ; but there is a Ipectes of this mold in Jamaica*^' * V 
that is but little, if any thing inferior to it, which aboands^'*?* 
with limeftone ard flint on a fubftratnm of foapy marie. 

Blnck mold on day is more common; but as the mold is ge- 
nerally (hallow, and the clay rfiftand ictcntivc ol-watct, this 
laft fort of lar.d requirti great labour, both in ploutrhing 
and trenching, to rvndcr it profitable. When nurtured and 
propci ly pulverized, it becomes vrry produttive. It is un- 
nectPary to attempt a minute defeription ot all the other 
foils which arc found in thefe ifland*. There is, however, 
a peculiar fort of land on the north tide 01 Jamaica, chiefly 
in the parilh of Trclawney, that cannot be paflcd over un- 
noticed, not only on account of its icarcity but it* value ; 
lew foils producing finer fuga^s, or inch tu anfvvtr fo ivr’i in 
tin pm ; an cyp'Tilion fignifying a greater return of refined 
fugar than coninMin, The land alhuicd to is generally of a 
red colour ; the fhades of which, however, vsry conliderably 
from a deep chocolate to a rich feat let ; in fome places it 
approaches to a blight yellow, hut it is everywhere remark- 
able, when firft turned up, for a jrlofly or fhining fur.’acc, 
and if wetted llains the bngerslike paint. 

A* in every climate there is a traion more favourable ft>rp r 1 J r ^ 
vegetation than others, it is of great nnj*»rtance that plantsf, J0 for 
for feed be eon milted to the ground at the commencement planting 
of this feafuu. As the cane requiics a great deal of moif. **• 
lure to bring it to maturity, the propercfl feafou lor plant- 
ing it is in the months of September and October, when the 
autumnal rains commence, that it may be fufficiently luxu- 
riant to fhade the ground before the dry weather fets in. 

Thus the root i* kept moiil, and the crop is ripe for the 
mill in the beg inning of the enfuing year. Canes planted 
in the month of November, or later in the fealon, lofe the 
advantage of tht autumnal rains ; and it often happens 
that dry weather in the beginning of the enfuing year 
retards their vegetation until the vernal or May rains fet in, 
when they fprout both at the roots and the joints ; fo that 

by 


(n) “A field o f canes, when Handing, in the month of November, when it is in arrow or full blndbm (fays Mr Brck- 
furd in hi* deferiptive Acrotrtit of the ifland of Jamaica), is one of the moft beautiful productions that the pen or pencil 
can pofbbly defcribc. It in common rifes from three to eight feet or more in height ; a difference of growth that very 
flrongly marks the difference of toil or the varieties of culture. It is when ripe ot a bright and golden yellow j and 
where obvious to the fuo, is in mzny parts very beautifully ftreaked with ictl : the top is of a darkifli green ; but ihe 
wore dry it becomes, from either an cxccfs of ripenefa or a continuance of drought, of a ruffe t yellow, with long and 
narrow leaves depending ; from the centre of whicii (hoots up an arrow' like a filver wand from two to fix feet in height ; 
smd from tlie funimits iff which grows out a plume of white feathers, which are delicately fringed with a lilac dye ; aud 
indeed is, in its appearance, not much unlike the tuft that adorns this particular aud olrgant tree.” 
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>og af. by the t?m* they are cut the field !« loaded with unripe 
' fuckers In Head of fugrar canes. A January plant, however, 
commonly turns out well ; but canes planted very lure in the 
fpring, though they have the benefit of the May ruins, fel* 
dam anfwer expedition ; for they generally come in unfea- 
fonably, and throw the enfuing crops out of regular rota- 
tion. They are therefore frequently cut before they are 
ripe ; or if the autumnal feafona fet in early, are cut in wet 
weather, which has probably oecafioncd them to fpring a- 
frclh ; in either cafe the effed is the fame : The juice is un- 
concodcd, and all the fap being in motion, the root is dc- 
privtd of its natural nourishment, to the great injury of the 
ratoon. The chief objedion to a fall plant is this, that 
the canes become rank and top heavy, at a pt riod when vio- 
lent rains and high winds are expected, and are therefore 
i* frequently lodged before they arc fit to be cut. 

Meih-d of The fugar-cane is propagated by the top-lhootr, which 
planting arc CU | f ro m the tops of the old canes. The ufual method 
of planting in the Weft Indies is this : The quantity of 
land intended to be planted, being cleared of weeds and 
other incumbrances, ii firft divided into feveral plats of cer- 
- tain dimenfions, commonly from 15 to 20 acres each ; the 
fpaccs between each plat or diviiion are left wide enough for 
roads, for the convenieocy of carting, and are called inter- 
vals. Each plat is then (ubdivided, by means of a line and 
wooden pegs, into fnull fquarcs of about three feet and a 
half. Sometimes indeed the fq wares are a foot larger ; but 
this circumftance makes but little difference. The negroes 
arc then placed in a row in the firft line, one to a fquare, 
and directed to dig out with their hoes the feveral fquarcs, 
commonly to the depth of five or fix inches. The mold 
which is dug up being formed into a bank at the lower tide, 
the excavation or cane-hole frldom exceeds 15 inches in 
width at the bottom, and two feet and a half at the top. 
The negroes then fall back to the next line, and proceed as 
before. Thus the feveral fquarcs between each line are 
formed into a trench of much the fame dimenfions with that 
which is made by the plough. An able negro will dig 
from ICO to 120 of thefe holes for his day’s woik of ten 
hours ; but if the land has been previoufly ploughed and 
lain fallow, the fame ncgTO will dig nearly double the num- 
ber in the fame time (c). 

The «.ane-holes or trench being now completed, whether 
by the ptough or by the hoc, and the cuttings felcded for 
planting, which are commonly the tops of the canes that 
have been ground for fugar ( each cutting containing five or 
fix gems), two of them are fufficicnt for a cane hole of the 
dimenfions deferibed. Thefe, being placed longitudinally 
in the bottom of the hole, arc covered with mold about two 
* inches deep ; the reft of the bank being intended for future 
life. In 12 or 14 days the young fprouts begin to appear ; 
tj and as foon as they rife a few inches above the ground. 
And clean- they arc, or ought to be, carefully cleared of weeds, and 
* D £ **• furnifhed with an addition of mold from the banks. This 
is ufuaDy performed, by the hand. At the end of four or 
five months the banks are wholly levelled, and the fpaccs 
between the rows carefully hoe-ploughed. Frequent clean- 
ings, while the canes arc young, are indeed fo effcntially ne- 
ceffary, that no other merit in an overfeer can compensate 
Vol. XVIII. Part I. 
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for the want of attention in this particular. A careful mi- •tcrae. 
nsger will remove at the fame time ail the lateral fhoott or ^ 
fucker* that fpring up after the canes begin to joint, as 
they (Wdom come to maturity, and draw nouii hmeut hum 
the ori ginal plants. I4 

“ In the cultivation of other lands, in Jamaica efpeciallyTV; ln«gh 
(fays Mr Edwards, the elegant hitlorian of the Weft Indies, mi *ht He 
whofe fuperior excellence has induced us frequently to refer Lf j e<1 wi h 
to him in the courfe of this article), the plough lias been * jn “8 c * 
introduced ot late years, and in fome few cafes to great ad- 
vantage ; but it is not every foil or fituation that will admit 
the ufe of the plough ; fome lands being much too ftony, 
and others too deep ; and I am furry l have occafiou to re- 
mark, that a practice commonly prevails in Jamaica, on orci- 
perties where this auxiliary is ufed, which would exhauft the 
fineft lands in the world. It is that of ploughing, theu 
crol*-ploughing, round -ridging, and harrowing the fame 
lands from year to year, or at leaf! every other year, with- 
out affording manure : accordingly it is found that this me- 
thod is utterly deftru&ive of the ratoon or lecond growth, 
and altogether ruinous. It is indeed aftonifhing that any 
planter ot common reading or observation fiiould be paflive 
under fo pernicious a fyitem. Some gentlemen, however, 
of late hwinagc better : their pradice is to break up ftiff and 
clayey land, by one or two ploughing*, early in the fpring, 
and give it a fummer's fallow. In the autumn following, 
being then mellow and more cafily worked, it is holed and 
planted by manual labour after the old method, which has 
been already defer ibed. But in truth, the only advanta/c- Efwarift 
ous fyllcm of ploughing in the Weft Indies is to confine it^ sf, . T */ 
to the fimplc operation of holing, which may certainly be ^ 
performed with much greater facility and difpatch by the #«•. £ 
plough than by the hoc ; and the relief which, in the cafe 
of ftiff and dry foils, is thus given to the negroes, exceeds 
all eftimation, in the mind of a humane and provident own- 
cr. On this fubjedt I fpeak from practical knowledge. At 
a plantation of my owq, the greateft part of the land which 
is annually planted is neatly and fufficiently laid into cane- 
holes, by the labour of one able man, three boys, and eight 
oxen, with the common fingle- wheeled plough. The plough- 
(hare indeed is fome what wider than ufual ; but tills is the 
only difference, and the method of ploughing is the fimpleft 
poflible. By returning the plough back along the furrow, 
the turf is alternately thrown to the right and to the left, 
forming a trench feven inches deep, about two feet and a 
half wide at the top, and one foot wide at the bottom. A 
fpace of 18 or a o inches is left between each trench, on 
which the mold being thrown by the lhare, the banks are 
properly formed, and the holing is complete. Thus the 
land is not exhaufted by being too much expofed to the 
fun ; and in this manner a field of 20 acres is holed with 
one plough, and with great eafe, in 1 3 days. The plants 
are afterwards placed in the trench as in the common me- 
thod, where manual labour alone is Wpb yed. 

In moft parti of the Weft Indies it is ufual to hole and 
plant a certain proportion of the cane-land, commonly one- 
third in annual rotation. Canes of the firft year’s growth Cant*, na- 
an* called plant cane/, aa has been already obferved- Thc me d»e- 
fprouts that fpring from the roots of the canes that have*?^' 0 * 

H been 


(c) As the negroes work at this bufinefs very unequally, according to their different degrees of bodily ftrength, it is 
fomettmes tbe practice to put two negroes to a fingle fquare ; but if the land has not had the previous aJ&ftance of the 
plough, it commonly requires the labour of 50 able negroes for 13 days to hole ao acres. In Jamaica, lorne gentlemen, 
to cafe then own Oaves, have this laborious part of the planting-bufincfs performed by job-work. The ufual price for 
holing and planting is L. 6 currency ptr acre (equal to L. 4, 7 s. Sterling j. The cuft of falling and clearing heavy wood- 
land is commonly as much more. 
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been previoufly cwt for fugar are called fattens / the firft 
yearly return* from their root* are called JSrJI ratoons ; the 
fecund year'* growth fecond rativnr. 

Mr Edwards informs 0#, that the manure generally ufed 
is a compoft formed, ift, Of the vegetable afhes, drawn 
from the fires of the bot'line and ftill (unites. 2dly, Fecu- 
leticie* difeharged from the ftill houfe, mixed up with rub- 
bi(h of buildings, whited ime, tc c. $dly, Refufe, or field* 
trafh (f. e.), the decayed leaves and (I era* of the cants; fo 
called in coni radiftirttf ion to canc-tralh, referred for fuel. 
4thly, Dung, obtained from the hoifc and mule ft aides, and 
from moveable pens, or fmall inch) hires made by pofts and 
rails, occafionally (hifted upon the lands intended to be plant- 
ed, and Into which the cattle are turned at night. $thly. 
Good mold, collected from gullies and .other waft c places, 
nnd thrown into the cattle pens. 

The fugar cane is liable to be deftroyed bv monkeys, 
rats, and infeds. The upland plantations fnfler greatly 
from monkey's ; tbefe creatures, which now abound in the 
mountainous parts of St Chriftophcr’s, were fir ft brought 
thither by the French, when they poffefled half that ifland; 
they come down from the rocks in filent parties by night, 
and having polled ccntinels to give the alarm if any thing 
approaches they deftroy incredible quantities of the cane, 
by their gambols as well as their greedinefa. It is in vain 
to fet trap* for thefc creatures, however baited ; and the on 
ly way to proteft the pbntation, and deftroy them, is to 
fet a numerous watch, well armed with fowling-pieces, and 
fumifhed with dog*. The ne»roe* will perform this fcrvice 
cheerfully, for they are very fond of monkeys as food. The 
celebrated Father Labat fays, they arc very delicious, but 
the white inhabitants of St Kitt’s never cat them. 

The low-land plantations fuffer as much by rats as thofc on 
the mountain* do from monkeys ; but the rats, no more than 
the monkeys, are natives of the place ; they came with the 
(hipping from Europe, end breed in the ground under loofe 
rocks and birfhes : the field negtoew eat them greedily, and 
they are faid to be publicly fold in the markets at Jamai- 
ca. To free the plantations from thefe vermin, the breed 
of wild cat* fhould be encouraged, and (hakes (offered to 
multiply nnmolcftcd ; they may alfo be poiloned with ar- 
fenic, and the rafped root of the caffava made into pellets 
and plentifully fcatteicd over the ground*. Thib practice, 
however, is dangerous ; for as the rats when thus poiloned 
become exceeding thirfty, they run in droves to the neigh- 
bouring ftreama, which they poifon as they drink, and tire 
tattle graving on the bonk* of thefe polluted waters have 
frequently periftied by drinking after them ; It is fafer there- 
fore to make the pellets of flour, kneaded with the juice of 
the nii ht-fttade, the (cent of which will drive them awRjr 
though they will not eat it. There is an Eaft Indian am- 
knal called mangoes, which bears a natural antipathy to rats; 

K this animal was irftroduced into our fugar i (lands, it would 
prob.bly extirpate the whole race of thefe noxious vermin. 
The formica otnt&wfra of Linmeus, the carnivorous ant, 
which is called m Jamaica the raffL't ans, would fbo« clear a 
fugar plantation ot rats. 
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The fu**r-rnn« is tdfo fubietl to a dife&fe width no fore-- 3og» r . 
fight can obviate, ami for which human wifdom has hither- 1 ^ J 

to in vain attempted to find a remedy. This difeafe is caU-£ ml 
ed the blsft, and is occafined by the aphis of Linnaus-iceU. 
When this happen*, the fine, broad, green blades become 
ftckly, dry, and withered ; loon after they appear (tam- 
ed iu fpots; and if thefe fpot* are cm c fully examined, 
they will be found to contain inmimcrablt eggs of an infect 
like a bug, which are {won quickened, and cover the plants 
with the vermin ; the juice of the cant* thus affected be- 
comes four, and no future lhoot iffues Irom tlu. joints. 

Ant* alfo concur' with the bugs to fpoil the plantation, aud 
again ft thefe evils it is hard to find a remedy. 

The crops of fugar-canes do not ripen prccifcly at the Time »C 
fame period in all the colonics. In the Danilh, Spanilh, which the 
and Dutch fet dements, they begin in January, and conti-cr«piipeo* 
one till O&ober. This method doth not imply any fixed 
feafon for the maturity of the fugar cane. I he plant, how- 
ever, like others, muft have it* progrefs ; and it hath been 
juflly obferved to be in flower in the months of November 
and December. It mull ncccffanly follow, from the cullom Hijhry •/ 
thefe nations have adopted of continuing to gather their'** 
crops for 10 months without mtermifiion, that they cut 
fome canes which are not ripe enough, and others that an^j ^ 
too ripe, and then tire fruit hath not the rcqutfiu- qualities. 

'The time ol gathering them (ho uld be at a fixed lotion, 
and probably the months of March and April are the fit- 
ted for it ; becaufe all the fweet fruits arc ripe at that 
time, while the (our ones do not arrive to a ftatc of matu- 
rity till the months of July and Auguft. 

The Engliftt cut their canes in March and April; but 
they are not induced to do this on account of their ripenefr. 

The drought that prevails in their xflanda render* the rain* 
which full in September neccffary to their planting ; and as 
the canes arc lfi month* in growing, this period always 
bring* them to the prccifc point of maturity (d). tr 

“ The time of crop in the fugar iflands (fays Mr Edwards) A f-if n #f 
is the feafon of gbdncTs aud feftivity to mao acid bead. So^'vity. 
palatable, falutary, and nourilhing, is the juice of the cane,^***'^ 
lh«»t every individual of the animal creation, di inking freely p. 
of it, derives health and vigour from its ufe. The meagre 
and ftckly among the negroes exhibit a furprifing alteration 
in a few weeks after the mill is fet in action. The labour- 
ing horteft, oxen, and mule*, though aimed constantly at 
work dating this feiioti, yet, being indulged with plenty of 
the gtcen tops of this noble plant, and tome ot the feunt- 
mings from the boiling4»ufc, improve more than at any 
other period of the year. Even the pigs and puultry fat- 
ten on the refute. In fhort, on a well-regulated plantation* 
under a humane and benevolent director, there ts fuch an * 
appearance during crop-time of plenty and bufy cheerful* 
nefs, as to (often, in a jjreat mcalurc, the hardfhip* of fla- 
very, and induce a fpectator to hope, when the miierica o£ 
li'e are repreknud as infupportable, that they are ionic, times 
exag;^crated through the medium of fancy.** 

The plant* being cut, the branches at the top ore riven 
to the cattle fur food ; the top -lhoot, wtuch is lull of eye*. 


(p) The account given in the text concerning the time when the fugar-cancs are collcfted, we have taken from the 
Abbe Raynal’s Hiftory of the Trade and Settlements of the Eaft and Weft. Indies ; but Mr Cazaud obferves, that in Philo/*?** 
February, March, and April, all the canes, whatever be their age, are as ripe as the nature of the foil ever allows them Tr **/*&. 
to be. He fays farther, that the drynefs o* the weather, and not the a^c of the canes which increafea from January to V0,,lxiJC * 
April, is the caufe that in January 400 gallons of juice commonly yield 48 gallons of fugar and motaflet, one with ano- 
ther j in February from 56 to 64 ; in March from 64 to 7a ; in April ionic times 80 ; after which period the fugar fer- 
mcniSj and even burns when the refiner is cot very expert at hi* bufioelh 
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Surc*r. is pwfcrvcd for planting. TH« cities ire cut iota pieces 
'~ mm ~ about a yard Ion*, tied up io bundles,- and carried in carts 
Tbc^aoci* *° *** where they are bruifed, and the juice is extract- 
«t,er»cut ed from them. The mill confifts principally of three up* 
a»c f»m t© tight iron-plated rollers or cylinders, from 30 to 40 inches 
the mill. i„ length, and from 20 to 2 5 inches in diameter ; and the 
middle one, to which the moving power is applied, turns the 
other two by mean* of cogs. Between tilde rollers, the canes 
(being previoufiy cut (hort, and tied into bundles) are twice 
comprtfled } for having parted through the firft and fecond 
rollers, they aie turned round the middle one by a circular 
piece of frame-work or fereeu, called in Jamaica the Dumb* 
returner, and forced back through the fecond and third \ 
an operation which fqueezes them completely dry, and 
fomrt lines even reduces them to powder. The caue juice 
»s received in a leaden bed, and thence conveyed into a vcffel 
called the receiver. The refufe, or macerated rind of the 
cane (which is called eane-trajk* in cootradiftintiion to field* 
trqfk), ferves for fuel to boil the liquor. 

Thejic* The juice as it flow* from the m 3 I, taken at a medium, 
emscied contains eight parts of pure water, one part of fitgar, and 
from part confiding of coarfe oil and muedagious gum, with 

l4 a portion of eilential oil. 

VelRl.uf d As this juice has a ftrong difpofition to fermentation, it 
f jr purity* muft be boiled as foon as poflible. There are feme water* 
•Bjjic are, ttssIIb that will grind with great cafe canes fufficicnt for 30 
hogibcads of fugar in a week. It is neceflary to have boil- 
ing vdlck, or clarifiers, that will correfpond in dimenbons 
to the quantity of juice flowing from the receiver. Thcfc 
clarifiers are commonly three in number, and are fometimea 
capable of containing toco gallons each; but it is more 
ufual to fee them of 300 or 4.30 gallons each. Bcfides the 
clarifiers which are ufed for the firft boiling, there are ge- 
nerally four coppers or boilers. The clarifiers are winced in 
the middle or at one end of the boiling- houfe. f f at one 
end, the boiler called the trade is placed at the other, and 
feveral boilers (generally three) are ranged between them. 
ITe tcachc is ordinarily from 70 to 100 gallons, and the 
boilers between the clarifiers and teachc diminilh in fixe from 
the firft to the Lift. Where the clarifiers are in the middle, 
there is ufually a fet of three boilers of each fide, which con- 
ft it ut e in effeft a double boilitur-huufe. On very’ large eftatea 
this arrangement is found tifcfuland neceflary. Theobje&ton 
to fo great a* number is the ex pence of fuel ; to obviate 
which, in fome degree, the three boilers on each fide of the 
clarifiers arc commonly hung to oae fire. 

Tb« cJari- The juice runs from the receiver along a wooden gutter 
^ r * lined with lead into the boiling- hnufe, where it is received 
into one of the clarifiers. When the clarifier ia filled, a fire 
is lighted, and a quantity of Briftol quicklime in powder, 
which is called temper* is poured into the veil'd. The ufe 
of the lime is to unite with the fuperabundant acid, which, 

' for the fuccefn of the proetds, it is neceflary to get rid of. 
The quantity fufficient to feparate the acid mufl vary ac- 
cording to the ftneogth of the quicklime and the quality of 
the liquor. Seme planters allow a pint of ltme to every 
too gallon* of liquor ; but Mr Edwards thinks that little 
more than halt the quantity is a better medium proportion, 
and even then, that it ought to be diflolvcd in boiling wa- 
ter, that as little of it as pofttblc may be precipitated. The 
brat :» {offered gradually to increalc till it approaches within 
n few degrees of the heat of boiling water, that the impurities 
may be tliorourbly {epa rated. But if the liquor were - uttered 
to boil with violence, the impurities would again incorpo- 
rate with it. It is known to be fufficicrtriy heated when 
the (com begin* to rife in blitters, which break into white 
froth, and appear generally in about 40 minutes. The fire 
is then Cuddtnly extmguilhcd by meaai of a damper, which 


excludes the external *ir, and the liquor is allowed to re- 
main about an hour undifturbed, during which period the T f 
impurities are collefted in form on the furface. The Juice 
is then drained off either by a fyphan or a cock j the icuni 
being of a tenacious gummy nature, does not flow out with 
the liquor, but remains behind in the clarifier. The liquid 
juice is conveyed from the clarifier by a gutter into the eva- 
porating boiler, commonly termed the grand tapper; and if it 
lias Keen obtained from good caucs it geaerally appears 
tranfparent. 

In the evaporating boiler, which fhould be large enough And (me 
to receive the contents of the clarifier, the liquor is allowed coppers, 
to boil ; and as the feuin rife? it is taken oft. The feum- 
min^ and evaporation are continued till the liquor becomes 
finer and thicker, and fo far diminiQicd io bulk that it n ay 
be eafily contained in the fecond copper. When put into 
the fecund copper, it is nearly of the colour of Madeira 
wine j the boiling and feumming are continued, and if the 
impurities be confiderable, a quantity of lime-water ia ad- 
ded. Thia procefs is carried on till the liquor be fufficiently 
dimini/hed in quantity to be contained in the third copper. 

After being purified a third time, it is put into the lourth 
copper, which ia called the tea the, where it is boiled an 1 eva- 
porated till it i* judged fufficiently pure to be removed from 
the fire. In judging of the purity of the liquor, many of the 
negroes (fays Mr Edwards) gurfs fokly by the eye (which 
by long habit they do with great accuracy), judging by 
the appearance of the grain on the back of the ladle : but 
the practice moft in ufc is to judge by what is called the 
touch ; i. ©. taking up with the thumb a {mall portion of 
the hot liquor from the ladle; and, as the heat diminiflies, 
drawing with the fore-finger the liquid into a thread. This 
thread will fuddenly break, and fhrink from the thumb to 
the fuipended finger, in different lengths, according as the 
liquor is more or lefs boiled. The proper boiling height 
for ftrong mufeovado fugar ia generally determined by a 
thread of a quarter of an inch long. It is evident, that cer- 
tainty in this experiment Can be attained only by long habit, 
and that no verbal precepts will furnifh any degree of (kill 
in a matter depending wholly on conftant practice. %7 

The juice being thus purified by patting through the cl*- kUcr bring 
rifier and four coppers, it is poured into coolers, which j C V e 

ufually Ingin number. The removal from the teachc to the grJ nul*tr<! 
cooler is called fir thing. The cooler ia a (hallow wooden „„j f fcei j * 
vcfTel 7 feet long, from 5 to 6 wide, about 1 1 inches deep, from •«* 
and capable of containing a hogfhead of fugar. As the lj.melafle*. 
quur cools, the fugar grains, that is, coll aft 1 into an irregular 
mafs of imperfect cry fiats, fc pirating itfdf from the melattes. 

It is then removed from the cooler, and conveyed to the cu- 
ring huufc, where the mclaflcs drain from it. Tor receiving 
them thcie is a large cittern, the (loping tides of which are 
lined with boards. Directly above the cittern a frame of 
joifl-woTk without boat ding is placed, on which empty 
hog (heads without heads axe ranged. The bottoms of 
theft- hogfheads are pierced with 8 or 10 holes, in each 
of which the fialk of a plantain leaf is fixed fo ai to pro- 
jeft 6 or 8 inches below the joifts, and rife a little above 
the top of the hoglhead. Tbe hogfheadt being tilled with 
the contents of the cooler, confiding of fugar and melattes, 
the mclaflcs being liquid, dtain through the fpungy ftalk, 
and drop into the cittern. After the melattes arc drained off, 
the fugar becomes pretty dry a&d (air, and is then called 
Mujcavado or ravrfvgar. 

Wc have deferibed the proerf* for cxtra&ing fugar, which 
is generally adopted in the Briitlh Weft India bland* accord- 
ing to the latett improvements; and have been anxious to 
prefent it to ©ur readers in the fimpleft and molt perfpicu- 
011s form; that it might be intelligible to every perioo j and 
H 2 have 
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have therefore avoided to mention the obfervations and pro- 
^ ' pofed amendments of thofe who have written on this fubjedt. 

Had we done fo, we fhould have fwcllcd the prcfcnt article 
to too great a fixe, without accompliftiing the purpofe which 
we have in view for our intention is not to inftrudt the 
planters, but to give a diftinft account of the mod approved 
methods which the planters have generally adopted. But 
though we judge it ulclefs to trouble our readers with all the 
little varieties in the procels which different petfons employ, 
we flatter ourfclvet it will not be difagreeable to learn by 
, I what methods the French make their fugar purer and whiter 
Methyl of than ours. A quantity of fugar from the cooler is put into 
purifying conical pans or earthen pots, called by the French formes, 
IfrcHdu '^having a fciatl perforation at the apex, which is kept clofed. 

Each time, reverfed on its apex, is fupported in another 
earthen vefTcl. The fyrup is ftirred together, and then left 
to cryftallizc. At the end of 15 or 16 hours, the hole in 
the point of each cone is opened, that the impure fyrup may 
run out. The bale of thefe fugar loaves is then taken out, 
and white pulverized fugar fubftituted in its ftcad; which 
being well preffed down, the whole is covered with clay 
icoiftcncd with water. This water filters through the mafs, 
carrying the fyrup with it which was mixed with the fugar, 
but which by this management flows into a pot fubftituted 
in the place of the fiTft. This fecond fluid is called fine fyrup. 
Care is taken to moiflen and keep the clay to a proper de- 
gree of foftnefs as it becomes dry. The fugar loaves are af- 
terwards taken out, and dried in a ftove for eight or ten 
days; after which they are pulverized, packed, and ex- 
ported to Europe, where they are flili farther purified. The 
tcaloti alllgned why this procefs is not univcrfally adopted 
in the Britifh fugar i (lands is this, that the water which di- 
lutes and carries away the mobiles diffolves and carries with 
k fo much of the fugar, that the difference in quality does 
■ot pay for the difference in quantity. The French plan- 
ters probably think otherwife, upwards of 400 of the plan- 
tations of St Domingo having the neccffaiy apparatus for 
claying and actually carrying on the fyftem. 

^ The art o f refining fugar was firft made known to the 
w 1"^“’ Europeans by a Venetian, who is faid to have received 
duced Uy \ 100,000 crowns for the invention. This difeovery was 
Victim, made before the new world was explored ; but whether it 
was an invention of the perfon who firft communicated it, 
or whether il was conveyed from China, where it had been 
known for a eonfiderablc time before, cannot now perhaps 
be accurately afccrtaiaed. We find no mention made of the 
refiniog of fugar in Britain till the year 1 6 $9, thoujh it 
probably was praAifed feveral years before. For in the Por- 
tugnefc ifland of St Thomas in 1624 there were 74 fugar 
ingenios, each having upwards of 200 flaves. The quantity 
of raw fugar imported into England in 1778 amounted to 
1*403,995 cwts. ; the quantity imported into Scotland in 
the fame year was 1 17,285 cwta. ; the whole quantity im- 
ported into Great Britain in 1787 was 1,926,741 cwts. 

The fugar which undergoes the operation of refining in 
srned wfth^ uro P c ** raw fometimes called mufeovado or 

lure- water ecffoaado, which is raw fugar in a purer ftate. The raw fu- 
•nd bill- gar generally contains a certain quantity of mcbfTcs as well 
as earthy and feculent fiibftanccs. The caflbnado, by the 
vqwisd'to op*** 1 * 0 ® vaithiog, it freed from its roclafFes. As the 
heat. intention of refining thefe fugars is to give them a higher 
degree of whit ends and folidity, it is nceeflary for thorn to 
undergo other proceffes The firft of thefe is called clarifi- 
cation. It confifts- in diffotving tlie fugar in a certain : pro- 
portion of lime-water, adding a proper quantity, of bul- 
lock's blood, and expofing it to heat in order to re- 
move the impurities which Hill remain. The heat is in- 
creafed very gradually ull it approach that of boiling water. 
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By the afdftance of the heat, the animal matter which was Sugar, 
thrown in coagubtes, at the fame time that it attrads all v 
the folid feculent and earthy matter, and raifes it to the 
furfacc in the appearance of a thick foam of a brownifli co- 
lour. As the fcculencies arc never entirely removed by a 
firft procefs, a fecond is ncccflary. The folution is there- 
fore cooled to a certain degree by adding fome water ; then 
a frcih quantity of blood, but lefs confi icrable than at firft, 
is poured in. The fire is renewed, and care is taken to in- 
create the heat gently as before. The animal fubftancc fazes 
on the impurities which remain, colle&s them on the furfacc, 
and they are then Acimmed off. The fame operation is re- 
pented a third and even a fourth time, but no addition is 
made to the liquor except water. If the different proceflct 
have been properly conducted, the folution will be freed 
from every impurity, and appear tranfparcnt. It is then 
conveyed by a gutter into an oblong baiket abort 16 inches 
deep, lined with a woollen cloth ; and after filtering through 
this cloth, it is Tcccivcd in a cittern or copper which is pla- 
ced below. sv 

The folution being thus clarified, it undergoes a fecond Then freed 
general operation called evaporation. Fire is applied to thef r «®» k» re * 
copper into which the folution was received, and the liquid 
is boiled till it has acquired the proper degree of coiiliftency.}," 1 ^^^ 
A judgment is formed of this by taking up a final! portion ration, 
of the liquid and drawing it into a thread. When, after 
this trial, it is found fufficicntly vifeous, the fire is extinguifli- 
cd, and the liquid is poured into coolers. It is then ftirred 
violently by an inftrument called an oar, from the refem- 
blance it bears to the oar of a boat. This is done in order 
to diminifli the vifeofity, and promote what is called the 
granulation , that is, the forming of it into grains or imper- 
IcA cryftals. When the liquid is properly mixed and cool- 
ed, it is then poured into moulds of the form of a fugar 
loaf. Thefe moulds are ranged in rows. The fmall ends, 
which are lowefl, are placed in pots ; and they have each of 
them apertures flopped up with linen for filtering the fyiup, 
which runs from the moulds into the pots. The liquor wards 

then taken out (lowly in bdlcfuls from the coolers, and pou-poureJ into 
red into the moulds. When the moulds arc filled, and the moulds, 
contents ftill in a fluid ftate, it is ncceflary to ftir them,'* hclc . 
that no part may adhere to the moulds, and that the fmall ^.^<4 
cryftals which arc juft formed may be equally dilfufed thro’ from it. 
the whole mafs. When the fugar is completely cryftallizcd, 
the linen is taken away from the apertures in the moulds, 
and the fyrup, or that part which did not cryftallize, defeends 
into the pots in which the moulds are placed. After this 
purgation the moulds are removed and fixed in other pots, 
and a ftratum of fine white clay diluted with water is laid 
on the upper part of the loaf. The water defeendin * thro* 
the fugar by its own weight, mixes with the fyrup which 
ftill remains in the body of the loaf, and wafhes it away. 

When the clay drier-, it is taken off, and another covering 
cf moift cby put *1 its place ; and if it be not fchea fuffi- 
nicotly waihed, a third covering ot cby is applied. After Lj Q^ cl _ 
the loaves have Rood fomc days in the moulds, and have ac- foied to a 
quired a eonfiderablc degree of firranefs and folidity, thcyc«i*jn dc- 
are taken out, and carried to a ftove, where they are grm-l* rec 
dually heated to the 50® of Reaumur (64° of Fahrenheit )* 
in order to diffipate any moiliure which may be (lift con- 
fined in them. After remaining in the ftove ci.jht days, 
they are taken out ; and after cutting off all decolouring 
fpecks, and the head it ftill wet, they are wrapped in bluc< 
paper, and arc ready for (ale. The ievcral fyrups collected' 
during the different parts of the procefs, treated in the lame- 
manner which we have jail deferibed, afford fugar:. of infe- 
rior quality ; and the lafl portion, which no longer affords, 
any fugar, is fold by the name of mlajfa. 

The 
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The beauty of refined fugar, when formed into loaves, 
confift* in whitenefs, joioed to a fmallnefs of grain ; in be- 
lli w’hat “V dry, Laid, and fomewha* tranfparent. The procefs 
the bttut) which we have delcribed above refers to fugar once refined *, 
tffu* ar but fomc more labour is ncccfhry to produce double refined 
h°' '" far’ The principal difference in the operation is this, the 

ih^ re-' l* ttcr “ clarified by white of t ggs in Head of blood, and frtfh 
<ii td. water in place of lime-water. 


this affertion. A vtffel laden with Hi gar bound from the Sugar. 
Weft Indies was becalmed in its paflage for feveral days, * 
during which the flock of provifions was exhaufted. Some 
of the crew were dying of the feurvy, and the left were 
threatened with a ftiU more terrible death. Iu this emer- 
gency rccourfe was had to the fugar. The confluence 
was, the fymptoms of the (curvy went off, the crew found 
it a whoklomc and fubflantial aliment, and returned in good 


35 Sugar candy is the true offence of the cane formed into 

H wfu* forge cryftals by a flow proctf*. When the fyrup is well 
i /made * clarified, it is boiled a little, but not fo much as is done for 
the proof mentioned in the procefs for making common fu- 
gar. It is then placed in old moulds, having their lower 
ends flopped with linen, and croffcd at little diftances with 
fmall twigs to retain the fugar as it cryftaUizes. The 
moulds are then laid in a coo) place. In proportion as the 
fyrup cools cry Hals are formed. In about nine or ten days 
the moulds are carried to the ftave, and placed in a pot ; 
but the linen is not removed entirely, fo that the fyrop falla 
down llowly in droos. When thclyrup has dropped away, 
and the cryllals of the fugar-candy arc become dry, the 
moulds are taken from the ftovc and broken in pieces, to 
difengage the fugar, which adheres ftrongly to the fides of 
the moulds. If the fyrup has been coloured with cochineal, 
the cryftals take a flight taint of red ; if indigo has been 
mixed, they aflumc a bluifh colour. If it be dehred to have 
the candy perfumed, the eflence of flowers or amber may be 
dropped into the moulds along with the fyiup. 

Having now given fome account of the method ufually 
employed for refining fugar, it will not be improper to fay 
a few things concerning its nature and its tries. 

Chen ksl Sugar is folobie in wattr, and in a fmall degree in alcohol, 
q silnk- of When united with a fmall poition of water, it becomes fu- 
Ugar. fiblc i from which quality the art of prcfervmg is indebt- 
ed for many of its preparations. It is phofphoric and 
combulliblc j when expoled to fire emitting a blue flame it 
the combiiftion be flow , and a white flame if the cotnbuflion 
be rapid. By dif filiation it produces a quantity of phlegm, 
acid, oil, gas, and charcoal. Bergman, in treating fugar 
with the nitrous acid, obtained a new acid now known by 
the name of the o*afc add : but he has omitted to mention 
the principles of which fugar is compofed. Lavoificr, how- 
ever, hat lupplied this omiflioo ; and after many experiments 
has afiigned three principle* in fugar, hydrogenc, oxygcnc, 
and Carbone. If the juice expreffed from the fugar-canc be 
left to itfrlf, it paffes into the acetous fermentation ; and 
during the decomposition of the fugar, which is continued 
for three or four months, a great quantity of glutinous nat- 
ter it feparated. This matter wheo diftillcd gives a portion 
of ammoniac. If the juice be expofed to tbc fpirituous fer- 
mentation, a wine is obtained analogous to cyder. If thta 
wine, after being kept in bottles a year, be difl tiled, wc ob* 
jy tain a portion o* eon de vie. 

It* iiliiin The ufes to which fugar are applied are indeed nwnerous 
mediciie, and important : it can be made fo iolid as in the art of 
* f< * prcfervmg to receive the moil agreeable odours and the 
greatvft variety ol forms. It can be made fo fluid as to mix. 
with any folubtc fublUnce. — It preferves the juice and fub- 
ftancc of fruits in all countries and iu all feafyn*. It affords, 
a delicious fcafoning to many kinds of food It its ufrful in 
pharmacy, for it unites with medioim-s, aud removes tlnir- 
diiagrcc&bte fiavouv : it it the bafts of all fjmipu, M. Mac. 
quer . has. ftiown in a wry htiiiadoiy manner hour uftful 
fugar would be. if employ rd in fermenting wines. 

)us alio been found asunedy tor the feur y, and a -valu- 
able article of food in cafes ot neccffity, M. Imbcrt dc* 
Le lines, lirft furgeoa to the Idle 13 tike of Orleans, puhliflt- 
thc following iiory is the Gaittu dt Smi , which coafisms. 


health to France. it 

u Sugar (fays Dr Rufh) affords the greateft quantity ofAflW* tho 
nouriftimcnt in a given quantity of matter of any fubftancc in 
nature : of courfe it may be preferred in lefs room in our hou- 
fes, and may be confumtd iu lefs time, than more bulky and m cnt c i 
krfs nourifhing aliment. It has this peculiar advantage overan* kind 
mofi kinds of aliment, that it is not liable to have its nutria* food, 
tioua qualities affected by time or the weather ; hence it is 
preferred by the Indians in their excurfions from home. 

They mix a certain quantity of maple fugar, with an equal 
quantity of Indian corn, dried and powdered, in its milky 
ftatc. 'Hits mixture is packed in little ba/kets, which are Tra*f*8'»m 
frequently wetted in travelling, without injuring the fugar. 

A rew fpoonfuls of it mixed with ball a pint of fpring 
ter afford them » plcafant and ftrengtheoing meal. From t * (Jj *ol,i*n. 
the degrees of ftrength and nounfhmcnt which are convey- 
ed into animal bodies by a fmall bulk of fugar, it might 
probably be given to horfes with great advantage, when 
they are ufed in places or under circumftances which make 
it difficult or expenfive to fupport them with more bulky 
or weighty aliment. A pound of fugar with grafs or 
hay has f up ported the ftrength and Ipirits of an horfo 
during a whole day’s labour in one of the Weft -India 
J Hands. A larger quantity given alone has fattened buries 
and cattle, during the war before laft in Hifpaniola, for a 
period of feveral months, in which the exportation of (ugar, 
and the importation of grain, were prevented by the want 
of (hips. j 9 . 

11 The plentiful life of fugar in diet i* one of the beft Aacxcel- 
preventives that has ever been dricovered of the difeafesj* 11 * * n M‘ 
winch are produced by worms. Nature feems to kave 
planted a love for this aliment in all children, as if it were * 
on purpofc to defend them from thofe difeafej. Dr Rufh 
knew a gentleman in Philadelphia, who early adopted this 
opinion, and who, by indulging a large family ot children 
in the ufe of fugar, lias preferred them all from the ditcafca ■ 
ufually occafioncd by worms. 4<> 

**Sir John Pringle has remarked, that the plague has never And piwh». 
been known in any country where fugar composes a material My 
part of the diet of the inhabitants. Dr Rufh thinks it 
bable that the frequency of malignant fevers of all kinds 
been luflVncd by this diet, and that its more general ufef evtr ,. 
would dr fend that dais of people who are mofi fubjc& 
to malignant fevers from being fo often affixed by there. 

“ In the numerous and frequent diftwder* of the-breaft, 
which occur in all countries where the body is cxpofcd to 
a variable tcmperatuiv of weather, fugar affords the bafts 
of many agreeable remedies. It is ufcful i.i weakncffcj* 
and acrid dtfluxions upon other parts of the body. Many 
faffs might be adduced in favour of this aflertion. Dr 
Rufh reemiorts orly one, which, from the venerable name of 
the perfon whole cafe furnifhed it, cannot fail of command- 4 , , 
ing attention and credit. Upon my inquiring of Dr Frank-H** Riven 
lin, at the requeft of a friend (lavs cur refpedlablc author j^rthtf from 
about a year before he died, whether he had found any relief jj** l^JJ* ' 
from the pain of the ftone from the blackberry jam, of which* 
he took large- quantities, he told me that he had, but that he 
believed the medicinal- part of the jam rtfided wholly in the* 
fugar i and as a r talon for thinking fo, he added, that he: 
of tea found the fame rdk£ by taking. about hnlf a pint of a 
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fyrrtp, -prepared by boiling a little brown fugar ia water, juft 
before he went to bed, that he did from a dofe of opium. It 
has been fuppofed by fome o f the early phylicians of our 
country, that the fugar obtained from the maple-tree is more 
medicinal than that obtained from the Weft India fugar- 
cane ; but this opinion I believe is without foundation. It it 
preferable in its qualities to the Weft- India fugar only from 
its fuperiorcteanlinefa. 

** Cafes may occur in which fugar may be required in me- 
dicine, or in diet, by perfons who rrlufe to be benefited, 
even indire&ly by the labour of flares. In inch cafes the 
innocent maple fiigar will always be preferred. It has been 
faid, that fugar injures the teeth*; but this opinion now 
has fo few advocates, that it does not dcfcrrc a ferious re- 
futation/* 

In rbe account which we base given above of the method 
of cultivating and manufacturing fugar, we have had in our 
eye the plantations in the Weft Indies, where Oaves alone are 
employed ; but we fed a peculiar plcafurc in liaviny it in our 
power to add a fhort defeription of the method ufed in the 
tacru to * , **' c *’ becaufe there fugar is manufactured by free 
the gift TTK ‘ n » on * pl*n which is much more economk ul than what is 
indie* by followed in the Weft Indies. The account which we mean 
irccaicn, to give is an extra 61 from the report of the committee ot 
Privy-council for trade on the fubjeft of the Atrican flavc- 
trade, drawn up by Mr Botham. We fliaU give it in the 
author's own words. 

“ Haviny been for two years in the English and French 
"Weft-Indian tflands, and fince conduced fugar eftates in 
the Eaft- Indies: before the abolition of the (feve-tradc was 
44 agitated in parliament, it may be drfirable to know that 
Of s fiipe* fugar of a fuperior quality and inferior price to that in our 
and illands is produced in the Eaft-lndio; that the culture ot 
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lower the caw** the manufa&ure of the fugar and arrack, is, with 

pr»ce. thefe material advantages, carried on by free people. China, 

Bengal, the coaft of Malabar, all ptoduce quantities of fugar 
and fpirits ; but as the mod conflderahle growth of the cane 
is carried on near Batavia, I ft. all explain the improved 
manner in which fugar cltatcs are there condudtcd. The 
proprietor of the rftale is generally a wealthy Dutchman, 
who has trc&ed on it fubftantial mills, boiling and curing 
45 houfea. He rents this eftatc to a Ctiincfc, wiio rrfides on 
How fugar i t as a foperintendant ; and this renter (fuppoling the cilate 
rw!gdat locon ^ **f 3°° or more acres) ftlcta it to freemen in par- 
j 1Ufu cels of 50 or 60 on thefe conditions : ** That they (hall 


plant ft in canes, and receive fo much per pecul of 133* 
pounds for every pecul of fugar that the canes (hall pro- 
duce.** 

When crop time comes on, the foperintendant colledts a 
fufficient number of perfons from the adjacent towns or villa- 
ges, and takes off his crop as follows. To any fet of tradef- 
men who bring their carts and buffaloes he agrees to give 
inch a price per pecul to cut all his crop of canes, carry them 
to the mill and grind them. A fecond to boil them per pecul. 
A third to clay them and ba(ket them for ma ket prr pccuL 
So that bv this method of condu&iug a fugar eftate the 
renter knows to a certainty what the produce of it will coft 
him per pecul. He has not any permanent or unnecefla- 
ry cxpcnce ; for when the crop is taken off, the taflemen 
return to their fcveral purfuils in the town* and villages 
they came from; and there only remains the cane planters 
who are preparing the next year's crop. This like all other 
complex arts, by being divided into fcveral branches, renders 
the labour cheaper and the work more perfc&ly done. 

Only clayed (Wars arc made at Batavia; thefe are in quality 
equal to the beft fort -from the Weft Indies, and are fold fo 
low from the fugar eftates as eighteen (hillings fferling per 
pecul of Jj3sLiba. This is 001 the felling price to the 
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trader at Batavia, aa the government there if arbitrary, tad 
fugar fubjedifto duties impofed at will. The Slmbander ex- 
acts a dollar per pecul on all fugar exported- The pi ice of 
common labour is from g& to lod per day. By the method 
of carrying on the fugar eft a res, the tafkmen gain confidcr- 
ably more than this not only from working extraordinary 
hours, but from being confidcred artilla in their fcveral 
branches. They do not make fpirits on the fugar eftates. 

The melaffes is fent for fair to Batavia, wh e r e one diftillerr 
may purchase the produce of an hundred eftates. Here it 
a vuft laving and rcdu&ion of the price of fpirits ; not aa 
in the Writ Indies, a diftiilcry, for each eftate ; many cen- 
tre in one, and arrack is fold at Batavia from 21 to 25 rix- 
dollars per leaguer of 160 gallons ; fay 8d per gallon. 

The SvGAk Afjfti, (the acer fate bar mum of Linrtrus), Deb t 
as well as the fugar-canc, produces a great quantity of lugar.* 1 * I,1C f“g«e 
This tree grows in great numbers iu the weftern counties m *f'* c * 
or all the middle ftaics of the American union. Thofc 
which grow in New York and Pennfylvania yield the fugar 
in a greater quantity than thofc which grow on the waters 
of Ohio — Thefe trees are generally found mixed wiih the 
beech, hemlock, white and water n(h, the cucumbcr-trec, 
linden, aipen, butter nut, and wild cherry trees. They 
fometimes appear in groves covering five or fix acres in a 
body, but they are more commonly interfperfed with fome 
or all of the foreft trees which have been mentioned. From 
30 to 50 trees arc generally found upon an sere of pound. •/ tb* Am*. 
They giow only ic the richcft foils, and frequently in 9 iony r tmm FL * U ' 
ground .Springs ot the purcll water abound in their ne igh--^^*^^, 
bum hood. They .are, wlwn fully grown, as tall as the white 
and black oaks, and from two to three feet in diameter. 

They put iorth a beautiful white bloffwm in the fpring be- 
fore they (how a (ingle leaf. The colour of the bloffom 
diftini?ui(bes them from the acer mbrum, or the common 
maple, which affords a bloffom of a red colour. The wood 
of the fugar maple-tree is extremely- inflammable, and is pre- 
ferred upon that account by hunters and lurveyort for fire- 
wood. Its (mail branches are fo much impregnated with 
fugar as to afford fupport to the cattle, horfes, and (hrep 
of the tuft fet tiers, during the winter, before they ate able 
to cultivate forage for that purpofe. Its afhes afford a 
great quantity ot potafti, exceeded by few, or perhaps by 
none, ot the trees that grow in the woods of the United 
States. The tree is fuppoted to arrive at its full growth 
in the woods in twenty yean. 47 

It is not injured by tapping ; on the contrary, the oftener The often- 
it is tapped, the more fj rup is obtained fioni it. In this er ,fe '* t,c * 
refpcCt it follows a law of animal fccretion. A (ingle tw'h^nvTn- 
had not only furvived, but flourished after forty-two tappings (ynp i« ofv. 
in the feme number of years. The effects of a yearly dti-jrincd (runs 
charge of fsp from the tree, in imptoving and increafing' 1 * 
the fap* are riemonftrated from the fuperior excellence of 
thofc trees which have been perforated in an bundled places, 
by a fmall wood pecker which feeds upon the fap. The ’ 
trees, aftCT having been wounded iu this way, diftd the re- 
mains of their juice on the ground, and afterwards acquire 
a black colour. The firp of thclc trees is much f wet ter to 
the tafte than that which is obtained irom trees which have 
not been previoufly wounded, and it affords mare fugar. 

From twenty three gallons and one quart ot fap, procured 
in twenty-four hours from only two of thefe dark coloured 
trees, Arthur Noble, Efqt of the (fate of New York, ob- 
tained four pounds and thirteen ounces ot good grained 


fugar. 


Whar qua*. 


A tree of an ordinary fise yields in a pood feafon from my ot'tip 
twenty to thirty gallons of fap, from which art mreic from WI 1 pro- 
five to fix pounds of tugnr. To this there arc fometimes ^“ ce * ccr ~ 
remarkable exceptions. Samuel Lowe, £iq; a juft ire oft.Vy oTfoT 
l peace gar. 
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jseace la Montgomery county, in the (late of Ne*v York, 
informed Arthur Noble, Efqi that he had made twenty 
pound) awl one mince of fu?ar between the uth awl 23d 
of April, in the year 1789, from a finale tree that had 
been tapped for fevml fucceflite years before. 

From the influence which culture has upon foreft and 
tity niicht other tret*, it has been fuppofed, that by tranfpUntfng the 
b« fncrea- maple tree into a garden, or by* dtftroying fuch other 

frets as (belter it Turn the rays of the fun, the quantity of the 
fap mi^ht he inertaftd, and its quality much improved. A 
farmer m Northampton county, in the (late of Pcnnfylvania, 
planted a number of thefe trees above twenty years ago in 
his meadow, horn three gallon* of the fap of which he ob- 
tains every year a pound of fugar. It was obferved former- 
ly, that it required five or fix gallons of the fap of the tree) 
which grow i;:the woods to produce the fame quantity of fugar. 

The fap diftils from the wood ot the tree. Trees which 
have been cut down in the winter for the fupportofthe do- 
mcflic animals of the new fettlcn, yield a confidemble quan- 
tity of fap as foon a* their trunk* and limbs feci the rays 
of the fun in the fpring of the year. It is in consequence 
of the fap of thefe trees being equally diffufed through every 
part of them, that they live three years after they are 
girdled, that is, altera circular incifion is made through the 
ba r k into the fubftance of the tree for the purpofe of de- 
ftmyinp, it. It is remarkable that grafa thrives better under 
this tree in a meadow, than in fituations expofed to the con- 
ftant action of the fun. The feafon for tapping the trees 
is jn February, March, and April, according to the weather 
which occurs m. thefe months. 

Warm days and frwfty nights are rood favourable to a 
plentiful difeharge of fap. The quantity obtained in a day 
from a tree is Torn five gallons to a pint, according to the 
greater or lei's heat of the air. Mr Lowe informed Arthur 
Noble, Efq; that he obtained neat three and twenty gallon* 
©I fap in one day (April 14. 1789.) from the Angle tree 
which was before mentioned. Such inftancca of a profu- 
fion of fap in (in-*lc trees arc however not very common. 
There is always a fafpenfion of the discharge of fap in the 
fap hdraJr.. night if a froli fnccced a warm day. The perforation in 
rtfromdwjjJ tree is made with an axe or an auger. The latter is 
preferred from experience of its advantages. The auger is 
introduced about three quarters of an inch, and in an aleend- 
ing direction (that the fap may not he fror.cn in a flow cur- 
rent in the mornings or evenings), and is afterwards deepen- 
ed gradually to the extent of two inches- A fpout is in- 
troduced about half an inch into the hole made by this 
augeT, and proje&a from three to twchrc inches from the 
tree. The fpout is generally made of the fumach or elder,- 
which nfually grows in the neighbourhood of the fugar 
tree*. The tree is firft tapped on the fouth fide ; when tire 
difeharge of its fap begins to leflen, an opening is made on 
the north fide, from which an increafcd dhcharge takes 
place. The fap flows from four to fix weeks, according to 
the temperature of the weather. Troughs Urge enough to 
contain three or four gallons made of white pine, or white 
alb, or ©f dried water a(h, afpen, linden, poplar, or common 
maple, are placed under the fpout to receive the fap, 
which is carried every day to a large receiver, made of 
either of the trees before mentioned. From this receiver it 
^ is conveyed, after being drained, tothe boiler. 

Ts reduc'd We underftand that there are thiee modes of reducing 
to fuyarbjr the fap to fugar ; by evaporation, by freezing, and by botl- 
ing ; «f which the fatter is moll general, as being the moll 
expeditions. We arc faither adored, that the profit of the 
maple tree is not confined to it* fugar. It affords molt 
agreeable rr.clafTcs, and an excellent vinegar. The fap 
which ia fu liable for thefe purpofe* i* obtained after the fap 
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which affords the fttgar h»« ceafed to flow, fa that the ma- 
nufactories of thefe different products of the maple-tree, 
by fuccteding, do not interfere with each other. The 
mc’.affcs may be made to compofc the befia of a plca- 
fant fummer beer. The fap of the maple is moreover ca- 
pable of affording a fpirit ; but we hope this precious juice 
will never be proftttnted to this ignoble purpofe. Should 
the life of fugar in diet become more general in this conn- 
try (fa)”-- Dr Rufti), it may tend to IctTen the inclination 
or fuppofed necvffity for fpirits, for I have obferved a reliih 
for fugar in diet to be ftldom accompanied by a love for 
ftrong drink. 

There are fcvmt other vegetables railed in our ownSug*<- r«>- 
country which afford fugar; as beet -roots, ikirrets, parfnepa, 
potatoes, celeri, red-cabbage (talks, the young (hoots of 
dian wheat. The fugar is moll readily obtained from thefe, 
by making a tincture of the fubjett in rectified (pint of 
wine ; which, when faturated by heat, will depofit the fugar 
upon (landing in the cold. 

SroMt of Miik. Set Sugar of Milk. 

jfrAof Scn/iit. - See Chemist a \ -Index. 

SUG 1 LLATION, in medicine, an extravafatirm of 
blood in the coats of the eye, which at full appears of a red- 
dilh colour, andaftcrwanU livid or black. If the difordcr ia 
great, bleeding and purging are proper, as arc alfo difcutknr*. 

SUICIDE, the crime ot felr-murder, or the perfon who 
commits it. 

We have often wiflied to fee a hiftory of crimes drawn 
ttp by a man of ability and refcarch. In this hiftory we 
would propofe that the author fhould deferibe the crimes pe- 
culiar to different nations in the different ftages of fociety^. 
and the changes which they undergo in the progrels of ci- 
vilization. A*ter having arranged the hiftorical (acts, he 
might, by comparing them with the religion and the know- 
ledge of the people, deduce iomc important general conclu- 
fions, which would lead to a difeovery ot thecaufeof crimes, 
and of the remedy moll proper to be applied. Some 
crime* are peculiar to certain (Cage* of focicty, iomc to cer- 
tain nations, flee. r 

Suicide is one of thofc crimes which we are led to believe Suicide 
not common among favage nations. The firft inftances ofaniougth* 
it recorded in the Jewifti hiftory afle thofe of Saul and Ahi-J e * K 
tophel 1 for we do not think the death of Samfon a proper 
example. We have no reafwn to fuppofe that it became 
common among the Jews till their war* with the Romans, 
when muk it tides llaughtered ihemfelve* that they might not 
fall alive into the bands of their enemies. But at this pe- 
riod the Jews were a mud defperale and abandoned race of 
men, had corrupted the relit ion of their fathers, and reject- 
ed that pure fyftetn which their promifed Mcifiah came to 
Jerufalem to announce. 

When it became remarkable among the Greek*, we have Ammrgthw 
not been able to difeover ; but it was forbidden by Pytha- Greek*, 
floras, as we learn from Atbcnxas, by Socrates and Ariftotle, 
and by the Theban and Athenian laws, in the caiiicit 
ages of the Roman republic it was fcldom oommittrd ; but 
when luxury and the Epicurean and Stoical philofaphy had 
corrupted the (implicit y and virtue ot the Roman character . 
then they began to feck (belter in tuicide from their misfor- 
tunes of the effect* of their own vices. 

The idijfioM principles of the bramin* of India led them The Bfc**- 
to admire filicide on particular o oca lion* as honourable. mim and 1 
Aocnftomcd to abilinencc, mortification, and the contempt*'® 0 * 00 * 
or death, they eonfidered it as a mark of weakndi of mind 
to fubmit to the infirmities ot old age. We ar© informed 
that the modem Gentoos, who (till in mod thing* conform 
tu the cuftoma of tlifir anceltors, when ©Id and iiK.rm, aic. 
frcquentljr brought to the b*uks oi rivers, particularly to* 
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■MAWfe of the Ganges, thit they may die in iti facred ftreams, r * father of daughter," writ taught, that in the field of SaleJdf. 
which they believe can wafli away the guilt of their fins. battle w»s the mod I'lorums event that could L«l«l them. - — 

But the maxims of the braroin*, which have encouraged This was a maxim fuitrd to a warlike nation. In order to 

P r *^* cc » wc arc •fltired by Mr I Tolwell, are a corrup- elUMilh it more firmly in the mind, ail were excluded from^thcfc 
' tion of the doctrines of the Shaftah, which pofitivcly forbid Odin’s feail of heroes who died a natural ileal h. In Afgar- 

Hthctir, filicide under the fevered puuiihment. The practice which dia fiood the hall of Odin ; where, feated on a throne, he 

Jntrrrfliag religion or affc&ion has edabliflied among the Gentoos for received the folds of his departed heroes. This place was 
# * f * women at the death of their hufbmds to bum themfelves called Vafhalfo t Signifying 4< the hall of thofc who died by 
alive on the funeral pile, we do not think ought to be com violence." Natural death bcin? thus deemed inglorious, and 
fidered as filicide, as we arc not anxious to extend the mean- punifhed with exclufion from Valhalla the p trail ife of OJin t 
in* of the word; for were we tn extend it thus far, it would he who could not enjoy death in the field of battle was led 

be as proper to apply it to thofe who choofc rather to die in to fcik it by his own hands when fickncfs or old age began 

battle than make their efcapc at the expence of their ho* to «t:Tail him. In fuch a nation fuieidc mull have been vciy 
nour. Thus wc Ihould condemn as filicides the brave Spar- common. g 


tans who died at Thcrmopylx in defence of their country : 
we Humid alfo be obliged to appty the fame difgraccful epi- 
thet to all thofe well-meaning but weak-minded Chrifiiaus 
in this illand, who in the lad century chofc lather to die as 
martyrs than comply with commands which were not mo- 
rally wrong. According to the Gcntoo laws, “ it is proper 
for a woman after her hulband’s death to bum herfclf in 
the fire with his corp-.’e. Every woman who thus burns 
(hall remain in paradife with her hufband three crorc and 
fifty lacks of years. If fhe cannot, (lie mud in that cafe 
preferve an inviolable challity. If (he remain chafle, (he 
goes to paradife ; and ii file do not preferve her challity, fhe 
« goes to hell." 

Amowjf the /\ cullom fimilar to this prevailed among many natioos 
jtXr/Aw'/' oH the continent of America. When a chief died, a ter* 
Amtritm. ‘ tain number of his wives, of his favourites, and of his Haves, 
were put to death, and interred together with him, that he 
might appear with the fame dignity in his future llation, 
and be waited upon by the fame attendants. This perfua- 
fion is fo deeply rooted, that many of their retainers offer 
-themfelves as viclims; and the fame cullom prevails in many 
y of the negro nations in Africa. 

The Jaya- If we can believe the hillorians of Japan, voluntary death 

nefe, sod common in that empire. The devotees of the idol A- 

mida drown themfelves in his prefence, attended by their re- 
lations and friends, and fcvcral of the priefts, who all con- 
fidet the devoted perfon as a faint who is gone to cverlaft- 
J fayari ing happinefs. Such l*ing the fuppofed honours appro- 

piiated to a voluntary death, it is not furpriling that the Ja- 
r P anc ^ c atixioufly cherifh a contempt of life. Accordingly 
wli."** 1 18 a P art eslucation of their children “ to repeat 

poems in which the virtues of their anceftors are celebrated, 
an utter contempt of life is inculcated, and fuicide is let up 
$ as the moll heroic of a&ions." 

Scythian*, A notion feems alfo to have prevailed among the an- 
cient Scythian tribes, that it was pxfiUanimous and ig- 
noble for a man whofe ftrength was walled with difeafe 
or infirmity, fo a9 to be ufelefs to the community, to con- 
tinue to Live. It was reckoned an heroic aftion volun- 
tarily to feck that death which he had not the good for- 
tune to meet in the field of battle. Pcrvcrfion of moral 
feeling does not fpring up, we hope, fpontancouffy in any 
nation, but is produced by fome peculiarities of fituation. 
A wandering people like the Scythians, who roamed about 
from place to place, might often find it impofliblc to attend 
the fick, or to fupply from their precarious llore the wants 
of the aged and infirm. The aged and infirm themfelves, no 
longer able to fupport the chara&cr of warriors, would find 
themfelves unhappy. In this way the practice of putting to 
death fuch perfons as were ufelefs to the community might 
originate, and afterwards be inculcated as 1 Honourable ; but 
he who put an end to his infirmities by his own band, ob- 
tained a charaftcr Hill more illudrious. 

The tribes of Scandinavia, which worlhippcd Odin the 


As filicide prevailed much in the decline of the Roman prevail, 
empire, when luxury, liccntioufnefs, profligacy, and falfe'T* °V" ,n 
philofophy, pervaded the world, fo it continued to prevail of* he A©, 
even after Chriftianity was cflablilhed. The Romans, when man cm- 
they became converts to Chriilianity, did rot renourtee theirpue* 
ancient prejudices and falfe opinions, but blended them with 
the new religion which they embraced. The Gothic na- 
tions alfo, who fiibverced the Roman empire, while they re- 
ceived the Chfiftian religion, adhered to many of their for- 
mer opinions and manners. Among other criminal praAiccs 
which were retained by the Romans and their conquerors, 
that of fuicide was one ; hut the principles from which it 
proceeded were explained, fo as to appear more agreeable 
to the new fyftem which they had cfpoufcd. It was com- 
mitted, either to fecure from the danger of apoflacy, to 
procure the honour of martyrdom, or to preferve the oowa 
of virginity. 

When we defeend to modern times, we lament to find foToo com- 
many iaftanccaof fuicide among the mod polilhed nations, who mo ° "» 
have the bell opportunities of knowing the atrocity of that un- fc ’ crn 
natural crime. The Eugfilh have long been reproached by ^ 

feigners for the frequent commiflion of it ; and the " gloomy V. glar d 
month of November” has been iligmatized as the leafon th *° » n ®* 
when it is moil common. But this difgraccful imputation, ,h . cr coaa 
wc think, may be juftly attributed, not to the greater fre-****' 
quency of the crime in England than in other places, but 
to the cuftom of publifhing in the ncwfpapcra every inllance 
of fuicide which is known. Mr Moore, who lately publilh- 
ed a full inquiry into this fubjedl, was at great pains to ob- 
tain accurate information concerning the perpetration of this 'f/iwr*/ 
crime in different countries. Mercicr, who wrote in 178a, p tMeam * 
fays, that the annual number of filicides in Paris was then 
about 1 50. He does not tell us how he came- by the in- The num- 
formation ; but we have the authority of the Abb£ Fonta-^ ®f 
na for aflertin^, that more perfons put an end to their lives CM **V“ 
in Paris than in London. ihe Abbe had this in formation g*n Ge- 
from the lieutenant of the police. Mr Moore was informed revs, Ac. 
by or.e of the principal magiftrates of Geneva, that in that mi? 
city, which contains about 25,000 inhabitants, the average' 0 che ^ 
number of fuicidcs is about tight. The average number 0 y xccoant '* 
filicides, from what caufe foever, for the lad 28 years, has 
been 32 each year for London, Southwark, and Wcilmin- 
fter. In Edinburgh, which contains 80,000 inhabitants, 
we are convinced the average number of filicides docs not 
exceed four . Mr Moore found, from the accounts with 
which he was favoured by the fcvcral coroners of the coun- 
ty of Kent, that for the lail 1 8 years the number has been 
upwards of 32 each year. Kent is fuppofed to contain 
200,000 inhabitant*, and London 800, oco. It is eafy 
thcrcfcrc to fee, that in the metropolis many inllances of 
fuicide muff occur which are never the fubjcdl of legal in- 
quiry, and confcquenlly never made known to the world. 

Whereas in the country towns and villages of Kent it is 
fearedy poffiblc to conceal fuch an atfiou ab felt- murder 
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from the knowledge of the whole neighbourhood. The cal- 
culation therefore rcfpe&tn« Kent we may receive at true* 
while we mud increale the average number in London very 
conGdcrably. Mr Moore computet the avert]* C number of 
filicides io En/bmi every year at a tlioufand ; but the prin- 
ciples on which he founds this opinion are fo impcrcCt and 
vague* that wc do not think it can be depended on a9 co- 
ming near the truth. 

It might lead to fome interefling coneluftom to compare 
together* not only the number of filicide* in different coun- 
tries, but alfo the rank and principles, the fex and age, of 
thofe unhappy per Ions by whom it has been committed. 
Mcrcicr flays* that at Paris it was the lower ranks who were 
mod commonly guilty of it ; that it was moflly committed 
in garrets or hired lodging* ; and that it proceeded from po- 
verty and oppteflion. A great many, he fays, wrote letters 
to the magiftrates before their death. Mr Moore’s corre- 
fpondent from Geneva informed him, that Irura the year 
1777 -to 17X7 more than 100 filicides were committed 
in Geneva ; that two-thirds of thefe unfortunate perfoni 
were men ; that few of the clerical order have been known 
to commit it ; and that it i* not fo much the end of an im- 
moral, irreligious, diflipated life, as the effect of melancholy 
and poverty. By the information obtained from the coro- 
ners of Kent, it appears, that of the 32, three-fourths have 
delfroyed thctnfdvcs by hanging ; that the proportion of 
males to females has been about two-thirds of the former ; 
that no one fcafou of the year is more difling uifhed for this 
crime than another ; and that fuicide is upon the inenrafe. 
Our accounts rcfpeCiiug the city of London arc very ira- 
perleft 5 but wc think ourfclvct infilled to conclude, shat 
fuickic is mote common among the great and wealthy than 
among tbe lower ranks, and that it is ufually the effect of 
garbing and diflipation. 

Thofe who have inquired into the caufes of fuicide in 
Britain have enumerated many phyGcal as well as moral 
caufes. They ha«c aferibed it to the variablencfs of our cli- 
mate, to the great ufe of animal food, to flrong fpirirunus 
liquors, to tea, and to the fulphureous exhalations of the 
pit-coal ufvd as fuel, which are faid to produce a depreflion 
<»f fpirits and nervous affections. Of our climate, we have 
no eaufc to complain, nor have we any rcafon to impute 
any of our vices to its influence. There arc many climates 
much more unfavourable whcTc fuicide is fearedy known. 
That an exctfSvc quantity of grofs animal food, or of ftrong 
liquors, or or tea, will powerfully affeft the human cooilr- 
tutinfi, wc will not deny ; but before we emifidtr thefe as 
caufes, it mutt firft he determined, whether thofe who arc 
guilty of fdfnumkr be much addicted to them ; and if they 
arc, whether there be not other caufes much more violent in 
thch* nature which have operated on their mind ; for we 
ought not raihly to attribute vicious effects to any of thofe 
thimrs which feem to have been created on purpofc for tbe 
rnmfsnt or convenience of man. We are rather furprifed to 
find that coal is mentioned even as a diflant caufe of fuicide; 
for it is one of the bleffingt vf our iflatid : and a good coal 
fire wc have always found rather cooducivc to good fpirits 
than injurious to them. • 

Vot. XVIII. Parti. 
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Among the mortl caufes which are fuppofed to co ope- Suit'd*, 
ntc in producing fuicide in Britain, the freedom of our con- • ‘ v 
ikitution and laws is reckoned one. 1 hat rational liber- 
ty fliould have any tendency to COODUIM crimes of anycaufw. 
kind, a Chriftian philolophcr c 4 n never allow ; for fiu.h an • 
opinion is totally difcounlenanced by enlightened views of 
nature. Mcrcicr ha* afetibed the frequency of filicide in 
Paris to the opprefliou of the late government. Now it ap. 
pears fomewhat cxtiaoidinary, that fuicide in one country 
ll ould be occaGoneii by liberty, and in another by the want 
of it. One of thefe opinions mult be falfc, and it is furcly 
not difficult to diftinguifh which. J4 

Humanity would in mod cafes difpofe us to to conclude, No? owing 
that fuicide is the effect of infaint y, were there not fo many >!way« r.» 
inftancc* of cool deliberate felf-murder. That fuicide is an ui,wut l s 
unnatural crime, which none but a madiran would commit, 
companion indeed may fuppofe : but the murder of a wife, 
a lather, or a child, are alio unnatural ; yet compaflion does 
uot teach its in all cafes to afetibe fuch a crime to mad net*. 

PaffiiMj may often arife to fuch a height of outrage as to be 
fcarcely diftngui (liable from madnefs in its fyniptoms and 
its effects ; yet we always make a diftinetion bit wet u . 
that madnefs which arifrs from diieafe and that -which is 
owing to a violent perturbation of mind. If a perfon he 
capable of managing his wordly affairs, of making a will, 
amf of difpoGng of his property, immediately before his 
death, or after lie formed the refolution of dying by his 
own hands, fuch a man is not to be conGdcicd as jn- 
fane. ,, 1 

Put though a regard for truth prevents us from aferibing But often 
fuicide in all cafe* to infinity, wc mull aferibe it either to* 10 10 *•- 
iofanrty or to vicious paflion. Thefe two diviGons, 
imagine, will comprehend every fpecict of it, whether ari- 
ling from melancholy, tjuhum that or emniu, di {appointment 
in fehemes of ambition or love, pride, gaming, or a defire to 
avoid tlie fhame of a public execution ; pa (lions which arc of- 
ten inercafed by falfe views of God, of man, and of a future 
ftatr, arifing from dcifm and infidelity. If thefe be the caufes 
of fuicide in modern time, what a dtlgracciul contrail do they 
form to thofe principles which a&oatcd many of the ancient 
philofophers,theGcntoos,thc japanele, and thcwor&ippcrsof 
Odin? When they committed fuicide, they committed it fnx| 
principle, from a belief ot its lawfulncfs, and tire hope of be- 
ing rewarded for what they judged an honourable facrificc. 

But in modern times, we arc lorry to fay, when it is not 
the effect of madnefs, it is the dffid of vice : and when it 
is the effed of vice, it proves that the vicious paflioui arc 
then indulged to the highcll degree ; for there is no crime 
which a man can commit tlut is fo flrong a fymplon of the vio- 
lence of particular paflion t. It is from not attending to this 
circumftaucc, that it has been found fo difficult to refute the 
arguments in favour of fuicide. flf the criminality of fui- 
cide be confined merely to the violent action, many apologies 
may be made for it ; but if it be coufidercd folely as the 
effefi of vice, as the ftrongrft fymptom of umroverned paf- 
Gon* he who undertakes its defence muff undertake the de- 
fence of what all men will loudly condemn (a). 

It is unncccflary then to enter particularly into the argu- 
I menu 


(a) Several of the heathens entertained a very juft fenfc of the atrocity of filicide. Quintus Curtius introduces Da- 
riu$ with the following fperch, when he had loft his empire : u I wait (fays the unfortunate monarch) the iffiic of my 
fate : you wonder, perhaps, that I do not terminate my own life ; but I ckoofe rather to die by the crime of another 
than by my own. 

We caanot refufc ourfehres the plesfure of prtfentrng to our readers tbe fbllovring beautiful ptflage upon this fubjetl 
ron* Fitzofhome’s letters* : “ Pam perfuaded (fays this elegant writer) this difguft of life is frequently indulged out of a« 
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principle of mere vanity. 


It ii citccmccl a. a mark of uncommon refinement, and aa placing a man above the ordinary w. 
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H iicMf. merits of thofe eafaiiU who have undertaken the defpicable their tortures than he won 


fubji.et 


office of advocate* lor the crime ot filicide, iTicir talent* 
Uraitttf. wight furely have been employed more ufc fully to the world, 
l*ry tren- and more honourably to themfelv**, than in pleading for a 
ter into ■■Ur crime which, if it were committed by every man to whom 
argument# their principles would make it lawful, would totally deftrov 

ot ofn it* , r « r ,, ,i • P ■ , ; ' 

tipKiMtU * ornc °* l “ c noble!) virtues, fortitude, patience, ani rdifnii- 

tion ; nay, would drftroy focicty itfelf, and teach us to 
defpife the opinion that this world is a Rate of preparation 
for another. “ I came into life without my own confcnt, 
and may I not quit it at pleafure V* (fay the advocate* for 
filicide). If, becaufc we came into li r c without our own con- 
tent, we might quit it at pltafute, why may we not fpeud 
our li‘c alfo as wc pleafe ? Why may we not rob and 
murder, and commit every kind of crime, if m<rr inffinulion 
is to be the rule of aftion ? Thus upon the principles of 
filicide the highwayman and murderer may rcafou, and every 
man may find a (ufficienl apology for any crime which ire 
is tempted to commit. Or this abfurdity may be otherwise 
anfwcred ; As we catr.c into life without our own content, 
we mult have come with the confent of lome other bciup ; 
and logic lays, that with the content of that Being only can 
we hw ully quit it. 

It is lufficievt ftjortly to fay, that fuicidc is contrary to 
the (Iron .eft principle of the human conilitutiwn, (clf-orc- 
■r.d m, r«*-fcivation . t f, at J s rebellion a ainft God ; that it iscniel- 
cucc * lY f cc t]Qgg and reputation, and often takes away 

the fubfillcncc of a wife, a child, or a father ; that it proves 
a want of fortitude to brave misfortunes } that it delivers 
only from imagined to plunge into real evils. We may 
add, that ahnoft every inllancc of fuicidc of which we have 
heard wa9 ra(h, imprudent, and premature, interrupted a 
ule'ul life, or prevented a more honourable death. Had 
Cato's pride permitted him to yield himfelf to the gcncro- 
frty of Czfar, his charaftcr and his influence might have con- 
tributed to retard the (livery of his country which his 
death tended to hallen. Had Brutus and CzffiuB not exe- 
cuted the fatal refolution which they had formed, of dying 
by their own hands in cafe of misfortune, the battle of 
Philippi might have had a very different ifluc. Had Han- 
nibal furrendered himfelf to the Romans, inflead of {wallow- 
ing lion, he would have gained more glory in braving 


*7 

It' FTMT 
cninrali 


U I 

n the battle of Canute ; for to Sob He. 

die innocently anJ heroically is the greateft exertion of hu- J 

man fortitude. rg 

As fuicidc w?s deemed a crime by the moll illuftrious and How P u * 
virtuous of the Gtfek and Roman philofophrrs, it was con- 1 ^Girfk* 
fidcrcd a* a crime by the laws, and treated with ignomi j y iH . a/ 
By. By the law of *1 hebes fuicidc* wete to have no ho- 
nours paid to their memory f. ITic Athenian law ordain - t r,ifu Cm* 
ed the hand which committed the deed to be cut off, and «-'*/. •* 
burned apart from the reft of the body. The body was not Ir *l n A,ttm 
buried with the ufual folemtiit*es, but was i»nominiou(ly **** 
thrown into fome pit. In Cea and Maffdi* i the ancient Mar. 
fei/ta). it was confidered as a crime againil the ; and it 
was therefore neceffary for thofe who wdhed to ddlroy 
themtelvcs to obtain pe-miffion from the magiftrate*. § Phi-, 
taich acquaints us, that an unaccountable pafiion for fui ’l* tbeV'tr* 
cide ftized the Mileftan virgins; from indulging which.**, j 
they could not be prevented by the tears am! entreaties of**'*, 
parent* and friends : but what perfuafion and entreaty could 
not effoft was accomplished by very different means. A 
decree was iffued, “ that the body of every young woman 
who hanged hurfelf (hould be drove/ naked through the 
ftrects by the fame roor with which Ihc had committed the 
deed.” This wife edict put a complete Hop to the extraor- 
dinary frenzy, and fuicidc was uo lunger committed by the 
virgins of Miletus. 

In the early part of the Roman hiftory there fccmstop yf JJ 
have been fcldom occ.ifton for framing any laws agaiuft fui- R U i;un> 
cide. The only inilarce recorded occurs in the reign of 
Tatquinius Prifcus. The foldicrs who were appointed to 
make drains and common (ewers, thinking then reives dit- 
graccd by tuch fervile offices, put thcmfelves to death in 
great numbers. The king ordered the bodies ot all the fetf- 
murdercr* to be expofed on c*nffes, and this put an effeo 
tu.il ftop to the practice. It is doubtful whether there was 
any Handing law again!) filicide during the exillcnce of the 
republic ; but during the reign of the emperots it was 
thought proper to lay it under certain regulations, though 
not abfolutely to condemn it as a crime. In Juftinfau’s Di- 
gefts there is a law, by which it was enacted, that if per- Tir xxi. 
foils accufed, or who had been found guilty, of any crime par. y 
(hould make away with thcmfelves, their effeft* (hould be 

confiJcated.” 


level of his fpecies, to feem fuperior to the vulgar feelings o* happinefs. True good fenfc, however, moll certainly con- 
fifts not in delpifin but in managing our Hock of life to the bell advantage, as a cheerful acquiclccncc in the inCafurcs 
of Providence is one of the HrongeH fymptoms of a well conliitutcd mind. Selr-wcarincf* is a circumffance that ever 
attend* folly ; and to condemn our being is the greateft, and indeed the peculiar infirmity, of human nature. It is a no- 
ble lentiment which Tully puts into the mouth of Cato, in his Trcatifc upon old Age ; Aon imtei mtht (lays that venerable 
Roman' drfmrarc vnam, yuoJ mu/ti , ft ii dotii, f*pe Jcctrunt ; neque me Vtxijfc qecmUt : quomam it a vixi, ut nan frujjra tut 
Su turn rxifhmrm. 

*« It is in the power, indeed, of but a very fmall portion of mankind to aft the fame glorious patt that afforded fuch hi«>h 
fatisfaftion to thi - diftinguilhc'! patriot ; but the number ii yet far more inconfrderable of thofe who cannot, in any II*- 
tion, lecurc themfclveH a fuffu-ient fund of complacency to render life juftly valuable. Who i* it that is placed out of the 
reach of the higheft of all gratifications, thofe of the generous affections, and that cannot provide for his own happinefs, 
by contribulin • fomething to the welfare of other*? A* this diteafe ot the mind generally breaks out with moll vio- 
lence in thofe who are fuppofed to be endowed with a greater delicacy of talk and rcafon than is the ufual allotment of 
iheir fellow creatures, one may afk them, whether there is any faticly in the purfuits of ufdul knowledge ? or, if one 
can ever be weary of bene' ting mankind? Will not the fine arts (upply a bfttng feat) to the mind ? or, can there be 
wanting a plcafurablc enjoyment, fo long as there remains even one advantageous truth to be difeovered or confirmed ? 

To c mpUin that lire has. no joy6, while there is a finglc creature whom wc can relieve by our bounty, affi!) by ourcoun- « 

fels, or enliven by ourprcfcncc is, to lament the lols of that which wc poffcfs. and is juft as rational a* to die fbi thirft 

with the cvp in our hand*. But the amtoriunc is, when a man it fettled into a habit or receiving all his pleafure* from 

the mere lclfifti indulgences, he wear* out of his mind the relilh of every nobler enjoyment, at the fame time that hit 

powers of the fcniual kind arc growing more languid by each repetition. It is no wonder, therefore, he Ihouhl fill up 

the mcaiure of his gratifications long before he has completed the circle o: hi* duration; aud either wretchedly kt down 

the remainder ot his days in difcontcat, orralldy throw them up in dcfpairJ* 
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SsM'e c^T1ft^catc<1. ,, But this pttnifhment only took pi Act wlun 
|l cunfifotion rf good* happened to hi* the penalty appotMcd 
Su t. jjy j avr f or {],«. cr imc of which the frlf-murdcrer was 

* peat fed or found guilty, and waa not inflicted for fuicidc 

J0 committed in any other clrcumftancc*. 

An.t When the Chtiftian church had extended its jurifdi&ion 

ChsUtaua jo the Roman empire, it avas decreed in the hath century, 
that no commemoration fhould be made in the cuchanft lor 
fuch as dettroved thcmftlvcs ; neither fhould their bodies be 
carried out to burial with pfilms, nor have the ultra! fcrvicc 
laid over them. I It:? ecclcftaltical law continued till the re- 
forr. atior, when it %\as admitted into the ftatutecode ol Enjj 
land by the authoiity of parliament. As an additional punilh- 
ment, however, con fi lest ion of land and pood* fee ms to have 
r^iribtcQ adopted from the l)anc» t as we learn from Brad on $. 
At prefenl the puniftimynt confil* in confifcating all the 
^'u.e l il» " property of a frh de f for the trie of the crown, 

fi L Yrad* and in excluding his bixly from interment in con fc era ted 
if. ground. The warrant of the coroner requires that the bo- 

dy Ihould be buried in fomc public hi’hway, and a (lake 
driven through it to increafe the ignominy. 

Difficult to ,,,f l u ' rc ,,,to *hc prevalence and c iufe- of crimes, in or- 

•■sft' a u- dcr to difeover the moll judicious methods or preventing them, 
snflimciw is the duty of the patriot and the Chriflitn. Suicide, we 
that «ould ^nd, is a common and an iucreafing evil: but it is a difficult 
”?” c * ^ matter to find cn cffc&ual remedy ; f(fr what motive* can 
Vcntlve. be held out fufficient to Influence that man’s mind who 
is dial to the voice of nature (peaking within him, and 
to the voice of nature’s God declaring that he is (la* 
tioned at a poll which it is his duty to maintain? H»s re- 

L utation »ud propci ty arc indeed within the reach of the 
ws, his body may be treated with ignominy, and hts pro- 
perty con fi feat cd ; but this punifliment will not be a pre- 
ventive, even if it could be always infliflcd ; and that it is 
feldom infliflcd, though the laws have decreed it, is well 
known. The humanity of the ptefent age difpofes m to 
iympathife u itli the relations of the dcccafcd, in ft cad of 
demanding that the fentence of the law fhould be exe- 
cuted.. It is a generally received opinion, and a juft one, 
that punifhments decreed by human laws fhould be directed 
only againft fuch crimes as arc injurious to focie y; but 
when it is hence inferred, that fuicidc ought not to be fub- 
jcifl to the cognizance of human laws, every iu»c oflogic is 
violated. There is no man, however mean in Italian and 
in talents, whofe life may not, on (ouie occafions, be ufdul 
to the community at Urge ; and to conclude, that a perfon 
who fancies hin.ftlf uftlcfs may therefore lawfully put a 
period to hi* life, is as falfc rcafoning as it would be to 
conclude, that by killing a poor man. who lives on the public, 
we fhould perform an action not only iunoccnt but mciitori- 
ous, as wr fhould thereby free focicty from one of ha burdens. 

SU 1 D YS, a Greek writer, according to fume, flourifhed 
ia the i tth century, under the reign of the Emperor . Alexius 
Comnenus; according to others, before the loth century. 
He wrote in Greek an HItlorical and Geographical Diftio- 
nary or Lexicon ; a work which, though not always ftri&- 
ly accurate, is n evert hclcfs of great importance, as it con- 
tains tnauy things taken from the ancients that arc no- 
where elie to be found. The bell edition of Suidan is 
that of Kuillcr, in Greek and Latin, with notes, printed 
hi 3 vols fob which has been much improved by Toup. 
Lapis SUiLLUS. See Swine-Stovg, 

SUIT, is ufed in different fenfes ; as, i. Suit of court, 
or futt fervice, which is an attendance the tenant ow*cs to 
his lord’s court. 2. Suit-covenant, where a perfon has co- 
venanted to do fcrvicc in the court of the lord. 3. Suit- 
cuflom, which is where one and his ancc flora have owed 


fait time out of mind, 4. It is ufed for a petition to the 8**!t» 
king or any perfon o* dignity, where a lord di.'liams his tc- ' 

nant for fuir, and none is due. In this cafe, the party 
may have an attachment againft him to appear in the king’s 
court. 

Suit, in law, the fame with a£inn. The Romans in- 
troduced pretty early fet forms for a dt ions atid fuits into their 
law, after the example of the Greeks; and made it a rule, 
that each injury fhould be n dreflld by its proper remedy 
only. “ Action * (fay the Pandects; re nvpijit* fttu quints 
inter fc homines <{sfeptarcut y quas athones re popufns firsts! vet'Ut 
inJJUuercty cerlat folttrtnefqu- tfft vJwrnnt.” The forms of 
tlicfe sidlions were ori inally preferred in the books of the 
pontifical college as choice and incfttmablc fecrcts, till one 
Cneius Flavius, the fecretary oi Appiu* Claudius, dole a 
copy and published them to the people. The conceal- 
ment was ridiculous: but the cftablifbmcnt of fame fi.md- 
ard was undoubtedly ncccffary to fix the true ftateef a que- ju.ni/ 1 . 
ftion of right ; left, in a long and arbitral)* proccfs, it might Comment. 
be Ihiftcd continually, and be at length no longer difeernt- 
blc. Or, as Cicero expreGes it, “font jura y funt for mu fs t 
de ommlus rebus eonfi tut c, ne quu aul in genttt injuria, out in 
raiione aflwrus, errors fit fit. Exprtjf* enim Junt ex uniu 

jujquc damnOf dolor . , in :o/nrn>do t ralaniit,Ue y injur hi t pul her d 
pr. store fir mu! r, ad qvat prhhtta Us ac: nntof/atur.’* And in 
the fame manner Bradon, fpcaking of the nritrinal writs 
upon which all our actions arc founded, declares them to 
be fixed and immutable, unit Is by authority of parliament. 

And all the modern legifl.tiors of Europe have found it 
expedient, from the fame rcafous, to fail into the lame 
or a fimilar method. In England, the fevcral fuits, or re- 
medial iuftruments of jufticc, arc, from the fubjeCt o( them, 
diftinguiihcd into three kind* ; actions perfona/% rtal t and 
m xed. 

Perfonal a«flions arc fuch whereby a man claims a debt, 
or perfonal duty, or dama »es m lieu thereof ; and likewife 
whereby a man claims a ialiefaCliun in damages for forr.e in- 
jury done to his perlon or property. The former arc faid 
to be founded upon contracts, the latter upon torts or 
wrongs : and they arc the fame which the civil law calls 
44 jQion a in perfomim t qur adverfus cum mtenduntur qui ex 
eontroSu xtl de/ifio ohUgotut rji aliquid (Li e ne/ eoncedere .” Of 
the former nature are all actions upon debt or promifes ; of 
the latter are all actions of trefpaffcs, nuifances, aftaulu, de- 
famatory words, and the like. 

Real actions (or, as they are called in the Mirror, feudal 
aSiotu) % which concern rear property only, are fuch where- 
by the plaintiff, here called the demandant t claims title to 
have any lands or tenements, rents, commons, or other 
hereditaments, in fec-fimplc, fee-tail, or for term of life. 

By ihtfe actions formerly ail difputes concerning reel 
ellates were decided ; but they arc now pretty generally 
laid afide in practice, upon .account of the great nicety re- 
quired in their management, and the inconvenient length 
of their proccfs; a much more expeditious method of try- 
ing titles being Once introduced, by other a&ions perfonal 
and mixed. 

Mixed actions are fuits partaking of the mixture of the 
other two, wherein foine real property is demanded, and 
alio perion.il damages for a wrong fnllaincd. As for in- 
(lartce, an atlion ot wade : which is brought by him who 
hath the inheritance, in remainder or reverfion, againft the 
tenant for life, who bath committed wade therein, to recover 
not only the land wafted, which would make it merely a 
real ad ion ; but alio treble damages in pursuance of the 
(latutc of GlouceAer, which is a perfonal rccompenfe j and 
lb both, being joined together, deuomiuate it a mixed atUon. 

I 2 The 
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Sully The orderly part* of a fait arc thcfe: I. The original 

fatohur *' P™**/*' 3 * The p leading/. 4. The ijfue or 

■ ^ demurrer. 5. The trial. 6. The judgment, and it* inci- 

dent*. 7. The proceedings in nature of appeal*. 8, The 
execution. iJee thcfe articles. 

SULI.Y. See Bltkunf. 

SULPI 3 AT, in the new chemical nomenclature, de- 
notes a compound of the fulphuric acid with fume other 
fubflance. 

SULPHUR, a well known fubllance, which is yellow, 
taflclcfs, hard, brittle, and when rubbed become* electric. 
Jt* fpccific gravity is from 1,9 to 2,35. According to 
Bergman, it gently evaporates at 170, melts at thy, and 
flames at 302 of Fahrenheit. It burns with a blue flame, 
and a diiagreeable fufloratiug fmell ; in dofe vcffcls it fu- 
blimes without decompofitiun, or cnly a deeonipofitum pro- 
jf;rvn*i portionablc to the quantity of air they contain ; when mtlt- 
M intram ed it become* red, but recovers its colour on cooling. It 
%• is infolublc in water, though by long trituration it is faid 
water will take up fome of it, but it i* rather diffufed than 
diflblved in it ; neither can fpiritdf wine unite to it, except 
when both are in a vaporous ftatc, and then 72 parts of 
fpiiit of wine take up 1 of lulphur ; it is foluble in hot oils, 
and alfo in fixed alkalis, both in flic dry and liquid way ; 
it is dect-irpofed by boiling in concentrated nitrous acid, 
partly decompofed and partly diffolvcd by the vitriolic and 
oxygenated muriatic acid. See CKlMlsriiY-/flu&x. 

Sulphur was formerly fuppofed to confift of fulphuric acid 
and phloyirtan, in the proportion of fio parts of the formcT 
to 40 of the Utter ; but by the new fyftcm which is now 
generally adopted, fulphur is reckoned a Ample fubllance, 
and the fulphuric acid a compound of fulphur and oxygenc 
or vital air. This couclufion is founded on the following 
faffs : 1. Sulphur does not born unlcfs vital air have accels 
to it. 2. Dating romhuftion it ahforbi vital ait from the 
atmofphcre. 3. The fulphuric produced by the combuftion 
of fulphur is equal in weight to the lulphur employed and 
the quantity of air that has been confumcd. 

Sulphur is f ;und fomctirncs purr, and fomrtimci in com- 
bination with other fubflouccs. Of pure fulphur there are 
fcven varieties. I. Trsnlparcnt fulphur, in cight-fidcd cry- 
ftala, with two truncated pyramids. It -is generally depo- 
. filed by water on the lunacc of calcareous [par. Cadiz 
fulphur is of this kind. 2. Tran [parent fulphur in irregular 
fragments. Such is the fulphur of Switzerland. 3. Whi- 
tilh pulverulent fulphur, depolited in filkeoui geode*. In 
Franche Comptc there art: flints full of fulphur. 4. Pul- 
verulent lulphur depohted on the furface of mineral waters, 
fitch as thcfe of Aix-la Chaprlle. y. Crylisllinc fulphur 
tliat has been fubiimed, found in the neighbourhood of 
volcanoes. 6. Pulverulent fulphur fublimcd from volcanoes, 
found in abundance at Soifatara in the vicinity of Naples. 
7. Sulphur in ilalaftitcs formed by vulcanic (.re*.' 

Sulphur is aho found united with different iubftancc*, as 
with metals when it is called pyrites s a ihort account of 
which may be feen under the article PraiTts. Sometimes 
ic is combined with calcareous earth, as in fetid calcareous 
ft ones ami fwinc ftonc. It has lately been difeovered, that 
fulphur is formed by a natural proccfs in animals and vege- 
tables begiuniug to putrefy. It is found on (table-walls 
and in privies. It is alfo extra&ed from vegetables from 
dock-root, cochlearia, &c. M. Deyeux obtained it from 
the white of eggs. It has been alio procured from horfe- 
dung. 

The fulphur nfed in Great Britain' is generally brought 
in a pure ftatc from volcanic countries, where ft abounds in 
an iacxLauftiblc quantity. It is well known, however, that 


fome of the metillic ores in this country abound with k j SstpW, 
but from the common mode of purifyim* them, the fulphur V" 
is diffipated and loft. Dr Wntfon has /hown, in a paper on 
lead-ore in the Philofophical Tranfa&ions, that not kf$ than, 

7C0 tifhs are annually difftpated in *hc various lead- mine* of 
England. 

It is extracted from pyrites in the following manner in 
Saxony and Bohemia. The pyrites is put in imal! piece* 
into earthen tubes: one of the tubes 11 placed on a fur- 
nace, and the other pailra into a fquare vdlcl of call ron 
containing water, The fulphur is difu.iited by the heat 
from the pyrite.s, and pafles into the veffel ; but it is then 
very impute. It is afterwards mtltcd in an iron ladle, whfn 
the earthy and metallic particles are depofited by their 
weight, and the fulphur being light rifes to the top. It i* 
then poured off into a copper boiler, where it is farther piu 
rifled, and afterwaid' poured into cylindrical moulds of wrvid* 
from which it receives the fliape in which it it ufually fold. 

When melted fulphur is gently heated, it flier off in 9 
yellow powder, which is called flower/ of fulphur* The ope- 
ration is performed in this manner : Common fulphur in 
powder is put into an earthen cueuibit, to the top of which 
a number of earthen pots inferted in one another is fixed, 
known by the name oi a/uddj. The cucurbit is then bent- 
ed till the fulphur become liquid : it then rifea and attache* 
iticlf to I he fides of the aludeis. 

Sulphur combined with an alkali i* called hepar fulphurh^ 
hvtr a ff*lph*r t becaufe it rclernhles in colour the liver of 
animals. In the French nomenclature it is called !utphnrt % 
and by thofc Biitiih chcmilts who have adopted the new fyf- 
tern fsilpkuret . 

Water dccompofcs the fulphuret. The fulphur is preci* 
pitated by acids, when a particular 12 as is extricated com» 
monly called hepatic gm, or, what is more expnfCvc of it* 
compulsion, fulphurated hydrogentm get. The fetor ot thi* 
gas is infufferable, and is fatal to ani-nnls. It communicate* 
a green colour to fytup of violets, and burns with a light- 
blue flame. It ads cm metal* and metallic oxides, efpeci’il- 
ly thofc oflead and bifmuth, which it foon blacken*. It 
is dccompofed by vital air ; and accordingly, when it cornet 
into contact with atrnofphctic air, a portion of the lulphur 
is feparated. For this reafoo fulphurcous watcit do not 
contain genuine liver of fulohur. 

The mineral acids act differently on fulphur. If the ful- 
phuric acid be boiled *>n fulphur, the acid acquires an am- 
ber colour, and a fulphureons fmell ; the fnljdiur melts and 
fwims like oil. When cooled, it concretes into globules of 
a greenilh hue ; but a fmall portion of the fulphur is diffbl- 
ved in the acid, which may be precipitated by an alkali. 

The fla-tiri^ red nitrous acid acts power! ully on fulphur. 

When poured upon melted fulphur, it occalrons detonation 
and inflammation. The common muriatic acid products no 
efiect upon it ; but the oxygeuaicd muriatic acid a£t* upon 
it with forcc. 

Sulphur unite* readily with all metatlic fnbftances, ex- 
cepting gold, platina, and zinc ; at kail we have n«*i found 
the means of uniting it with thcfe dirctftly, and without 
fome intermediate fubllance. The degrees of afknity with 
which fulphur combine* with thoie metaL to which it may 
be readily united arc different ; for it not only mutts more 
ealilyand abundantly with fome than with others, but it alfo 
quits thofc with which it has a lets affinity, to unite with 
others to which it lias a ftronger affinity. 

The affinities of fulphur, according to Mr Geoffrey** 
tabic, are, fixed alkali, iron, copper, lead, filver, regulut. of 
antimony, mercury, and gold ; and, according to Mr Gcl- 
kn’s table, they are, uroo, copper, Liu, kid, ldver, bifmuth, 
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*#!ph’ir- reguhi* of antimony, mercury, arfmic, and cobalt 
^ * tine are marked in this tablf as bdng incapable ol uniting 

frith fubhur. 

llr compounds formed by fulphur with different met all 
nre different : but all of them pofl'ets a metallic luflre, with, 
out any ductility : thefe combinations ot fulphur and of me- 
tals arc very frequently found .in a natural Hale. Almofl 
all the metals which we dig from the earth arc naturally 
found combined with lulphur, fanning mod of the cues and 
, metallic minerals. 

It is a cuiiou* phenomenon, that nitre mixed with fulphur 
burns rapidly, even in dofe veflcls'; this is eaiily explained 
by the new fyftem. Nitre, when heat is applied to it, yields 
a great quantity of viral air ; and fulphur is a corobuttible 
body, or, which is the fame thing, lias a firong ait>s*tiioa 
for vital air. As vital ait is thus fupplied, which is the on- 
iy principle nccrflsry to combuftion, communication with 
the atmofpheric air is unncccfTary. The fulphur will Irrrn 
• * till the whole vital air which the nitre fumiihc* be confu- 
med. The produfts obtained by this procefs arc different 
according to the proportions of nitre and fulphur which are 
employed. If cipht part* ot* fulphur and one of nitre he fet 
on lire in a dofe vcfTtl, futphuric acid is produced ; and this 
is the method by which oil of vitriol or ftrong fulphui « 
add was formerly made in Great Britain. 'I he vcflels in 
which the operation was performed were lar.»e glals bal- 
loons, with very large necks, each containing 400 or 500 
pints. But it was attended with great cxpcnce, on account 
of the high price and brittlcncfs of the balloons. A few 
years ago a chr*ner method has been attempted with fuc- 
cefs in France. The fulphur is burned on a kind of grid- 
irons, in larpc apartments lined with lead. As the acid con- 
denfea it is conveyed by gutters into a refervoir, and after- 
wards concentrated. It imift be obfcrvrd, that the fulphu- 
He acid thus obtained is always combined with a little ful- 
phur and fnlphat of not ifh, a fmall quantity-of aluminous 
fulpfut and iulphat of lead ; but tlicfc fubflanccs are in fq 
fmall a proportion, that for common ufc it is not nreeffary 
to frparate them. If nretffary, however, it may eifdy be 
done by dift tiling the acid to drynefs. 

Gunpowder, the terrible cffedli of which are owing to 
tt% tlrong tendency to comhnftion, is a mixture of fulphur, 
nitre, and charcoal. (See Gvnvownra). But there is 
ar. other mixture cf which fulphur it an ingredient ftill more 
violent in its «.&&• : This is called fdmm»/!ng fowdtr, and 
h COPiPofcd of three parts of nitre, two parts of the carbo- 
nate of pot-afh, and one of powdered fulphur. Thefe being 
elofdy united together by trituration in a hot marble mdrt*r, 
when expofrd to a fl : ght decree of lieat, will melt, aud 
. pioducr a violent detonation like the report of a cannon. 

A dram of this mixture is fufheient for the experiment. 

Sulphur is of great ufc in chemiftiy, in medicine, and 
the arts. Sulphur is nfeml in making lome tufions, preci- 
pitations, and feparation* ot metals and minerals ; but is 
pmiculatly ufeful, a* being the tub 'lance from which the 
t * fulphuric acid is obtained. Hepar lulphun* is employed in 
chetniilry for makv g frvcral lohitiuna. 

Sulphur is employed* in medicine both internally and ex- 
ternally. It is givcir either in flowers or in lutenyes, made 
np with fnqar, or ioined to tnagnefia. ctytlal- of tartar, 
manna, caflia, lenitive electuary, fit c. Two or three drams 
goto ally prove laxative ; and it is given in foch dofes in 
cates o’ piles, cf uterine, and other htemorrhsgics ; bccanfe 
xr does not flimulste nor heat during its operation, nor leave 
a (M petition to coftivenefs, as rhubarb, aloes, nnd other hot 
fCDnotts purges do. Sulphur wa* formerly much rceom- 
met ded in coughs and ^tfeafa of the breaft, bat of late its 
virtue* as a peel oral have bcca much doubted. When ap. 
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gold and plied externally, it is mixed with fame unfluous fubflance, 
as hogs lird, butter, 5 c c. and is robbed on fuch paits o! the 
body as are affcdftd with eruptions- 

Some phyfrcitns -am! chetnift*, confideiing thst fjlphur is 
infolublc in water, ar.il capable of refifling the action’ of molt 
mentlruuras, have affirmed, thst it can produce no effect 
when taken internally, (logic and unaltered ; but this aflcr- 
lion herns to be without foundation; for it is certain, 
that the fweat and pci 1pir.1t ion of thufc who t ike fulphur 
internally have a fmcll evidently fulphurrous. Betides, ful- 
phur is much more foluhle than is. generally believed. It i* 
attacked by all oily and faponaceous fubllaoccs, and confe- 
quently by almod ail animal liquors. 

We cannot cafily form a very diilinft and clear idea of 
the manner in which fulphur odts internally upon our bo- 
dies ; but, from observations made upon its efteCU, it ap- 
pears to be dividing, Itimulatin.r, aud famewhat locating 5 
it ptincipally ads upon die pcrfpirahlc part* of the body, 
the chief ol which are the {kin and lun ;» ; and from this 
property it is particularly ufeful in fume dileafes of thefe 
parts. 

Sulphur is alfo a powerful repellent, as appears from it« 
curing fever al kinds of itch, mriely by external application, 
in form of ointments and pomatums. Several mineral wa- 
ters, which are drunk or ufed as baths fo- fame difcaics owe 
their uw d qualities to fulphur contaiucd in them. 

Sulphur is atio ufed in tcveval arts. By means of it fine 
impreffions of rtk^tsvd (tones arc taken. Matches ere 
lot rued of it ; and its utility a* an ingredient in llic prepa- 
ration of gunpowder and thewot ks is well known. Luilly, 
it is ufed for whitening wool, iilk, and many other mailers 
expo fed to its vapour during its combuflion ; the colours and 
reduef* of which could not be deilroyed by any other fub- 
ttancc, but a-c quickly el£iccd by this acid vapour. 
Suirno*U'urt, iu botany. See Pkucgoakum. 
SULPHURIC-acid, the name adopted by the French 
chcmidf tor the vitriolic acid, it is formed by a concilia- 
tion of fulphur with vital air, as ddertbed under the article 
Sul mu a. When fulphur is burned with a low degree of 
hen, it burns with a blue flame, aud diifufcs a fufocslini{ 
vapour, which, when collc&ed, is called fnltburrmu acid. 
When fulphur is expoled to ilrong heat it burns rapidly, 
and emits a lively white flume, and has no fmcll ; the refi- 
due is called fu/pburic and. The fulphureous is n weaker 
acid than the tulphuric, owing to iu containing a left quan- 
tity of oxygenc* 

SULPICIA, an ancient Roman poetefs, who lived un- 
der the reign of Donut ian, nnd has been mtfch admired 
as to be termed the Rvman Sapfbe. We have nothing* 
however, left of her writings but a fatirc, or rather lh« 
fragment of ont, again*! Doreilian, who publifhed a decree 
tor the baaiflimcut of philofophers from Home : which re- 
tire is to lx found in Sealiger’s /fppendix Pwg'ifuiMn. She 
is mentioned by Maitial and Sidouius Apollinaris; and in 
laid to have addicted a poem on conjugal love tu her huf* 
band Catena*, a Roman knight 

SL'LPI I US (Severus), an eccldiaiUcal wnter wh^ 
flourifked about the beginning of the 5th century, and wan 
contemp rary with Ruhnias and St Jerome. He is as live diC 
ciplc ot St Martin of Tours, whofe life be has whiten ; and 
the friend ot Paulinos bifltop of Sola, with whom lie held 
an intimate corrsfpondcnce. The principal ot his works 
is his tffjioria Sacra, from the creation of the world to the 
confulate of Stilicho and Aurcluut, about the year 4^0 j iu 
which his flyte is elegant beyond the age he lived iu. 

SULTAN, or Sold an, a title or appellation given to 
the emperor of the Turks. » 

Valuer will have the word Turin Pn, and to fignify ling 
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' ’*• of Vt»*t / fdrimg, t'.JT it v.is firfl given to ihc Tor'.. : lh prin- 
" T " L ccs Arigrohpex and Mafgud, about the year io>? : others 
will h-’vc it origin-Uv IVfian, all-ring, in pi oof hereof; at) 
ancient medal of Cofr.-c t olhrn* derive it from f tt > dtfnvi % qu ji 
ftiut 4/f.n nui : otlit.s from the Hebrew a’ 1 *', fibula or jb*!etb t 

to rifle, reign/* 

Ir had iu rife under Mahmoud, fon of Sehcflcghin, the 
lii ft iroperor «tf tlie dytnfty of the Gfcxnevldcs, towards the 
t iofe of the fourth century of tire era of the Ht.riia : when 
that prince *’oi»g to Segeftan to- reduce Kata’ governor oF 
that province, who affciled the fovrieignty, Kalaf was no 
funnel advcrtifcd of his comin g than he went out to meet 
him, delivered the keys of hi? Jortref?', and owned him his 
yh/.'jrr, that is, his lord or comm.nidcr. ihc title pleafed 
Mahmoud fo wdl, that he aflii:..cd it ever afterwards; 
and from him it puffed to his defat. dants, and to other Ma- 
hometan princes. It is chiefly confined to the Turkith and 
JYrfi:»n monarch*. 

SU 1 .ZER (M.), a celebrated philofophcr, was horn at 
Wintcrthun, iu the canton of Zurich, October if>. 1 720. 
He war the younjeft bf 2J children. His oily education 
did not promife much, tho* it was by no means negtrfled, 
He had little inclination for what is called in the fch.»oli the 
fludy of btm-nifjt and made but a fmall progretri in the 
learned langnt^ii, which wcic to prepare him ror the ftudy 
of theology, for which profcfliou his parents drfmned him. 
At the age of 16, when ho went to the academical fchool 
of Zurich) he had not the 0 nailed notion of the Jctrnces, or 
of elegant litcratime, and confequeotly no fade for tiudy. 
The firft incident that developed a hidden :jeim of phifofo 
phical genius, was his meeting with iVul’e'i Mctapiijfies ; 
this was the birth of his tafle for fcicncc; bet he wanted a 
guide. The clergyman with whom he lodged was an ig 
rorant man ; and the academical prelections were, as yet, 
above the -each of his com prelum ft on. On the other hand, 
a ledentary life was not the ih ii * lie liked, nor to winch he 
had been accuilomed ; and, moreover, a fociaHk* turn of 
m nd led him often into company, win-? he loll ir. icli time 
in frivolous amufements, yet without corrupt in ? his moials. 
Who, that obfcived him at this period, fays Mr Formry in 
bis Eulrfium, would have thought that .Suker would one 
day be numbered amon-' the moll knowing and wile men 
of his lime ? The learned Gcfucr was the imtruimnt of Pro- 
\idencc that rendered Suker's inclination to lludy trium- 
phant over his paffion lor amuftment and company. Ani- 
mated by the counfcls and example of this worthy and learn- 
ed man,, he apolicd himfelt to philoiophy and mathematics 
with great Ardour, and refumed the ptniuit of Grecian lite- 
rature and the Oriental languages. The contemplation of 
nature became his noble an 4 'avourite paflion. An ecdcli- 
afticat h tllemcnt in a Yural fcc. c, that exhibited happy ob- 
jefls and «tccafious for tin? delightful lludy, began to rtnder 
his days happy and ufeful ; and he publithid, in 1*41, *%>- 
ral C*j't mp/fttiont of iht IV’.rii of Nature ; and the year fol- 
lowing an dc count of a journey he had made through the 
Alps ; which fhowed, at the fame time, his knowledge of 
natural hiftory, and the tafte and fcnftbfltiy with which he 
furveyed the beauties of nature, and the grandeur and good- 
nefs of its Author. He a'terv/ard* became private tutor 
to a young gentleman at Magdeburg. This procured him 
the acquaintance of MefTra Manpertuis, Euler, and Sack, 
which opened to hi# merit the path of preferment, and ad- 
vanced him fucctflivcly to the place of*mathcm 3 t*cai profef- 
,for in the Kinq’s College at Berlin, in 1747, and to that of 
member of the Royal Academy in lyyp. • 

In this lall quality he diftin »uilhed himfclf ia a very emi- 
tient manner, enriched the clals of fpeetdative philoiophy 
with a great number of excellent memoirs, and was juilly 


confidored it? cne of the firfl intc Uittaphyficlsns iti Germs. A 'rtf 
ny. Bat Ins renfrs was not -.confined to this branch of . J* 
fcicncc. His Uti-verfnl Theory of tbs' Fine A’tt is a v-iiu- * ' u _j 
ahlc production. A profound knowledge of the arts and 
fcicncc*, and a perfect acqii.iintince with true taite, are emi- 
nently difpltycd iti this work, and will Acme to its author 
a permanent ami <! Itiium ihc 1 rank in the republic o let- 
ters. The fil'd, volume of this excellent woik was puhlrfh- 
cd in 177*, 2nd the fecund in 1774. We fh all not here 
give a catalogue ol the writing > o’ M. Suiter; but vre can- 
not help mcmioning his R<™ nil on the PbHofopbitit Fjjaxt 
of the late Mr Huyir, as a woik of real merit, which doe* 
jullicc to the tc Usenet's, while it often detecU the fophiftry, 
of the ilritifl; Bay le. The moral chamber of M. Sulzcr 
was ?» liable end v rttious : fociability and beneficence v ert 
its ch u; iUrifficJil lints ; and his virtues were animated b f 
that lacrcd plulofophy that forma the Cbnllian, ennobles 
man, and is the only fuurce of that heart -felt ferenity ar.d 
fedate loi titude which tupport humanity, when every other 
object of confidence tails. Hi* dying moments were calm* 
humble, and l’uMime ; and when he expired, the placid and 
compolcd air of his cmmtcnai'yc made hfsjuouming friends 
doubt, for fomc time, whether if was death or fleep that had 
iufpcndid hiscarvulition. He hud no enemy; and bis friends 
wire mimrrou 1 affectionate, and worthy of tlic tender re- 
turns hr made them- 

i hc knu* of Pruflia diilin uiflied him by repeated mirks 
o r tmunfieence and favour. We learn, hovvever, that his 
f&yil prole&or had never feen him before the end of the 
year 1 "77, though he had been mcmW of the academy 
from the year 1750. The audience, indeed, though late 
vonchlafcd, was honourable to M- Sulzcr, with whom the 
monarch c nverfed for a long time with the grea.eit affabili- 
ty and condcfceiifiuu. 

.SUM, fignipffs the quantity that arifes from the addi- 
tion of two or more magnitudes, numbers, or quantities to- 
gether. * 

SUMACH, in botany. See Rmus. 

SUMATRA, an ifiiftd of Alia, the mo'l weftern of 
the Sunds Ifltnds, and conflituting on that fide the boun- 
dary of the Eaitcm Archipelago. Its general direction is 
nearly north weft and fouih-catl. The equator divides it 
into aimoft equal parts, the or.c (xtiemily being in 5. 33. 

N. and the other in f. 56. S. Lit- Acheen Head, at the 
m>rih extremity of the ifland, is in longitude 0;. 34. call. 

It lies cxpolcd on the fouth-wdl fide to the Indian Ocean ; 
the north point ft retches into the bay of Bengal ; to the 
north call it is divided from the penintula of Malacca by the 
ftraits of that name ; to the call by the flraits of Binca, 
from the ifland ot that name ; to the fouth-caft by the com- 
mencement of what arc called the Cbxnefe teas ; and on the v 
fouth by the llraits of Sun da, which feparate it from the 
iflar.d of Java. It is about 900 mileti ir: length, but from *’ ^ 
1-0 to 150 only in breadth. No account had been given 
of this ifland by any Engliflumn till the year 1778, when 
Mr Charter Miller (ion ol the late botanical gardener) pub- 
lished an account ot the manners of a particular diftrict, in 
the 68th volume of the Philofophical Tranla&ions. Thcfc 
were the Bait s, a people who live in the interior paits, 
calk'd the Cuffla Country. They differ from all the other 
inhabitants in language, manners, and cuftoms. They eat 
the prifoners whom they take in war, and hang up their. 

IkuHs as trophies in their houfis. He obferves, however, 
that human flelh is caLen by them in terrorem , and not at 
common food, though they prefer it to all others, and tpcak 
with peculiar raptures o- the folcs of the *eet and p.ilm. of 
the hands. They exprefled much furprife that the white 
people did not kill, much lefs cat, their priloaers. Front 
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Sumstr*. this country the greateft part of the eaffia that is fent to 
Europe Is procured. It abounds alfo with the camphirc 
trees which conditute the common timber in ufc ; and in 
thefe trees the camphire is found native, in a concrete form. 
It is remarkable, that in this ftite it is fold to the Chincfe 
at the price of 250I. or jool, per cwt. but thefe dexterous 
arti U contrive to fiirnifh the Europeans with it at abeut a 
quarter of that price. In 1783, Mr Marfdc% who had 
been fecretary to the prefident and council of Fort Marl- 
borough* published a Hiflory of Sumatra, with Scry copi- 
ous particulars of the iflaod. lie reprefeuts it as furpatTed 
by few in the beautiful indul. 'cnccs ot nature. A chain o’ high 
mountains runs through its whole extent t the ranges in 
many parts being double and treble ; their altitude, thou -h 
great, is not femcicnt to occaftou their being covered with 
fnow during any part of t^c year. Between thefe ridges 
are extenfive plains, conliderahly elevated above the furnace 
of the maritime land*. In thefe the air is cool ; and from 
tins advantage they are eftecmcd the mol eligible portion 
of the country, nic the bed inhabited, and the moll cleared 
from woods, which clfcwhere, in general, throughout Suma- 
tra, cover both hills and valleys with an eternal (hade. Here 
too are found many lar.’C and beautiful lakes, that facilitate 
much the communication between the different parts. The 
heat of the air is *ar from being fo intenfe as might be ex 
peeled from .» country occupying the rru’ddle of the Torrid 
Zone : at:d it is more temperate than many regions within 
the Tropics i the thermometer at the mod fultry hour, 
about two in the afternoon, generally fluctuating between 
8i and 85 degrees. Mr Manacn divides the ii. habitants 
into Malays, Achcnefe, Battas, Lampoons, and Rejangs ; 
and he takes the latter as his flandard of description, with 
refpeci to the perfons* manners, and cuiloms, of the inbabi- 
tants. They arc rather below the middle datUre ; their 
bulk in proportion ; their limba for the mod oart flight, but 
well draped, and particularly I'm. ill at the wrifts and ancles ; 
and, upon the whole, they arc gracefully formed. Their 
hair i< itrong, and of a fhining black. The men are beard- 
ids, great pains being taken to render them fo when boys, 
by rubbing their chins with a kind of quicklime. Their 
complexion is properly ydlbw, wanting the red tinge that 
confli lutes a copper or tawny colour. They arc in general 
lighter than the Mcdees, or hah breed, of the red of India; 
thole of the fuperior clafs, who arc not expofed to the rays 
of the fun, and particularly their women of rank, approach- 
ing to a degree ot fairnrfs. If beauty conlided in this one 
% quality, fomc of them w6uld furpals our brunettes in Eu- 

rope. The major pan of the females are ugly, many of 
them even to difgud ; yet among them are Ionic whole ap- 
pearance is Hrikingiy beautiful, whatever competition of 
perfon, features, and complcx’on, that fentitnent may be th« 
ref ult of. Sume of the inhabitants of the h.Ily parts arc 
obferved to have the f welled neck or goitre ; biu they at- 
tempt no remedy ’or it, as thefe wens arc confident w'ith 
the btghed health. I he rites of marriage among the Su- 
matrans con d limply in joining the hands of the parties, 
and pronouncing them man and wife without much cere- 
mony, excepting the entertainment which is given upon the 
occatioh by the father of the ,*irl. The cuduma of the bu- 
mntrans permit their having as many wives as they can pur- 
chafe, or afford to maintain ; but it is extremely rare that 
an indaocc occurs of then having more than one, and that 
only am ou.r a .*cw of the chiefs. Tin’s continence they owe, 
in fomc mtafurt, to their poverty. I he di&atcs of fruga- 
lity a;c more powerful with them than the irregular call* of 
•appetite, and make them decline an indulgence from which 
their law ‘does not redrain them. M then carry their chil- 
dren, not on Use arm us urn mutu do, but itraddliog on 
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the hip, and ufmlly fupporicd by a cloth which tics in a 
knot on the oppofite fluuldcr The children arc nurfed " 
but little ; aic not confined by any fwathin,* or bandages; 
ar.d being differed to roll ah ut the floor, foon learn to walk 
and fort for themfeke*. When cradles ate ufed, they fwing 
fufjiciided from the ceilings of the rooms. 

VHe Sumatrans arc fo fond of cock-fi foting, that a fa- 
• ther on his death-bed has been known to defire his Ion to 
take the tiril opportunity of matching a cock for a lu:n 
equal to hi* whole property, tinder a blind convi&iun of its 
being invulnerable. When a cock is killed, or runs, the 
other mud have luflicieut fpirit and vigour left to peck at 
him three time* on his being held up to him for that pur- 
pofe, or it becomes. a drawn battle ; and fometime* an ex- 
perienced cocker will place the In-ad of his vanquifoed bird 
in fuch an uncouth tit nation as to terrify the other, and 
rentier him unable to give this proof of vifury. 

The wild beads of Sumatra are tigers* elephants, rhino- 
cerofcs hears, and monkeys. Lite tigers prove to the inha- 
bitants both in their journeys and even their domeflic oc- 
cupations mod dcftru&ivc enemies. The number of people 
annually flain by thefe rapacinu- tyrants of the woods is al- 
mod incredible. Whole villages have been depopulated 
by them ; yet from a fuperititious prejudice, it is with 
difficulty they are prevailed upon, by a Jar ;e reward which 
the India Crmptny offers, to ufc methods of dedroying 
them, till thcyjiavc fudained fome particular injury in their 
own family or kindred. The fixe and dren/th of the fpc- 
cics which prevails on this ifland is piodigious. They arc 
faid to break with a droke of their fore paw the leg of a 
horfe or a buffalo ; and the larged prey they kill is without 
difficulty dragged by them into, the woods. This they 
ufually perform oti the fccond night, being fuppo f ed on the 
firll to gratify thcrnfclvcs with fucking the blood only. 
Time is by this delay afforded to prepare for their dedruo- 
tion, either by (hooting them, or placing a vcffcl of water 
dronnly impregnated with arltnic near the caicafe, which 
is fattened to 1 tree to prevent its be'ng carried off. The 
tiger having foliated himfelf with the flefb, is prompted to 
affuage his third with the (emoting liquor at hand, and pc- 
ri flits in the indulgence. Their chief fubfiflcncc is mod 
probably the unfortunate monkeys with which the woods 
abound. They arc deictibcd as alluring them to their fate 
by a fafeinatin - power, fimilai t • what has been fuppofed of 
the fnake ; and, fays Mr Maifdcn, “ I am not incicdulous 
enough to treat the idea with contempt, having myfclf ob- 
fenred, that when an alligator or a crocodile, in a river, 
comes under an overhanging branch of a tree, tl»c monkeys, 
in a date of alarm and^liltra&ion, crowd to the extremity, 
arid, chattering and trembling, approach nearer and m-aicr 
to the amphibious monllcr that waits to devour them as they 
drop, which their fright and number^rerder almod unavoid- 
able." 1 heft alligators like wile occation the loft of many 
inhabitants, frequently dedroying the people os they bathe 
in the river, according to their regular cudom, and which 
the perpetual evidence of the rifle attending it cannot deter 
them from A fupetditious idea o* their fandity alfo pre- 
fervts them foam mulcttntion, ^ltkouih, with a hook of fuf» 
ficient flrcngth, they may be taken without much difficulty* 

'I he other animals of Sumatra are buffaloes* a (mill kind of 
horfes, goats, hogs, deer, bullocks, and hog-deer. This lad 
is an animal foreewhat larger than a rabbit, the head rc- 
fcmbling that of a hog, and its (hanks and feebdike thofc of 
the deer. The bezoar done founder this animal has been 
vnlued at re times its weight in l-oV; it is of a dark brown 
colour, fmooth on the outiidc ; and the coat being taken 
it appears dill darker, with drtftga i-uuiug underneath the 
coat: it Will fwim on the top oi the water, if it bc"iufi*. 
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fed in any liquid, it makes it extremely hitter *: the virtues 
ufually attributed to this done arc dcanfuti; the ibmach, 
creating an appc'.itc, am! fwcetening the tlooT 

Of birds they have a greater variety than of btaftt. T he 
coo-os'* or Sumatran phci’fant, is a bird of uncommon beau- 
ty. They have {forks of prodigious fisc, parrots, dung-hill 
fowl?, ducks, the largelt cocks in the world, wood pigeons, 
doves, and a giczt variety of (mail bird*, dilfcrcr.t from ours, 
and diitinguilhed by the beauty of their colours. Of their 
reptile*, they have lizards, flying-lizards, and camcleons. 
The iilsnd {warms with infers, and their varieties are no 
lei's extraordinary than their numbers. Rice is the only 
grain that grows in the country ; they' have fugar-cancs, 
beanr, peas, radilhes, yams, potatoes, pumkins, and fcveral 
kinds of pot herbs unknown to Europe ; and here arc to be 
found mod of the fruits to be met with in other pasts of the 
Eaft Indies, in the greats ft perfection. Indigo, Braid- 
wood, two fpecies of the bread-fruit tree, pepper, benjimin, 
coffee, and cotton, are likcwife the produce of this ifland, 
as will as cafiia and camphiic mentioned above. Heir alio 
is the cabbage-tree and filk cotton tree ; and the forell con- 
tains a great variety of valuable fpecies of wood, as ebony, 
pine, fandal, eagle or aloes tetk, manchinctl, and iron- 
wood, and alfo the banyan tree. Cold, tin, iron, copper, 
and lead, are found in the country ; and the former is lap- 
pofed to be as plentiful here as in Peru or Mexico. The 
fincfl gold and cold dull aic found in the country of 7-r- 
sjw*/, immediately contiguous to the prrfidency of Fort 
Marihorott][b t to which the merchants repair annually for 
the purchsfe of opium, and ftich other articles as they may 
be in want off, and give for them gold of fo pure a nature 
as to contain little or no alloy. The native indolence of 
thr MaU r riifpotition prevents them from collecting more 
than is fufficient to fupply the few and ftmple wants of a 
race of men as yet unenlightened by civilization and fd- 
mcc, and ignorant of the full extent of the advantages of 
the country inhabited by them. The roads leading to this 
golden country arc almoft impervious ; affording only a fcan- 
ty path to a lingfe traveller, where whole nights mull be 
patted in the open air, ex pofed to the malignant influence 
of a buflile climate, in a country infefled by the moft fero- 
cious wild beads. TWe are circtunflancea that have hi- 
therto cliecked cuiiofity ; but perfeverancc and A udied 
precaution will furmount the obflaclcs they furniflt,and fuch 
difcoverics might 1* made as Would amply compenfatc for 
the difficulties leading to them. The gold merchant* who 
come from the neighbouring and lefs rich countries, give us 
fuch accounts of the facility of procuring Rold at border 
pearly on the marvellous, and would be altogether Incre- 
dible, if great quantities of that metal produced by them did 
pot in feme degree evince the certainty of their accounts. 

This great abundance of gohl m Sumatra induces Mr Marf- 
dcti to tuppofc that ifland to be t lie Opliir dr Solomon ; a 
coi>jc£hirt which, in his opinion, derive* no {mail force from 
the word OfFir't being really a A'ulaj fubftantive, of a com- 
pound lenfc, Horrifying n mountain containing gold. The 
natives, lie confcflles, have no oral tradition on the fob jeft \ 
and we have tlfewbcrc made it prohablc, that Ophir was U- 
tuated in a different quarter of the world (tec Or mi*). 
Beftdes the metals and different fpecies of wood winch we 
have mentioned, Sumatra produces fulphur, arfenic, falt- 
petre, and bees wax, vith edible birds-nefli, which arc there 
tommoditieaof great importance (fee Buds- N eflt). 

The Englifh and Dutch have faftorics on this ifland ; 
the principal one of the former being Fort Marlborough, 
on the fouth-wtrft coaft. The original natives of Sumatra 
arc Pagans ; bat it ia to be obferved, that when the Suma- 
trans, or any of the natives of the e aft era ifland*, leant to 


read the Arabic changer, and fubmit to cirmmciflon, they 3u*i>»-»ry 
are faid to become Malays; the term A Liuy being under- U 
flood to mean Alujfuiman. See Achzfn. . ' TT P u, - t 

SUMMARY, in matters of literature. See A naiocs- 

M ENT. 

SUMMER, the name of one of the fcafons of the year, 
bei> • one of the quarters when the year is divided into four 
quarters, or one half when the year is divided only into two, 
rummer and winter. In the former cafe, fummer is the 
quarter during which, in northern climates, the fun is paf- 
fing through the three fign? Cancer, l,eo, Virgo, or hom 
the time of the greateft declination, till the fun come to the 
cquino&ial again, or have no declination ; which is from 
about the a lit of June till about the 2 2 d of September, la 
the latter cafe, fummer contains the fix warmer months, 
while the fun is on one fide of the cquino&ial ; and winter 
the o*hcr fix mouths, when the lun is on the other fide of it. 

It is faid that a Hotly wintet produces a dry fummer, and a 
mild winter a wet fummer. 

bvHukt-Jjltjotli. See Bermudas. 

Sohmk* Red-BirJ. See Muscicava. 

SUMMI T, the top or vertex of any body or figure, as 
of a triangle, cone, pyramid, See. 

SUMMONS, in law, a citing or calling a perfon to any 
court, to arfwci a complaint or to give h»s evidence. 

Summons, in war. To fumroon a place, is to fend a 
drum or trumpet to command the governor to (urrendeT, 
and to declare that if the place be taken by Harm, all mult 
fubmit to the merry of the conqueror. See Capitulation 
and Cham4DE. 

SUM MUM ionun, in ethics, the chief pood. 

SUMP, in metallurgy, a round pit of Hone, lined with 
clay within, for the receiving the metal on its firft fuiioa 
front the ore. 

SuMr, in the Britifli fait works, whrre fea- water ia boiled 
into (alt, is the name of a fort of ]H>nd, which is made at 
fume ditiance from the fallen ti on the fca-fltorv, between mil 
fca ard low water niaik. From this pond a pipe is laid, 
through which, when the fca is in, the water runs into a 
wtli adjoining to the faltcrn ; ami from this well it is pump- 
ed into troughs, through w hich it in can led to the citlcrua, 
in order to be ready to fupply the pans. Sec Salt. 

SlIMPH, in mining, denotes a pit funk down in the bot- 
tom of flic mine, to cut 01 prove the lode llill deeper than 
before j and in order to Dupe and dig it away if litvdTary, 
and alfo to drive on the lode in depth. 'The fumph prin- 
cipally ferves as a bafou or refervoir, to cnlk& the water of 
a mine together, that it may be cleaned out by an engine 
or machine. 

SUMPTER- morse, is a horfc that carries provi lions and 
Beccflaric* tor a journey. • 

SUMPTUARY laws ( Loger Sumption* ) , arc law* 
rnn'dc to reftiaiu excels in apparel, coftly iuruiturc, eating. 

Mod ages and nations have had their fumptuary laws ; 
and feme > eta in them it ill, as the Venetians, &c. l>ut 
it is ob'cTvcd, tint no laws are worfe executed than 
fumptinu y laws Political writers have been much divided 
in opinion with rcfj»c<ft to the utility of thefe laws to a date. 
Mohtefquieu obfervea, that luxury is neceffary in mooarchica, 
dcmtH-racich, a* in Holland. 

With regard to Engiand. whole government is compounded 
or both fpecies, it m-iy It ill he a dubious queti ion, fays judge 
Dhcklb*; e, how tar private I ixury ib a public evil ; and as 
fuch cognisable by public laws. 

The fumptuary law* of that ancient Locrian legiflator 
Zalcucu?. arc rarro.is : by thefe it was ordniuedl that no 
woman ihould go attended with more than one maid in 
4 tte 
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the rxeept (he were drunk i that Ihe (KouM not go to fatisfy live 1 |W of Mofes and to Imitate the apofllei, who Sa^*eua» 
out of tbe city in the night, unleft fhc went to commit for* ufed to meet together on the firft day. fl *f 

ideation : that Ihe fhould not wear any gold or embroidered By Conllantinc's law*, made in 321, it was decreed, that , | . ei 

apparel, unlefa fhc propofed to be a common ftrumpet ; and for the future the Sunday ftiould be kept a day of red in ? 


fhould not wear ring* or tiilucs except when they all c itica and towns ; but he allowed the country people to 

* ° r_ 1 ! 1. ' T _ _ - o .l. n .rn 1 ' l: 


went a whoring, &c. 

Among the Roman*, the fumptuary law* were very nu- 


follow their work. In 338, the council of Oileans prohi- 
bited country labour ; but bccaufc there wire ftill many 


in from : By the Lex Qrcbia, the number of gutfts at fealla Jews in Gaul, and the people fell into many fupcrfli- 
was limited, though without any limitation of the charge* ; tic us ufages in the celebration of the new Sabbath, like 
by the Farmian law, made a 2 years afterward*, it was enact- thofc of the Jew* among that of the old, the council de- 
ed, that mare than 10 ajftt fhould not be fpent at any ordi- 


dare*, that to hold it unlawful to travel with horfes, cattle. 


nary feaft : for the folrmn feaft*, at the Saturnalia, See. an and carriages, to prepare food, or to do any thing neceffa- 
hundred aflet were allowed \ ten of which, Gelliu* informs ry to the cleanlincfs and decency of houfeg or perfonr, fa* 


ns, was the price of a fheep, and a hundred of an ox 


the Didiaa law, which was preferred 1 8 years after, it was Breaking , 


vour* more of Judaifm than of Chriilianity. See Sabb.itii-* 


decreed, that the former fumptuary laws fhould be in force, 
not only in Rome, but throughout all Italy ; and that for 


Sun pay. Schools. Sec Sunday -S chool t . 
SUOVETAURILIA, an ancient Roman facrifice, io 


not only in Kome, out throughout all Italy; and mat ror iUUVhirtUKiLlA, an ancient ttoman laenbee, lo 
every tranfgreffion, not only the mafter of the feaft, but ill called bevaufe it confined of a pig a fheep or rather 

the guefts too, fhould be liable to the penalty. ram (ovij), and a bull ( iaurut ). They were all males, to 


ram (gvm), and a bull ( taurut ). They were all males, to 


The Englifh have had their (hare of fumptuary laws, denote the mafculinc courage of the Roman people. It was 
chiefly made in the reigns of Edw. III. Edw. IV. and Hen- likewifc called foliiaurifia, bccaufe the animals offered up 
ry VIII. againft fhocs with long points, fhort doublets, and were always fo/ida, whole or uncut. 


long coats; though all repealed by flatute 1 Jac. I. c. 25. 
As to exccfs in diet, there remain* Rill one law unrcpcaled. 


SUPERCARGO, a per fun employed by merchants to 
go a voyage, and overfee their cargo or lading, and difpofe 


Under King Henry IV. Camden tell* us, pride was got of it to the beft advantage. 

In much into the foot, that it wa* proclaimed, that no man SUPERCILIUM, in anatomy, the eye-brow. See A- 
AtouUl wear fhoes above fix inches broad at the toes. And natomv, ii° 142. 


their other garments were fo fhort, that it was enacted, 
25 Edw. IV. that no perfor;, under the condition of a lord, 


SUPEREROGATION, in theology, what a man does 
beyond his duty, or more than he is commanded to do. 


iliould, from that trine, wear any mantle or gown, unlcfs of The KomaniR* Rand up Rrenuoufly for works of. fupercro- 
fuch length, that, Randing upright, it might cover his privy gation, and maintain that the obfervance of evangelical coun- 
members and buttocks. edi is fuch. By means hereof, a Rock of merit is laid up, 

SUN, Sol, 0 , in aRronomy, the great luminary which which the church has the difpofal of, and which fhc diilri- 
enlightens the world, and by its prcfeoce conilitutes day. butes in indulgences to fuch as need. 

See Astronomy-/*^**. This abfurd do&rine was firft invented towards the ciofo 

Mock-Sen. See Parkeliom. of the nth century, and modified and embcllifhed by St 

Svif-Fj/l of tb e Irijb . See Status. Thomas in the 13th: according to which, it was pretended 

Sun-ftotver, in botany. See Hcliamthus. . that there actually exiRid an immenfe treafure of merit, 

Scn-Demr, in botany. Sec Dxosika. coropofed of the pious deeds and virtuous a&iona which the 


SUNDA-islanos, a general name for a clutter of iflanda faints had performed beyond what wav neccfTary for their 
in the India Ocean, between 93 0 and 120“ of tail longitude, own fal ration, and which were therefore* applicable to the 
and between 8° north and 8 C fouth latitude. The particu- bcnctit of others; that the guardian and difptnfer ot this 
lar names ef the ittands are Borneo, Sumatra, Java, Bally, precious treafure was the Roman pontiff ; and that of con- 
Banca , Ac. Sequence he was empowered to afli in to fuch as lie thought 


Banco, Ac. Sequence he was empowered to afTi ;n to fuch as lie thought 

SUNDAY, or the Lord’s-day, a folrmn feftival obfer- proper a portion of this inexhauilible fouice © merit, fuit- 
ved by ChriHians on the firft day of every week, in memory able to their rtfpedtue guilt, and fufficicni to dtlivtr them 
•' our Saviour's refur region. See Sabbath. from the puniftimenl due to their crimes 

In the breviary and other offices we meet with Sundays The refoimed church do not allow of any work of fupe- 

©f the firft and fccond claf*. Thofc of the firft dab are, rerogation ; but hold with the anoitles, that when we have 

^Palm, Enter, Advent, and Whitfunday, thofc of Quajimado done our heft, we are but unprofitable ftrvant*. 
and Quadragtjima. Thofc of the fecund daf* arc the com- 8UHKRFETATION, »n medicine, a fecund or after- 
mon Sundays. Anciently each Sunday in the year had its conception, happening when the mother, already pregnant, 
particular name, which was taken from the introit ©t the conceives of a latter coition ; fo that fhe bears at once two 
day; which fuftom has only been continued to feme few in faetufes ot unequal age and hulk, and is delivered of them 
lent ; as Remint fee* r, Qculr, Bat art, Judea i. at different times. We meet with inflancr* of lupcrfc tat ions 

Some are of opinion that the Lord** day, meutioned in in Hippocrates, Ariftctle, Du Laurens, Ac. : but they arc 
the Apocalypfc, is our Sunday ; which they believe was fo Ru’d to be much more frequent in hare* and t wine, 

early inRituted by the ap. files. Be this as it will, it is ccr- SUPERFICIES, or Surface, in geometry, the out- 

tain a regard was bad to this day even in the carliett ages fide 01 exterior face o f any body. This is conftdered as ha* 
©f the church ; as appears from the firft apolovy of Jufttn vin^ the two dimen Rons of length and breadth only, but no 
Martyr, where he deferibes the cxcrcifc of the day not much thicknefs ; and therefore it makes no part of the fubftauce 
unlike to ours. or folid content or matter of the body. 

But it was Conftantinc the Great who firft made a law for The terms, or bounds, or extremities, of a fuperficics, are 
the proper obfetvation of Sunday ; and who, according to lines; and fuperficics may be considered as generated by the 
Eufcbiui, appointed it fhould be regularlycdrbratcd through- motions of lines. Supetficies arc either rc£tilinear, cunrili- 
©ut the Roman empire. Before him, and even in his time, neai, plane, concave, or convex. Arc&iiincar fuperficics is 
they obferved t*.ie Jewifh Sabbath as well a« Sunday ; both that which is bounded by right lines* Curvilinear fuperfi- 
Vol. XVIII. Part L £ cic* 
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eies is bounded by curve line®. Plane fuperficies is that 
which has no inequality in it, nor riling*, nor linkings, but 
lies evenly ar.d ftraight throughout, fo that a right line may 
wholly coincide with it in all parts and directions. Con- 
vex fuperficies is that which is curved and rifes outwards. 
Concave fuperficies is curved and finks inward. See Geo- 
metry. 

SUPERFINE, in the manufactories, a term ufed to ex- 
pnefs the fuperiativc finenefs of a ftuff : thus a cloth, a cam- 
blet, &c. are faid to he fuperfine when made of the fined 
wool, &c. or when they are the fined that can be made. 

SUPERFLUOUS interval, in roufic, is one that ex- 
ceeds a true diatonic interval by a femitone minor. See 
Interval. 

SUPERINTENDANT, denotes an ecclefiadical fupe- 
rior in fcveral reformed churches where cpifcopacy is not 
admitted : particularly among the Lutherans in Germany, 
and the Culvinifts in Come other places. 

The fuperinrendant is fimilar to a bilhop ; only his 
power is fomewhat more reftrained than that of our dio- 
cefan biihops. He is the chief pallor, and ha* the direc- 
tion of all the inferior padors within his diftridt or dioccfc. 
In Germany they had formerly fuperintendants general, who 
were fuperior to the ordinary fuperintendants. Thefe, in 
reality, were archbifhops ; but the dignity is funk into dif- 
nfc ; and at prefent none but the (uperintendant of Wirtem- 
berg afTumes the quality or fuperintendant general. 

SUPERIOR, a pcrfoQ railed above another in rank, of- 
fice, or talents. 

Superior, in Scots law. See Law, N > dxiv. 3. clxv. 2. 
& dxvi. 

SUPERLATIVE, in grammar, one of the three de- 
grees o f companion, being that inflexion of adjedtivc nouns 
that fervea to augment and heighten their fignification, 
and (hows the quality of the thing denoted to be in the 
liigheft degree. Sec Grammar. 

SUPERNUMER ARY, fomet king over and above a fix- 
ed number. 1 n fcveral of the offices arc fupcrr.umcrary clerks, 
to be rcJdy on extraordinary occafione. 

SUPERPARTICULAR proportion, or Ratio, is 
that in which the greater term exceeds the lefs by unit or 1. 
As the rat o of 1 to 2, or 2 to 3, or 3 to 4, &c. 

SUPERPARTI ENT proportion, «r Ratn , is when 
the greater term contains the left term once, and leaves fomc 
number greater than 1 remaining. As the ratio 

of 3 to 5, which is equal to that of t to ij- ; 
of 7 to 10, which is equal to that of l to 1 4* &c. . 

SUPERSEDEAS, in law, a writ ifiued in divers cafes, 
importing in general a command to ftay or forbear fome or- 
dinary proceedings in law, which in appearance ought to he 
done or purfued, were it not for the caufe whereon this 
writ is granted. 

Thus a man regularly is to have a furety of peace againft 
him of whom he will (wear he is afraid ; and the juft ice re- 
quired hereunto cannot deny it him : yet, if the party be 
formerly bound to the peace, cither in chancery or ellcwheie, 
this writ lies to ftay the jullicc from doing that which other- 
wife he ought not to deny. 

SUPERSTITION, a word that has been ufed fo inde- 
finitely, that it is difficult to determine its prccife meaning. 
From its reftmhlance in found to the Latin word fuptrjlet, 
•* a furviror,*’ it is evidently derived from it, and different 
attempts have been made to trace their connection in ligni- 
ficatfon. balbuv, in the dialogue De Nctwa Dcorum of Ci- 
cero, fays, that they who prayed and facrificed whole days 
that their children might /urvi w them, were called fuper- 
lutiuus. L»€UnUu$ ccnfures tliis etymology, and fays 


they were not called fuperftitious who wiflied that their chil- SaperlU- 
dien might funrive them (for this we all wilh), but becaufe tlu °* 

they who furviv.d their parents worshipped their images. * 
Others again fay, that fupcrftitinn is derived from fuptrfiei, 
becaufc it confifted in coniidering the dead as if they were 
alive. But thefe etymologies are folclv conjectural ; and wc 
ennfider conjectures as abfurd in philology as we do in fcicncc; 
they may miflead, but are fcldom of any benefit. The ufual ' 
meaning affixed to the word fvfxrjltiion t both in the Latin 
and Eni'.liih languages, is fo different from fhpterfin , that its 
change of meaning mull be owing to fome accident which 
it is in vain to inquire after. If wc had not known that 
the word pagamut 44 a pagan'* was derived from pa^us 44 a 
village,'* becaufe the heathens in a certain period of the 
Chritlian hittory lived in villages, the whims and fancies of 
ctyrnologifts would not have thiown much light on the fub- 

j* a - . ■ . . , 

Without labouring, from the aid of etymology, to define 
fupcrftition, which is a word of a very exteufive fignitica- 
tion, wc wifl confidcr to what objects it is applied : and 
tlien, by obferving what is common to them alt, wc Hull be 
enabled to fix with fome degree of precifion the meaning of 
the term. Wc apply it to the idolatry of the heathens ; 
wc apply it alfo to the Jews, who made the will of 
God of uo cffcdl by their traditions, and fubllituted cere- 
monies in place of the religion of their fathers. We lay al- 
fo that Chriitians arc guilty of fuperllitiou ; the Roman 
Catholics, who believe iti tranfubllantiation and in the ef- 
ficacy of prayers to faints ; and thofe Proteilants who etteem 
baptifm and the Lord’s Cupper, and the pun&ual perform- 
ance of other ceremonies, without regard to morality, as 
fufficient to cnluie falvation. Thofe perfons alfo arc rec- 
koned fuperftitious who believe, without any evidence, that 
prophecies are ftill uttered by the divine infpiration, and 
that miracles are ftill performed. The word is alfo extend* 
cd to thofe who believe in witchcraft, magic, and appari- 
tions, or that the divine will is declared by omens or au- 
gury’ ; that the fortune of individuals can be afl’eded by 
things indifferent, by things deemed lucky or unlucky, or 
that diirafcs can be cured by words, charms, and iucanta- 
tious. 

Through all the particulars which wc have enumerated, 
there runs one general idea, th belief of what is fnlfc and 
contrary to reafon. From this, however, wc mult not fuppofc 
that whatever is falfc and contrary to reafon may be deno- 
minated fnperftition. Wc think that it is falfc and irratio- 
nal to fuppofc that there ever lived on earth a race of merv 
who walked on one leg, and had their eyes in their bteall ; 
or that there were giants 90 feet high : yet we do not call 
the phUofophcr who believes thefe chimeras fuperftitious, but 
credulous. Supcrftition has always a reference to God, to 
religion, or to beings fuperior to man. We do not however 
diitinguiih all falfc and irrational opinions in religion by the 
name of fupcrftition. We do not, lor inftsncc, apply this 
name to the opinions which fome of the ancients entertained, 
that God is the foul of the world, and that men arc oaly 
portions ol him feparated for a time, or that the foul after 
death lives fuccclfivcly in different bodies. If we examine 
the fubjed with mote attention, we ftiall difeover that the 
foundation of fnperftition is ignorance of the moral attri- 
butes ol God ; for we never fay a man is foperititicus (or en- 
tertaining erroneous opinions of the natural attributes of 
God. Some of the Sociniar.s have denied the preference of 
God ; and a French philotopher has not only rejected 
the belief that He is a fpirit, but has prefumed to 'fay 
that he is compofcd of a fpccics of cryftab. The firti 
of thefe opinions difeovers very imperfedt id-*a3 of God, and 
the fecond is the height of impiety and aUujdity : yet the 
5 So* 
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Sirperfti- Socinians have not been accnfed of fuperftition, nor can this 
***' • French philolopher be fufpeclcd of it. We do not call every 
falfe opinion concernin g the unity or moral attributes of God 
by the name of fu peril it ion, as, for inftance, the opinion which 
fomc fccptics have fupported, that God is not good ; for, aa 
was mentioned before, fuperftition always involves the idea 
of ctedulity. It does not confift in falfily denying that God 
poffcffes any particular moral attributes, but in believing more 
than what is true concerning them ; in forming mean, un- 
worthy idea* of them ; in fuppollng that he is guided by 
blind paflion like mankind, and enjoins upon his creatures 
, commandments which are irrational and abl’urd. 

As fuperftition arifes from ignorance and credulity in the 
undrrftanding, fo it has alfo a feat in thepafliona. Fear 
has been commonly confidercd as tbe paflion of the hu- 
man mind from which it chiefly derives its origin; and there 
is no doubt that more fuperftition has arifen from fear united 
with ignorance and credulity than from any other paflion. 
Yet it would certainly be improper to exclude all other paf- 
fions. We cannot account for the fuperftition of the Egyp- 
tians, without fuppofing that much of it arofe from gratitude. 
They worfhipped the Nile, becaufc it diftributed fertility and 
abut. dance over the land of E-typt ; and they worfliipped 
fomc animals, merely becaufe they prevented the increafc of 
other animals which were noxious. Thus they adored the 
ibis, becaufe it deftioyed the eggs of the crocodile. 

Having thus endeavoured to analyze the ideas compre- 
hended under the word fuperftition, we may fum them up 
in a few words. It refpetts God and beiugs fuperior to 
man, and extends to our religious opinions, worilup, and 
practices ; and may be defined al/urJ opinions and aBiotu 
anting from mean and defeBive ideas of the moral attributes of God. 
I.et us apply this definition to the different fpecics of fuper- 
(tiiion already mentioned. 

But before entering upon this application, it may be pro- 
per to obferve, that fupcrftition involves the idea of a blame- 
able inattention to leafon, or a credulity arifmg from an in- 
dolence of under Hamf-ng. We generally make a diftindtion 
between the imperfect opinions which a favage, from the 
ncccflary effects of his lituation, forms of the attributes 
of God, and thofc which civilized nations entertain. We 
f?y the favage is ignorant, and wc aferibe his ignorance 
to his lituation ; but we call the Roman Catholic fupcrfti- 
tious, and wc blame him for not having thofc juft ideas 
of God which he might have obtained by opening his Bi- 
ble, or by the excrcife of his underllanding in the favour- 
able fituation in which he is placed. Superftition then does 
not originate fo much from the natutal weaknefs of the hu- 
man undeiftanding, as from a misapplication or a ucglcft 
of it (a). 

We cannot therefore with any propriety apply the name 
ftsperjtitioh to polythciOn in general ; for what all the ancicut 
philofophcre, after much lludy and reflection, concluded to 
be true, could never proceed from credulity and inattention, 
but from their fituation. Wcfpeak very properly, however, 
when we call idolatry by the name of fuperftition ; becaufe 
there is no man fo devoid of underltanding as not to be ca- 
pable of difeovering, that a p»icce of metal, or wood, or ttone, 
can neither hear nor an Twer petitions. Superset ion was a 
name which the ancient philofophers gave to thofc who en- 
tertained mean opinions of the gods, or did foolilh things 
Tie*. to obtain their favour. According to Theophraftus, the 
^ u P5 r ^‘ llou * man ** ouc who, haring walked his hands, and 
SVK r r>> fprinkltd himfelf all round, leaves the temple with a laurel 
leaf iu his mouth, with which he walks about the whole day. 
Or, if a wcafcl fhould crofs the road, he will not advance a 
flop till he has thrown three ftoucs over the toad. If he finds 


a ferpent in his houfe, he rears a place of demotion on the Supetfti- 
fpot. He purifies his houfe often, will not fit upon agrave> >lun ' 
nor touch a dead perfon. He is anxious about the interpre- ~ * 

tation of his dreams, will not offer a factifice uulefs his wife 
go along with him, or, if fhe is engaged, he takes the nurfe 
and tile little children, lie purifies hipifelf with onions ; 
and when he fees a mad or an epileptic perfon, he fpits in 
their bofoin. Such was the character of fuperftition in the 
days of Theophraftus. All thefe whim ft cal ceremonies were 
done to prevent mifehief, and to avert the wrath of the gods; 
and therefore perfectly correfpond with the definition given 
above. 

It is only ncccflary to confider a little the fuperftitioua 
opinions and practices among Jews and Chrittiau*. to be fen- 
fable that they have all arifen from mean and abfurd ideas of 
the moral attributes of God ; for they have generally enter- 
tained noble opinions of his natural attributes. The Jewa 
confidercd God as a partial Being, who had a prtdile&ion 
for their nation in preference to all others, and preferred ex- 
ternal homage and ceremony to moral purity. If the Ro- 
man Catholics think confifteutly, they muft cfleem God as 
a Being who can be prevailed upon by tlw importunity of 
one dead man to affift another, or as a Being whole patience 
would be fatigued with hearing prayers conftantly. Hence 
their practice of praying to faints- They in cffeCt believe, 
however they may deceive themfelves, that God is unjuft, or 
they could not believe tranfabftantiation; for it fuppolcsthat 
God can give commands directly contrary to thofc principles 
of belief with which he has endued the human roind. They 
confider a Arid adherence to a variety of ceremonies, to 
forms, to pomp, and (how, as efiential to the worihip of 
God : this is treating God as a vainglorious Iking. They 
thought it their duty to extitpate heretics : this was fup- 
poling God a cruel and revengeful Being. Even among 
Protrllauts, we arc forrv to fay, a great deal o‘ fuperftition 
remains : we have not yet learned to confider God as a fpi- 
rit, who is to be worshiped in fpirit and in truth, aa a pure 
moral benevolent Being ; and hence arifes all the fupcrfti- 
tions practice* which prevail among r;. 

3 -elides thofc fuperftitious opinions and practices which 
entirely refpeft our duty to God, there arc others which may 
be termed vulgar fuprrJiUtons. Thcfc alio aiife from imper- 
fect and mean ideas of the moral attributes of God. To be- 
llCVC vulgar prophecies, which arc always the cffufioin of mad- 
nefs or knavery, is to fuppofe that GoJ, who has drawn a 
veil over futurity, and only delivers prophecies to accomplish 
fomc great moral ptupufe, fomc times give i them for no pur- 
pofe at all, or to gratify idle curiofity, or to difelufe fudU a 
kno '.ledge of what is to happen 2 » is iuconfiftcnt with the 
free agency of man and the moral admiriftration of the 
world. Nor is it lcf% fuperftitious to believe in vulgar mi- 
racles. To believe in them, is to believe that God iufpcndj 
the laws of nature for the rnoft trivial purpofes, or to 
countenance fraud and worldly ambition : it is to receive 
the mod extraordinary fads upon the mail unfitti: factory 
evidence. The belief of witchcraft, of apparitiouj', and the 
fecond fight, may he ufolved into the fame pi r. id pie. To 
fuppofe that God would communicate the power of doing 
mifclm', and of controulim’ bis kni, to any bring merely 
for gratify ing their own paifiom, is uu worthy of God. The 
belie! of apparition- is equally inconiiilent with the good- 
ncfii of God (fee tSrtCTRt). The lame objc&ion rife* t 
againft the fecond light at again ft the belief of vulgar 
prophecies, and may alio be extended to omens, to a Urolo- 
gy, to things lucky and unlucky, to fort tint- telling, 3cc. 

As to the different devices and charms for preventing and 
curing dlforders, they refcmble in every' refpeft falfe miracles. 
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(a) Wc do not pretend to fay that this is the feufe m which fupcrftitiou is always ufed, becaufe it is often ufed improperly. 
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PofcKli- A judicious hiftory of fuperfiition would be t curious 
. t1 “°~ and entertaining work, and would exhibit the human cha- 

* ratter in a remarkable point of view. Superttition in mott 

prevalent among men of weak and uncultivated mind* ; it is 
more frequent in the female lex than among men ; and 
abounds more in the rude than in the refined liagca of fo- 
ciety. The general features of it have been the fame in all 
a res ; but it afTumcs certain peculiarities according to the 
diverfity of character of different nations. It gained admif- 
Con into the feience of medicine at an early period. He who 
was endowed with fuperior genius and knowledge teas rec- 
koned a magician. Dr Bartolo was feized by the inquifition 
at Rome in the tail century, bccaitfc he unexpectedly cured a 
nobleman of the gout. Diftafes were imputed to talcina- 
s»mi. tion, an( * hundreds of poor wretches were dragged to the 
*ul. ui. ttnkc for being acccflaiy to than. Mercatu*, phyfician to 
Phil p II. of Spain, a writer o* uncommon accuracy and 
in urination, appears ftiongly inclined to deny the exigence 
of falcinatory difeaten : but he is conltiainrd to acknow- 
ledge them for two rcafons ; < JI y Ikcaulc the inquifition liad 
decided in favour of their reality ; Wy, Bccaufe he had 
fecn a very beauti’ul woman break a fieri mirror to pieces, 
and blurt fomc trees by a Gnglc glance of her eyes. 

As the opinions concerning the caufe of dilcaf-s were 
fupafiitious, thofe c mceming the method of curing them 
were not lefs fo. In the Odyffcy we read of a cure per- 
formed by a fong. Jo f rpht*s relates, that he faw a certain 
Jew, named Eleazar % draw the devil out of an old woman’* 
null n Is by the application ot Solomon's leal to her nofe in 
prcfcnce of the Emperor Vefpafian. Many different kinds 
of applications were ufed for expelling the devil. Flagella- 
tion fometimes fucccedcd admirably ; purgative* and anti- 
Ipafmodics were other modes ot difchar<rio,' him. Dr Myn- 
fight cured leveral bewitched perfons with a placer of affa- 
fcctida. How the affaloctida was fo efficacious, was much 
difputed. Some thought the devil might confider fo vile 
an application as an infult, and nin off m a paffion ; but 
others very fngtly obferved, that as devils arc fupoofed to have 
eyes and ears, it is probable they nny have note* too. 

Nor was it only in medicine thele fuperfiitious opinions 
were entertained ; they prevailed alfo in natural philofo- 
phy. The pernicious effedl* in mines, which we now know 
are occafioncd by noxious air, were confidently imputed to 
the demons of the mine. Even Van Helmont, Bodinus, 
fitrozza, and Luther, attributed thunder and meteors to 
the dcviL Chcmifis were employed tor centuries in fcarch 
of the philofopher s ftoue, with which they were to do 
miracles. It was a common qocltion among philofij- 
phers iti the la’ll century, whether the imagination could move 
external objeds ? A quell ion generally decided in the af- 
firmative. 

Though fupeiftition he generally the mark of a weak 
mind, fuch is the infirmity of human nature, that we find 
many inftances of it among men of the mott fnblimc ge- 
nius and mott enlightened minds. Socrates believed that 
he wa* guided by a demon. Lord Bacon believed in 
witchcraft ; and relates that he was cured of warts by rub- 
bing them with a piece of lard with the fkin on, and then 
nailing it with the fat towards the fun on the poll ot a 
chamber window facing the fun* Henry IV. one of the 
mott illufirious of monarch^, was very uneafy before his al- 
ii faflination on account of fome prophecies V Sully de- 

•fS»Uy clares, that one ot the conlidcrations that kept him faith- 
ful to his mailer in the mott unpromihng fiatc of bis af- 
fairs, was a predi&ion of La Broffc, that Henry would 
4 TiU. make his fortune f . The aftrologeT Morin directed Car- 
j p # y, t dinal Richelieu’s motions in fomc of hi* journeys J. The 
Atl. Vfi. enlightened Cudworth defended prophecies in general, and 
tailed thole who oppofed the bchef of witchcraft by the 
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name of efkj/h ; and th« predictions of Rice Evan* havt ^aperrilbf 
beat fttpported in the prefent cent 11*7 by the celebrated & 
name* of tVi arburton and Jortm. Dr Hoffman, the father of the au P^ cr ‘ 
Modcrn Theory and Practice of Medicine, in a diffcrtatioq * ' 

published in the large edition of hi* works in 1747, lays, 
that the devil can raiie ftorm*, produce infctls, and a6t upon 
the animal Ipirit* and imagination ; and, in fine, that he it 
an eetetile nt opt/Jan and natural pb'do/vpber on account o hi* 
long experience. Dr Johnfon, the lrviathan of literature, is 
fuppoied to have believed the lccmd fight. 

With refpcA to the cffrAs of luperfiition on the human 
mind, they arc indeed deplorable. It chains down the un- 
demanding, and links it into the mott abjed and lordid 
ttait, and keeps it under the dominion ot tear, and fome- 
time* of cruelty. Where once it take* poffdfion, it ha* a 
tendency to become extreme, and generally becomes fo in- 
tolerable, that men of Tcficttion and learning coafpire it* 
detlrudion. The Chrilliun religion gave a violent ihock tta 
the heathen fuperttition ; the rctormaiion in a great mca- 
tuie dwuoliihcd the lupciltitiou ot the chuich of Home ; 
aud the lupci Union which remained among t 'rote Hants after 
their lcparation (torn that church has been gradually yield- 
ing to die induence of enlightened reafon, or to the bold 
and daring attacks ot lutidcluy and dedm. We behold the 
piolpcit of its rums with pkafure, and thank the dciia 
tor their zeal ; but it is from the hrra hojie tliat the religion 
ol Jctue will arile in all its beauty and Umplc majetty, and 
be admired an 1 rclpettcd n» it deierves : for mean and 
contemptible as luperfiition certainly is, we would rather 
fee men do what they reckon their duty from fupcritiliou* 
principles, than (ce anarchy and vice prevail, even though, 
attended with all the knowledge and liberality of fentiment. 
which dciim and in fidelity can infpire. 

SUPERVISOR, a lirrvcyor or overfeer. 

bUPl NATION, in anatomy, the action of a fupinator. 
mulclc, or the motion whereby it turn* the hand fo a* tliat 
the palm is lilted up toward* heaven. 

6 U PINE, in Latin grammar, pari of the conjugation 
or a verb, being a verbal fubttautive of the finguLtr num- 
ber ami the fourth deflection. 

There are two kinds ot fupine* : One, called the jirjt 
fupinti cudin » in tun ol tlu: accuiative calc, which is always of 
an a&ive iignificattun, and follows a verb ot motion ; as oh'dt 
deamoulctum. The other, called the Lifi Juptne , and ending, 
in u of the ablative cafe, i* of a paflivc Jigniticaiion, and is go- 
verned by lubttantivea or adjectives ; as, facile diiu , &c. 

They have their name, fays Probus, and after him Vofiros* 
quotl ad tnflar fu pin o turn cf vttoforum bomnttm omaia kubmt 
confuja : or, according to Prifcian, quod nafantur a f'artid- 
pxu pajivu, qu* fupina apptdata Junt , quia in infimo into Jus*, 
tot am conjugation// mo/ewi fujciptant. 

SUPPER, the evening repait. — Suppers that are heavy 
fhould be avoided, be caufe the ftomach is more opprdFcd 
with the fame quantity o' food in an horizontal potture than, 
in an ercCt one, and became digettion goes on more (lowly 
when wc deep than when we are awake. They fiioMld be 
eaten long enough before bed-time, that they may be nearly 
digefled before going to deep; and then a draught of pure 
water will dilute that which remain* in the ftomach. 

bvrpf.K 0/ /be J.jr.i, other wife called the Eucherijl, i&Dcfcnki«2. 
a facrameut ordained by Chrill in hi* church, ol which 
the outward part it bread and wine, and the inward part 
or thing ligniticd die body aud blood of Chriit, which the 
majority otChriltiaus believe u> i>c m fome tcuic or other, 
taken and received by the faithful communicants. See- 
Sac* am txr. 

There is no ordinance of the gofpel which has been the 
fubjcCt of more violent cantrovcrfies between diltcrcnt 

chuichc*, and cvcu between different divines ol the fame 

6 church. 
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church, thin this facraraent 1 and though all confefs that 
one purpofe of iu inftit«tion was to he a bond of lore and 
union among Chriilians, it has, by the perverfeuefs of man- 
kind, been too often converted into an occafion of hatred. 
The outward and vifible fign, and the inward and fpiritual 
grace, have equally afforded matter of deputation to angry 
controvert iff s. Many members of the church of Rome 

condemn the Greek church and the Protcftant* for uling 
leavened bread in the Lord'* Supper, contrary to the ex- 
ample fet them by our Saviour ; wliilff the Greek church 
in general, and fonie Protcffant fccicties in particular, unite 
with the church of Rome in ceufuring all churches which 
mix not the wine with water, as deviating improperly from 
primitive^ractice. See Eucharist. . 

That it was unleavened bread which our Lord Lie fled 
and brake and gave to his difciples as his body, cannot be 
queffioned ; for at the time of the pa (Cover, when this or- 
dinance was inffituted, there was no leavened bread to be 
found in Jerufilem*. For the mixed cup, the evidence is 
not fo dccilive. It is indeed true, as we have obfrrved un- 
der the article Eucharist, that the primitive Chriilians 
ufed wine diluted with water; and if we may believe Mai- 
monidesf, it was the general cuffom of the jews, as well 
at the paffover as at their ordinary meal*, to add a little 
water to their wine on account of its great ftrength ; but 
that this was aiivays done, or that it was done by our •Sa- 
viour in particular* there is no clear evidence. Origeu in- 
deed affiant J, that our Lord adminiffered in wine unmix- 
rd ; and he was not a man to hazard fuch an affirmation. 
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blood and water feparately ? Such a mixture furely bears Supper, 
a more linking rcftmbLnct to the reunion of the ferum and v 
crajfamtntum , after they had been fe par at id by whatever 
caufe. See Blood. 

We urge not thefe objections to the mixed cup from 
any diflike that we have to the practice. It is unques- 
tionably harmkf* and primitive ; and we wiih that greater 
regard were paid to primitive practices than the generality $ 
of Chriilians feem to think they can claim : but let the frivokw* 
advocates for antiquity be confluent ; let thim either re- 
ftorc, together with the mixed cup, the ufc of unleavened 
bread, or acknowledge that neither the one nor the other 
is effential to the facrameut. This laft acknowledgment 
mull indeed be made, if they would not involve themfelves 
in difficulties from winch they cannot be extricated. If 
cither the mixed cup ur unleavened bread be abfoiutely 
ncccflary to the validity of the facratnent, why not wine 
made from the grapes of judxa ? why not that particular 
kind of wine which w&3 ufed by our Saviour ? and w'hcre 
is that wine to be found? er 

But the controverfies refpe&ing the outward part or ^bwot'he 
fign of the Lord’s Supper are of little importance when^j^ 
compared with thole which have Wren agitated refpectmg 
the inward part or thing iignitied ; aud of thefe we hailen 
to give as comprchcnlivc a view as the limits prclcribcd 
to iuch articles will admit. 

Our Blcffcd Lord, in the fame night that he was be- 
trayed, “ took bread, and Lie fled it, and brake it, and , 
gave it to the difciples, aud faid. Take, eat ; this is my 


had there been in his days any certain tradition, or fo * body. And he took the cup, and gave thanks, and gave 

much as a general opinion, to the contrary. On this ac- *'* * l — r — ; — rv “ : " 1 ' 11 *" r c — ,L: * ; uT — A 

count we have often heard with wonder the ncceffity of 
the mixed cup infilled on by thofc who without hefitation 
make ufc of leavened bread ; for if it be effential to the fa- 
cramcnt that the very fame elements be employed by us 
that were employed by our Saviour, the neceffity of un- 
leavened bread is certainly equal to that of wine diluted 
by water. 

But the mixed cup is faid to be emblematical of the 
blood and water which flowed from the fldc of our Lord 
when pierced by the fpear of the Roman foldicr, while the 
abfencc of haven is emblematical of no particular circuxn- 
flancc in His pafliou. This argument for the mixture is 
a s old as the era of St Cyprian, and has flnee been fre- 
quently urged with triumph by thofc who furely perceived, 
not' its weaknefs. The flowing of the blood and water 
from our Saviour's fide was the confequence either of the 
fpear ’s having pierced the pericardium* or more probably of 
an afeit/t or hydro r borax, occafioncd by his cruel and ling- 
ering death (fee Medicine, a° 342, 343-) But whatever 
was the caufe of it, how can the mixing of wine with wa- 
ter in the facrament be. emblematical of the flowing of 


it to them, faying. Drink ye all of it; for this is iny biuo-i 
of the new teffament, which is fficd for many for the r<- 
miflion of fins/* Such was the inffitution of the Lord's 
Supper as it is recorded in the gofpel by St Matthew’ ; 
and wc have the fame account of it, iu almoff the very 
fame words, by three other infpirrd writers, St Paul, 

St Mark, and St Luke. That it was tire bread which 
Chrill bluffed and brake that is here called his body, and 
the wine over which he gave thauks that he llylts hi« 
blood of the new teffament, will admit of no reasonable 
doubt (a); but in wbat fenl'e they became fo, has been 
tbe fubject of many CoiUrovci firs. g 

The church of Rome, which holds, that after confccra-rVrtnne 
ttun, Jefus Chrill, God and man, is (rally, truly, and fuB- 0 **^* , 

ffantially, contained uuder the outward appearances of thc ^ t * 
bread aud wine, iu toruis us, that about the middle of the 
mafs, when the. prieff, taking into his hand, firil the bread 
and then the wine, pronounces over each feparately the 
facred words of confecration, the fubffancc of thefe ele- 
ments is immediately changed by the almighty power of 
God into the body and blood of Chrill ; but tli.»t all the 
outward appearances of the bread and wine, and ali their 

fen* 


(a) Some ovcT-zralous Protcffant* have indeed affirmed, that it was not the cunfecrated bread and wine, but thofc 
elements, together nrith the « thole atlion of taking them into his hands, bleffing them, breaking the-. bread, and difbibu- 
ting the bread and wine to the difoiplcs, that Chrill ccdls hi* body and blood. This novel and Angular opinion reffa 
upon no better foundation than a very childilh criticifm. Our Saviour, after bluffing and breaking the bread, gave it 
to the difciples, faying, in the original, A«Ci7., fuytlv TOVTo ir7i r* ***»• Mow, lay our critics, r»v7», jo tbe neuter 
gender, can never agree with the antecedent 1 «f1»* in the male ul in e, but muff refer to all the circumstances of the action 
taken together, and con&derrd avone complex neuter noun. But this noun, whether complex or ample, certainly dt- 
notes what could be eaten ; and to fuppofc that our blcffcd Lord delired hi* apoJlics to eat adtivtu, is at- repugnant to 
human reafon as any doctrine of the church of Rome The truth is, that the word **»U. which is more property a definite 
article than a demonffrative pronoun (fee Grammar, Chap. 1 1 .), refers dire &ly tdihe tiling, whatever it wav, which our 
Saviour held in his hand and gave to the difciples ; and the clauie, when completed, is >* ivli r r.jy« m«v; this being* 
this fubflance , u my body. There was no § eceflity for charattcriling* that fumUncc by any analogy to fex, in order 
that it might be diffiaguiihed from every’ „-thcr lubftauce ; for the apoitlcs could not but fee it iu the hand of their 
Mailer. 
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•ffuppcr* fcnfible qnilhies remain* This more than 

l — ' change is called transubstanti ation ; and is founded 
•on the philofophy of Ariftotle, which refolvcs all bodies 
into niiftir and form (fee Metaphysics, n° 142—150.); 
fitr it is only the matttr or imperceptible fubftance which 
fupports the forms or fenfiblc qualities of bread and wine, 
that is changed into the fubjlance or matter of the body 
and blood of Chrift, fo that this divine matter, coming into 
the place of the former earthly matter, fupports the fame 
identical forms which it fupported. Hence we arc told, 
4 ‘ that Jefus Chrift, now prefent in (lead of the bread and 
wine, exhibits himftlf to us under thofc very fame outward 
forms or appearances which the bread and wine had before 
the change.’* 

Could this do&rine be true, it would be abundantly tny- 
fterious ; but to add to the myftcry, we are farther in. 
formed, that under each kind is contained Jefus Chrift 
whole and entire, his body and blood, his foul and divinity; 
fo that when a man eats what has the appearance of a wa- 
fer, he really and truly cats the body and blood, the foul 
and diviuity, of Jefus Chrifl ; and when he afterwards 
drinks what has the appearance of wine, he drinks the ve- 
ry fame body and blood, foul and divinity, which not a 
minute perhaps before he had wftiolly and entirely eaten ! 
The ingenious author from whofe work wc have taken 
this account of the Romilh dodlrine concerning the real 
prefence, may perhaps reject our inference that the or- 
thodox members of his church mull believe the foul and 
divinity of Chrift to be eaten and drunk in the Lord's Sup- 
per ; but he cannot deny that, according to his ftatcmenf 
of the Catholic faith, the foul and divinity are both re- 
ceived whole and entire into the ftomach of each commu- 
nicant. He fays indeed, that “ communion con lifts in re- 
ceiving Jefus Chrift whole and entire, his facred body, his 
precious blood, his blclled foul, and his adorable divinity, 
into our fouls ;** but tliat which was formerly bread and 
wine unqutftionably goes into the Jfomaeht of the commu- 
nicants ; and fincc, according to him, it h now the body 
and blood of Chrift, the foul and divinity mull go thither 
with it, for theft four cannot be feparated. This our au- 
thor himfclf grants. * 4 The Scripture (fays he) pofitivcly 
declares, that Cbrifl riftng a&ain from the dead, dirth no more! 
death /ball no mere have dominion over him (Rom. vi. 9.) 
Consequently his body, his blood, and his foul, (hall never 
more be feparated from one another ; and as the union of 
his divine and human natures can never more be broken, fo 
neither can tilde, his two natures, united in his divine pcT- 
fon, be ever feparated. From this it iKCifiarily follows, 
that wherever the body of Chrift is, there alfo his blood, 
his foul, and his divinity, rnuft of neccility be in like man- 
ner. *’ 

Now, whether we fuppofc, with our author, that the 
foul ami divinity of Chrift dircclly carry his body and 
blood with them into the human foul, or, truftirtg in loirx 
degree to the evidence of fenfe, believe that the body and 
blood carry the foul and divinity with them directly into 
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miraculous the ftomach of each communicant— is it credible, is it pof- Snpperl 
fible, that the high and lofty One, who iuhabiteth eternity, * “ ^ 
and whom the oracles of truth allure ns that even the hea- 
ven of heavens cannot contain, Ihould he fulffantially re- 
ceived whole and entire into a finite fpirit like the human 
foul, or into a body fo limited as the human ftomach ? 

Our author fays it is ; declaring that, 44 by the blcflcd pre- 
fence of Jefus Chrift, whole and entire within us, are com- 
municated to our fouls all the heavenly graces which art 
the effects of the holy communion : fucb as the fauCiilica- 
turn of the foul by an increafe of juftifying grace; the ren- 
dering of it more pure, more holy, more beautiful, more 
agreeable, in the eyes of God ; the cleanfing of the foul 
from all thofc venial iins and imperfe&ions of which we xe- 
pent, and preferving us from falling into mortal tins ; the 
uniting of us in a moft intimate manner with Jefus Chrift, 
who comes to us in this holy far. ament on purpofc to 
dwell in our fouls and abide with U6 ; and the giving ns a 
pledge and earneft of a glorious immortality, to the enjoy- 
ment of which it brings us at laft, if wc perfevere to the 
end in the grace of God.** * 

The conlequence of the do&rine of tranfuWftantiat ion 
is the faerifee of the mafs, by which, it is faid, God’s ac- 
ceptance of Clirift’s facrificc on the ends is obtained for 
the aftual benefit of thofc perfons in particular for whom 
the mafs is offered. In the work fo often quoted, we are 
told, that 44 Jefus Chrift our redeemer, who is both our 
high-prieft and our victim, who, in order to perfeft the 
work of our redemption, and reconcile man with his offend- 
ed Creator, offered himfclf once in a bloody manner upon 
the crofs, in order to communicate and apply to the fouls 
of individuals theft graces, which, by his death,. he merited 
for mankind in general, continues to offer himfclf daily 
upon the altar in an unbloody manner, by the nhniftry of 
his pricils, in the maft. The facrificc of the crofs and that 
of the mafs are both one and the fame lacrifice, becaufe in 
both the vi&im is the fame and the high prieft the fame, 
via, Jefus Chritl. The only difference is in the manner of 
offering. On the crofs hr offered himfclf in a bloody man- 
ner and actually died ; whereas on the altar hr is offered 
up to God in an unbloody manner, not aduallj dead, hut 
tinder the appearantt of death fo that the communicants 
not only cat the rtuui Jefus Chrift, but even eat him alive 
(»)!. 

It is known to all our readers that this do&riite of Iran- 
fubftantiat»ou was one caufe of the breach between the 
church of Rome and thofc various foCirtics which call 
thcmfclvei reformed churches. The real and fubftantial 
change of the bread and wine into the body and blood of 
our Lord is rejected by even' reformer as a change con- 
t rad iff m y and impofiihlc, and fraught with the moft im- 
pious confuquenccs ; and volumes have been written to cx- 
pofc the ueakntfs of thoft arguments which have fo often g 
been wi.ily urged in its fupport. It has been ftiown to Implies 
imply nuutbei lof» abfurdittes, filch as, that the fame thing number left 
can be in a mil] ion ot different places, whole and entire, at *® r, * r *®is* 


the 


(b) Tin- whole account of the Romilh doctrine refpecking the facramcnt of the Jx>rd’« Supper is taken from a work 
in two fnn.ll volume-, 'railed 7 he Sincere Lhrifl'uvt intruded in the Faith of Chrifl, from the Written Word. Its author is a 
man of learning, and great pcrfoiud worth ; ami ;t» lie lifts a high thitioii su the church of Rome, we cannot doubt but 
that he has given a fair view of the doctrine of that church respecting this and every other article of which he treats. 
We are furry however that his zeal (houhl have impelled him, in a popular work, to write in the manner that he has 
done of the falvaiion of thofc who are not members of his church, or who cannot embrace all his opinions 5 for if his 
doftrine on this fubjett be implicitly received by thofc 44 over whom lie has the rule, and for whofe foitls be is ap- 
pointed to watch/* they mull nccci&rily look upon the majority of tl sir fellow-citizens as reprobates doomed to 
•eternal perdition* Ltt ibis be our apology for treating fume of thole opinions which he think;) fo aWohitcly 

lit ci liary 
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Sopper- the fame inttant of time ; that it it near 1800 yean old, 
'• . ' and yet may be not more than one minute ; that forms or 

fenfiblc qualities arc real things independent of their fub- 
jef\ and the fcnlicnt beings who perceive them ; that the 
infinite and eternal God, who created andfuftaina the uni- 
verfc, is himfclf wholly and fubftaatially comprehended by 
the human foul ; and that the half, or fourth, or tenth 
part of the body of CUritt, is equal to the whole of that 
body. That theft arc Bcceflary confcqucncc* of tranfub- 
ftar.liation bas been fo completely proved in various works 
(c) to which every reader trfay havcaccefs, that it is need- 
Ufs for us to repeat argument-: fo hackneyed ; but there are 
two objections to tliat doctrine, which, a & we do not re> 
member to have met with them elfewlierc, and as they ap- 
pear to us ahfolutcly couclufive, it may he worth while to 
Hate in this place. 

The advocates for the real prefence in the Lord’s Sup- 
per contend, that every word relating 10 that ordinance 
is to be taken in the ftridteft and moil literal fenfe, and they 
affect to triumph over the Protettants, beenufe their notion? 
of the facrament cannot be fupported w ithout having rc- 
courfc to figure and metaphor. This however is a very 
vain triumph ; for we hefitale not to affirm, that fuppofiutg 
tranfubtlanthtion pofUble, and even capable of proof, there 
is not in the whole New Teftamcnt a tingle word or a (ingle 
phrafe which, if interpreted literacy, gives the (lighted 
countenance to that wonderful doctrine. The reader will 
remember, that tranfubllantiatiou, as we have ilated it from 
a dignitary of the Romifb church, and as it is in fail dated 
by the council of Trent (d), con fills iu a change of tlie 
matter. m perceptible fubfiance* or fubji rat um of the bread and 
wine into the matter* imperceptible fubfiauce* or fubjlratum of 
Chrirt’s body aud blood 1 for all parties agree that the 
fenfible qualities of tin- bread and w ine remain, and, accord- 
ing to the Roman id, arc after conferation either fupported 
7 by the matter of Clirill'* body and blood, or hung upon 
K« contrary notliing. But the phrafe *•»»?• nr 1 < f* • m* if taken in 
ruftf 1 1^ l*i c ’ ra l fenfe, cannot pcfiibly denote the confcqucnce of 

* fuch a change as this ; for every per fin at all atqnaiutcd 
with the Greek language, cfpccially the language of the 
Peripatetic fchool, knows that quh* m ^ lignirics, not the 
matter or fubji r at um of my body diverted of its fcnlible qua- 
lities ; but the body of me in its natural date, confiding of 
matter and qua Hites* or matter and form united. UfdcTs there- 
fore the f of He qualities , as well as the matter of the bread 
and wine, give place to the fenfible qualities as well as the 
matter of our Saviour’s body and blood, and uniefs he ap- 


pear glorified on the altar as he appeared on the mount at his Supper 
transfiguration, the words r« *•<.*« *** mull be interpreted » ~ f - 
figumivcly. Hid the spotlit*. under ft ood their Matter’s 
words in the fenfe in which they are underttood by the 
church of Rome, they would have rendered them into 
Greek, uot r«*J# nk r»c.-«« •* this is ray body” but 

is:, i v*« rtv #***, ** this is the matter of my body.” In 

like manner, when tft John relates |; that Jcfus faid, “ Who- 1| Chap, vi* 
fo catctli my flefh and drinketh my blood, hath eternal vc, f e a 4 * 
life, and I will raife him up at the fart day,” had be un- 
•dtrllood his adorable Mailer to (peak of btft flefh and blood 
in the Eucharill in the fenfe in which they are taught to 
be there by the church of Rome, he would have reprefent* 
cd him as faying, not o’ rfuy** #*'-* m# c*/**, >*«i» ,» 

a 1 -a, but O’ Tfuyur r*# r*os*C, Mt *<**» /is t* 

riu *1 whofo eateth the matter of my flefh, and 

drinketh the matter of my blood, hath eternal life, and I 
will raife him up at the laft day.” 

lint further, fuppoiiag this fmgular convcrfion portiblc 
in itfclf, it caunot be rendered credible, however Hated iu 
any language that ever was or ever will be fpoken by man. 8 
At firll light it may appear paradoxical to affirm, that aAnd iaa* 
pofiiblc fact cannot be fo related as to obtain credit j but ^ 
that cranfubtiantiation, if polfible, is fuch a fact, will be * 
apparent »u the flighted conlidcration. 

The relation that fubfitts between things and words is 
arbitrary ; fo that what is termed b*ly in E: ghTn, iu 
in Greek, and corpus in Latin ; and the fame thing might 
with equal propriety (had the nut hois of thefe languages, 
fo pleated) have been exp re tied in the fir ft by ylw/, in the 
fecoifd by and in the third by anima. (See Language, 
n° 3, fee.) The ronfequences of this are, that there is no 
univcrful language fpeken ; that the natives of one country 
underlUnd not the ipctch of tbofc of another; and that dir* 
ferent men fpeakingthe fame language arc perpetually liable 
to millakc each othei.'^ meaning. Between the ftdf rates of 
bodies and their fnfible qualities there is a relation founded 
iu nature, fo that the fenfible qu; lities which indicate tjie 
fubftancc to which they bcloug, to be gold* for inrtai.ee, :i> 
one country, indicate the fame thing in every otlur coun- 
try, and have done fo from the lieginning of ti'.r.c. The 
fenfible appearances of bodies therefore are an untverlal 
language, the language of the Author of Nature, by which 
he declares to his creature man, that though the 
or primary matter of all bodies, may be the lame kiud of fub- 
ftancc ; yet the *?*".*•< of or.c body, or tlie internal 
combination of its primary past*, dittero from that of ano- 
ther ; 


neceflary to falvation, with lefa ceremony than perhaps we (hould have done, had he lcf< pofitivtly pronounced 
our damnation for not having it in our power to cmbiace them. He is not indeed much lei’s fevere on the molt 
virtuous heathens, though they never faw the New Teftamcnt, or heard the doftrincs of his church preached. But 
perhaps this feverity may be occalioned by the following quell ion of Cicero : *• Cum fmges, Cererem ; vinum, Z,i- 
forum dicimus, genere nos quidem ferments utimur ufitato : fed styct-M tam jtMtKii-fct die putas, qui illud, quo vef- 
catur, duun credat cfle ?” J)e A ’atura Deorum , Lib. 3. Cap. 16. 

(c) Among other works on this fubjt&, we may confidently recommend to the reader a fmall traft publifhed by 
Dr Abemethy Drummond, abeut twenty years ago, in the form of A Dialogue between fhilaictl.es and Beuevtdus. Li 
that treatife, together with a defence of it, which were hnth printed for Balfour and Drummond, Edinburgh, the ub- 
furd confcqucr.ccs which wc have mentioned are, by arguments unant wcrr.hle, proved to flow from the doctrine of 
trar fubrtantiation ; and the artful fophiftry, by which a very acute genius endeavoured to keep thefe confequcnccs out. 
of fight, is detected and expofed on acknowledged principle? of the founded metapbyfict. 

(d) The canon of that council which cilablilheA tranfuLrtantiation is thus tTaoflutcd by the author of Tie Sincere 
Cbriflian JafiruHed : u If any man thall fay, that in the blcflcd facrament of the Eucharill the fubilance of the bread 
and wine remains along with the body and blood of our Lord Jcfus Cliritt, and ih;dlduiy that wonderful and f.oguUr 
converfion of the whole fubttancc of the bread into the body, and of the whole fubilance of the wine into the blood, 
tlie appearances of the bread and wine only remaining, which convcrfion the Catholic Church calk tran/ubf a filiation, let 
imu be anathema.” 
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the; ; that gold, for inftance, lias a different fuljfratum or 
"" f * h’Jjj from iron, lead, or Itlver ; that the internal organiza- 
tion or itrufturc of the body of an ox is different from that 
of a horfe ; and that the internal fubflance or fuhjlratum which 
exhibit* the appearance* of bread and wine is different 
from that which iupports the fen fi hie qualities of flefl* and 
blood (fee Mm tf-HVMCi, Pirt I. Chap. I. and Part II. 
Chap. T. and II.). Suppofing therefore the doftrinc of 
tranfubil intifition to be polfiblc and even true, it would Aill 
be in- poflible, by any ftatement of it in human language, 
or by any argument urged in its fupport, to render that 
doftrine an objedi of rational belief j for if it be faid that 
. the words »• •' rerium ft * u were fpoken by a divine perfon, 

who could neither be deceived himfclf nor intend to de- 
ceive us, it may be replied, that the fcnfiblc appearances of 
l»rvad and wine, which arc confcflcd to remain, are like- 
wifr the language of a divine perfon, even of the Creator 
a >d Governor of heaven and ea\th ; that this language 
siddrrffcd to the fight, the tafte, the touch, atid the fmell, is 
equally intelligible to all nation* ; that finer the creation 
of the world it-, meaning has never been miftaken by the 
frhol.TT or the down, the fage or the favage, except in this 
ling!e inftance: of our Lord’s flefti and blood exhibiting 
the frnfiblc appearances of bread and wine ; and that it is 
therefore infinitely more probable that the members of the 
church of Rome (hould miftake the meaning of the words 
t »i/?» ,r*i r» M"*, which, though fpoken by Chrift, arc 
part ofthe langitage of men, and liable to all its ambiguities, 
tt-.un that all mankind Ihould miftake the language of God 
1 imfclf, which is liable to no ambiguities, and which was 
T.rvcr in any other ir.llance mifunderftood by a fingle in- 
dividual. should tranfubftantiation therefore be really 
true, its truth can never be proved or rendered probable, 
4kut by an immediate operation of the fpirit of God on the 
mfr.d of man ; and he who is eonfeious of no fuch opera- 
tion on his own mind, may reft affured that the Father of 
mercies, who knows whereof he is made, will never bring 
upon him, for his incredulity in this inftance, any of the 
anathemas denounced by the church of Rome upon thofe 
v Ito place implicit confidence in the univerfal language of 
Him who created them, in oppnfition to her figurative and 
contradiftory interpretations of the written word. Of the 
tranfubftantiation of the elements a vifible miracle would 
iifford no proof. Had the water been changed into wine 
at the marriage in Cana of Galilee, for the exprefs pur- 
pofc of bearing teftimony to this Angular converfion, what 
muft have been the confequence on the minds of thofe who 
witneffed that miracle? Nothing, wc think, but feepti- 
cifm Or a diftruft of their own faculties ; for they would 
have had the very fame evidence that no fubftantial change 
was wrought on the cL-mcnt*, as that the water was actual- 
ly turned into wine. 

Though the reformed churches unanimoufly rejeft the 
doctrine of tranfubftantiatiun, and of courfc the facrifice of 
the mafs, it* iufrparable confcquencc, they are far from be- 
ing agreed amoug thetrjelve* refpefting the nature of the 
Lords Supper j and the notions of this ordinance enter- 
tained by iotne of them appear to us as untenable as any 
part of t lir doctrine of the church of Rome. The Luthe- 
rans bciii sc, that the body and blood of Chrift arc really 
and fubftantially prefrnt with the bread and wine; that 
the lw>dy i* teally and truly eaten, and the blood really and 
truly drunk, by the communicants; and that whatever mo- 
5 l-*th*r. tion or aft ion the bread has, the body has the fame$. Ac- 
‘cording to them, therefore, the fame fenfible appearances 
Ittrjim Lk. arc exhibited by two fubftanees united in fome inexplicable 
7 ’br«l <Jt manner, which is neither « perfonal union, nor incorpora- 
lion, nor ihc iaclofurc of the body within the bread; uor 
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doe* it lift longer than while the facrament it celebrating. 

This union is generally called coksuistamtiatiox ; but ’ m i 
they reieft the term, contenting themielves with averting 
the real prefence, w ithout prefuming to define the mode by 
which the body aud blood of Chnlt are united to the fa- 
crumental elements. 

It would be fuperftuous to wafte time in replying to this 
doctrine. Ever)' rradcr fees that it implies the poflibility 
of the fame thing's being whole and entire in a million of 
places at one and the fame inftant of time, which has been 
fo often urged as an unanlwerable objection to the Romiih 
doctrine ; and it is fraught with this additional abfurdity 
peculiar to itfclf, that two bodily fubftanees may at once 
occupy the fame place, which is dire&ly contrary to our 
notions of fulidity. It may be obferved too, that whate- 
ver be the real fenfe of our Saviour's words, he fays ex- 
prefsly, 44 This is my body" — this thing which I give you, 
and which you fee and feel ; whereas, had he meant what 
Luther and his followers teach, he would furcly have faid, 

44 With this bread receive my body, with this cup receive 
my blood." ro 

The notions of fome of the early Calvicifts refpefting ^ ,hc 
the Lord’s Supper are very tnvfterious, and expreffed in 
language of which we are not lure that we underftaud the 
meaning. In the year I $(n an attempt w'as made in France 
to bring the Catholics and Protcftants to an uniformity of 
doftriue on this great topic of controvcrfy ; and deputies 
were appointed by both parties to meet at Puffy t and de- 
bate the queftion in a friendly manner. The principal ma- 
nagers on the fide of the Catholics were the cardinals of 
Lorraine and Tournoni thofe on the fide of the Proteftanta 
were Bcza and Peter Martyr. After fcveral meetings, 
difputes, and violent reparations, the Protcftant deputies 
declared their faith in the following words; 44 Wc confcfs, 
that Jcfus Chrift, in the Supper, docs truly give and exhi- 
bit to us the fubftance of his body and blood by the efficacy 
of his Holy Spirit ; and that wc do receive and eat fpiri- 
tually, aud by faith, that very body which <waj offered and 
immolated for »/, fo as to be bone of his bone aud flefti of 
his flefh, to the end that we may be enlivened thereby, and 
receive what is conducive to our falvation. And bccaufe 
faith, fupported by the word of God, makes thofe things 
prefent, which it apprehends, and by that faith wc do in 
deed and reality receive the true natural body and blood of 
Chrift, by the power of the Holy Spirit ; by this means, 
we confcfs and acknowledge the prefence of his body and 
blood in the Supper." One of the Catholic delegates cx- 
preffing his dillike of this lad claufe, the Protcftant mini- 
fters gave the following explanation of their fentiments 
“ No diftance of place ran hinder us from communicating 
of the body and blood of Chrift, for the Lord’* Supper id 
a heavenly thing; and though on earth we receive with 
our mouths bread and wine, which are the true ligns of hid 
body and blood, yet by faith, arid the efficacy of the Holy 
Ghoft, our mindH, which are fed with this food, are rapt 
tr/> into heaven , and enjoy the prefence of the body and 
blood; and that by this mean* it may be faid that the body 
is truly joined to the bread, and the blood to the wine 5 
but after the manner of a faci ament, and not at all accord- 
ing to place or natural pofition 

If the reader can difeover the precife meaning of see »iV* 
thefc paflages, his fagacity exceeds ours. That the Pro- 
tertant deputies believed, or profeffed to believe, that the VmtMf 
natural body and blood of Chrift are by the faithful recci-^^** 4 
ved in the Lord’s Supper, i* indeed evident; hut their no- 
tions refpefting the manner of this reception are very un- n 
intelligible, if not contradiftory. In the former auotation, Unitudft* 
they confcfs that Chrift’s body aud blood arc really prefent 
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floff**' fil thf farraroent ; thnt they arc mad* prefer* by faith (ire 
"v-— fuppofe the faith of the communicant*) ; and that the wry 
fody which wai offered and immolated for us is eaten fpiri* 
tvaih and by faith* In the latter quotation* they feem to 
fay that ChriiPs body and blood are in heaven* at a great 
diihiticc from the true figns of them ; that on earth the com- 
municants receive only thefcfigns, which are bread and wine; 
but that* by faith and the efficacy of the Holy Spirit* their 
tninda, daring a&ttaj communion, are rapt up into heaven* 
when* they enjoy the prefence of the body and blood; and 
that by this means the body and hlood arc truly joined to 
the bread mid wine through the medium of the mind of 
the communicant, which ia at once prefen t both to the figii 
and to t lie thing fignified. To this myileriou* doctrine it 
is needle Is to urge objections. Every man who is accuf- 
tomed to think, and to ufe words with lome determisiate 
meaning, w ill at once perceive that the authors of this de- 
claration muff have had very confuted notions of the lub- 
jrd, and have pica fed thcmfclvcs with found in (lead of fcnlc* 
fiitisficd that they could not be wrong if they did not fym- 
boli/c with the Lutherans or the Council of Trent. 

Of die The churches of England and Scotland* in their efta- 
churthcaof bliihed doctrines refpeiring the Lord’s Supper, appear to be 
Biiuuj. Calviniliu a! ; but the compilers of the Thirty-nine Articles 
and of the ConfefGon of Faith mull have been much more 
rational divines than Bcra and Peter Martyr. They agree 
jo condemning the doctrine of tranfuhftantiation as contra- 
ry to common lcufe, and not founded in the word of God} 
they teach, that to fuch at rightly* worthily* and with faith, 
receive the farrament* the bread which we break ia a par- 
taking of the body of Chrifl* and the cup of blcffing a 
partaking of the blood of Chritl ; and they add, that the 
body and blood of Chrilt are eaten and drunk, not corpo- 
rally or carnally, but only after a heavenly and Ipintual 
manner* by wltich the communicants arc made partakers 
• Arthtn 0 f a n the benefits of his death *. in one important cir- 
cumftance thefe two churches feern to differ. The Confef- 
^ on of Faith, as we undei Hand it affirms, that in the 
and mV'bord’i Supper there is no fiicrificc made at all. The tbir- 
Jir-mof /«rt£,ty-firft article of the church of England likewife condemns 
facrifice of the mafs as a bhfphemouj fable and 
S ^ dangerous deceit ; but in the order for the admmifi ration of the 

Jjord's Supper or Holy Corntnunisn, the celcbrator 44 beicrch- 
cs God mod mercifully to accept the alms and rddationt of 
the congregation,” and again 44 to accept their facrifice of 
praife and thankfgiviiig;” from which petition* many have 
inferred that, in the Lord’s Supper, that church offers a 
commemorative and ruchariilica! facrifice. This inference 
feems not to be wholly without foundation. In the order 
for the adminiftration of the Lord's Supper, according to 
tlic form of the Book of Common Prayer fet forth by aCt 
of parliament in 1 he fecond and third years of king Edward 
the Sixth, the elements were folcmnly offered to God as a 
facrifice of praffe and thank fgiving; and though the prayer 
containing that oblation wat», at the review of the liturgy 
fume years afterwards* removed from the prayer of conle- 
cration, to which it was originally jt»incd, and placed where 
it now Hands in the poft communion fervicc j yet the very 
act of parliament which authorized that alteration, calls 
king Edward’s 14 a very godly order, agreeable to the 
word of God and the primitive church, and very comfort- 
able to all good people defiring to live in Chriftian conver- 
sation.” 
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The Englifh church, however, lias not pofitively deter- ? »rptr# 
mined any tiring refped ing this great queftion ; and whiltt r 

Hie condemns the dodrinc of the real pretence, with all its ^nmc Enjt- 
dangcroua confequences, ffie allows her members to entcr-Ufti div cei 
tain very different notions of this holy ordinance, and to hold the 
publish thefe notions to the world. Accordingly, man, of 
her rhoft eminent divines (k) have maintained that, in the[^jj,. 
celebration of the Lord’s Supper, the elements of- bread nfti cal f*- 
and wine are offered to God as a facriticc commemorative crificc. 
of Chrift’s one facrifice for the fins of the whole world ; 
that thefe elements, though they undergo no fubiiantial 
change, yet receive fuch a divine virtue by the defeent of 
the Holy Ghoft, as to convey to the worthy communicant 
all the benefits of (J hr i ft’s pailion ; that they arc therefore 
called his body and blood, bccaufe being, after their obla- 
tion, eaten and drunk in rrsnemhrancc of Him, they fupply 
the place of his body and hlood in the feaft upon hisfacri- 
ficc ; and that it is cuftomary with our Saviour to give to 
any thing the name of another of which it completely fup- 
plics the place, as when he calls himfclf the door * of the • St JmIo 
Ihcep, becauie there is no entrance into the church or king- 1, 7* 
dotn of God hut by faith iu him. They obferve, that the 
Eticharift’s bciug commemorative, no more binders it from 
being a proper facrifice, than the typical and figurative fa- 
crificcs of the old law hindered them from being proper ta- 
crificcs: for as to be a type doth not deftroy the nature and 
notion of .* legal facrifice, fo to !< repre tentative and com- 
memorative doth not deftroy the nature of an evangelical fa- 
crifice. To prove that, in the celebration of the Lard’s 
Supper, there is a real facrifice offered to Gtxl as well as a 
facrament received by the communicants, they appeal to 
St Paul, who fay* exprcfsly f, that 44 ChriftiaiH have an f Hd* liii. 
ui/uff whereof tiwry have no right to cal who ferve the ta- 10 * 
bcrnaclc,” and who by corct rafting the cup of the Lord 
with the cup of devils, and the table of the Lord with tire 
table of devils C, teaches plainly, tluit thufe cups and thofef * 
tables had the lame ipccitic nature. That the table of d&- 1 ^ 

vdt fpoken of by the apoltle was the Pagan altars, and the 
tup oj dexth the wine poured out in libations to the Pagan 
divinities, w ill admit of nodifputc $ and therefore, fay the 
advocates for the cucharifticul facrifice, the tabic of the 
l«ord mull be the Chriftian altar, and the cup of the Lord 
the wine offered to God as the representative of the blood 
of Chrilt ; othenvife there would not be that abfwrSty 
which the apofUefuppofes, in the fame perfen drinking the 
cup of the Lord and the cup of devils, and partaking of 
the Lord's table and the table of devils. They obferve 
farther, that in all the ancient liturgies extant there is a 
folcmn form of oblation of the furamdital element*, and 
that all the Chriftian writers from the fecund century down- 
wards treat of the Lord’s Supper a* a facrifice a* well as 
facrificial feaft, having indeed no value in itfcli, but accep- 
table to God as representing Cbrift’s one facrifice for the 
fin* of the world. Our limits will not permit us to give 
even an tbllnff of their arguments} but the reader who 
fit .ill attentively perufc John fan’/ unbloody Sacrifice and 
Altar unveiled and f upper ted, wtil difeover Unit their notions 
are better founded than probably he fuppofes and that 
they are totally irreconcilrable with the d<*clrinc of tran- 
fubftantiation and the Popirti facrifice of the meft* 

Other Englifh divines of great learning, with the celc- other*, a 
brated Hoadlcy biffiop of WinchctLr at the head of tliem,merc me* 
contend ftrenuoufly that the Lord's Supper, fo far from raor *ali 
L being 


(e) The archhifliops Laud and Wake j tlic biihop* Poynet, Andrews, Bull, and Patrick ; the Dodfors flicker 
Gsabc, aud Brett ; Meffrs Bingham* John ion, Medc* Whtatly, Scamkirct, Bow j c r, See. 
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Vein'/ a facrifirc of any kind, i« nothing more than bread facrijice, and wu fuppofed to convey to the partaker* of 

and wine rcvcsrntly eaten and drunk, in i me mb ranee it the benefit* of the facrifice. Now Jel'ua (fay they ), 4 y— • 

* - , t • » i i a .1 * f * it _ L:_rir .. r._ *c_ . . .. .i <* r ' ' 


that Chrift** body w «i& broken and his blood (bed in proof 
of his Father’s and bis own love to mankind ; that nothing 
it rftcntial to the fan ament hut this remembrance, and a 
ferious defire to honoui and obey our Saviour as our head) 
that the faciament might be celebrated without uttering 
one pray «.r or th3okfgiving, merely by a (bcicly of Chri- 
Ilian*, whether fmtill or great, jointly eating bread and 
drinking wine with a ferious remembrance of Chrift ’* 
dca'.ti ; that St Paul enjoins a man to examine himftlf be- 
fore he cat of that bread and drink, of that cup,4iot to 
difeover what have been the fins of his pall life in Older 
to repent of them, but only that he may be Cure of hi* 
remembering Chrift’* body broken and his blood (bed ; 


about to ofTcr himftlf a iactifice on the crofs f r our ro 
dcmptiori, did, in conformity to general practice, inftitute 
the lati /upper, under the idea of a feajl after the facrijice $ 
and the circumftances attending it-s inllitution were Inch, 
they think, that the apoftlcs could not polhbly miftake 
his meaning. It was juft before his pafliorv, and while he 
was eating the paichal flipper, which wa&sjrwifli ftrifi 
upon the facrijice , that our bltficd Loid inftituted this rite ; 
and as it was his general cuftom to allude, in his actions and 
cxprcliioni, to what patted before his eyes or prefented it- 
felf to his obfcrvatioii, who can doubt, when, in the very 
form of celebration, we fee all the marks of a facriji- 
t ial /upper, but that the divine inftilutor iu tended it ihould 


taat, however, it is his duty in that as in every other in- \rar the lame relation to his fmcrifice on tit croft which the 
fiance of religious worth ip to rcfolvc to obey from the pafehai /upper then celebrating bore to the oblation of the 
heart every' precept of the gofpcl, whether moral or pofi- pafchal lamb ? If this was out his purpole, and if nothing 
tive; and that to partake worthily of the Lord’s Supper more was intended than a general memorial of a dead bc- 
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is acceptable to God, bccaule it is paying obedience to 
one of thefe precepts ; but that no particular benefits or 
privileges are annexed to it more than to any other iu- 
flanee of duty. Bilhop Hoadley acknowledges, that when 
St Paul fays *, “ The cup of blcfling which we blefs, is it 
not the communion of the blood of Chrift ? The bread 
which we break, is it not the communion of the body of 
Chrift ?" he ha* been fuppofed by many learned men to 
affirm, that all the benefits of ChritVs paffiou arc in tj»e 
Lord’s Supper conveyed to the worthy communicant « 
but this (fays he) is an idea which the apotlle could not 
have in his thoughts as at all proper for his argument. 
The Greek word «•»»*>■<* and the Englith communion iigni- 
fy only a partaking of fomt thing in common with others 
©f the fame focicty ; and the apufUc’s mean mg (he fays) 
can be nothing more, than that iu the Lord’s Supper we 
do not eat bread and drink wine as at an ordinary meal, 
Vut as memorials of the body and Hood of Chrift, in ho- 
nour to fww as the bead of that body of which we are all 
i mn.btrt. That the word ■««**»** is not meant to denote 
any inward or fpiritual part of the Lord’s Supper, he 
think* evident, becaufe the fame word is ufed with regard 
to the cup and the table of idols, where no fpiritual part 
could be thought of, and iu an argument which fuppotc* 
an idol to be nothing §. 

To this view of the nature and end of the Lord’s Sup-, 
P CT » ** mull appear no fmall objc&iou, that 44 he who tat- 
d>< l *rS , ct ^ au< ^ dnuketh unworthily is faid to lie guilty of the 
body and blood of the Lord, and to rot and drink a jitdyr- 
ment to bsmfef, not defer miny the Lord's body.** No doubt 
it would be finful to cat and drink a mere memorial of 
Chrift’* death without ferious difpofitions ) but we cannot 
conceive how a little wandering of the thoughts, which i* 
all the unworthinefs which the author think* there eau be 
on fuch an occafion, ftiuu'd lie a fin of fo deep a dye as to 
he properly compared with the guilt of thofe who mur- 
dered the Lord of life. Other divine* therefore, feeling 
the force of this and iimilar objections, liter a middle 
courfe between the mere nicmoriahft and the advocate for a 
An do’ her*, real facrifice in the holy Eucharift, and infill that this rite, 
a let ft upon though no facrifice itfclf, is yet a fcaft upon the one facri- 
fie* offered by Chrift and lUio upon the crofs. The inoll 
fice.* Cn c,Qinet,t P* tron8 tlii* opinion have been Dr Cud worth, 
i biftiop Warburton, and the prefent bilhop of Gbcfter j and 
they fupport it by fuch argument* as the following : 
44 In thofe ages cf tbe world when victims made to 
great a part of the religion both of Jews and Gentiles, the 
lacrificc was alway* followed by a religious Leading ou the 
thing offered ; which was called the jcajl upon, or after the 
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uefuitur, why was this inftant of time preferred for the 
inllitution to all others throughout the courfc of his mini* 
ftry, any one of which would have been equally commodi- 
ous ? Indeed any other time would have been more com- 
modious for the inllitution of a mere memorial ; for tbe 
paichal lamb and unleavened bread were certainly a facri- 
fice; and the words ufed by our Saviour, when he gave 
the bread and wine to the apollles, were fuch as mult ue- 
ceifarily have Ld them to confidcr that bread and wine as 
bearing the lame relation to his facrihcc that the pafchal 
fupper bore to the pafihal factitive. At that Jewifti feaft, it 
w.u» the cuftom of every father of a family to break the un- 
leavened bread, and to give to every gm.il & portion, faying, 
44 This is the bread ol aftliciion, which our fathers did eat 
in the land of Egypt a cuftom which, we may be fure, 
that Chrift, as father of his family, would religion tty ob- 
ferve. The apo files knew well that they wire not eat- 
ing tbe identical bread which their father* did cat in 
Egypt, but the feait upon the facrifice then offered in 
cumincntoralion of their redemption from Egyptian bon- 
dage ; and therefore when they faw their Mallei after fup- 
per break the bread again and give it to each of them, 
with theft* remarkable words, 44 This is my body which is 
given lor you, do this in remembrance of me," they mult 
have concluded, that his meaning was to Jtifiitute a rite 
which Ihould to the end of the world bear the fine rela* 
tion to hi* facrifice that the pafclial fupper bore to the 
facrificc of the pafluver. 

This inference, from the circuirftances attending the in* 
dilution, bilhop Warburton think* confirmed by St Paul’s 
mode of arguing with the Corinthians, on their impiety 
aud abfurdity in partaking both of the Lord’s table and 
the tabic of devil* ; for 44 what (fays he) had the eater* cf 
the facrifice* to do with the partakers of the bread and 
wine in the Lord’s Supper, if the Lord's Supper was net 
a fcaft of the fame kind with their fcaft* ? If the threfl 
fcatts, Jewifh, Pagan, and Chriilian, had not one common 
nature, how could the apottlc have inferred that this in-, 
terconununky was irconlifteul ? Yc caxmot (fays he) 
drink the cup of the Lord and the cup of deviU ; ye CAUNoit 
be partakers of the Lord' t table and the table of devils* Pot 
though there might be impiety in the promifeuous ufc of 
Pagan aud Chriftian rite* of any kiud, yet tlw inconfjhncy 
a riles from their having a common nature, and confequent* 
ly, a* they had oppofite originals, from tlieir dcftroyiirg 
one another’* cffcd:* in the very celebration. Sacrifice*, , 
and fcafh upon facrificc*, were univerfaRy confidered as fe- 
derrd rite* ; and therefoie the Lord’s table and the table of 
devil* being both federal rites, the fame man could no moi * 
8 be 
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be partaker of both, than he could at once engage to ferve 
both God and the devil. This is the apcftlc's argument 
to the wife men, to whom he appeals } and we fee that it 
turns altogether upon this poftubt 11m, that theChriftian and 
Pagan feails hud the fatnc fpccific nature, or were both 
frails upon facrificc*. If this be admitted, it is eafy to fee 
why St Paul deemed thofe who ate and drank, unworthily 
guilty of the body and blood of the Lord ; for if the 
Lord’s Supper be a fend upon his facrificc, it mtift have 
been confidrred as the means of conveying to the commu- 
nicants all the benefits of bis death and pafiion ; and the 
profanation of fuch a rite, by rendering his death ineffec- 
tual, might be fitly compared and jultly equalled to the 
enormous guilt of thofe by whom his blood was fhed.” 

In reply to biihop Hoadley’s remarks upon the word 
his brother bifhop ohferves, that “ had the opoille 
meant what the learned writer makes him to mean, he 
would doubtlrfs have faid « <»»"« oc »* *«/*«, * you% 
communion in the bocy —your eating it jointly.' St Paul 
(continues he) knew how to Slpirfi himfelf properly, as 
appears from a pafTage in his rpiftlc to the Philippians, 
whcie,proftifedly fpeakingof the joint participation of ablef- 
fing, he life* thefe words, upm* r* «your 

communion in the gofpel.' To the other remark, that 
no fpirituil part could be thought of in the table of idols, 
becaufe an idol is faid by the apotllc to be nothings bifltop 
Wai burton replica, u that by St Paul the Gentiles arc laid 
to have facrificed to devils, and thofe who ate of fuch fa- 
crificc* to have had communion with devils : now the </r- 
W (continues his Lordlhip) was in St Paul's opinion 
fomelhing.** But the inference which the apolllc draws 
from the acknowledged truth, that the rup of blcffing 
which we blcfs is the communion of the blood of Chritt, 
and the bread which we break the communion of the bo- 
dy of Cbrift, puts his meaning, our author thinks, be- 
yond all doubt. He faysf, that the partaking of one 
bread makes the rccrivers of many to become one body. 

A juft inference, if this rite be of the nature of • ftafi upon 
the furijice { for then the communion of the body and blood of 
Chrijl unites the receivers into one body by an equal dis- 
tribution of one common bent lit. But if it be only a ge- 
neral commemoration of a deceafed benefactor, it leaves 
the receivers as it found them, not one body, but many ft - 
pat ate frpfeffors of one common faith. 

Thus have we given fuch a view as our limits would 
permit u& to give, of the principal opinions that have been 
held refpe&ing the nature and end of the Lord’s Supper, 
underfill. It is an ordinance which Items not to be generally under- 
ftood ; though, being intended to (how forth the Lord's 
death till he come, it is furely of fufticieni importance to 
engage the attention of every ferioun Chriftian. The moft 
confide table Protcftant divines who have exprefsly written 
upon it arc, Johofon in his Unbloody Sac rife t ; Cud worth 
in liis Difconrfe concerning the true Nature of the Lord*/ 
Supper t Hoadlcy in his Plain Account ; and WaTburton in 
his Rational Account, The uotions of Cudworth and War- 
burton are the fame, and perhaps they differ not fo much 
from thofe of Juhnfon as many readers feem to imagine. 
At any rate, the arguments by which Warburton fupports 
bis do&rinc mntl have fome force, lince it is faid that 
Hoadlcy himfelf acknowledged they would l»c unanfwcr- 
ablc, if it could bfc proved that the death of Chriit was a 
real facrilicc. 

SUPPLEMFNT, in literature, an appendage to fupply 
what is wanting in a hook. Books of various k:r«tfrcqut:c 
fuch an appendage ; hut none fo much as a dictionary of 
arts and fcieoces, which, from the progreffive couric of phy- 
fical Idcnce, cannot be completed without it. 
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SUPPORTED, in heraldry, a term applied to the tip- ?n PT *«• 
permoft quarters of a (hield when divided into feveral quar- D1 * ul 
ter*, thefe I'ecming as it were fupported or fuftuined by thofe g upr 
below. Tlic chief is faid to be fupported when* is of two 
colours, and the upper coin nr takes np two-thirds of it. In v ' ' * 
this cate it is fupported by the colour underneath. 

SUPPORTERS, in heraldry, figure* in an achieve- 
ment placed by the fide of the thield, and feeming to fup- 
port or hold up the fame. Supporters arc chiefly figures 
of beaft* : figures of human creatures for the like purpofe 
are called truants. 

SUPPOSITION, in mufic, is when one of the part* 
dwells on a note, while another part makes two or more 
lefler notes equivalent to it, by dbnjoint degrees. 

Sunpofition is defined by a late author the tiling of two 
fucccffivc notes, of the fame value at> to time ; the oue where- 
of, being a difeord, fuppofes the other a concord. 

The harmony, Mr Malcolm ohferves, is always to be full 
on the accented parts of the bar or meafure ; but, on the 
unaccented, difeords may tranfiently pah, without any of- 
fence to tlic ear. This tranfient nfc of difeords, followed by 
concords, make what wr, after the Fmich,caU fuppofitotw. 

Concords by fuppofition arc thofe where the continued 
bafs adds or fuppofes a new found below the fundamental 
bafs ; whence fuch concoids always exceed the extent of the 
etlavc. Of thefe concords there are three forts, all which 
art concords of the feventh : the firft, when the added found 
is a third below the fundamental found ; fuch is the con- 
cord of the ninth : and if the concord of the ninth is 
formed by the mediant, added below the lenfible concord 
in the minor mode, them the concord is called the fupe r jluoux 
fifth. The fecund kind is, when the fuppofed found is a 
fifth below the fundamental found, ai in the concord or the 
fourth or eleventh ; and if the concord is fcnfiblc, and the 
tonic be fuppofed, this concord is called the Juperfuout ft* 
ventk. The third kind is that where the fuppofed found is 
below a concord of the diniinifitcd feventh : if it is a fifth 
below, i, e. if the fuppofed found be the mediant, the con- 
cord is called the .concord of the fourth and fuf»rjlu fifth .• 
if it is a feventh below, ». e, if the fuppofed found be the 
tonic, the concord is called the lejfer Jixth and JuperJluvui ft - 
venth, 

SUPPOSITORY, a kind of medicated cone or ball, 
which in introduced into the anus lor opening the belly. 

It is ufuiUy compofcd of common honey, mixed up with 
cither fuap or oil, and lormed into pieces of the length and 
thicknefs of the little finger, only pyramidal. To the con- 
pnhtion is fume times alio added powder ot fcammony, cu- 
phorbiutn, colocy uthis, (alt, aloes, &c. according to the cafe 
ot the patient. 

The fuppoiitory was invented for the convenience of fuch 
a s have an averfion to the taking of dyftcrs ; or to be ufed 
when the dileafe does not allow thereof. 

SUPPRESSION, in medicine, is generally ufed to figoi- 
fy a retention ot urine or of the menfes. 

SUPPURATION, the (econd way wherein an inflam- 
mation terminates ; being a conveifion of the infpiflated 
blood and the firft adjacent parts, as the veflcls and tat into 
put or matter ; which diforder, when it has not yet found 
an opening, is generally called an abfctft, 

SU PRACOST ALES, in anatomy. Sec Tulle of tie 
Muflet in Anatomy. 

SUPRALAPSARIANS, in theology, perfona who 
hold that God, without any regard to the good or evil 
works of men, has rcfulvcd, by an eternal decree, fupra tap, 
fum % antecedently to any knowledge of the fall of Adam* 
and independently of it to lave feme and to damn others 4 
OX) in other words, that God intended to glorify his juftice 
Li in 
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til the condemnation of fome, as well as h*« mercy tn the fal- 
vation of others ; and for that purpofe decreed that Adim 
fhould neccffarily lall, and by that fall brine himfclt and all 
his offspring into a (late of cvcilalling condemnation. 

Thefe are alfo called tmtrltffarus, and arc oppefed to fub- 
lapfarits and infialaplarut. 

According to the fupralapfarians, the objeft of predefti- 
ration is, homo crealilit et lalifti ; and, according 10 the 
fubtapfarians and I’nfralapfariaRs, l^omo crenttu et lapfut, 

8UF R A SriNATUS, in anatomy. Sec Tail* of the 
JWtfrlrt in Anatomy. 

SUPREMACY, the fuperiority or foveretgniy of the 
Rinj* «Scc So vs arte a ty. 

SUR, or Shwr (anc. rfeog.), a defert of Arabia PetTira, 
extending between Paleftinc and the Arabian Gulph ; into 
which the Ifraditcs, alter marching through the Red Sea, 
firft came (Exod. xv 22.) Again (Numb, xxxiii. 8.), it is 
faid, that fitmi the fea they went three days journey into the 
Wildemefs of Etham ; whence fome conclude that Etham 
and Shnr are the fame wildemefs ; or only differ as a part 
from the whole, Shur being the general name, and Etham 
that part of it lying nearest to the place of encampment of 
the fame name. We know fo little of the geography of thefc 
places that there is more room for deputation than for deci- 
sion. As to the route which the Ifraclites followed in their 
pafla;e through the Red Sea, Mr Bryant, we think, has 
given the molt fatiafaftory account in his late work on the 
Plague* of Egypt. — Shur is now called Co-ondtl. 

SURAT, a city of Indoltan, belonging to Britain, on 
the weftern coaff of the peniniula, a little to the northward 
of Bombay, and about 16 miles up the river Tappce. It is 
but of modern date, and is a molt remarkable in (lance of 
tlic power of trade to bring wealth and population to any 
fpot where it can be brought to fettle. Towards the mid- 
dle of the laft century this place was only the refoit of a 
few merchants, who, under the fhelter of an old inftgutflcint 
caftle, laid the firfl foundations of a city now almoit as large 
and fully as populous as London within the walls, and con- 
taining many fine buildings of Indian architecture, which 
is partly Gentoo and partly Morifque. Thole of the great- 
eft note arc fo contrived, that the gateway is dtfrnlible 
agninft any fudden irruption of a few armed men. The pri- 
vate apartments lie backwards for the convenicncy of the 
women, of whom the Moors arc remarkably jealous- They 
are fond of having one room, in tlie midft of which a foun- 
tain keeps playing, and which, by its noife, lulls them to 
Deep, and refrdhes the room by its coolnefs ; but thus a 
damp is produced, which would be very dangerous to Euro- 
peans. They have alfo generally a faloon with fountains 
playing in it, which, with the variegated flower-beds, in 
which they are very curious, makes a beautiful profpeA. 
During the intenfe heats of (nmmer they have country re- 
tirements a little way out of town, where they refide, or go 
in parties to amufe themfelvee. The ftrect* arc irregularly 
laid out ; but have one property which renders it agreeable 
to walk in them, viz. that a competent width being left at 
bottom, the upper florica of the houfes projeA over one an- 
other in fuch a manner, that people may with eafe converge 
from them ; by which means the llrcct is agreeably (haded, 
at the fame time that a proper ventilation is not impeded, 
but rather promoted. The (hops, notwithftanding the vail 
trade earned on in this great and populous city, have a 
very mean appearance, owing to the dealers keeping their 
goods in warrhoufes, and felling by famples. 

No place is better fupplied with provilions than the city 
of Surat while its commnnication with the country remains 
open. Bchdcs the unbounded importation, by which every 


article is brmtpht Here in great abundance, the natural pro. 

dnetioni of the foil are excellent, though lefs cheap than in 
other part9 of I ndia, as at Bengal cfpccially ; yet in that 
place, though the cattle and poultry arc bought originally 
at a very low rate, they turn out very dear by the time they 
are fed for the table. Here, however, all kinds «rf ratable* 
may be had at a rea Tollable price, ready for immediate ufe, 
and as good as can Ik found anywhere. The wheat of So. 
rat is famous all over India for its Angular fubftance, white* 
nrfti, and tallr ; and irs lallad* and roots arc hkewile of an 
excellent quality. There are al(o many kinds ol wild-fowi. 
and other game to be had at an eafy rate ; but for wine* 
and fpirituous liquors they depend molHy cm importation. 

bum was furrounded with a wall in a (hnrt time after it 
had-affumed the form of a town. The fortification, how- 
ever, was meant only to prevent the incurfiont of the Mnh- 
rattas, who had twice pillaged it ; fo that live place was by 
.no means capable of (landing nay regular liege. Even tht 
caftlc appears but a poor defence, being mounted with cao- 
non here and there, without any order, or without any 
thing like an attempt towards military architecture. 

In this city, before the l aft India company became ra- 
velled ivith the poffcfliofi of Bombay, was the picfidency of 
their affairs on the weftern coaft. For this purpofe they 
had a faHory eflabliftied there with great ptivilcges by the 
Mogul government ; and even a ter the prcGdency was efta- 
blilhed at Bombay, they continued a f?.£tory here at one of 
the bell houfes in the city ; which yet not being ipacioua 
enough to contain their effects, they hired another at fome 
dtilance from it, and nearer the watcr-fide, which was called 
the new factory. In the mean time, the city fiourifhed, and 
became the centre of all the Indian trade, being much more 
frequented for the fake of foreign merchandize than for ci- 
ther the natural productions or manufactures of the country, 
though they alfo made a confiderable part of its commerce. 
Irt Ihort, there was fcarce any anicle of merchandize but 
what was to be found at all times in Surat, almoft as readily 
as in London itfelf. While the Mogul government was in 
its vigour, there was fuch a (how of jullice kept up, as in- 
duced merchants o* all religions and denominations to take 
up their rcfidcnce in the city. The Gentoos cfpccially rc- 
forted thither, in order to avoid the oppreflions of their own 
government. Great care indeed was taken that no very fla- 
grant ath of oppreffion fliould be committed ; Co that, in 
what fometimes happened, appearances were at lead kept 
up ; and the opprdftons of government were chiefly owing 
to the aiiimofities and nvalfhip of the merchants t he mf elves. 
As an inilancc of the great extent to which commerce was 
pulhed in Surat, wc (hall here quote from Mr Grofc, what 
is faid by Captain Hamilton of a merchant named Abtlulgo- 
Joter , viz. “ That he drove a trade equal to the Eafl India 
company : for he had known him fit out in a year above 
20 fail of fhips, between 300 and 800 tons, none of which 
had left of his own flock than L. 20,000, and fome of them 
L. 25,000. After that foreign flock was feat away, it 
behoved him to have m much more of an inland flock for 
the following year’s market.” On the deccafe of this mer- 
chant, the government feized on a million of hi* money ; and 
hia grandfon was not only deprived of all that he poffcffed, 
but barbaroufly murdered through the envy and treachery of 
his brother-merchants, and the rapacity of the governor. 

The city of Surat was taken and ruined by the Portts- 
guefe in 1520; and it was not till after this misfortune 
that it became fuch a celebrated emporium. All the In- 
dian merchants who had been accuflomed to trade thither 
contributed to rc-cftablifti it ; but it was not till near a cen- 
tury after that it became the general ftaplc of Indian and 
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European merchandine 1 when the Dutch appearing in the 

lurch a-rye. j IM |f l , n ocean, had deprived the Portu^uefe of all their con- 

" l_ T quells on that coaft, and altnoft entirely ruined their trade. 

The Englilh eftabliffied a factory here in 1600, the Dutch in 
1616, and the French in 1665. In proceis of time, the 
Indian feaa bmf greatly infelicd by pirates, a naval officer 
was appointed by the Mogul to keep them in awe. This 
officer wu named S'uieUe (a) Alvffca/, who had been chief of 
an Ethiopian colony fettled at Rajaporc. Here he had col- 
lected fome vcffcls of confjdcrable force, and carried 00 fy mt 
trade, till he was difpofiefTcd by the Mahrattas ; upqn which 
he repaired to Bombay, and afterwards to Surat, where be 
was appointed admiral on that Ration to the Mould, with a 
yearly revenue of about L. 36,000 Sterling. Though he 
had no power, imlcncndent of the marine, he fc-.rtd on 
the caftlc, encroached on the town, and appropriated to 
himfclf a third pan of its revenues, under pretence of ar- 
rears due in his appointed revenue. Another third was paid 
to the Mahraltas, to prevent their depredations upon trade 
in the open country ; but they, not latisfied with this tt-i- 
puLttion, watched an opportunity to plunder the town, 
which was kept in fubje&ion by Siddcc MuCuot till bis 
death, which happened rn 1 756. 

Siddcc Mu flout was fuccrcdcd hy his fon, who foon ren- 
dered himlelfvcry dihtgrecablc to- the inhabitants. In 1758 
the Englifh t’aAory was greatly opprelTcd by him, and the 
black merchants treated ftiil wurfc ; on which the latter ap- 
plied to Mr Ellis the Englifh chief at that time, defiling 
him to recommend it to the prefidcncy of Bombay to take 
the caftle iry force out of the hands of the ufurper. 1 his 
propofal proving agreeable, Admiral Poeockc, who wm then 
with his iquadroaat Bombay, readily concurred in fuppoit- 
ing the expedition. The enterpnEc was conducted wiih the 
ulual fuccefs attending the Britifh arms ; and Captain Mait- 
land the conductor took potfclfiou of the cafUe with its re- 
venue in name of the Fall ludia company, who were con- 
firmed in the government by grams from the Mogul. 

SURCHARGE or the Forest, is when a commoner 
puts more bcatls in the forefl than he has a right to. See 
Forest. 

Suichakgk if Coirmfm , is a diflurbance of common of 
pafturc, by putting more cattle therein than the pailurt and 
herbage wall fuftain, or the party hath a right to do. This 
injury can only happen where the common u appendant or 
appurtenant, and of courfc limitable by law ; or where, 
when in gtofs, it is cxprcfsly limited and certain; for where 
a man hath common in grofi, feat nomin-t* or without flint, 
he cannot be a fureharge. In this cafe indeed iliac mull 
be left diffident for the lord’s own beall*. 

The ufual remedies for fur charging the common ate by 
the lord's diftraining the furplus number, or by bis bring- 
ing an adion of tretpafs, or by a ipccial action ou the calc, 
in which any commoner may be plaintiff. The ancient and 
moft cffetf'hud method of proceeding is by writ of admea- 
furement o f pafture. 

/Fril of Se.otui So*CHA*Gt % dr ficwtda fvpcroneralione , is 
given by the Astute «f Wcftm. 2. 13 Ed w. I. cap. 8. when, 
alter the admeafurement ot paflurc hath aftertaioed the 
right, the fame defendant furchargcs the common again ; 
and thereby the (heriff is directed to inquire by a jury whe- 
ther the defendant has in facl again furchargcd the common; 
and if he hat, he (hall then forfeit to the king the fupernu- 
mcrary cattle put in, and alfo fhail pay damages to the 
plaintiff. 

4 * 
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SURCINGLE, a girdle wherewith the clergy of the Iwcinfle 
church of England ufually tie their caffocks. See Gir- M 

Ot,. • . 8trf - ■ 

SURCOAT, a coat of arms, to be worn over body ar- 
mour. 

The furcoat is properly a loofc thin taffety coat, with 
arms embroidered or painted on it. Such as is worn by 
heralds, anciently alfo ufed by military inen over their ar- 
m«Hir to diftio’urffi themfelves by. 

SURD, in arithmetic and algebra, denotes any number 
or quantity that is iucmnmenfurablc to unitv : otherwife 
called an tmutonoi numltr or uuontiiy, Sec Algebra, 

Fart I. Chap. IV. 

SURETY, in law, generally fignilics the fame with 
Bail. 

SURF, is a term ufed by feamen to exprcfs a peculiar 
fwell and breaking of the fca upon the (hort. It fometimes 
forms but a (ingle range along the thwc, and at otliers three 
or four behind one another extending perhaps half a mile 
out to fca. 'Fhe furf begins to affume its form at fome di- 
ibmcc from the place where it breaks, gradually accumula- 
ting is it moves forward till it gain, not uncommonly, in 
places within the limits of the trade-winds, a height of IJ 
or 20 feet, when it overhangs at top, and falls like a cafcadc 
with great force and a prodigious uoife. Countries where 
turfs prevail requite boats of a particular con ft ruction very 
different from the greater part of thofc which arc built in 
Europe. In fome place* furfs arc great at high, and in 
ethers at low water; bat we believe they are uniformly moffc 
violent during the fpring tides. 

It is not cafy to affrgn the caufe of furfe. That they are 
affieird by the winds can hardly be questioned ; but that 
they do not proceed from the unmnLaU operation of the 
wind iu the {daces where they happen, is evident from this 
drcumllance, that the furf is often higkeft and moll violent 
where there is lead wind, and vice verfa. On the coaft ok* 

Sumatra tlie higheft are expci icnced during the fouth-caft 
moiifoon, which is never attended with foch gales as the 
north-weft. As they arc moll general in the tropical lati- 
tudes, Mr Marfdcn, who Iccms to have paid much attention 
to the fubjed, attributes them to the trade-winds which 
prevail at a dtflancc from ffiorc between the parallels ot 30 
degree* north aod fouth, whofe uniform and invariable ac- 
tion cautcs a long and couflant fwell, that cxitls even in the 
calmed weather, about the line, towards which its dirc&ion 
tends from cither tide. This fwell, when a fquall happens 
or the w ind frdhens up, will for the time have other lub- 
tidiary waves on the extent of its Jur face, breaking often in a 
direction contrary to it, arid which will again iubfidc as a 
calm returns, without having produced on it any perceptible 
effect. Sumatra, though not continually expo fed to the 
fouth-caft trade-wind, is not fo diilant but that its influence 
may be prefumed to extend to it 1 and accordingly at Pool® 

Pc fang, near the fou them extremity of the bland, a conftant 
fouthcrly lea is obferved, even after a llrong north-weft wind, 
i his inccffiuil and powerful fwell rottiug in from an ocean, 
open even to the pole, feems an agent adequate to the pro- 
digious efftiti produced on the coaft ; whilft its very figft 
contributes to its being overlooked. It reconciles almoft aft 
the difficulties which the phenomena feem to prefent, and in 
particular it accounts for the dccrcafc of the furf during the 
north-weft monfoon, the local wind then counteracting the 
operation of the general one ; and it is corroborated by at 
obferration, that the furfs on the Sumatran coaft ever begin 
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SutIW, to br«k at their fouthern extreme, the motion of the fweii 

ur * 81 *' not being perpendicular to the direction or the lb ore Thia 
* explanation af the phenomena is certainly plauliblt ; but, a* 
the author candid!)' acknowledge*, objections may be urged 
to it- The trade-wind* and the fwcll occalioued by them 
are remarkably fteady and uniform ; Out the tarts arc much 
the reverie. Hour then cornea an uniform caufe to ptoduce 
unftcady effects i 

In the opinion of our author it produces no unfteady ef- 
fects. The irregularity of the furfs, he lays, is perceived 
only within the remoter limits of the trade-winds. But the 
equatorial parts of the earth performing their diurnal revolu- 
tion with greater velocity than the reft, a larger circle being 
described in the fame time, the waters thereabout, from the 
ftrongcr centrifugal force, may be fuppolcu more buoyant ; 
to feel lefs icilraint from the fluggiib principle of matter; 
to have lefs gravity ; and therefore to be moic obedient to 
external impulfes of every kind, whether from the wiuds or 
any other caufe. 

SURFACE. Sec Superficies. 

SURFEIT, in medicine, a heknefs with a foliation of a 
load at the ltomach, ufually proceeding from fume error in 
-diet, either with regard to the quantity or quality of the 
food taken. Sometimes, however, a furfeit is only a ple- 
thora from indolence and full but improper fecdui:; ; in 
which cafe perfpiiation is defective ; and eruptions form 
themfelves on the f>\in. 

A furfeit from animal food, as mufcles, putrid flcAi, &c. 
is befl remedied by the ufc of vegetable acids, which may 
l>e taken diluted with water, a vomit being prcmilcd, and 
this even though a vomiting and purging both attend. 

When an excels of feeding is the caufe, the prin * vise 
being evacuated, and the nature of the plethora attended to, 
that th«! load may be properly evacuated, the indication of 
cure will be, to recover the per Tpiratory difehargr, confident 
with which diuretics may be ufed in preference to medicines 
which produce any other evacuation. 


StrartiT, in farriery. See Famucrt, § xix, Bmtrit 

SURGE, in the lea-language, the fame with a wave. jj 

Sec Watr 

SURGEON, or Chirurgcox, one that profeffes the art 
of Surgery. 

In England there are two diftinck companies of furgeons 
now occupying the icience or faculty of turgery ; the one 
company called barbers , the other fwrgtont, which latter are 
not incorporated.-— The two are united to fue, and be fucd v 
by the name* of matters or governors and common airy of 
the mydery of barbers and lurgcousot London. 32 H.VIII. 

c. 4*. * 

No perfon ufing any barbery or fusing in l ondon, (hall 
occupy any forgery, letting of blood, or other matter; 
drawing of teeth ouly excepted. And no perfon uiirg the 
my ft cry or ciaft of turnery (hall occupy «w cxercite the feat 
or craft of barbary, or (having, neither by hirr.iclf, nor 
any other for hi» ufc. 32 H. VIII. c. 42. 

By the fame llatutc, lurgcoos arc obliged to have figns at 
their doors. 

The French chirurgeons being refuted to be admitted in* 
to the univerfitics (notwtthftanding that their art makes a 
branch of medicine), on pretence o: it* bordering a little 00 
butchery or cruelty, alTociated thcmtrlvcs into a brother* 
hood, under the protection of S. Cotmus and S. Damian: 
on which account, according to the laws of their inftituiion, 
they are obliged to drefe and look to wounds gratis the hril 
Monday of each month. 

They dittinguifh between a chirurgeon of the long robe 
and a barber-chirurgeon. The lirft has ftudied phylic, and 
is allowed to wear a gown. The (kill of the other, bolides 
what relates to the management of the beard, is iiippofcd to 
be confined to the more ftmple and cafy operations in chi- 
rurgy ; as bleeding, tooth-drawing, Sic. 

1 hey were formerly diftiuguiihcd by badgrs : thofe of 
the lon^ gown bore a calc ot iuftrumenta ; the barber, a 
bafoo. 


SURGERY, 


T HAT part of medicine which treats of difeafes to be 
cured or alleviated by the hand, by inftrurcents, or 
by external applications. 

Chap. I. in fiery ef Surgery. 

That furgeiy was coeval with the other branches of 
medicine, or perhaps antecedent to any of them, will not 
admit ol doubt. The wars and contentions which have 
taken place among mankind almoft ever lincc their creation, 
t ■cceffatily imply that there would be occafion for furgeons 

6u»gery *t 1 very early period ; and probably thefe external injuries 

Sw ^ ,#C " wou ^ * or ^ omc l ^ mc k* onl y difeafes lor which a cure 
would be attempted, or per hap* thought practicable. — In 
the facrcd writings we find much mention of balfams, parti- 
cularly the balm ot Gilead, as excellent in the cure of wounds; 
though at the fame lime we are informed that there were 
fame wounds which this baham could not heal. 

% Concerning the furgery practifcd among the Egyptians, 
Hiftorycf Jews, and Aiianc nations, we know little or nothing. The 
it anicr.jf Greeks were thofe from whom the art dcfccndcd to us, 
tbs Greeks, t| 10U gh they confefTcdly received it from the eallcrn nations. 
• The firft Greek furgeons on record are iEfcutapius and his 
fans Podaliriuh and Machnon. iEfauhniusflourifhed about 
30 years before the Trojan w ar ; and his two fans diilia* 
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pniftred themfelves in that war both by their valour and (kill Hiftory. 

in curing wounds Thia indeed is the whole of the medical 1 — y— J 

(kill attributed to them by Homer ; for in the plague which 

broke out in the Grecian camp, he does not mention their 

being at all confultcd. Nay, w hat ri dill more tlrange, tho* 

he fomctimcs mentions his heroes having their bone* broke, 

he never takes notice of their being reduced or cured by any 

qthcr than fupematural meaus ; as in the cafe of A£nca*, 

whofc thigh-bone was broken by a done call at him by Dio* 

mcd. The methods which thefe two famous furgeons ufed 

in curing the wound* of their fcllow-foldier* (cents to have 

been the extracting or cutting out the dart* which infli&cd 

them, and apply ing emollient fomentations or ftyptics to 

them when neceifary : and to thefe they undoubtedly attri- 

buted much more virtue than they cowl 4 poflibly poflefs; 

as appears from the following lines, where Homer deferibes 

Eurypylus as wounded and under the hands of Patroclus, 

who would certainly pradtife accoiding to the directions of 

the furgeons. 

Tat rod 11s cut the forky fteel away ; 

Then in hi* hands a bitter root he bruis'd, 

The wound he mill’d, the ftyptic juice infus'd. 

The elojtng fi’Jb that inftant ceas d to glow ; 

The wound to torture, and the blood to flow. 

TiU 
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Hifto-y. Till the days of Hippocrates we know ver y little of what 
y whi the pra&ice of the Greek furgeons. From him, how- 
ever, we learn, tint the practice of blood-letting, cupping, 
and fcarification, was known to them ; alio the ufc of warm 
and emollient fomentations, iflue? made with hot irons, pcf- 
faries, injections, fumigations, dec. Hippocrates alfo fives 
directions with regard to fractures, luxations, ulcers,*; links. 
He directs the extenfion, reduction, bandage*, and fplitiu, 
proper to be ufed in fraftures and lunation* of different 
hones, with feveral machines to increafc the extenfion when 
neccffaiy. He directs the laxity and tightnefs of the ban- 
dages ; the intervals for uuloofin:; and binding them on 
agaiu; the pofition and repofe ol the fractured member, and 
the proper regimen ; and he mentions the time when a cal- 
lus is usually formed. He treats alfo of fraCture* of the 
fkull, and the method of applying the trepan. In his treat- 
ment of ulcers, he ipcaks of i educing fungous flelh by means 
of efchr.totics, fome of which *ic alum, nitre, verdigriic, 
quicklime, &c. 

In the time of Ptolemy Phtlopater of Egypt, medicine, 
all the branches of which had hitherto been praCtifed by 
the fame perfon, was now divided into three, via. the diete- 
tic, pharmaceutic, and furgical ; from which time to the 
prefent, forgery has continued to be reckoned a diftintt pro- 
fifli on from medicine, though very improperly, in the opi- 
t nion of the bed author*. 

ttro'ig the Surgery appear; not to have exifted in Rome, nntwith- 

tonMftt, Ainding the warlike genius of the people, for more than 
500 years. Archagatb'.ts, a Greek, .was the firft profeffbruf 
that art ;n the city; and fo frequently employed the knife, hot 
irons and other cruel methods of cure, that he was brand- 
ed with the opprobrious title of eamij or, and expelled the 
city, where no phyfician or furgeon of eminence again made 
bis appearance for 180 years. At tllia time Afctepiades 
undertook the profeffion of medicine j but feema to have 
dial: little in Turnery. Neither have we any thing of im. 
port a nee on that lubjcA till the time of Cel i’ll s. who flourifh- 
ed during the reigns of Auguflus and 'l iberius.— .In his 
furgery, all the improvements from Hippocrntes to his own 
days arc collcCled ; the mod minute ami trifling difeafes are 
not omitted. An eminent furgeon, of the modem*, em- 
phatically exhorts every perfon in that profetiinn “ to keep 
Cclfus in his hands by day and by right.*' He ddcribes 
tl»e fist tn* of a fraitured fkull, the method of exumimug for 
the fracture, of laying the fkull bate by an motion in the form 
of the letter X, and afterwards of cutting away the angles, 
and of applying the trepan, with the fignt of danger and of 
Strove ry. He oh fervid, that {bmctime% though very rare- 
ly, a lata! coucuffion of the brain mi».»ht happen, the blood- 
vcfftla within the fkull bung bu*l!l, yet the bone remaining 
'entire. After the operation of the trepan, fpengea and 
cloths wetted with vinegar, and feveral other applications, 
were made to the head ; and, throughout, fcvcrc abiiiitence 
was enjoined. In violent haAurc* of the ribs, lie ordered 
vcmftdion ; low diet ; to guard apainft all agiutiwaof the 
mini, loud (peaking, motion, and cveiy thing that might 
excite coughing or fiieeaiog. Clothe wetted with wine, rules 
cud oil, and otler applications, were laid over the fracture, 
'•‘he cure *f fractures, in the upper and lower extremities, 
lie (aid were nearly alike ; that lra£tuies differ in degree of 
violence and danger, in being figiple or compound, that is 
with or without a wound of the flelh, and in being near to 
the joint. He directs the extcnfion of the ntember by af- 
kftants ; the reduction, by the furgeon’s hands of the frac- 
tured bones into their natural fttualion ; and to bind the 
fradtuied part with bandages of different lengths, previoufty 
dipped in wine aud oil: on the third day frefh bandage* 
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are to be applied, and the fra&ured member fomented with Hiftory. 
warm vapour, cfpeciaUy during the inflammation. Splints, v 
if neceffary, arc to be applied, to retain the hones in a fixed 
pofitinn. The ir allured arm is to be fufpended in a broad 
flint; hung round the neck : the fnAuitd leg is to be in- 
clofcd in a kind of cafe, reaching above the ham, and ac- 
commodated likewife with a fupport to the foot, and with 
flraps at the tide, to keep the leg ffeady : in the fractured 
thigh-bone, the cafe is to extend from the top of the hip to 
the foot. He deferibes the method of treating compound 
fra A urea, and of removing (mall fragments of fpiintcrs of 
bones ; and the manner of extra&in*r darts. In luxations 
of the fhouldcr, he mentions feveral methods of giving force 
to the cxtciifior,, and of replacing the diilocatcd bone. 

One method iimilar to that of Hippocrates was, to fufpend 
the patient by the arm ; the fore part of the fhouldcr, 
at the fame tunc, refling upon the top of a door, or any 
other fuch firm fulcrum. Another method was to lay 
the patient fupicic, fome afliftants retaining the body in 
a fixed pofition, and others tx’cndin;* the arm in the con- 
trary dtredtiwii ; the furgeon, in the mean time, attempting, 
by his hands, forcibly to reduce the bone into it* former place. 

If a large inflammation was cxpe&rd to eofuc after a 
wound, it was fullered to Weed for fome lime, ami blood 
was drawn from the arm. To wounds accompanied with 
Conlidcrable hxmorrhagy, he applied a fpou'e wet in vine- 
gar, and comiant prdfure : If neceflary, on account of the 
violence of the hxmorrha iy, ligatures were made round the 
velfela, and fometimes the bleeding orifice was feared ut> 
with the point of a hot iron. On the third day frefh dref- 
fings were applied. In conlidcrable contufions, with a 
(mail wound of the flefh, if ncitlier blood vtffcls nor nerves 
pio ruud, the wound was to be enlarged. Abitincncc and 
low diet, upon all fuch accidents, were prefer! bed; cloths wet 
with vinegar, and fvvctal other applications, were to be ap- 
plied to the inflamed part. He nbferves, that frefh wounds 
may Ire healed without compound applications. In ex- 
ternal gangrene, he cut into the found flelh; ami when the 
diuafe, in (pile of every effort, lprcad, he advifed amputa- 
tion of the member. Aster cutting“to the bone, the flefh 
was then feparated from it, and drawn back, in order to 
lave as much flefh as pofiible to cover the extremity of the 
bone. CcHu*, though extremely diffufc in the deferiptioft. 
of furgical difeafes, and of various remedies and external ap- 
plications, treats llightly of the method of amputating 
from which, comparing his treatife with the modern fy flans*, 
v ,• might infer that the operation wr. then feldumer prac- 
tilcd than at preient. He defer ikes the fymptoms of tint 
dangerous inflammation the carb ancle, and directs, immedi- 
ately to burn, or to corrode the gaugrctitd part. To pro- 
mote the fuppuration of abfc^'.ics he orders poultices of 
barley meat, ui o; marlh mallows, o: the feeds. of Utuecd and 
fenugreek. He alfo mentions the corapofitiuf.s of feveraL 
repellent cataplafms. In ti<e tr\fy<ia< y he applies cerufe, 
mixed with the juice of folanum or nightshade. Sal ammo- 
niac was fometimes mixed with his plalters. «. 

He is very minute in deferibini difeafes of the eyrs, eavs< 
and teeth, and in preferring a multitude of remed es and. 
applications. In inflammation ot the eyes, he enjoined ah^ 
ff incnce and low diet, reft, and a dark room; if the inflam- 
mation was violent, with «rcat pain, he ordered vcncfc&i*u> 
and a purgative ; a imall poultice of flue flower, fAffron, 
and the white of an egg. to be Lid to the forehead to fup- 
prefs the flow of pituita ; the fo‘t infidc of warm wheat, 
bread dipped in wine, to be Lid to the eye; poppy and 
rofes were alfo added to his coUyi iurns, and various ingre« 

(bents too tedious to enumerate* In chxoalc watay deflu* 

xitin*- . 
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, *mn* of (be ey«, he applied aftringcnts, cupped the tern- 

u “" vr “ ~ pies, and bumf the vein* over the temple and forehead. 

He couched cntara&s by drprrffing tlie crylUllilK lens to 
the bottom of the orbit. Teeth, loofened by any accident, 
he dirc&s, after t)ie example of Hippocrates, to be faflened 
with a fold thread to thofe adjoining on each Jide. Pre- 
vious to drawing a tooth, he ordered the gum to be cut 
round its neck ; and if the tooth wa» hollow, it was to he 
tilled with lead be ore extraction, to prevent it* breaking by 
the forceps. He deibibet not only the inflammation, but 
likcwilr the elongation, of the uvula : 'he alfo deJcribcs the 
polypus, and Come other dHcafct affcAing the nofe. 

He defer ibca Several fpccics of herniz or rupture, and the 
manual alMatrce requited in thofe complaints. After the 
.. return o f the imeRiaes into the abdomen, a firm coroprefs 
was applied to that part of the groin through which they 
protruded, and was fccurcd by a bandage round the loins. 

In fome cafes, after the return of inteftiiral ruptures, he di- 
entnifhed the quantity of loofe Jkin, and formed a cicatrix, 
fo a* to contract over the part, to render it more rigid and 
capable of refilling. He deferibes various dtfeafea of the 
genital parts, the hydrocele or dropfy of the ferotum, a 
difficulty of urine, and the manner ot drawing off the 
water by a catheter; the figns of done in the bladder, 
«nd the method of founding or feeling for that Hone. 
Lithotomy was at that time performed by introducing two 
lingers into the anus ; the done was then prefled forward 
to the perioseum, and a cut made into the bladder ; and by 
the finger or by a fcoop the ilorie was ext rafted. He de- 
feribes the manner of performing this operation on both the 
irxes, of treating the patient, and the ligns of recovery and 
of danger. 

Celfua dirrfttd various corrofive applications and injec- 
tions to fifittbn ; and, itr the lift extremity, opened them to 
the bottom with a knife, cutting upon a grooved u: liniment 
or conductor. In old callous ulcers, he made a new wound, 
by either cutting away the hard edges, or corroding tliein 
with verdi ?rtfc, quicklime, rdum, nitre, and with fome 
vegetable efcharutics. He mentions the fymptomaof caries 
in the bone ; directs the bone to be laid bare, and to be 
pierced with feveral holes, or to be burnt or rafped, in order 
fo promote an exfoliation of the corrupted part ; afterwards 
fo apply nitre and feveral other ingredients. One of his 
applications to a cancer was auripigmentum or arfer.ic. He 
directs the manner of tapping the abdomen in aJcites, and 
«f drawing blood by the lancet and cupping-glade*. His 
cupping-glaffes feem not to have been Jo convenient as the 
modem : they were made eithet of brxfa or horn, and were 
unprovided with a pump. He cured varicofc veins by 
uftion or by incifiott. He gives directions for extracting 
the dead frrtus from the womb, m whatever pofition it 
(honld prefent ; and, after delivery, to apply to the private 
parts foft cloths wet in an infufion of vinegar anti raui. In 
Cdfus’s vroiks there is a great redundance and fuperfluity 
of plafters, ointments, efcharotics,collyriums, of fuppurating 
and difeutirnt cataplafms, and external applications of every 
kind, both fimple end compound : Perhaps, among tt the 
muhitude, there are a few ufeful remedies now laid afide arid 
neglected. 

The laft writer of confequence who ftottriJhed at Rome 
was Galen, phyfician to the emperor Marcus Aurelius. Hia 
works arc for the moil part purely medicinal ; although 
he wrote alfo on furgery, and made Commentaries on lire 
Surgery of Hippocrates. He opened the jugular reins, 
and performed artei iotomy at the temples ; directed leeches, 
fcarification, and cupping-glafTes to draw blood. He alio 
deferibed with accuracy the different fpccica of hernias or 
ruptures. 


E It Y. Chap. I, 

In thf year yco flourifhed Aetiui, in whole works wc Httorr. 
meet with many observations omitted by Cclfus and Ga- ' — " v - — ^ 
ten, particularly on the furgical operations, the difeafes of 
women, the caufes of difficult labour?, and modes of delivery. 

He alfo takes notice of the dracunculm, or Guinea worm. 

Aetius, however, is greatly excelled by Paulus Kgincta, 
who fli tfiifhcd in 640 ; whofe treat ife on forgery is ftrperior 
to that of all the other ancients. He diredls how to extraA 
darts ; to perform the operation fometimes required in 
dangerous cafes of rupture or hernia. He treats alfo of 
ancuiifm. Galen, Paulus, and ail the ancients, (peak only of 
one fprcics of ancurifin, and drline it to be “ a tumor 
arifmg from arterial blood extravafatrd from a ruptured 
artery.’* The aneurifm from a dilatation of the artery is a 
difeovery of the modern*. In violent inflammations of the 
throat, where immediate danger of fuflccaiion was threaten- 
ed, Paulus performed the operation of bronchotomy. In 
obftinatc dethixions upon the eyes, he opened the jugular 
veins. He deferibes the manner ot opening the aitencs lie*, 
liind the cars in chronic pains of the head. He wrote alfo 
upon midwi ery. Fabricius ab Aquapendcnte, a celebrated 
furgeon of the 16th century, has followed Cclfus and Paulas 
as text- books. 4 

From the time of Paulus Egineta to the year qoa, no Amn-y rh* 
wrrter of any confequence, cither on medicine or furgery, Arabian*, 
appeared. At this time the Arabian phyficians i< har.es 
and Avicenna revived in the cad the medical ait, which, 
as well as other*, was slotoft entirely cxtinguiihed in the 
weft. Avicenna’s Cmtm or General Syftcm of 

Medicine and Surgery, was for many ages celebrated through 
all the fchools of phylic. It was principally compiled from 
the writings of Galen and Rha/es. The latter had correct- 
ly tkferibed the Ipina ventoia, accompanied with an enlarge- 
ment of the bone, caries, and acute pain. In difficult la- 
bours, he recommends the fillet to affift in the extraction of 
the Joclua j and Jor the fame purpoie, Avicenna recommend** 
the forceps. He deferibes the composition of feveral 
cofmetics to polifh the ikin, and nuke the hair grow, or 
fall off. 

* Not wit lift anding this, however, it wxs not till the time of 
Alhucafu that furgery came into repute among the Ara- 
bians. Rhaxet complains 01 their graft i-^norance, and that 
the manual operations were performed by the phyfictan* 
fervant*. Albuotfii enumerates a tremendous lift of opera- 
tions, lufficicnt to fill us with horror. The hot iron and 
cauteries were favourite remedies of the Arabian? ; and, in 
inveterate pains, they repofed, like the Egyptians and 
eailcrr: AJiatics, great confidence in burning the part. He 
deferibes accurately the manner of tapping in afeiles ; men- 
tions feveral kinds of inftnimcnti Jos drawing blood ; and 
lias lett a more ample and correct delineation of furgical in- 
ft rumen ts than any of the ancients. He gives vanous oh- 
ftctrical directions for extracting the frrtus in cafes ot diffi- 
cult labour. He mentions the bronchocclc, or prominent 
tumor on the neck, which, he tells us, was moll frequent 
among the female lex. We arc alfo informed by this 
writer, that the delicacy of the Arabian women did not 
permit male furgcoiis to perform lithotomy on females ; 
but when nccdTary, k was executed by one of their own 
kx> 

From the nth centuiy to the middle of the 14th, the 
hillory of furgery affords nothing remarkable except the 
importation of that naufcoutdifeale the leprofy into Europe. 

Towards the end of the 1 5th century the venereal difeafe is 
faid to have been imported from America by the lirft dif- 
covereri of that continent. 

At the beginning of the 16th century, furgery was held 
in contempt m due iiland, and was prattiicd indiiaiminately 
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Hift ,r r. by barfrert, farriers, and (bw geld era. Barbers and furgeoni 
^ ' continued, for 2 CO yean aker, tube incorporated in one 

company both in London and Pam. In Holland and fome 
part* of Germany, even at thi* day, barber* excrcifc the 
Taxor and lancet alternately. * 

It is within the laft three ccnturie* that we have any con- 
fidcrablc improvement in forgery ; nor do we know of any. 
eminent Britifh lurtncal writers until within the lafl i$o 
years. “ In Germany (fays Hriflcr) all the different fur- 
gical operation*, at the beginning even of the 1 8th Century, 
were left to empirics ; while regular pra&itioncr* were con. 
tented to core a wound, open a vein or an abfeefs, return a 
featured or luxated bouc ; but they feldom or never ventu- 
red to perform any of the difficult operations.'* He al£u 
s fpeaks of their grof* ignorance of the Latin language. 
Wmerion ^'he firft furgical work of the 16th century worthy of 
ln'lfiry m notice is that of J. Carpus. F. ab Aquapendcntc, an lta. 
the »6th b' # n, published a Syftem of Surgery, containing a defeription 
cemuty. of the various difeafet, accidents, and operations. BoeHv.avc 
pays this author the following compliment : Hit cwmes, 
ft item 9 i/fi hanc dif/vlet f for Mm ; ommLu t fxhvt tjttttm hetrte 
corrrefmfttmvt. About the Came period, A. Parey, a French- 
man, made fevetal important additions tofurgery, particular- 
1y in his collection of cafes of wounds, fractures, and other 
accidents which occur -during war. The ancients, who 
were ignorant of powder and fire-arm*, sre defective in this 
part of military forgery. Parry pretend* to have firff in- 
vented the method of tying with a needle and ftrnr\g lilk- 
thread waxed the extremitie* of large arteries, after the 
amputation of a member. The ligature of the blood- 
veffcls is, however, merely a revival of the ancient ura&ice, 
which had fallen into difctfe : Throughout the dark ages, 
the hot iron, cauteries, snd ft rung aftrinrents, were fubtli- 
tuted in its place. B. Maggiu* and I.. Bot alius wrote on 
the cure of gunfhot wound*. J. A. Crucc wrote a fyftcm 
6 of furgtry. 

In the 17th In the 1,7th century, forgery was enriched with feve- 
ccntury. ral fyflemt, and with detached or mifccllnncous obferra- 
tions. The principal author* are, M. A. Severinus, V. 
Vidiu*, R. Wifeman, Le Clerc, J. Scuketui, J. Mangctu*. 
C. M?gatus, SpigeDhis, F. Hildanus,*T. Bartholin, P. de 
Marchett. 

Since the commencement of the ptafent century, furgety 
has been enriched with many valuable and important improve- 
ments, of the gtrateft part of which we have availed ourfelvrs 
in the courfe of the following treadle. But as it would far 
exceed the limits of a work of this nature to enumerate the 
names and writings o' fuch authors as have lived within the 
above period, and befides, as it appears very unimportant to 
do fo p we (hall at once proceed to the next part of our fubjedt. 

Chap. II. Of Wounds. 

Sect. I. Of Simple Wounds. 

Th* firft thing to be confidcrrd in the infped\ion of a 
wound is, whether it i» likely to prove mortal or not. This 
knowledge can only be had from anatomy, by which the 
fnrgcon will be able to determine what part* are in- 
jured j and, from the offices which tbefc parts sre cab 
cuhitrd to perform, whether tffe human frame can fubffil 
under fuch injurie*. It is not, however, eafy for the moll 
expert anatomift always to protrtiofftcate the evrnt with 
certainty ; but this rule be ought always to lay down to 
himfelf, to draw the moft favourable prognosis the csfc will 
bear, or even wore than the roles of his art will allow. 
This is particularly incumbent on him in fea-engagements, 
where the fentence of death is executed as fooa as pronoun- 
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ceil, and the m^nblc patient is thrown alive into tbt fen, 8'" 1 ! ,c 
upon the furgma's declaring his wound to be mortal Wvm** 8 - ^ 
There arc, heft des, many inftanccs on record, where wounds * 
have healed, which the moll At il(ul fnrgcoiw have deemed 
mortal. The following wounds may be reckoned mortal. 7 

1 . Tliofc which penetrate the cavities of the heart, and Wounds 
all thofc wounds of the rifccra where the large blood- veffcls ^ ^ * r ° 
are opened ; btcaufc their fituation will not admit of p rt >- ' * 
per applications to rt drain the (lux of blood. 

j. '1 hofc which obftnvA or entirely cut off the paffage 
of the nervous influence through the body. Such are 
wound* of the brain, cerelxdlum, intdulia oblongata, and 
fpinal marrow ; though the brain is uMuttimcs injured, 
and yet the patient recovers. Wound-, Itkc.vifc o^ the 
fniall bk>od-vrfleU within the brain arc attended with great 
danger, rnm the effufed fluids preffing upon the brain. 

Nor is there lef* danger where the nerves which tend to tl*c 
heart arc wounded, or entirely divided j tor, after this, it is 
impoffible tor the heart to ermtinue it* motion. 

3. All wounds which entirely deprive the animal of the 
faculty or breathing. 

4. 'i'hofe wound* which interrupt the course of the chyle 
to the heait ; Cuch are wounds of the receptacle of ibe chyle, 
thoracic dud, and fcrger la-tcad*, &c. 

5. There arc other wounds which prove fatal if ocgie&ed 

and left to nature : fuch are wound* of the larger external 
blood veffcls, which might be remedied by ligature. 9 

In examining wounds the next eonfidcraiion if, whether Svmp oms 
the parts injured are (uch as may be fuppofed to in luce dan- of v-vn-U 
gerous lyonptems, cither immediately or 1*1 foinc time duriug n different 
the courie of tire cure. In order to proceed with any j^‘ ,u u *® 
degree of certainty, it is ncceffiary to be well acquainted 
with thofc fymptoms which attend injuries of the different 
parts of the body. It the Utin only and part of the cellular 
jubilance is divided, the fit A confequencc is an effufion of 
blood ; the lips cf the wound ixrtrafl, become tumefied, 
red and inflamed, leaving a gap of confidcrablc widenefs 
according to the length and deepnefs of the wound. B**ofwad» 
fide*, if a very conUdmble portion of (kin and cellular fub - 0 the (Via 
(lance is divided, a flight fever feizes the patieut ; the elTufion*' «i «*i lo- 
af blood in the mean lime flops, and the wnun i is partly fill- * r ful ** 
ed up with a cake of coagulated blood. Eclow thi* cakc* lUn<e * 
the (mall vcffels pour forth a clear liquor, wliich in a fliort * 
time ia converted into pus (fee the articles Pus and Mu- 
cus). Below th 5 pus granulation* of new fleili ante, the 
rake of coagulated blood loofcns, a new (kin cover* the 
place where the wound was, and the w bole is healed up ( 
only then: remains a mark, called a euotru or fesr , (bowing 
where the injury had been received. ro 

AH wounds are accompanied with a confidcrable decree Of die muf. 
of pain, cfpociaUy when the inflammation comes ou, though *■***• 
the divilion reaches Ho farther than the (k*n and cellular 
fobflancc. If the mufeubtr fibres are divided, the pain is ’ 
mucj) greater, becaufc .thc found pait of die muldc is 
ftrctched by the contraction of the divided part and chc ac- 
tion of the antagonifl rnufclc, which it is now lef* titled to 
bear. The wound alio gap# much more than where the 
cellular fahflance only is divided, infomucb that, ii left to 
itfelf, the (kin will cover the rr.ufcular fibres, without any 
intervention of cellular fubtlance ; and not only a very un- 
fighdy cicatrix remains, but the ufc of the mufclc is in fume 
meafure loti. — If the mufdc happens to be totally divided, 
its parts tetrad to a very confidcrablc diflanoe ; and uulcfii 
proper methods be ukou, the utc of it is certainly loll ever 
afterwards. tr 

If by a wound any confidcrablc artery happen* to be dv-Of the »r- 
vided, the blood flows out with great velocity, and byteri^* 
ilarts i the patient fooa becomes hunt with lots of bkx>d ; 
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nor doc* the hxmorrhaqry flop until h» fjynth away altoge- 
ther, when the ends of the divided veffel clofc by their na* 
v tural contractility ; ami if as much v// tuts llill remains as 
is fufficient to renew the operations of life, he recovers after 
feme time, and the wound heals up as ufual. The part of 
the artery which is below the wound in the mean time be- 
comes ufilefs, and its Adis collapfc, fo that all the in- 
ferior pait of the limb would be deprived of blood, were 
it not that the fmall branches font off from the artery above 
the wounded place become enlarged, and capable of carry- 
ing on the circulation. Nature ajfo, after a nondcrul man- 
ner, often produces new vcftels from the tuperior extremity 
of the divided artery, by which the circulation is carried on 
as formerly. However, the confequcnccs of fuch a profufe 
hxmorrhagy may be very dangerous to ^jic patient, by in- 
ducing extreme debility, polypous concretions in the heart 
and large vclTJs, or an univcrfal dropfy. Thi* happens 
efpccially where the artery is partially die Med ; bccaufe 
then the vefft! cannot contra# in fuch a rr.au .vt as to clofe 
the orifice : however, if the wound is but fmajl, the blood 
gets into the cellular fxbftancc, fwclling up the member to 
an extreme degree, forming what is called a iltffuftd anmti/m. 
Thus the hsemorrhagy foon flops externally, but. great mif- 
chief is apt to flow fiom the confinement of the extravafa- 
ted blood, which is found to have the power of diffolving 
not only the ficlhy parts, but alfo the bones thcmfelves ; and 
thus not only the ufe of the limb is entirely loft, but the 
patient is brought into great danger of his life, if proper 
r i» afliftance be not obtained in a fhort time. 

O -he li- Wounds of the ligaments, nerves, and tendons, are Ukc- 
frrve« f »nd w, *^ e a,,cr, ded with bad confequenccs. When a nerve is eu- 
teedcus. tirtly divided, the pain is but trifling, though the coufc- 
quences ate often dangerous. If the nerve is large, all the 
* parts to which it is diftributed below the wound immediately 
Jofe the power of motion and fenfation ; nor is it uncom- 
mon, in fuch cafes, for them to be firmed with a gangrene. 
This, however, takes place only when all or the greatefl 
part of the nerves belonging to a particular part arc divided. 
If the fpinal marrow, for inflance, be divided near the head, 
the part9 below foon lofc their aftion irrecoverably s or if 
the bundle of nerves paffing out of the axilla be divided or 
tied, fenfation in the greatefl part of the arm below will 
probably be loll. But though a nerve fhould be divided, and 
a temporary pally be produced, it may again reunite, and 
perform its former functions. If a nerve be wounded only, 
inftead of being divided, the worll fymptoms frequently 
, ^ enfue. 

Of tlx tin. Wounds w hich penetrate the cavities of the thorax arc 
r.r thrMways exceedingly dangerous, bccaufc there is Scarce a pof. 
w'bTh • Ability of all the vifccra efraping unhurt. A wound is 
cuauias. known to have penetrated the cavity of the thorax princi- 
pally by the difcha r gc of air from it at each infpiration of 
the patient, by an extreme difficulty of breathing, coughing 
up blood, &e. Such wounds, however, arc not always mor- 
tal j the lungs liavc frequently been wounded, and yet the 
patient has recovered.— Wounds of the diaphragm are al- 
moft always mortal, either by inducing fatal convulfions 
immediately, or by the afeent of tlvc (lomach, which the 
prtffure of the abdominal mufclct forces up through the 
wound into the cavity of the thorax j of this Van Swietcn 
gives fevctal inftancc9.-— Even though the wound docs not 
penetrate into the cavity of the thorax, the very worft fymp- 
toms may follow. For if the wound driccnds deeply among 
the mufcles, and its orifice lies higher, the exuavafated hu- 
mours will be therein collected, flagnate, and corrupt in fuch 
a manner as to form various finufes ; and after having ero- 
ded the pleura, it may at length pals into the cavity of the 
thorax. The matter having once found a vent into this cavity. 
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will be continually augmenting from the difeharge of the fi- simple 
nuous ulccr,-and the lungs will at laft fuffer by the fui rounding ^ , Ufl ^ [ 
matter. Jf, in cafes ol wounds in the thorax, the ribs or * 
fternum happen to become carious, the cure will be extreme- 
ly tedious and difficult.* Galen relates the cafe of a fcd who 
received a blow upon his ftemum in the field of cxcrc’fe : 
it was firft ncglrttcd, and afterwards badly healed ; but, 
four months afterward*, matter appeared in the part which 
had received the blow. A phyfician made an incifioa into 
the part, and it was foon alter cicxtrizcd: but in a fhort 
time a new collection of matter made its appearance, and 
upon a fccond incilion the wound refufed to heal. Galen 
found the fternutn carious ; and having cut off the tii leafed 
part, the pericardium iiftlf was obferved to be ct iroded, lo 
that the heart could be feen quite raked ; notwithilanduig 
which, the wound was cured in no very long time. 

There is fometimes difficulty in determining whether the 
wound has really penetrated into the thorax or the abdo- 
men ; for the former difeends much farther towards the 
fidcs than at the middle. But as the lung* are almoft al- 
ways wounded when the cavity o: the thorax is penetrated, 
the fymptoms arifing from thcncc can fcarcely be millakcn. 

— Another fymptom which frequently, though not always, 
attends wounds of the thorax, is an emphyfema. This is 
occafioncd by the air efcaping from, the wounded lungs, and 
infinuaiing itfelf into the cellular fubilancc; which being 
pervious to it over the w hole body, the tumour paffes from 
one part to another, till at lad every part is inflated. to a fur- 
prifing degree. An inflance is given in the Memoirs of 
the Royal Academy, of a tumour of this kind, which on the 
thorax was eleven inches thick, on the abdomen nine, cm the 
neck fit, and on the reft of the body four ; the eyes were in 
a great meafure thruil out of their orbits by the inflation of 
tire cellular fubilancc ; and the patient died the fifth day. 

This was occafioned by a flab with a fword. 

Wounds of the abdomen are not lefs dangerous tl»noftha*b. 
thofe of the thorax, on account of the importance of the ionirn and 
vifccra wliich are lodged there. When the wound does not* 1 * »*ker*. 
penetrate the cavity, there is foroc danger of an hernia be- 
ing formed by the protrufiou of the peritoneum through 
the weakened integuments, and the danger is greater the 
larger the wound is. Thofe wounds which run obliquely 
betwixt the inicrtlic^ of the mufcles often produce finuous 
ulcers of a bad kind. For as there is always a large quantity 
of fat inierpofcd everywhere betwixt the mufcles of the ab- 
domen, if a wound happens to run between them, tbe ex- 
travafated humours, or matter there collected, not meeting 
with free egrefs through the mouth of tbe wound, often 
makes its way in a furprifing manner tbiough the cellular 
fubftance, and forms deep finuofities between tbe rxmfcka.} 
in which cafe the cure is always difficult, and fbmclimca 
impofliblc. 

If a large wound penetrates the cavity of the abdomen, 
fome of the vifccra will certainly be protruded through it 
or if the wound is but fmall, and doled up with fat io that 
none of the intcflincs can be protruded, we may know that 
the cavity of the abdomen is pierced, and probably fome of 
the vifccra wounded, by the acute pain and fever, palcaefc* 
anxiety, fainting?, hickcough, cold fwcats, and weakened 
pulfe, all of which accompany injuries of the internal, part*. 

The mifehiefs which attend wounds of this kind proceed not 
only from the injury done to the vifccra thcmfelves, but 
from the extravafation of blood and the difchargc of the 
contents of the intc (lines into the cavity of the abdomen ; 
which, being of a very putrefeent nature, foon bring oil the 
molt violent diforders. Hence wounds of the abdomiual 
vifccra arc very often mortal. This, however, is not alwaye 
the cafe, for the fmall intcftinca have beta totally divided, 

and 



Hwipie ®nd yet the patient 1*3 recovered. Wound* both of the 
y/«> n i«. f ma q an j large inteftines have healed fpoptancoufly, even 
1 ,1_T when they were of fuch magnitude that the contents of the 
mtcftinc wu freely difeharged through the woinid in it, 
and after part of the inteftine itfclf hi* been protruded 
through the wound of the integuments. 

When the mefentcry is injured, the danger ta extreme, 
on account of the numerous vcflels and nerves fituated there. 
Wounds of the liver, fpleen, and pancreas, are alfo exceed- 
ingly dangerous, although there are fomc inftancet of the 
fpleen being cut out of living animals without any confidcr- 
able injury. 

From the preceding account of the fymptoms attending 
wound* in the different parts of the body, the furgeon may 
be enabted to judge in feme meafure of the event ; though 
k mull always be remembered, that wounds, even thofc 
which feemed to be of the High left nature, have, contrary 
to all expectation, proved mortal, chiefly by inducing con- 
vulfions, or a locked Jaw ; fo that no certain prognoftic can 
be drawn on fight of recent wounds. We (hall now, how- 
ever, proceed to confider their treatment. 

Treatment For the care of wounds, it has been already obferved, 
of wounds. that the ancients imagined balfams, the juice of herbs, &c. 

to be a kind of fpecifics- In after-ages, and in countries 
where balfams are not eafily to be procured, falves have been 
fubflituted in their place ; and even at this day there are ma- 
ny who reckon a falvc or ointment cffentially neccflary for 
healing the flighted cut. It is certain, however, that the 
cure of wounds cannot be efFcAcd, nay, not even forwarded 
in the lead, by ointments, unlcfs in particular cafes or by 
accident. That power which the human frame has of re- 
pairing the injuries done to itfclf, which by phyfictans is 
called vii medico trix nui w* , is the lole agent in curing ex- 
ternal injuries ; and without this the mod celebrated balfams 
would prove mcffeflual When a wound has been made 
W'ith a (harp inftrument, and is not cxtenfive, if it be imme- 
diately cleaned, and all the extravafated blood fucked (a) 
out, it will almoil always heal by the firft intention in a very 
Ihort time. Indeed the cure* performed by thir Ample pro- 
cef* are fo furpnfing, that they would be incredible were we 
not aflured ol their reality by eye-witnefles. When this pro- 
ccfs is cither neglected or proves unfuccefstul, there are three 
flages to be obferved in the cure of a wound: the firft, called 
digr/hom, takes place when the end* of the wounded vefTels con- 
tra& themfcWes, and pour out the liquor which is converted 
into pus. As foon as this appears, the fccond ftage, in which 
the flcfli begins to grow «/>, takes place ; and as this pro- 
ceeds, the edges of the wound acquire a fine bluifli or pearl 
colour, which is that of the new (kin beginning to cover the 
wound as far as the flefh has filled is up. This procifs con- 
tinues, and the (kin advances from all fide* towards the 
centre, which is called the cicatrizing of the wound. For 
the promoting of each of thefe precedes, feveral ointments 
were tormcrly much in vogue. But it is now fonnd, that 
r.o ointment whatever is capable of promoting them ; and 
that it is only ncceflary to keep the wound clean, and to 
prevent the air from haring acccfs to it. This, indeed, na- 
ture takes care to do, by covering the wound with a cake 
<jf coagulated blood ; but if a wound of any confiderable 
magnitude lhould be left entirely to nature, the pns would 
form below the cruft of coagulated blood in fuch quantity, 
that it would moft probably -corrupt, and the wound dege- 
nerate into a corrodiug ulcer. It is ncccffary, therefore, to 


deaofc the wound frequently j and for this purpofc it will SI *pl* 
be proper to apply a little ointment fpread on loft feraped . Wound*. 
lint. For the nrlt drefling, dry lint is ufually applied, and 
ought to be allowed to remain for two or three days, till the 
pus Is pcrfcAly formed j after which the ointment may be 
applied as juft now diicAed ; and, in a healthy body, the 
wound will heal without further trouble. As to the oint- 
ment employed, it is almoft indifferent what it be, provided 
it has no acrid or ftimulating ingredient in ste, compoftliun. 

But though, in general, wounds thus eafily admit of a 
cure, there are feveral circum dances which require a diffe- 
rent treatment, even in Ample diviiions ot the flcftiy parts, 
when neither the membranous nor tendinous parts arc in- 
jured. Thefe are, t. Where the wound is large, and gapes 
very much, fo that, if allowed to heal in the natural way, 
the patient might bq greatly disfigured by the fear. It 
is proper to bring the lips of the wound near to each 
other, and to join them either by adhefive plaftcr or by 
future, as the wound is more fupcrficial, or lies deeper. 

2. When foreign bodies arc lodged in the wound, as when 
a cut i* given by glafs, iic. it is ncccffary by all meins to 
ext raft them, before the wound is dtefled ^toi it will never 
heal until they are dilcharged. When thefe bodies are fittt- 
ated in fuch a manner as not to be capable of being ex- 
tracted without lacerating the adjacent parts, which would 
occalion violent pain and other bad fymptoms, it is neccffa- 
ry to enlarge the wound, fo that thefe offending bodies may 
be eafily removed. This treatment, however, ts chiefly uc- 
ceffiry in gunlhot wounds, of which we (hall treat in the 
next fe&lon. 3. When the wound is made in fuch a man- 
ner that it runs for fome length below the flein, and die bot- 
tom is much lower than the orifice, the matter collc&ed 
from all parts of the wound w ill be lodged in the bottom 
of it, where, corrupting by the heat, it will degenerate into 
a fiftulous ulcer. To prevent this, we muft ufe compreffes, 
applied fo that the bottom of the wound may fuffer a more 
confiderable preffure than die upper part of it. Thus the 
matter formed at the bottom will i,c gradually forced up- 
wards, and that formed at the upper part will be incapable 
of deferuding by its weight ; the divided parts, in die mean 
time, eafily uniting when bt ought dofe together. Indeed, . 
the powee which nature has of uniting different parts of 
the human body is very furprifing ; for, according to au- 
thors of credit, even if a piece of flefh be totally cut out, 
and apptied in a Ihort time afterwards to the place from 
whence it was cut, the two will unite. That a part cut 
out of a living body docs not entirely lofc its vital power for 
fomc time, is evident from the modern practice of tranf- 
planting teeth ; and from an experiment of Mr Hunted* at 
London, he put the tcfticle of a cock into die belly of a 
living hen, which adhered to the liver, and became con- 
ueded to it by means of blood- vcffcls •. We have there- • Sec 
fore the greateil reafon to hope, that die divided parts of Afo t, 
the human body, when cloldy applied to each other, will nV *9* 
cohere without leaving any ftnua or cavity between them. 
However, if this method lhould fad, and matter ftill be col- 
lected in the depending part of the wound, it will be ncccr- 
fary to make an opening in that part in order to let it out j 
after which the wvund may be cured in the common way. 

4. During the courfc ot the cure, i\fomctimes happens 
that the wound, inftcad of filling up with flcftiy granula- 
tions of a florid colour, fhonts up into a glaffy like lubftance 
which rife* above the level of the furrounding (kin, while, 
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(a) See an account of the method of fucking wounds in Mr John BctTs Dtftd&ftt on Wound* , Part I. DifcourCe v. 
P* 3, 5* 
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fiimpto lt the fome time, tntleul oflauda^k pm, a llitn Jll-colmtrtd 
■ ^ uuiwi*. an{ j ichor is difchsr *cd. In this cafe the lips of the 
wound lofe their beautiful pearl colour, and become callous 
and white, r.or due* the cicatrizing of the wound nil ad- 
vance. When this happens in a healthy patient, it gtnoal- 
ly proceeds ft< m Come improper manage merit, efpccully the 
making life of too many emollient and rclaxiug medicines, 
an iinmodcsale ufe of ballam* and ointments. Frequently 
nothin ; r more is requifite for taking down this fungus 
than dreGmjr with dry lint ; at other timet descent ire pow. 
ders, fuch as calamine, tutty, calcined alum, See. will he nr- 
ccfiary ; anti fame time* red precipitate mercury mud he 
ufed. "I his lall, however, is apt to give great pain, if 
fprinkled in its dry (late upon the wou id} it it therefore 
moll proper to grind it with feme yellow ball! con ointment, 
which makes a much mote gentle, though at the tame time 
*“* an efficacious efcharotic. Touching the overgrown parts 
wri-’h blue vitriol is alfo found very dfcfiiul. 

Ofrfce'c- Hitherto we have corfidcrcd the wounded patient aus 
gimcn • { othcrwilV in a ilite of perfect health ; hut it mud be obftr- 
wounds* 10 Te ^* 3 ^ r S t w ctmd »3 capable of difordering the f>itenr 
to a grx^t degree* and inducing dangerous diieafejs which 
did not be r o»e etid— If the patient is ftrong and vigorous, 
and the pain and inflammation of the wound real, a ronti- 
derahle degree of fever may a rife, which it will be ncceifaiy 
to check by bleeding, low diet, and other puts of the anti- 
pblogiftic regimen, at the fane that the inflamed lips of the 
wound and parts adjacent arc to be treated with emollient 
fomentations or cntaplafins till the uain and fwclhng abate. 

. On the other hand, it may happen, when the patient i* of a 
weak and lax habit, that the vis vitx may not Ik lufftcicnt 
to excite fuch an inflammation in t]»e wound a.’, is ahfoluttly 
% neccflary for its cure. In t hi* cafe, the edges- of the wound 
look pale and foil ; lire wound Ilfelf ichorous and bloody, 
without any figni of fltfhy granulations ; or if any new flrili 
foootfs up, it is of the fungyus ghfly kind above-mentioned. 
To fuch wounds all ext eriul applications arc vain ; it is ne- 
ccflury to ibxngthen the patient by proper intern?.! reme- 
dies, among which the hark has a principal place, until the 
wound begins to alter its appearance. In fuch peTofls, tow, 
there is feme danger of a kedic fever by the abfoiption of 
matter into the body when the uouiid ii !r. c'* *. aud this 
will take place during the coorfe of the cure, even when the 
appearances have teen at hr 11 as favourable as could be 
wiihed. '1 his hap|>ens generally when the wound is large* 
and a great quantity of matter formed : for l»r this <li(* 
charge the patient is wraktntd,; fo that the pus is no founcr 
formed, than it is by the abfuHxnt veffcls re-conveyed into 
the body, and feverilh heats immediately affc& the patient. 
Vor this the heft remedy is to exhibit the bark copioufly, 
at the fame time fupporiing the paticut by proper cordials 
and rrou'ifhing diet. Indeed, in general, it will be lound, 
that, in the cafe of wounds of any con fidcr able tna ruitude, 
a more full aid non rifting regimen is required than the pa- 
tient, even in h.. Uh, hss been accuftomed to ; for the diC- 
eharge of pus alone, where the quantity is cotkli derahle, 
proves very debilitating, if the patient is net ftnengthened by 
proper diet. And it is conffantly found, *hat the cure of 
fuch forts goes <?n much mote eafily when the patient is 
kept in bis ufual hgbic of body, then when bis fvllcm is 
much emaciated by a very low allowance ; and, for the ianic 
rcafon, purgatives, aod whatever cite tend* to weaken ilw 
t 7 coallitution, aie improper in the citrc of wounds.. 

Of Junior- Hamiorrlmgic* vety frequently happen in wounds, either 
*’ from a dlvifion of one hrge artery, or of a number of tmall 

v oTi.di. onc5, J"- cafe, the fit -ft Itep to be taken by the furgton 

is to cffcA a. temporary floppagc of the blood by means of 


E R Y. Chap. II. 

«trnipre(Tion. He ii then to tie up nil tb* vdfcli in the 
manner to be afterwards deferibeeL Wound* 

When the principal arteries of a wound have been tied, " 
and a little blood continues to be dde barged, but appears 
to come from fundry (mail vtikls only, an experienced fur* 
gton is induced to think, that the neccflary oiuiprclfiotx 
of the bandages will in all probability tjjtii si total Hop. 
pai'c of the hxsnorrliagy. In a general ouaing ot a lmall 
quantity ’of blood from the whole fortacc of a lore, and 
v hen no particular vcffrl can be diitinguilhed* there is a 
c«c«flity for trading to this remedy ; but whenever an 
S'Uty can b<* di covered, of whatever f:ze it may be, it 
ought unquellioiiably to be (ccurcd by a ligature, but 
it frequently happens, that confide fable quantities of blood 
are uncharged, not from any particular vdfck but Iron 
all the lmall arteries over the fuitsfcc of the fore. In 
Wounds of great extent, particularly alter the extirpation of 
cancerous breads, and in other operations where extensive 
fores are left, this fpccic* of hxnwurhagy often proves very 
troublcfcnu. by bciuj exceedingly difficult to fupprcls. 

Bleedings of this kind Teem evidently to proceed front 
two very different and oppofite caufe*. Fuji, Either from 
too great a quantity of blood contained in the vcffcls, or 
from an over degree of tone in the veflcls themfotvc* ; or, 
perhaps, from a combination of both thefe cauJcs. but, 
jtt (tHiiij , Such evacuations undoubtedly happen mo ft fre- 
quently in iuch conilitutions as are very relaxed and de- 
bilitated ; either from a particular Hate of the blood, or from 
a want of tone in die containing vcllcls, oi, in loinc ioftances*. 
from a concurrence ol both. 

In conftitution* perledily healthy, on the occurtence of 
w'ouikIs tven of the moil cxtenlivc nature, as foon a* the 
larger at tines are fecuicd, all the frr.all voile Is whicii have 
been divided are ditniuilhed, not only in their dianietcra, 
but allb in their length; in couieqticncc of which, they re- 
cede conOdcrabfy within the fotfacc of the iurvoumiing parts. 

This caule of itfcll would probably, in the great ell number 
of in dances, prove tuffiucut tur reftmiuing all loia ui blood 
liom the (mailer arteries. Anutiicr very powerful agiul how- 
ever is provided by nature for producing the fame effect. 

From the extremities ot the divided vcflels which at (irlldifo 
charged red blood o«Jy, there now, in their coutratled llate, 
o«>zts out a more thin, though vilcid Auid, containut:; a great 
propottion ol the ci-agulahle parts of the blood ; iuid tlua 
Ik tug tqualiy dillributed over the furface of the wound, by 
its baliamic agglutinating powers has a very confidirable in- 
Uucflte in reftraining all itwli htemonhagics. 

W hen a tedious ooaing occurs in a patient young and vi- 
jrorousand where the tone or the mulcular fibres is evident- 
ly great, the *oft clLctual means of putting a (lop to the 
d. (charge is to relax the vaiculai fyltem, either by opening 
a vein in fomc other part, or, what give* ilill mote immedi- 
ate relief, by untying the ligature on one of the principal ar- 
teries of the part, fo as to allow it to bleed ficely : thole vio- 
lent fpafmodic twitching* too, fo frequent after operation* 
on any of the extremities, when they do not depend oo a 
nerve befog included in the ligature with the artery, are ia 
this msumr more effectually relieved thau by any other 
means. 

By the fame means the patient, from being in a febrile 
beat and much confuted, foou becomes very tiauquil : the 
violent puliation of the heart and larger arteries abates, and 
the blood not being propelled with fuch impetuuiky into tire 
fmallcr vcfTil? ot the pait, they are thereby left at more li- 
berty to rctiaft. In the mean time the patient ought to be 
kept exceedingly cool ; wine and other cordials (hould be ri- 
tpdly avoided i cold water, acidulated either with the mine- 
ral 
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ral or vegetable act ds, might lo be the only drink ; motion 
. pf every kind, ‘particularly of the part afftAcd. fhould be 
' guarded at r ainft ; and the wound being trently covered with 
loft charpie, ou*ht to be tied up with a bandage fo applied 
a* to produce a moderate degree of preflure on the extremi- 
ties of the divided part*. 

As foon at a fufficienr quantity of blood hit been dif- 
charged, the wound being drefted, and the pat ten laid to 
rell, a dofe of opinm proportioned to the violence of the 
fymptum* ought to be immediately exhibited. It ought 
to be remarked, however, that in all fuch' circiunllarccs, 
much larger doles of the remedy are ncccflnry than in or- 
dinary cafe* requiring the ofe of opiatet. Small doles, in- 
ftead of anlwenn.r any good purpose, feem frequently rather 
to aggravate the various fymptom? ; fo that whenever they 
are here had rrcourfe lo, they ought always to be given in 
quantities luificicni tor the intended effeA. 

But hemorrhagic* uf this nature happen much more fre- 
quently in relaxed enfeebled habits, where the folids have 
loft part uf their natural firmnefc, and the fluids have ac- 
quired a morbid tenuity. In this cafe a moderate ufe of 
generous wine ought to be immediately prescribed ; for 
nothing tends fo much, in fuch circumftanccs, to reft rain 
I cmorThagies, as a well dnreAcd ufe of proper cordials. 
By tending to invigorate and brace the folids, they enable 
the arterial fyftem to give a due rcfiftancc to the contained 
fluids ; and. have alfo a considerable influence in red on., j 
to the fluids that vifeidity of texture, of which in ail fuch 
toil an ce« we fuppoic them to be deprived. 

A nourishing diet alfo becomes proper ; the patient 
ought to be kejft cool ; and the mineral acids, from their 
known utility in every fpeciesof haemorrbagy, ought alfo to 
be preferibed. - Reft of body is here alfo proper ; and opi- 
ates, w hen indicated either by pain or fpafmodic atfcAions 
of the mofclcs, ought never to be omitted. 

Together with thefe remedies adapted to the 'general 
fyftem. particular dreflings. appropriated to the ftate of the 
parts to which they arc to be applied, have hern found very 
beneficial. In healthy constitutions, foon after the dif- 
charge of blood is over, the parts are covered with a vif- 
cid coagulable dfulion from the mouths of the now retrac- 
ted arteries; but in conftitutions of an oppofite nature, 
where the folids are much relaxed, the blood in general is 
found in fuch an attenuated ftate as to afford no fccrction 
of this nature. 

To foppiy as much as poflihle the deficiency of this na- 
tural balf -.m, different artificial applications have been invent- 
ed. Duiting the part with ftarch orwheat-flour has fomc- 
times been found of ufe, and gum arabic in fine powder 
has been known to anfwer jvhen thcic failed. 

Applications of this kind, indeed, have been ofed with 
fuccefi in all fuch hsmarrhagies, with whatever habit of 
body they happen to be conncAed ; but they Have always 
proved more particularly ierviccablt in relaxed conftitutions, 
attended with an attenuated ftate bf the blood and an en- 
feebled mufcular fyftem. Alcohol, or any other aitlc-nt fai- 
nts, impregnated with as great a quantity as they can dif* 
false of mitrh, or any other of t he heating viscid guma, may 
be here ufed with fierdom, though in conftitutions of an 
oppofitr nature they ought never to be employed. The 
baliamutn tiaumaticum of the Shops, a remedy of this na- 
ture, has Iona been famous for ittjnftuence iaftich cafes: 
but that indiferiminate ufe of this mid timii.ir application* 
which has long prevailed with fame practitioner*, lias un- 
doubtedly d u e much harm ; for as they a re all po defied uf 
very ftiraulrting (lowers, they of courfe tend to aggravate 
every fymptom in wounds conoc&cd with a tenfe ftate of 
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fibres, when much paiu, and gfpeclally when fpafiaodic muf- Btafrlt 
cubir affcAiona prevail. 

By a due perfcverance in one or other of the plans here ’ 
pointed out, it will fddom happen dial haemorrhagic* of 
this nature are not at laft put a flop to: but when the con- 
trary does occur, when, no* with Handing the ufe of the re- • 

■H'dics recommended, adifeharge of blood ft ill continues; to- 
gether with the means already advifed, an equal mode- 
rate prefltue ought to be applied over the whole fur**ace of^ 
the fore, to be continued as long as the needfity ot the cafe* 
teems to indicate. 

In finiftiing the dreflings of fuch wounds, after the char- 
pie and comprcflci have been applied, a bandage properly 
adapted lo the part ought to conclude the whole, and h» 
fuch a manacr as to produce as equal a degree of pri fibre 
over the furface of the forr as pofliblc. But it now and 
then happens that no bandage whatever can be fo apolicd 
as to produce the defired cficA ; and in inch calc* the baud 
of an afliftant is the only refaurcc; which being firmly ap- 
plied over the <1 re fling*, fa os to product a very tqufl decree 
of preflure, will commonly iuccccd when uo oth:t remedy is 
found to have much influence. # 

Wounds of the nerves, tetrfaos, ard ligaments, are at-5ympto*r» 
tended with much more violent fymptoms than thofc where which 
even oonliderable arteries arg^ divided, and frequently re- 1 el, ^» 
fill every method of cure propofed by the molt IkiUui prac-[j c ^^ u 
titioners. In the Ample proccfs of blood letting, it fre- ur ,„. 
quern |y happens that the tendinous expiation called the 
aponfv’ofis of the biceps mufclc ie wounded, or even the 
tendon of that mufclc kfelt is punctured, by the point of the 
lancet ; or fometimes (t nerve which happens to lie in the 
neighbourhood is partially divided. Any one of thefe 
wounds, though they are the fmalleft we can well hippofe 
to be givco, arc frequently very dangerous and difficult of 
cure. It fometimes immediately happens on the introduc- 
tion of the lancet, that the patient complains ot a molt cx- 
quilitc decree of pain ; and when this occurs, we may reik 
allured that either a nerve or tendon has been wounded- 
On fame occasions, by proper management, (uch at evacu- 
ating a conlidcrable quantity of blood at the orifice ue «i, 
made, by keeping the part at per*cA reft, and preferring 
the patient in as cool a ftate as pofliblc, the pain at flrft v 

complained of will gradually abate, and at laft go oft en- 
tirely, without any bad confequence whatever. At other 
times, however, this pan which occurs infant aneou fly on 
the introdu&ioii of the lancet, iufteadof abatin begins foon 
to. increafe ; a fullneis, or (mall degree of fwclling, tikes 
p hec in the parts contiguous to the - r ound ; the Ups of the 
fare become iomrwbat hard and inflamed ; and, in the 
courfe of 34 hours or fa from the operation, a thirv watery 
fennn begins to be difehar ;ed at the orifice. 

If, by the means employed, relief is not foon obtained; 
thefe fymptoma generally continue in nearly the fame Hate 
far two or pcrh.»ps three days longer. At this time the 
violent pain which at firft took place becomes ftill more di- 
ll retting ; but inftead of being ftiarp and acute as before* 
it it (KiW attended with the fcofation of a burning heat, 
which ftill goes on to increafe* and proves, during the 
whole courfe of the ailment, a fource of conttant diftrrfs to 
the patient. The fullwcvs and hardnef* in the lips of the 
wound begin to increafe, and the fwclling in the neighbouring * 

parts gradually extends over the whole member*. The « 
parts at hft become exceedingly tenfe and hard; an eryftpe- 
Utous inflammatory colour frequently appears over the 
whole*’* netnber ; the pullc by this time has generally be- . 

come very hard and quick ; the pain is now interne, the 
patient exceedingly rciUcis; twitchinga of the ten Jans oc- 
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ou* to a qraatcr or IcfTer degree ; on fome cccafions, q lock- 
ed jaw und other convullive sffcftions fupervenc \ and all 
thefe fymptoms continuing to tncrcafe, it moll frequently 
happens that the torture under which the patient has been 
groaning is at lall terminated by death. 

Different opinions have prevailed refpe&ing the caufe 
taufV* oT thefc fymptoms. By fome they have been imputed to 
thefe'fymp woun d* of the tendons. By others the tendons are fuppo- 
toms. . .fed to be fo entirely deftitute of fenfibility, as to be quite 
incapable of producing fo much diftrefs $ fo that wounds of 
the nerves they confider, on all fuch occafions, as the true 
caufe of the various fymptoms we have mentioned. 

One or other of thefc ideas continued to be the only fource 
for explaining the various phenomena found to occur in 
this malady, till a different opinion was fuggeded by the 
late ingenious Mr John Hunter of London. Mr Hunter 
fuppofes, that alf the dreadful fymptoms found now and 
then to be induced by the operation of blood letting, may 
be more readily accounted for from an inflamed date of the 
internal fuifacc of the vein, than from any other caufe. 
Such a date df the vein he has often traced in horftS that 
. have died of fuch fymptoms from venefedion, and the fame 
appearances have fometimes occurred alfo in the human bo- 
dy. And on other occafions, inflammation having in this 
manner been once excited, haj^bccn known to terminate in 
fuppuiation ; and the matter thus produced being in the 
COtirfe of circulation carried to the heart, Mr Hunter fup- 
pofes that in fuch cafes death may haw been induced by that 
caufe alone. 

There can be no reafoti to doubt the faft held forth by 
Mr Hunter, that in fuch indanccs the vein in which the 
orifice has been made has frequently after death been found 
greatly indamed : but however ingenious his arguments may 
be for concluding that the date of the vein is the original 
caufe of all the bad fymptoms enumerated, and although 
we mull allow that fuch an inflammatory affe&ion of a vein 
mud have a considerable influence in aggravating the vari- 
out fymptoms previoufly induced by other caufes ; yet we 
may very fairly conclude, that it could not probably in any 
one indance be able to account with fatisfaction for their 
firtt produflion. 

In many indances the patient, at the very inllant of the 
operation, feels a very unufual degree of pain. In fome 
cafes, the violence of the pain is almod unfupportablc. Now 
this we can never fuppofe to have been produced by tlx 
mere punfturc of a vein ; for although the coats of vans 
are not perhaps entirely deditute of feeling, yet we know 
well that they are not endowed with fuch a degree of fenfi- 
bility as to render it probable fuch intenfe pain could ever 
be induced by their being pun&urcd in any way whatever. 
»t This inflame! Itate of the veins therefore, as dctc&cd by 
Not jud. Hunter after death, mull be confidcrcd rather as being 
produced by, than as being productive of, fuch affc&ions ; 
and that fuch ailments fhoulil frequently produce an inflam- 
mation of the contiguous veins, it a very probable conjec- 
ture. In the courfe of 48 hours or fo from the operation, 
when the febrile fymptoms are juft commencing, luch a de- 
gree of hardnefa and evident inflammation is induced over all 
the parts contiguous to the orifice, that it would be furprt- 
ti ftng indeed i- thr vein, which is thus perhaps entirely furround- 
He»U> nw. w ith past* highly inflamed, (hould cfcape altogether. We 
“Y fo ,he . (hall therefore proceed upon the fuppofilion of this inflamed 
wounding vc * ns * confequence rather than the caufe 

of « r rrvx of fuch ailments; and of courfe we now revert to one or 
«r tecdiB. other of the opinions long ago adopted on this fubjc&, that 
all the train of bad fymptoms found on fome occaflons to 
fuccccd venefettion, proceeds cither from the wound of a 
nerve or of a tendon. 
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That a partial wound of a 'nerve will now and then pro* 
dikrc very didrefling fymptoms, no practitioner will deny ; Wou. ■<*.>. 
but it has been attempted to be fhown, that tendons are al- * 
mod totally deditute of fenfibility ; and it has therefore been 
fuppofed, tint their being wounded can never account for 
the various fymptoms known to occur in fnch cafes There 
is great reafon however to think, that in different indanccs 
the fame train of fymptoms have been induced by different 
caufes ; that in one inftance a wounded nerve, and in others 
pricks of the tendons, have given rife to them, as wc have al- 
ready fuppofid.' 

In order to prevent as much as poffiblc the consequent vfe*hT d of 
inflammation and other fymptonn which ufually enfue, a con- Sv*s*injr 
fiderablc quantity of blood (hould be immediately difcharged*htfe fymp- 
at the orifice juft made : the limb, for l'everal days 3t lead/'^^* 
ought to be kept in a date of perfieft reft, care being at the WO u B j, 
fame time taken to keep the mufclcs of the part in as re. 
iaxed a dare as poflible : the patient (hould be kept cool ; 
on a low diet ; and, if neccflary, gentle laxatives ought to 
be adminidered. 

Wien, notwit hdanding thefe means, the fymptoms, in- 
dcad of diminifhing, rather become more vi dent ; if the 
lips of the orifice turn hard and more inflamed, if the pain 
becomes more confiderable, and cfpecially if the fwclling 
begins to fprrad, other remedies come then to be indica- 
ted. In this date of the complaint, topical blood-letting, 
by means of leeches applied as near as poflible to the lips of 
the wound, frequently affords much relief ; and when 
the pulfe is full anj quick, it even becomes ncceflary to 
evacuate large quantities of blood by opening a vein in fome 
other pirt. 

The external applications ufually employed in this date 
of the complaint are wann emollient fomentations and 
poultices- In fimflsr affections of other parts no remedies 
with which we are acquainted would probably be lound 
more fuccefsful j but in the complaint now under eoufidera- 
tion, all fuch applications, inftcad of being productive of 
any advantage, rather do harm. The heat of the part >s 
here one of the molt diltreffing fymptoms ; and warm emol- 
lient applications rather tend to augment this fource ot un- 
eafinefs. The lips of the wound aifo are rendered IliU more 
bard, fwcllcd, and of courfe more paiuful ; and the fwclling 
of the contiguous parts is increafed. The bell external re- 
medies arc cooling adringents, cfpecially the faturninc ap- 
plications. 'Hie parts chiefly sffedted being alternately co- 
vered over with cloths wet with a dilution of faccharum fa- 
turni, and plcdgits fpread with Goulard’s cerate, are kept 
more cool and cafy than by any other remedy hitherto uled. 

The febrile fymptoms which occur mud at the fame time 
be attended to, by keeping the patient cool, on a low diet, 
prefer ving a lax date of the bowels ; and, if neccflary, far- 
ther quantities of blood ought to be evacuated. 

On account of the violence of the pain, which is fome- 
times fo excelfivc as to deftroy entirely the patient's reft, 
opiates ought to be freely exhibited ; and when twitching* 
of the tendons and other convulfive fymptoms fupervexe, 
medicines of this kind become dill more neccflary. In or- 
der, however, to have a proper influence in this date of the 
complaint, opiates ought to be given in very full doles ; 
othrrwife, inftcad of anfwering any good purpofc, they 
condantly tend to aggravate the different fymptoms, not only 
by increafing the heat and reftleffncis, but by having an evi- 
dent influence in rendering the fyftcm more fufceptible than 
it was before of the pain and other didrefling effects produ- 
ced upon it by the wound. 

It often happens, however, either from ncgle&ing the wound 
or from improper treatment, that all thefe remedies are had ic- 
couife to without any advantage whatever; the fever, pain, 

2 and 
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Simula «nd (Wetting of the pans continuing, conxulfivc affections of 
^ Wound*. t j,e tr.ufclea at lift o:cur, ail tending to indicate the moil 
imminent danger. In this fituation of matters, if we havtf 
not immediate recourfe to fome cffe&ual means, the patient 
will form fall a victim to the diforder and the only reme- 
dy from which much real advantage ia to be expended, is a 
free and extensive dtxifion of the parts in which the orifice 
prodocing ?ll the mifehief was at firft made. We know 
well, from the repeated experience of age*, that much more 
pain and diftrefs of every kind is commonly produced by 
the partial divifion either of a nene or* of a tendon, than 
from any of thefe part* being at once cut entirely acrofn. 
Now the intention of the operation Hctc recommended, is 
to produce a complete divifiun of the nerve or tendon we 
fappofe to liave been wounded by the point of the lancet, 
and which we confider as the foie caufc of all the fubfequent 
diftref*. 

Thu operation being attended with a ‘good deal of pain, 
and being put in practice for the removal of fymptoms 
from which it is perhaps difficult to perfuade the patient 
that much danger can occur, all the remedies we have men- 
tioned fhould be firft made trial of before it is propofrd : 
frut at the fame time, care ought to be taken that the dif* 
order is not allowed to proceed too far before wc have re- 
courfc to it j for if the patient fhould be prcvioufly much 
weakened by the feverifh fyir.ptoma having continued vio- 
lent for any length of time, neither this remedy nor any 
other with which we are acquainted would probably have 

much influence. So foon therefore as the courfe already 

prescribed has been fairly tried, and is found to be inade- 
quate to the effects expected from it, we ought immediately 
to have rccourfc to a fiffc diviiion of the parts chiefly af- 
14 fc&ed. 

Treatment Wherever a wounded or ruptured tendon maybe fituated, 
of wounded t j ie |; m |j g. on |4 be placed in fuch a manner as will moft 
redTre. readily admit of the retracted ends of the tendon being 

dons. brought nearly together 4 and when in this fituation, the 

mufclcs of the whole limb in which the .injury ha* happened 
mull be tied down with a rolkfefo as to prevent them from 
all kinds of exertion duringHvcure, endeavouring at the 
Came time to keep the parts" eafy and relaxed. Thus in 
a wound or rupture of the tendon of the reftus mufclc of 
the thigh, the patient’s Itg fhould be kept as much as pof- 
fible ft retched out during the cure, while the thigh fhould 
be in Come degree bent, to relax the mufcle itfclf as far as 
poffiblc. 

In fimil^r attentions of the tendo A chillis, the knee fhould 
be kept conflantly bent to relax the mufclcs of the leg, and 
the foot fhould be ftretched out to admit of the ends of 
the ruptured tendon being bi ought nearly into contact. A 
roller fhould be applied with a finnnefs quite fufficient for 
fecuring the mulicles and tendons in this fituation ; but care 
miift be taken to prevent it from impeding the circulation. 
With this view, fine foft flannel fhould he preferred cither 
to linen or cotton { for being more claftic, it more readily 
yields to any fwelling with which the limb may be attacked. 

The late Dr Monro was the firft who gave any accurate 
directions for the treatment of rupture in the large tendons; 
and it is perhaps given with more prreifion, from his having 
himfelf expcrifwced the eflr&s ot this jnufbrtunc in the 
tendo AchiUis. 

He ufed a foot-fock or flipper, made of double quilt- 
ed ticking, and left open at the toe ; from the heel of 
which a ftrap went up above the calf of the leg. A ftrong 
piece of the feme materials went round the calf, and 
was fattened with a lace. On the hack part of this was a 
buckle, through which the ftrap of the foot-fock was paffed, 
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by which the calf could be brought down, and the foot ex- Simple 
tended at plcafurc. Betides there was a piece of tin ap- ^"*“ l d> ~. 
plied to the fore part of the leg, to prevent the foot from — ’ 
getting into any improper pofturc during fleep. After 
propofing to walk, he put on a (hoc witii a heel two inches 
deep ; and it was not till the expiration of five months that 
he ventured to lay alkie the tin plate ; and he continued the 
ufe of the high heeled (hoc for two years. The whole ap- 
paratus is rvprefcnted Plate CCCCXC 1 I. fig. 124. 

From this treatment a knowledge may be formed of the 
treat njent neceflary to be followed in the laceration of ten- 
dons of other parts of the body. ,, 

In wounds of the thorax, even though none of the vifccra Wound* of 
fhould be wounded, we may yet reafonably expect that a the thorax, 
confiderablc quantity of blood will be extravafeted ; and 
this, if very large, muft be evacuated if poffiblc. However, 
it ought to be particularly obfenred, that this extravafeted 
blood fhould not be difcharged before wc are allured that 
the wounded vcflcls have done bleeding. When the pulfe 
appears fufficiently ftrong and equal, the extremities are 
warm, no hickup or convullion appears, and the patient’s 
ftrength continues, we may then know that the internal 
haemorrhagy hasceafed, and that the means for difebarging 
the blood may now be fefely ufed. Matter, water, blood, 

&c. have fome times vanished from the cavities of the thorax, 
and been afterwards difeharged by fwcat, urine, &c. Yet 
this but feldom happens ; and if we were to truft to nature 
only in thefe cafes, it is certain that many would perifti 
from a definition of the vital vifeera by the extravafated 
and putrid blood, who by an artificial extraction of the fame 
blood might have been faxed. 

Wounds of the abdomen muft be dofed as foon as poffiblc, 
and then treated as fimplc wounds; only they ought to be dref- 
fed as feldom and expeditioufly as may be. A fpare diet, with 
other parts of the antiphlogiftic regimen, is here abfolutcly 16 
neceflary. It fometimes happens, that, thro’ a large wound Wounds 
of the abdominal integuments, the inteftine comes out with-'!' 6 

0 ... . f . r , men. 

out being injured ; yet, if it remains for any time expofed to 
the air, the cafe is commonly very dangerous. The moll 
certain, method, in all fuch cafes, is to return the ptotruded 
part as toon as poffiblc; for although writers in genera! 
formerly recommended warm fomentations, &c. to be prc- 
vioufly applied, the latcil authors upon this fubjeCt confider 
the nioft natural and proper fomentation to be that which 
is produced by the heat and moiflurc of the patient’s belly, 
and that therefore the inteftincs, if no mortification has taken 
place, are to be dented from extraneous matter, and imme- 
diately returned. 

When the wound of the abdomen is large, the inteftincs 
eafily prolapfc, but arc as extily returned. But when part 
of an inteftine has been forced through a narrow wouud, 
the diforder is much more dangerous. For the prolapfed 
inteftine being dilUndcd by flatus or the ingefled aliments 
driven thither by the pcriftaltic motion, it will be inflamed, 
tumefied, and incapable of being returned through the line* 
turc of the wound ; whence a lioppagc of the circulation 
and gangrene will foon fullow. In this cafe the utmoft 
care is to be taken to reduce the inteftine to its natural fize. 

When this cannot be accomplilhcd by other mean*, fome 
practitioners of great eminence have even advifed the punc- 
turing of the inteftine in different places in order to dif- • 

charge the flatus. This pra&ice has alfo been recommend* 
cd in an incarcerated hernia, but is exceedingly difapproved 
of by Mr Pott and later writers ; and it feems to be very 
dubious whether any good can poffikly arife from it. To 
puncture any part that is already inflamed, muft undoubted- 
ly add to the inflammation ; and it is very improbable that 

the 
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«nfdrt*ge of flfttns proctm*d by the pan&itrcs wo old at 
. " f ' ffl lie a rrcompcnfc fur the bad confeq Hence* produced by 

the incrra^cd inflammation. The method of Cclfu* is much 
. more elijlhlc j It is to dilate the wound fo as to reduce the 

• inteftinc with cafe, Sometimes part of the inteftinc is loft 
either by fnppurstion or gangrene. In this cafe, all that can 
be done it to If r ike a Angle ftitch through the wounded 
bowel, and to fix h to the external wound by paling the 
future xlfo through the fide* of the wound. 'Ilic end* of 
the inteftinc may perhaps adhere ; or at any rale the wound 
vrill coutmtrt* to perform the office of an anus, out of which 
the faeces will continue to be diichargcd dorin* life. Tire 
dircftloos given by feme furgcoM about tnfertiug the upper 
end or the gtit into the lower, and hitching them together, 
arc perfeftly nrpraAicabh*, a* Mr John Bell hat (hnwn in 
• Part II. his importjnt iiifconrfes on Wounds*; ant! even if they 
rj'k. uf lo VCTT p ra ^)J ca ^| ef would certainly protlucc new mortification, 
which could not but be fatal. 

When the omentum appears prolapfcd, the fame general 
treatment is to be obferved ; only that, when it is dry and 
mortified, the dead part may fafely he extirpated. — We 
(hall conclndc the article of abdominal wounds with a cafe 
from the memoirs of the academy of fciences for the year 
1705, which fhows that we ou^ht not to defparr, even 
though the moft defperste fymptoms ibottld take place, as 
long a* any vis vitar remains. A madman wounded hitrielf 
it» 18 different places of the abdomen. Eight or thefe pe- 
netrated the cavity, and injured the contained vifeera ; he 
had a diarrhera, naufest, and rum king, ten (ion of the abdo- 
men, with difficult refpiration and violent fever, fo that his 
life was ddpaired of. During the firtt four days he was 
blooded feven times ; and during the greateft part of the 
cure his diet confided almoft entirely of flcflvbroth*, with 
the addition of fome mild vegetables. By thefe means he 
war. not only cured of his wounds, but reftored to his right 
fenfes. Seventeen months after, he went mad again, and 
threw himfdf over a precipice, hy which he was inftamly 
killed ; t>n opening the body, the wounds were found to 
have penetrated the middle lobe of the liver, the inteftinurn 
jejunum, and the colon. 

Such extraordinary cures are to be imputed, according 
to the fxtufa&ory explanation of Mr J. Bell, to the abdo- 
men being perfetlly fuD, and conftantly fuhjerted to ftrong 
preffure between the diaphragm and abdominal mulcles ; 
which keepB the parts contiguous to a wound dotcly ap* 
plied to it, prevents the difeharge of trees or even of blood 
m fomc meafure, and gives an opport unity (or a very fpcedy 
x j adhefion between the parts. 

Wound* of In wounds of the head, where the cellular membrane 

die heaJ. only is affected, and the aponeurofis and pericranium un- 
touched, phlebotomy, lenient purges, and the uic of the 
common febrifuge medicines, particularly thofc of the neutral 
kind, generally remove all the threatening fymptoms. When 
the inflammation is gone off, it leaves on the fkin a yellowith 
tint and a dry feurf, which continue until perlpiration takes 
them away ; and upon the removal of the difeafe, the wound 
immediately recovers a healthy afpedt, and foon htib with- 
out further trouble. Bur in the word kind of thefe wounds, 
that 11, where a fmall wound paffes through the tela ccJlu- 
lofa and aponeurofis to the pericranium, the patient will 
admit of more free evacuations by phlebotomy than in the 
former. In both, the ufe of warm fomentations is required; 
but an emollient cataphfm, which is generally forbid in the 
eryfipelatoira dwellings, may in this latter cafe be ufed to 
gteat advantage. Where the fymptoms are not very pref- 
ixing, nor the habit very inflammable, this method will prove 
Efficient ; but it fomctuncs happens that the fcalp is k> 
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tenfe, the pain fo great, and the fvmptommic fever fo high* ©aMiitfad 
that by waiting for the flow effect of fuch means the 
tient rum a rilk from the continuance of the fever; or cite - ■ 

the injured apnocuroiis and pericranium^ becoming floughy* 
produce an ablocfs, and render the calc both tedious and 
troublefome. A divilionof the wounded part, by a Ample 
inciCon down to i!k bone, aodut half an iuch or an inch in 
length, wQl mod commonly remove all the bad fvmptonwi 
and if it be done Ui time, will reader every thing clfe uu- 
neceffary. ~j 

'1 lie wounds penetrating into the ctdtinbf the joints do Wouud* aC 
not feem at firft alarming ; yet, by expofurc to tlie air, tlic the 
lining membrane of fuch cavities acquire fuch a degree of 
fentibilrty as to endanger Ufe when they am large. As . 
foon Therefore as anv-extraneous body, pulhed into the joint* 
is removed, the admiflion of the extern J air is to be guarded 
againit as much as pofliblc. If the wound be not too large* 
this may be done by pulling the flan over the wound of the 
joint ; and, to prevent its retraction, rather adhefivc plaftcr* 
with proper bandaging, is to be ufed. But when inflam- 
mation is come on, repeated and copious blood letting, to- 
gether with fomentations, become neceffary ; and as the 
pahi, in thefe cafes, is apt to be violent, opiates mull 
be adir.irittcrcd ; but (hould matter be formed in the cavity 
of the joint, free vent mull be give to it. 


Sxct. II. Of cmiuftd and lacerated Woumdf. 


Whin the fmall veffda are broken by a blow with any 
hard inftrument widiout penetrating the fkin, at the fame 
time that the (olid hbre* of the part arc crufhcd, the in- 
jury is termed a contufion : an<k when at the fame time 
the fkin is broken, it is termed a contufd and lateral d 
•wound ; becaufe in this cafe the parts arc not fairly di* 
vided as with a knife* but torn afundcr or violently 
ilrctchci t 9 

Every contufion therefore, whether the (kin is broken or Spn^iat 
not, may properly be reckoned a wound; for where the 
injury is (b flight that none of the contents of the fmall 


veiTcls are extravafated, it Jhkrcc defer ves to be mentioned. 

:eof a contufion, therefore, is a 


The immediate confcqueucr 
fwtlling, by rcafon of the exttavalation juft mentioned ; and 
the fkin becomes difculomcd by the blood llagnatiug under 
it : but as tin* fluid, even though covered by the (kin, can- 
not long remain in its uatural date, it thence happens, that 
the contufed part foon lolcs its florid red colour, and be- 
comes blue or black ; the thinner parts being in the mean 
time gradually taken up by the ahforbent vcflels, which at 
laft happens to the bluod itfclf ; the blue disappears, and is 
fuccecdcd by a yellowifh colour* (bowing that the blood is 
now diflblved ; after which the part recovers its farmer ap- 
pearance, and the ruptured vcffcls appear to have united as 
though nothing had happened. 

Thefe arc the fymptomi. which attend the flighted kind 
of cuTituflons j but it is evident, that wheie the blow is fo 
violent as to rupture or crufli fome of the large nerves, or 
blood-veffcln, ail the bad confcqucnccs which attend Ample 
wounds of thofc parts will enfue, and they will not at all be 
alleviated by the circumttar.ee of the (kin being whole. 
Hence it is cafy to fee how a contufion roa^ produce ulcers 
of the word kind, gangrene, fphacclm, carious bones, &c. ; 
and if it happens to be on a glandular part, a feinhus or 
cancer is very iiequently found to cubit. Even the vifeera 
thcmlelvcs, cfpi daily of the abdomen, r.;ay be injured by 
contuftons to fuch a degree as to produce an inflammation, 
gangrene* ox feinhus, nay inftant death* without rupturing 
the lkiu. 
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G ON- shot wounds can be oonfideTed in no other light 
than contufed wounds. In thofc made by a miilkct or pillol 
hail, the moll immediate conliderations are, to cxtr £t the 
bait, or any other ext raucous body which may have lodged 
in the wounded part ; and to flop the hemorrhagy, if there 
is an effufionof blood from the rupture of Tome con tidcr able 
artery. 

It is frequently neccffiiry to enlarge the wound in ordeT 
«j 4 the ball to extract the ba|| ; and it it has gone quite through, (pro- 
or other fo- yJded the lituation of the part wounded will admit of it* 
being done with fafety), the wound is to be laid freely open 
through its whole length ; by which means any extraneous 
body will be more readily removed, and the cure facili- 
tated. 

In order to get at the ball, or any other foreign matter, 
probing is to be ufed a* fparingiy as poflihlc : and this mull 
evidently appear to any one who will only confnier the na- 
ture of the fymptoms attendant on penetrating wounds of 
the bread or belly, either from a bullet or lharp inflrument; 
the t bruiting in a probe to parts under fitch circumtiamrs 
being unavoidably a frefll Itab on every repetition of luch 
pm ‘dice. Wherever probing is receffary, the finger is to 
be preferred as the btit and trued probe, where it can be 
uftd. 

U a ball, or any other foreign body, happens to be lodged 
near thr orifice, or can be perceived by the linger to lie un- 
der the llcin, though at lomc diltancc from the mouth of 
the wound, we (hould cut upon it and take it out : but 
when it is funk deep, and lies abfolutcly beyond the reach 
of the finger, it mud appear evident, upon the lead reflec- 
tion, that throftinp, fird a long probe in quell of the bullet, 
and then, as Iras been pradlifed likewife, a longer pair of 
forceps, cither with or without teeth, into a wound of that 
kind, thou* h with a fort of certainty to extracl it, mud ei- 
ther com ufc. or irritate and inflame, the parts to a great dc- 
f rec ; and confcqucntly do as much, or more mifehief, than 
the hall did at firft by forcing it* paffage fuch a length of 
way. And (hould they at the fame time l:y hold of any 
eonfiderablc artery or nerve along with the hall ( which can 
frsrccwvrr fa»lo r being the cafe), what (hocking eonlcqurn- 
ers would attend fiich a proceeding ! Nor would attempts 
of this fort be Jcfs injurious in cafe a bullet (hould happen to 
be lodged in the cavity of the belly or bread. Such at- 
tempts are the Iff* nectflary, bee a ufc a great number of in- 
ftancra have occurred, where ball* have been quietly lodged 
in fevcral part* of the body, till after many years they have 
worked thcmfelvcs a paflage toward* the fur face, and were 
very eafily extracted ; and many where balls have been en- 
tirely left behind. 

In cafe the wound be oemfioned by a mufket or ptilol 
(hot, and of coutfe but fmsll, it will l>c neveffary to dilate 
it without delay, provided the nature of the part will admit 
of this with fafety : for in wounds near a joint, or in very 
memb ra nous or tendinous part*, the knife , as well a* forceps, 
fhould be put under lome restraint ; nor (hould any more 
opening be made than what is abfolutely requisite for the 
free discharge of the matter lodged within. 

Where the wounded pCrfon has not fullered any great lofs 
e» f blood, and this is generally the cafe, it will be adviCsble to 
open a vein immediately, and take from the arm a Urge 
quantity ; and to repeat bleeding as circumftances may 
require, the fecond, and even the third day. Repeated 
bleedings in the beginning draw after them many advan- 
A Uantage tapes. They prevent a good deal of pain and inflamma- 
cf Llcecuig-tion, leflen any feverilh affaults, forward the digeftion, and 
icldom fail to obviate impofthuraalions, and a long train of 
Vot. XVIII. Part I. 
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complicated fymptoms which arc wont olherwife to inter- -' v “* 
rupt the cure, irufcrably harafs the poor patient, and too ^ ounJ> \ 
often endanger hi* life ; and even where the fever ilh fynsp- * 
toms ru« high, and there i* alniofl a certai/ity that nutter 
is forming, bleeding, in that Hate, is very frequently of great 
advantage. ^ ? 

For live firil 12 dvrs it will be proper to obferve a cool- Regime* 
in f regimen, both in rrfpedl of the medicines that may be 
preformed, ami the diet requilite for the fupport of nature* 

It is abfolutcly ncceffary likewife that the body be coti- 
flantl y kept open. Unlcis, therc'ore, nature does this office 
of herfelf, a (too! fhould be every day procured, either by 
emollient clvllers, or feme gentle laxative taken at the 
mouth ; and whenever there is much pain in the wounded 
parts, immediate rccourfc mull be had to opium. 

As to external applications, whatever is of a hot fpv- 
rituoiis nature is remarkably injurious on thefe uciafions, 
and what no wounded part can in any degree bear. The q 
wound may be d refled with plrdgits of any emollient oint E**ert**f 
ment ; the whole being covered with a common poultice, Vl'**** ,iuB * 
or, in fomc cafes, the preparations of lead may be utrd* An 
opiate (hould now be adrninirtered ; ami the part affrilcd 
being placed in the caficil and mod convenient poll lire, the 
patient fliould be laid to red. The formation of matter, irt 
every contufed wound, is an object of the firft importance ; 
tor, till this takes place, there is often reafon to fufpect that 
gangrene may happen. With a view to haflen fnppurstton, 
the warm poultices (hould be frequently renewed, and they 
(hould be continued till the tenfion and fwcUiug, with which 
wounds of this kind arc ufually attended, be removed, and 
till the fore hi* acquired a red, healthy, granulating appear- 
ance, when it is to be treated like a common ulcer. 

Guo (hot wound* are commonly covered from the begin- 
ning with deep (loughs, and various remedies are recom- 
mended for removing them, livery appearance, however, 
of this kind with which they are attended proceeds entire- 
ly from contuuon ; and, excepting the injur)' be cxtcnftve, 
the (tatigh it not often perceptible, or it is (o thin as to come 
away along with the matter at the firil or (ccoik! drilling. 

Although emollient poultices he extremely ufeful, they 
oujht to be no longer continued than ttU the effedks already 
mentioned arc produced; otherwife they will riot only relax 
the parts, hut alfo produce too copious a difeharre of mat- 
ter, which is fometimes attended with great danger. A too 
copious flow of matter may proceed from different caufes ; 
but in. whatever way it may liave been produced, the prac- 
tice to be adopted mull be nearly the fame, livery collec- 
tion which appears mull have a free outlet, and the limb 
laid in that poltnre which will moll readily a!mit of its run- 
ning off. In fuch circumftances, noiirifhing diet and Peru- 
vian bark in conlidcr able quantities arc highly ufeful. When 
the dilchargc continues copious, in fpitc of every effort to 
check it, detached pieces of bone or fomc extraneous matter 
are probably the caufe. In fuch a lituation nothing will 
leffcn the quantity ot matter till iuch tubftances he removed. 

The wound ought therc f ore again to be examined, and loofc 
bodies removed. Piece* of cloth have been known to be 
removed by felons, when that method was practicable, after 
every other method had failed. Opium likewile is frequent- 
ly ufeful in checking an excelfivc dilchargc, when it liappcot 
to be kept up by irritatiop. 

Although no confiderablc bemorrhagy may bappea at 
firil in gun-fhot wounds; yet after the (loughs commonly 
produced upon fuch oocaJioo* have come off, fume confi- 
derablc arteries may be expofed, and then a dangerous he- 
morrhagy may enfue. The hemorrbagy is often preceded 
by a great heat in the injured pints, and with a throbbing 
pulfatory pain. At this period it may frequently be pn> 
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vented by plentiful blood -let tin?, particularly local. But 
if the hemorrhagy has fairly taken place, and from arteries 
of conltdcrable fuc, nothin? will do but the proper applica- 
tion of ligatuics. As the difeharge in thefc cafrs would 
often prove dangerous before the fur»*con could be p-octi- 
red, the attendants fhould be fumlfhed with a tourniquet, 
with directions to apply it* upon the firil appearance of 

blocd. 

Till of fate years the fcarifying of gnn-fliot wounds was 
a practice which pievailed very univerfally amom? furgeons; 
and ii was expelled by this, that the Houghs with winch 
wounds are fomelfmes covc’etl would fooner feparate, and 
that the cure would thereby be more readily performed. 

It is now, however, known, that this practice, inllcad of 
being ufefut, very generally does harm by increalin? the in- 
flammation. It fhould therefore be laid entirely afidc. 
When a gun- (hot wound cannot cafily or fafely be laid open 
from one end 'to the other, perhaps it may l>e proper to in- 
troduce a cord through the Anus. Tin*, however, fhould 
not be attempted till the (iift or inflammatory Hate of the 
wound is over : but when a cord cannot be properly intro- 
duced, on account of the titnation or direction ot the wound, 
compreflion may prove equally ufcful here as in cafes of 
punctured wounds. 

Mortification haopening after gtin-fhnt wounds, is to be 
treated in the fame manner as if it had arifen from any other 
caufc, only bark is not to be proYmfcuouAy uftdj a>, in ple- 
thoric habits it may prove hurtful, though in debilitated re- 
laxed habits it will be extremely ufeful ; but even in fuch it 
fhould never be given while much pain and leniion con- 
tinue. 
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cautery; which, together with a plentiful fuppuration, has t lt’d*mma- 
in different inilanccs, appeared to anfwer the purpofc eflec-*' 00 * n< * 
tually ; at lead, patients treated in this manner have efc;i- 
ped, while other*, bit at the fame time by the fame a:.imd , ^ « 

have fuffered. The fopner the operation is performed, the 
more effectual it is likely to prove; but it ought not to be 
otnitted, even though fume time has efapfed from the time 
that the wound was inflicted; for there is reafon to fuppofc 
that this poifon does not enter the fyftent fo quickly as fe- 
veral others arc oblcrvcd to do. Sea-bathing has been mu .'ll 
recommended in all a tea as a preventive: hut there ae 
few well attcflrd cafes of its being attendee with advantage. 

Many preclitioiirr* depend much on mercury ; and as it can 
be ufed along with any other plan of treatment, it ought 
not to lx* ncglg&cd. 

When wounds are poifoned by the application of muter 
from certain fores, s» tiKjfe of the venereal or cancerous 
kinds, or from any of the vegetable poifens, it iu better to 
remove the part aiucUd immediately, than to undergo a 
courfe of medicines gcnciaily flow and often doubtful in 
their operations. 

The metallic poifons do not fall to be confidcrcd in this 
place ; for however d- ieUiious they may be when taken in- 
to the flomach, they icklom appear to Ik. otherwife hurtful, 
when applied to wounds, than by irritating or coirodiug the 
parts with which they come in contact. 

CHAP. III. InjUmm ition and its Confrqucnceti 
Sfccr. I. Of /iJJammatkn and Suppuration. 


Sect. IV. Of Poftr.eJ Wounds. 

37 Pot bom may be introduced Into the fyffcm various ways. 
ofwounS! The effects of the poifon introduced by the flings of infects 
tx.ifjrrd i-ymay frequently be prevented by applying immediately vine- 
by «he bite gar or ardent (pints. After inflammation has come on, the 
of auiiuaU tno ft effectual remedy U the wafhing the parts with cold 
water. The bite of a viper is not always dangerous ; but 
as we ran never judge with certainty whither the woanjk.be 
poifoned Or not, and as the poifon of this animal acts very 
tpeedfly upon the fyffem, its bad effects ought to be pre- 
vented by every pofible meant. The injured part ought 
either to be cut out immediately, or dellroycd with the ac- 
tual or potential cautery. 

Formerly futtion was much employed, and frequently 
with fuccefs : it fhould not, however, prevent the removal 
of the part. After the part has been removed, we fhould 
endeavour to produce a plentiful fuppuration. When the 
poifoft appears to have entered the fyftcm, the application 
©f warm oil over the whole body has been extolled ; and it 
has been laid that advantage has been derived Mom the in- 
ternal ufc of it. From iomc late obfervations, however, the 
efficacy of this remedy is much to be doubted. Perhaps a 
plentiful fweat, kept up for a confidcraLle time, is the molt 
certain method yet dilcovcred. Small dofeo of volatile al- 
kali frequently repeated is more to be depended on fur pro- 
ducing this effcCi titan any other remedy. 
w 3* The bite of a mad animal occaftons the moft formidable 
frumlhe poifoned wound known in this country. In thefc wounds by- 
hire rtf mad drophobia indeed docs not always enfue ; but when it docs, 
animili. death is slmoft certainly the confcquence. A variety of nrv- 
llrums for preventing and curing this dtfeafe have been held 
forth to the public ; but there is fearedy any well attriled 
faClef any one of them proving ufcfnl. Nothing yet known 
can be depended upon but the immediate removal of the in- 
jured part, either with the fcalpd or the actual or potential 


Inflammation of any part is accompanied with increa- 
fed heal, red neb, and painful tention. For the remote and 
proximate cattles of inflammation, together with the treat- 
ment of inflammatory difeafes, fee Ph^gmafia, article Ml- .19 
DictME. Inflammation is commonly divided into two fpe ,m * 
cies, the phlegmonic and trythmusde. The firil it d i :li ngtfi il j ^ m ' 
ed by confxderable (welling*, throbbing pain, and circumfcri- 
bed bright red colour. The fccond by fupeiticial fweliing, 
burning pain, dull red colour, apt to Iprtad, difappearing 
wlicn prtflrd, and quickly returning ; the part affc&ed is • 
frequently covered with finill veficles. 'Flic conl'rqiicnces *° 
of inflammation arc fuppuration and gangrene, uulcCs 
inflammation be checked and terminated by refolution.— >urItioa 
That an inflammation will terminate in fuppuration iruy bea-u) -sa- 
known from the length of time it has conlhmeJ, from the!C rc *«* 
remifiion of the pain and harduefs, the greater elevation of 
the fkiu in the middle p3rt, a change of colour from red to 
blutfh or livid, a flight fever with fhivering, and from a fluc- 
tuation of matter perceived on handling the part. 

During the firfl Hare of the inflammation, however, we^ 4 * 
ought, for the moil part, to endeavour to refolve it, or prc- (Ul re °* 
ve* t the fuppuration. Yet fome cafes muff , be excepted. fl».u I : be 
For instance, thofc inflammatory fweltujgs which fomeumesiuempud. 
occur in fevers, or fucceed to them, ought always to be 
brought to fuppuration ; and it might be very dangerous to 
attempt a refolution of them. In fwellings of a i’crupliuloua 
nature, it is perhaps beft to do nothing at all, either with a 
view to refolve or fuppurate. Thus it might be daagcroua 
to make ufc of repellent applications, at the fame time that 
it is by no means advifable to promote their fuppuration ; 
the cure of fuch (welling*, when opened, proving always 
very trouble fume ; while at the fame time it is known, Out 
fuch (writings may remain for a very long time without any 
rilk to the patient. In the lues venerea, too, as wc are 
poflvffed of a certain antidote for the diforder, it is bed not 
to attempt the fuppuration of any buboes which may ap- 
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IrAimma- pear ; a? the care of them, when opened, very often prove* 
ti..n j»*d extremely troublesome ; and a* their bcinj opened cannot 
r^p l>Ur *” con<r ^ ,utc any thing towards their cure. • 

t'-‘— w * Whcic the inflammation is but beginning, and the fymp. 

)i tom* are not' fo violent as to affect the general fyftem, to- 
of pj cl | remedies, with a due attention to regimen, often an- 
T H*nuua- Wtr ,n re ^ v * r K them. Tlie firft thing to be attended to 
in t ^ lC ^ of every inflammation, ts the removal of the ex* 
dtirg caufes, which either have brought on the inflamma- 
tion anginal))*, or which may continue it after ir i« begun. 
Such are extraneous bodies in wound*, piece# of fia&urcd 
bone*, luxation*, fee. Or all the various application* for an 
inflamed part, thofe of a fedetivc nature arc chiefly to be de- 
pended upon ; and, next to thefe, emollients. Of the for- 
irct kind wc may conflict all the different preparation* of 
lead difiblved it* vinegar; together with vinegar it felt, which 
gem ally acts alfo a* a fedative. Among the latter wc may 
place the mild expreffed oils, a* alio the foft ointments made 
with thefe oil* and pure wax. 

When we fpcak of fedative medicines, however, it muff 
not h»e under flood that ail of that dais arc to be ufed indif* 
criminatcly. Thu* opium, thou «h one of the molt powerful 
of all fcdatires, yet as its application, externally, to the hu- 
man body, is always attended with tome degree of irritation, 
however ufeful it may at times be found in feme particular 
fpecics of inflammatory diforder*, will never, probably, as an 
external application, become ot general ufc in thefe cafes. 
Warm emollient fomentations alio, though powerful feda- 
tives, as tending more effectually to temove tention and pain 
than perhapfl any other remedy, arc conftantly found to lie 
improper where a resolution is to be wifhed for. Their 
con it ant effedt is, cither to bring the t welling to a fuppura- 
lion, or to relax the part* in fucb a manner as to render the 
removal of the diforder always exceedingly tAliou*- 
• Mr Bell recommends the preparations of lead as proper 

applications, in cafe* of external inflammation, where we with 
for a rrfolution. The belt method of applying it, he fay*, 
i* in the form of a w-atcry folution ; and he gives the fol- 
lowing formula: “ ft. Sacchar. fat urn. *f». ; lolvc in acet. 
pur. s,iv. ; et adde aq. font an. diilillat. lb ip 1 he addition 
of vinegar renders the folution much more complete than it 
ether wife would be ; and without it indeed a very confider- 
able proportion of the lead generally feparates and fall* to 
the bottom. 

In making ufc of this folution in cafes of inflammation, 
a* it is ol confcquence to have the part* affedted kept con- 
ftrntly inoift with it, cataplafma prepaicd with it and crumb 
of bread in pencial anfwer that intention exceedingly well. 
But when the inflamed part is fo tender and pain'ul as not 
eafily to bear the weight of a poultice, which is frequently 
the cafe, pieces of foft linen muittened with the folution an. 
fwrr the purpofe tolerably well. Both fhould be applied 
cold, or at lealt with no greater warmth than is merely neccf- 
fary for preventing pain or uncafincfs to the patient : they 
fhould be kept a’rnofl conflantly at the part, and renewed 
always before turning liiff or hai(L 

When the lettfion and irriiation on the fkin arc confldcr- 
able, emollients are olten attended with vdry great advan- 
tage : the part* affected being, in fuch a Hate of the difor- 
der, gently rubbed over with any of the inild expiefled oils 
two or three times a-day, the tcnfion, irritation, and pain- 
are often very much relieved, and the dikufiiun of the tu, 
mqr thereby greatly promoted. 

In every cafe of inflammation, indeed, emollient applica- 
tions would afford fome relief, hut as the preparation* of 
lead, already recommended, prove in all fuch diforder s if ill 
more advantageous j and as unguents of every kind tend 
coniidcrably tu blunt the action 01 lead ; thefe two lets of 
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remedies fhould as feldom as poffible be allowed to interfere frfUrrma 
with one another ; and emollients fhould accouiipgly never h' 0 ” 2n,, ‘ 
be prescribed, but when the circumflanccs already mention- 
cd, of irritation, tenflon, and pain, are fo confidcrable as to — y— . 
render their application altogether ncceflary. • 

When the part affected with inflammation is not very ten- 
der, or lici. deep, applications of vinegar are often had re- 
course to with confldcraklc advantage: the txotl effectual 
form of uf:ng it fceir.s to be by way of cataplafm, made w ith 
the flrongell vinegar and crumb of bread. In fuch cafes, 
an alternate ufc of this remedy, with the faturninc folution, 
has -produced more beneficial effect* than arc commonly ob- 
fci ved from a continued courfe ot any one of them. 

At the fame time that thcle application* arc continued, 
blooding with letches, or cupping and fcarifying, as 
Dear as poffible to the part affected, ia generally of very 
great fervice ; and in no cafe of local inflammation ihould- 
cver be omitted. In all fuch cafes, the whole body, but 
more efpecially the difeafed part, fliould be prefenred as free 
a* poffible from every kind ol motion j and, for the fame 
rcafon, the ncccffity of a low cooling diet, in every inflam- 
matory diforder, appears obvious, as docs alfo a total abfli- 
ncnce from ipirituouB and fermented liquors. 

In flight cafes of inflammation, a due pcrfevrrance of the 
fcvcral article# taken notice of will, in genera), be found ?ing, wh«n 
fuflicicnt for every purpofe. But when there is likewife at r ;T erf ' >r 
full, hard, or quick pulfc, with otlier fymptoms of fever, ge- I‘ ur " 
ncral blood-letting becomes ncceflary; the quantity of blood P °* < * 
taken away being always to be determined by the violence 
of the dilorder, and by the age and flrength of the patient. 
Evacuation, however, fliould never be carried to a greater 
height than what is merely ncceflary for moderating the fe- 
brile fymptoma ; for if fuppuration fhould take place after 
the fy Item is too much reduced, its progrei* is thereby ren- 
dered much more flow and uncertain, nor will the patient be 
fo able to bear the dilchar^e that mud cnfuc upon opening . 
the abfeefs. The ufe of gentle laxative*, together with cool- 
ing diaphoictic medicines, arc alfo attended with very good 
clients. 

Thefe different evacuations being prcixmtd, the next ob- 
jeft of confequcnce is to procure cafe and quictoefs to the 
patient j which is often, in inflammatory cafes, of more real 
fervice than any other circumiUnce whatever. The moil 
effectual remedy for this purpofe is opium ; which, when 
pain and irritation are cooliderable, as in exteniive inflamnu- . 
lions very frequently happens, fliould never be omitted. In 
Urge wounds, efpecially alter amputation* and other capital 
operations, alfo m putitture# of all kinds, large doles of opium 
are always attended with remarkable good effects. In all 
fuch cafes, however, opium, in order to have a proper in- 
fluence, fhould, a* was obfenred, be adfoiniftcred in very 
large doles ; otherwife, in dead of proving fcrviceablc, it 
feems rather to have the contrary efflft ; a circuiuflance 
which is perhaps the chief reafon for opiates in geueral ha- 
ving "been very unjufUy condemned in every cafe of inflam- 
mation. 

By a proper attention to the different ctreumftances taken 
notice ol, in the courfe of three or four days, and forne- 
times in a fhorur fpaceof time, refolution ot the tumor will 
in general begin to take place ; at lead before the end of 
that period it may, for the mail part, be known how the 
dilorder it to terminate. It the heat, pain, and other at- 
feuding fymptoms abate, and efpecially il the tumor begins 
to decicair, without the ucccurrencc of any gangrenous ap- 
pearances we may then be abuoit certain that by a continu- 
ance of the fame plan a total refolution will in time be ef- 
fected. 

But, on the contrary', if all the different fymptoms rather 
N * iucTcaicj 
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incrcr.fe ; and efpecialiy if the tumor turns larger, and fome- 
wluit foft, with an increafe o r throbbing pain; we may then 
with tolerable ceitaiuty conclude, that fuppuration will take 
place ; and fh'.uld therefore immediately defitt from filch 
applicant n& a? were judged proper while a cure was thought 
practicable by refclutinn, and endeavour to afiill nature as 
much as poffitde in the formation of pus, or what is called 
maturation of the tumor. For this purpofe there is nothing 
better than to preferve a proper device of heat in the parts. 
This is commonly done by the means of ivarm fomentations 
and catapl.ifrm ; and when thefe arc regularly and frequent* 
ly renewed, nothing, it is probable, could more cfftftrtally 
anfwcr the purpefe. But in the ordinary manner in which 
they are applied, by the cataplafms l*cing renew'd rudy 
orce, or at moll twice a day, they mud always, it is ima- 
gined, do more harm than good. For fo foon as the da: '7-re 
of heat they were at firft pofliefled of is diflipated, the moif- 
turc kept i:p by them, with the confequent evaporation 
which enftics, muft always render the part a great deal cold- 
er than if it had been merely wrapped in flannel without the 
cfe of any fueh application. 

In Older to receive all the advantages of (bch mrrdics, 
the partafteftid fhould be well fomented with flannels puf- 
fed out of any warm emollient deewftion, applied a« warm 
as the patient can cafity bear them, continued at leoft half 
an hour at orce, and repeated four times a day. 

Immediately after the fomentation is over, a Ur re emol- 
lient poultice Ibmild likewife be applied warm, and renewed 
every fccond or third hour at farthcll. Of all the tones re- 
commended for emollient catapUlms, a common milk and- 
bread poultice, with a proportion of butter or oil, is perhaps 
the moil eligible ; as it not only poflefles all the advantages 
of the otlicrs, but can at all times be more cafUy ob- 
tained. 

Roafled onions, garlic, and other acrid fubflance*. arc 
frequently madrufeof as additions to maturating cat apl aims. 
When there is not a due degne of inflammation in the tu- 
mor, and when it appears probable that the tuppmntion 
would be qu ekened by having the inflammatory fymptnms 
fbmcvvhat inerrafed, the addition of fuch lubilances may 
then be of fervice ; but when Uimnlants are necellary in 
fuch cafes, a (mail proportion ot flrained galbamun, or of 
any of the warm gums, difiolved in the yolk of an eg?, and 
added to the poultices, is a more certain form of applying 
them. Whenever the inflammation, however, takes place 
to a proper degree, fuch flimulating fubflauces never can be 
neceflary ; and in many caicv, it is apprehended, they may 
even do mifehief. 

In fuch tumors as, from their being poflWTed of little or 
no inflammation, are commonly faid to be of a cold nature, 
a# they are generally indolent, and proceed very Howdy to 
fuppuration, plailcrs cotnpofa! of the warm gums are often 
had recourfcto with confiderable advantage. In fuch cafes, 
they are not only of ufe by the flimulus and irritation they 
occaiion, but by the heat which they tend to prcfirve in the 
pait. They become particularly neceflary wflicn the patient, 
by being obliged to go abroad, cannot have cat&plafim fre- 
quently enough Tenewed, or fo conveniently applied ; but 
when iomc fuch objection does nut occur, the latter, for 
very obvious reafons, (hould always be preferred. 

l)ry cuppin r, as it is termed, that is, cupping without 
the ule of the fcarificator, upon or as ncir as poflible to the 
part afTcfted, is frequently had recourfe to with advantage 
in promoting the fuppuration of tumor*. It is only, how- 
ever, in fuch aa thefe laft mentioned, where there feems to 
be a deficiency of inflammation, that it can ever either be 
neceflary or ufeful ; but in all tumors of a real indolent na» 
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tore, and where there is ftill fome probability of a fupjju-u flam.im- 
r at ion, no remedy is more effectual. ** on ■«<* 

Thefe dl£Terent«applications, under the rirfl rift ions taken 
notice of, being continued for a longer or Ihortcr time, ac- < 
cordin ' to the fize of the tumor, its titanium, and other rir- 
cumftancc% a thorough fuppuratioo may iu general ut Uit 
be nrpefted. 

Matter being fully formed in a tumor, is known by a re- 3^ 1 hat 
million of all the fyniptoran taking place; the throbbing m* ter » 
prin, which before »» frequent, now goes off, and the pa-»«>raic4. 
tient complains of a more dull, conllant, heavy pain : the 
tumor points at fomc particular part, generally tuar to its 
middle; where, if the matte r it not encvtled, or deep tested, 
a whitiih yellow appearance is obferved, intlead of a deep 
red that formerly took place ; and fluctuation of a fluid un- 
derneath is, upon preflbre, very evidently difeovered. Some, 
times, indeed, when an abfeefs is thickly covered with muf- 
coUr and other pa its, though, from concurring circurnlbui- 
ces, there can be little doubt of there being even a very 
confiderable collection of matter, yet the fluctuation cannot 
be readily diftinguifhed : it does not, however, often hap- 
pen, that matter is fir very deeply lodged as not to be dif- 
covrred upon proper examination. 

This, however, is a circymJlance of the greateft confe- 
qucnce in practice, and deferve* more attention than it 
commonly given to it. In no part of the furs? eon’s em- 
ployment is experience in former fitnilar calcs of greater 
ulc to him than in the pretent ; and however fin pic it 
may appear, yet nothing, it is errtain, more readily di- . 
ftinguifliev a man of obierratinn ami ex ten five pra‘lice, 
than his being able eafiljr to deteft collections of deep feat- 
ed matter ; whilft nothing, on the contrary, fo material- 
ly p-flcfts the character of a lurgcoti, as his having, in fuch 
cafes, given an inaccurate or uujutt prognofis ; as the 
event, in diforders of that nature, comes generally at latl to 
be clearly demon A rated to all concerned. 

Togtllicr with the ieveral local fymptoms of the prefence 
of pu* already enumerated, may be mentioned the frequent 
fhivcrin;s to which patients are liable 0:1 its firfl formation: 
thefe, however, fiddom occur fo as to be ditlindly oMervcd, 
uulefs the collet ion is confiderable, or fcated internally in 
tome of tire viiccra. 

After the matter is fully formed, and the abfeefs brought Of o; e~m£ 
to maturity, the only remedy ts to open it, and give vent io»WcelTc», 
the pus it contains. In many cafes, indeed, nature will do 
the work, and abiccflcs, when iupcTficially I rated will cer- 
tainly built of themlclvcs : but where the matter lies deep, 
wc arc by no meant to wait lor this fpontaneous opening ; as 
the pus w-fll acquire an acrimony before it can break through, 
the internments, which may prove very prejudicial to 
health. However, it is a general rule not to open abreeflea 
till a thorough fuppuration lias taken place ; for, when laid 
open long before that period, and while any couhdoable 
hardnefs remains, they coramouly prove more troubiefome, 
and fcldom bcal fo kindly. 

In fume cafes, however, it i» neceflary to deviate from- 
t his general rule, and to open them a good deal fooner ; 
particularly in all fuch critical abicefles as occur in malignant 
fevers. In like manner, in the plague, we are commonly advifed 
to open fuch tumors, lo foon as they are at all tolerably ad- 
vanced, and not to wait till they are fully maturated ; as, 
from experience in thefe diforders, it is found to be of more 
confequence, for the removal of the original difcaie, to have 
a quick difeharge of matter produced, than any harm the 
patient can ever fufler from Iiaving a f welling fume what pre- 
maturely laid open. 

In abfcellcs, alfo, fituated on any of the joints, or upon 

either 
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nflantioa- sithcr of the large rarities of the bread and abdomen, and 
ion 4 ; i*l more cfpccully when they fee® to run deep, they fhoul i al- 
»u; para- rj y, be opened as toon as the lead fluctuation of matter i* 

L * . . difeovered. For, wUn the refinance is on every fide equal, 
they juft at readily point inwardly a> outwardly : and the 
conl'cqucnce of a large abfeefa burfting into either of tfwe 
large cavities, is well known moil frequently to prove fatal: 
An inltance of which, in tha following cafe, with very little 
attention, might have been prevented. A furgeon o: cnii- 
ucr.oc, and of very extenlivc praAice, was applied to by 
a young hcaithy-1 •oking man, with a Urge abfeefa upon 
the left fide of his chelt. A fluctuation of a fluid was, 
upon preffnre, very evidently difeovered; and it was agteed, 
by other twA practitioners who were prefent, that an open- 
ing fhould be made to give vent to the matter. But the 
opeiator, being much engaged in bulinefs, could not fix 
ou an earlier period for doing it than the third day from 
the patient’s applying to him : unlutkly, however, the pa- 
tient died fuddeoiy in his bed the night before the abfeefa 
was to have beea opened. On examining the body, the 
tumor had disappeared entirely, without any external open- 
ing being obfcrvable ; and, on opening the thunx, it was 
found to have burfl inwardly upon the lungs, and produced 
immediate fuffucation. 

In every other circumflance, however, except in the cafea 
•Hilled to, the rule in opening ablcrflcs is, as was already 
remarked. To allow a thorough fuppuration to take place, 
before any vent whatever be given to the matter t and it 
being then determined to lay the collection open, the next 
quell ion tliat occurs, is with refpeCt to the manner of do- 
ing it. 

'rhere arc three ways of opening an abfeefs fo as to give 
an outlet to the matter ; by caullic, by iucifion, or by the 
4 g introduction of a felon. The firil is more agreeable to li- 
ly cau.lic, mid patients, who are afraid of the pain of iaetfion, but is 
attended with foire inconveniences which render the method 
of incili n much preferable. Can die acts flowly, and pro- 
duces a long continued pain ; betide*, no kind of caufiic has 
yet been invested, the effects of which can be confined to 
ft certain determinate extent ; hence the patient is Katie to 
fuffer much unnecefTary pain, as the candies commonly 
employed are either the lapis infcmalis or lunar caufiic. 
The abiccU is to have a (lip of adh'cfive platter applied »o it, 
with a flit cut in it of a fixe fomewhit lefs than tht opening is 
intended to be. This flit is to be filed with cauttic redu- 
ced into a powder, and wetted to make it act more quickly. 

It is then to he covered over with a platter, and the whole 
is fecund with a firm comprefs and bandage. The time 
neceflary for the cauttic to make a lufficient opening will 
depend upon the thicknris of the (kin and llrength of the 
cauttic ; but generally it requires fcvrral hours. When we 
fed that aa ctchar is made, it is to be foftened with any 
emollient ointment until it can be readily frpa rated ; a'ter 
which, the matter is to be difeharged, and the abteefs treat- 
ed as one opened by incilion. 

The method of opening abfeefle* by the knife is, to make 
an incifion of fuch a fixe as to give free vent to the matter. 
The opening is to be made in the under part of the tumor, 
that the matter may pats readily out. It has been a prac- 
tice among furgeons cither to open a large abfeefs from end 
to end, or at lead through two-ihirds of its length ; but 
from the bad confequrnccs which often attend this method, 
the late ft pradiiioncrs have thought it better merely to five 
a free difeharge to the matter, without expofing the part to 
the a&ion of the air. 

aicton. The third method", viz. that by the feton, is now fre- 
* qucntly employed. It has the advantage of being attended 
with little pain, emptying the abfeefs in a gradual manner, 
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and completely preventing the acecfs of the air, which, iu ttargryec. 
the either two methods, is often attended with bad Confer- 
quercesj and it frequently perforins a cure in a much (hott- 
er time. 

There arc various inflniments for introducing tha feton: it 
may even frequently be elonc by a lancet and common probe ; 
but the inftiumenu rtprrfented in Plate CCCCLXXXV11. 
fig. i. and 2 . are more frequently employed. One of thefe 
bring threaded with glover’s foft ftlk, is to be introduced 
through the upper part of the tumor ; but if the blur.t oue 
{fig. 2 .) be employed, it w ill be neceflary to have the afliti- 
ance of a lancet ; the iuftruraent is then to be brought out 
at the under part of the tumor, and in this way the matter 
will be allowed to run gradually off. 

The ufual mode of dreffing an abfeefs the frft time is 
with dry lint. In the courfc of drciBr.g, it will be proper 
to have regard* to the fituatfoR of the abfeefs, and as much 
as poflible to make the patient favour the difeharge by hia 
ordinal y poilure : and to this end dfo, the difeharge mttft 
be ailiiled by comprefs and bandage : the comprefs may be 
made of toft old linen, applied according to the nature of 
the part and the fcafon of the year. The frequency of 
dreffing will depend on the quantity of difehar ge : once in 
24 houts is ordinarily fufiicient ; but fomeiimcs twice, or 
perhaps tlircc times, is neceflary. 

Sect. II. Of Gangrene. 

Thk other confequence of inflammation is gangrene,, 
which may terminate in mortification. When the colour 
of an inflamed part changes to a dark red, when blitter* 
arife on it containing an ichorous fluid, we know that it 
has become gangrenous. When It becomes black, fbccid, 
am! infcnfible, when it lofts heat, and acquires a putrid 
fmcll, it has proceeded to complete mortification. A gan- 
grene fcldoin affects tiiofc who enjoy a good habit of body*, 
though, even in them, it may be brought on accidentally 
by whatever deft toys the texture of a part ; as contusion, 
k»«g continued pi enure, or whatever deprives a pari of its 
nourithincnt. In like manner, cold, by putting a (lop to 
the circulation, may produce ganyrene, and frequently does 
fo in cold climate 8. This comes on fudiienly, without any 
pain or previous inflammation ; and the patient himlclf is fre- 
quently inlenf ble of it, till lie is informed of his fit nation by 
fomc other perfon. 

A deft A in the circulation, in extreme old age, frequ&tly 
occafiuns mortification in the extremities. j f 

There are fomc iuttanccs of what is called dry gangrene. Dry guw 
in whiclt the parts continue totally mot titled for a great grcuc. 
length ot time, without cither turning very flaccid, or 
running into diffolution. But fuch cafes never occur from 
inflammation $ they happen commonly fiom the flow of 
blood to fuch parts bring put a flop to by compreffion of 
one kind or another, as tumors, ligatures, or other iimilar 
caufes, obttriiAing the principal arteries which ufed to fup- 
ply them ; which, when the iloppige ot the circulation is 
complete, always occafions a very (low, tedious, mort idea- 
tion ; and as the parts in fuch inflances are no longer fup pli- 
ed with frcfli quantities of fluids, while a confiderable evapo- 
ration mud flill be going on, fuch a decree of humidity 
cannot therefore poffibly occur as does in other cafes of 
gangrene. So that fpecies of the diforder has, perhaps, 
with propriety enough, been termed the dry gangrene. 

There is another variety of the difrafe termed white gan- 
grtne ; in which the parts fuppofed mortified do not lunig^ 
black, but retain nearly their former colonr, &c. Whether 
fuch a complaint, however, can with propriety bedenomina- 
ted gangrene or not, may properly lie doubted : but as it is 
chiefly that fpccics of the diforder which iucceeds inflam- 
mation. 
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Gi'g rmy. rnation that is here particularly treated of, and in which no 
1 fuch varieties arc cvci observed, it is not neccflary to carry 

the inquiry farther. 

Progi.ofit. The prognofis in every cafe of gangrene is doubtful 
at fuft, as, even in the flighted cafes, tlic patient may fuffer 
fro n the fp reading of the difeafe; but flight cafes, from ex- 
ternal injuries a*'c more favourable than thole which arife 
from internal canfcs, though no period can be considered 
fafe till the difrxfed parts arc feparated, and even entirely 
call off. When inflammation happrns round a mortified 
part, more cfpccially if pus be formed, we may pretty cer- 
Umly pronounce that the mortified pa*t will be thrown off. 
Mr ii n rf When there is rcafon to fill pc ft from the violence of the 
j r.vcmirir fever and i-rcat heat of the inflamed part, that it will termi* 
nate in gangrene, blood-kiting, and whatever may have a 
<< tendcr.cv to moderate the inflammation, may check its pro* 

tu«. guts. But as the patient, m fuch cafes, is fometirncs apt 

to fink aiterwards, nothing more ought to he done than is 
merely neceffary to moderate the p.xJcnt fvmptoms. If an 
inflamed furfacc put on a gangrenous appearance when the 
patient is weak, and tire pulfc low, we mull have rccourfe 
to whatever may invigorate the fyffem, viz. a nourithiug 
diet, with the free life of wine. Peruvian bark likewife is 
to be given in as great quantities as the itomach of the pa- 
tient will permit. When the llomach cannot bear enough 
in fubftance, which is the Left form of exhibiting it, it may 
be given either in form of tin&urc or joined with aromatics. 
External applications, fuch as are o' a Simulating nature, 
may Hkcwiit be ufcfuL 

In the cafe of gangrene arifing from cold, the part mull 
be immerfed in very cold water, or rubbed with (now; for 
if any thing warm be applied, or the patient brought near 
a fire, it certainly mortifies. If the whole body has become 
torpid with cold, the fame practice mult be followed ; the 
veiy cold water fbould lie afterwards changed for iome that 
is a little warmer, and the'paiicnt gradujlly brought to a 
proper degree of heat. Rubbing with fait is fometimet 
found ufcful. If the whole body he benumbe 4 , cordial* are 
r.ot to be adimuillcrct! loo luddcnly. A glals o- cold wine 
fhould firlt be given, afterwards warm wine by iticlf, or 
with fpiees. I* flrongcr cordial* be required, anient fpirits 
may be employed. Notwithilanding the greateft attention, 
however, a mortification fomc times takes place, and in fomc 
in (lances very fuddenly ; as in the cafe of carbuncle, where, 
nitA an inflammation has continued for feared}* 24 hours, 
the parts become black, and cud in real mortification. 

In the treatment of mortified parts, a vaiicty of extor- 
tion* sndtx-™^ applications have been pointed out, and particularly 
Tfrra ap. thole o! the antifcptic kind ; fuch as all the warm gums and 
plicauin tobalfams, aidcut fpirits, and even alcohol: and to admit of 
ro rofied t h e ; r neanrr application to the found parts, with a view to 
the prefrrvation of thefe from putrefaction, deep fcarifica- 
tions through the difeafed, and into the found parts, have 
been generally recommended. But although fuch articles 
may be of ufc in prefervingdead animabfubltances from cor- 
ruption ; yet that they will always prove fcrviccablc in 
the fame runner in living bodies, is probably very much to 
be doubted. Arid it is even apprehended, by the llrong ir- 
ritation they always occafion when applied to a living fibre, 
that, in fuch cafe* as the prefent, they may rather do mil- 
chief; it being only a very flight degree of inflammation 
thsrt is required to bring on a fuppuration. The iucifions, 
when carried into the found parts, with a view to facilitate 
the operation of fuch remedies, may likewife do harm ; not 
only from the rifk of wounding the blood-vcffels, nerves, and 
tendons, that lie in the way, but alfo by allowing a free and 
farther entrance of the putrefeent fluids into the paits not 
yet affc&ed : and ualcfs they are carried io deep as freely to 
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reach the found parts applications of the anlifeptic kind Uken. 
can never have any effect in aufwe:ing the purpofe for which ‘ ' “ v*— 
they were intended. 

All the advantages commonly observed from the great 
variety of applications recommended for gangrene, art ob- 
tained with more cafe, and federally with more ccitainty, 
from the ufc of any gentle ftimulating embrocation ; which, 
by exciting a flight irritation upon the futracc, and cfpeci- 
ally when alii fled by a free ufc of the bark, at lafl common- 
ly produces tuch a degree of inflammation as is wifhed for. 

With this view, a weak filiation of fal ammoniac itt vinegar 
and water has bceu known to anfwcr exceed in »ly well : a 
dram of the fall to two ounces of vinegar and fix of water, 
forms a mixture of a very proper ffrcrgth for every putpofe 
of this kind ; hut the degree of ilimuJus can be eatily either 
inercafed or diminiihed. according to circumilances, by uiing 
a larger or fmaller proportion of the fait. 

Altiiough, for the realons formerly advanced, incifion* 
may not in general be pioper ; yet in fuch cafes where the 
mortification runs veiy deep, it is fomc times ot iervicc to 
m*»kc fcarifica tions into the dilcaied parts, fo as to remove 
part of them ; w hich, by talcing ofl a confidciablc load per- 
hap* of putrid flclh, uotimly Lll'ens the fetor, which in luch 
cafes is always conliderablc, but often rendero it more eafy 
for the tuund parts to tree thcmJ’elves from the remainder. 

When with this view, however, indiums air had recourfc t««, 
care fliould always be taken tiiat they be not carried the 
length of the found partB. 

When by the ufc of externa! or internal remedies, a fc- 
paiatiou of the mortified part has been effected, and a dif- 
charge ot pus pioduccd, the remaining fore is then to be 
conlidcrcd merely as a Ample purulent ulcer, and may be 
treated in the tame manner. 

CHAl\ IV, OJ Utcers % Whitt Swellings t Canters f 
a ti l Burns. 

Sect. I. Of Ulcers. 

A solution of continuity in any of the fofter parts of 
the body, difehargiug either pus. fade*, or any other viti- 
ated matter, is termed ulcer ; and when the fame circum- 
flances happen to the bones, the term caries or canous u.etr 
is ad- > pud. 

Ulcers arc diftinguifhed by their particular di (orders, . 

though it fcldom happens that the affections arc not comph-kh. , * 
caleo ; and when we lay down rules for the managemmt officers, 
one Ipccics of ulcer, it is generally requifite to apply them to 
almofl ail others. However, the chara&crs of mult eminence 
arc, the callous ulcer, the ftnuous ulcer, and the ulcer with 
caries of the adjacent bone : betides this there is the putrid, 
theconofive, the varicolc ulccm, See. ; but as they ha*c ac- 
quired their names from fomc particular affection, we ihall 
fjK.ak of the treatment of them umler the general head of 
ulcers. 

It will be often in vain to purfuc the hell means of cure 
by topical application, unless we arc affuttd by internal re- 
medies ; for a» many ulcers are the effedb of a particular in- 
difpofition of body, it will be difficult to bring them in- 
to order while the caufc of them remains. Thofe which 
are cancerous and fcrophulous teem to gain the Jcafl advan- 
tage from phyfic ; for if in their beginnings they have tome- 
times been very much rclicud, or cured, by lalivation, or 
any other evacuation, they are alfo often irritated and made 
work by them. 

When an ulcer becomes foul, and difeharges a naffy Of callous 
thin ichor, the edges of it, in procefs of time, luck in, and," 1 " 1 ** 
growing Attuned and hard, give it the name of a callous ul r 
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Uic€ T i» eer ; which, as long as the edges continue in that (late, jnuft 
necdTariiy be prevented from healing. But we are not im- 
mediately to deftroy the lips oF it, in expectation ot a fud- 
den cure ; for while the malignity o r the ulcer remains which 
wi, the uccafion of the callofity, the new Ups w ill be CubjeCl 
to a relapfe of the fame kind, however oiten the external 
fur face of them be deftroytd : we are to endeavour to bring 
the body of the ulcer into a difpofition to recover by other 
methods* It fomrtimea happen; to poor laborious people, 
who have not been able to afford themiclves reft, that lying 
a-bed will in a (hort time give a diversion to the humours 
of die part, and the callous edges, fuhening, will without . 
anv great afltftance (hoot out a cicatrix, when the ulcer is 
gruwu clean and filled with good flelh. The cflcft oi a fa- 
livation is generally the fame; and even an ilTue fometimes 
ditpofes a neighbowiag ulcer to heal. But though cafleft- 
ties be frequently foficned by ihcfc means, yet when the 
lurfacc of the ulcer beams to yield thick matter and little 
granulations of red flefh fhoot up, it will be proper to 
quicken natuie by dellruying the edgrs of it, if they re- 
main hard. The manner of doing this, » by touching them 
a few days with the lunar canflic, or Ufa iKhrnalu. Some 
chu ife to cut them off with a kni e: but this is very pain- 
ful. an 4 , not more efficacious. When the lip!* do not tuck 
down clofc to the ulcer, but ban * luufc over it, as in fome 
venereal buboes, the caficlt method is to cut them oft with 
the feiflars. 

To digcll the ulcer, or to procure good mat'er from it 
when in a putrid ft.tte. there arc an infinity of ointmeuts in- 
vented ; but the hlfilicn flavum, alone, or folter.ed down 
foincUmcs with tuipentines, and fometimes mixed up with 
different proportions of ted precipitate, feemi to ferve the 
purpofe of bringing an ulcer to cicatrization as tvcll as any 
of the others. When the ulcer is incaincd, the cure may 
be finilhed as in other wounds ; or if it do not cieatrilc 
kindly, it may be w?.(bcd with aq. calcis, or aq. phag. or 
dreffed with a plcdcit dipt in liod. myrrhar: and if cxcoti- * 
at ions are fpread rour. \ the ulcer, they may be anointed with 
fperm. ceL ointment, or any other fo t ointment. 

t he red precipitate has of late years acquired the credit 
it deferves for the cure of ulcers ; but, by falling into gene- 
ral nfe, is very often unfkilfuily applied : when mixed with 
the bafdicon, or, what is nearer, a cerate of wax and oil, it 
is moil certainly a digcflive, fmee it hardly ever fails to 
make the ulcer yield a thick, matter in 24 hours, which dii- 
charged a thin one before the application of it. 
yf .‘eft rnv. If the ulcer produces a fpon r y flclh, fpmutia * very high 
r r fuugou* above the furfacc, it will be necctTary to deftroy it by f me 
l-.ih. 0 f ,^ c efcharotics, or the kni’e. This luriwus diffcra very 
much from that belonging to healing wound*, being more 
eminent and iax, and generally in one mab ; wheteaa the 
other is iu littlcdiftinft protuberances. It approaches often to- 
wards a cancerous complexion, and whin it rifes upon fome 
glands fometimes actually degertrates into a cancer. When 
thefe excrcicences have arifen in venereal ulcers, efeharotics 
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grow up above the level of the (kin : but as the caries is the Ul.-em. 
caufe of the diforder, it will be in vain to expert a cure of J 

the cxcrtfeence until the rotten part of the bone be remo- 
ved ; and every attempt with efeharotics will be only a re- 
petition of pain to the patient, without aoy advantage. 

When the pain and inflammation are cxccffive, bleeding 
and other evacuations will often be ferviceiblc ; and above all 
things, rcil and a horizontal pofitiun ; which 1 .ft circum- 
ftance is of fo great importance t® the care of ulcers of the 
legs, that Uriels the patient will conform to it ilrictly, the 
fitill o‘ the furgeon will often avail nothing : for as the ind& 
poiition of thefe fores is in fome meafurc owing to the gra- 
vitation of the humours downwards, it will l*e much m ire 
beneficial to lie along than fit upright, thmgh the leg 
bo laid on a chair ; fince even iu this pofture they will de*. 
iccnd with more force than if the body was reclined. to 

in ulcers of the legs, accompanied. with varices or dila- U1 er» sc. 
tations of the veins, the method o f treatment will depend 
upon the other circumftanctrn of the fore ; for the vnrix can ™* ***** 
only be aifilted by the application of bandage, which mult 
be continued a conlidcrablc time after the cure. The mrateft 
bandage is the laced flocking, which is particularly fervice- 
ablc in this cafe ; though alio, if the legs be ccdcimtous, or 
if, after the healing of the ulcers, they fwcil when the pa- 
tient quits hi* bed. It may be worn with fafety and advan- 
tage. There arc inftances of one vein only being var icons; 
wiiich, when it happens, may be dcllroyed by tying it a- 
bo vc and below the dilaUtion, as in an aneurifm ; but thus 
operation (liould only be practiied where the vsitix is Urge 
and painful. f>l 

Ulcers of many years Handing arc very difficult of cure ; Cure *>f old 
and in old people the cure is often dangerous, frequently ulcer* «l*n- 
cxciting an ailhma, a diarrhoea, or a fever, which dcftioyai**®' 11 * 
the patient, unlefs the fore break out again : fo that it is not 
altogether advifable to attempt thcabfolute cure in fuch cafes; 
but only the reduction of them into better order, and lcfii 
■compafs, which, if they be not malignant, is generally done 
with reft and proper care. The cure of tbofc in young 
people may be undertaken with more fa*’cty ; and in all cafes 
of ftuhborn ulcers, the bark, very copiouily given, will be 
found of the utmoft fcrvice. ^ 

When an ulcer or abfeefs has any finufes or channels ^ff lritt0 uu 
opening and difcharglng thcmfclves into the fore, they are u .ter*. 
cailcd finuout u utrt. Thefe linufed, if they continue to drain 
a great while, grow hard in the furfacc of their cavity, and 
then arc termed fitiuL r, and the ulcer a Jijiuhut ukrr ; alfo* 
it nutter he ditchargcd from any canty, as thofe of the 
joints, abdomen, Sic. the opening is called a Jinucut uie tr or 
a Jtfiu/a. 

The treatment of thefe ulcers depend* npon a variety of 
circumllanccft. If the matter of the finus be thick, ilrith 
bandage and comp refs will fometimes bting the oppofitc 
fidca of the finus to a reunion : if the iinua grow turgid in 
any part, and tlie ficin thinner, Ihovving a difpofu,on to ‘ rcatn4cn& * 
break, the matter mull be made to pufh more agaicltl tlt?^ 


ffioutd be applied. Thofe in ufe, are the vitriol, the lunar 
cauftic, the lapis infcmalis, and more generally the red pre- 
cipitate powder. 

Jt is but feldom that thefe inveterate fungutes appear on 
an ulcer ; but it is very utual for thofe of a milder kind to 
rife, which rosy often be made to fubfide by preflure and the 
ufe of mild dcharotics ; howevtt, if the ifpcd of the fore 
be white and fmooth, as happens in ulcers accompanied with 
a droply, and often in young women with obit motions, it 
will anfwer no purpofe to walk the cxcrcfcences until the 
conftitution 13 repaired, when moft probably they will fink 
without any affirtancc. In ulcers alfo, where the fubjacent 
booe is carious, great quantities of loofe flabby dun will 
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pirt, by plugcing it up with a tent ; and then a counter 
opening mnft be made, which proves oiten fufficicnt for the 
whole abfeeis, if it be not alter wards too much tented v 
which locks up the matter and p -event j the healing ; or too 
little, wiiich will have the fame dfcft : for drelHag quite fu- 
perficially does fometimes prove as mischievous as tents* 
and for nearly the fame reafon ; fince fufFcring the external 
wound to contraft into a sorrow orifice bc*o»; the internal 
one be incarr.cd, does aimotl as dTc dually lock up tlie mat. 
ter as a tcr.t. To prvferve, then, a medium in thefe cafes, a 
hollow tent of lead or Giver may be kejit in the otilicc, 
which, at the fame time that it keeps it open, gives vent tt* 
the matter. The ab. cedes where tiic counter opening is 

made 
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U'crn. mtde mnft frequently are thofe of compound fntAurei, and 
^^'the brraft : but the hitler do oftener well without dilatation 
than the fotmer ; though it mull be performed in both, if 
practicable, the whole length of the abfeefs, when after 
lome trial the matter does not leflen in quantity, and the 
(idea of it grow thinner ; and if the finufes be fiftulous, no 
^cure need be expefted without dilatation. 

When an ulcer with loofc rotten flefh difchxrges more 
than the fizc of it fhould yield, and the discharge is oily 
and (linking, in all probability the bone i* catiout \ which 
may tafily be diftinguifhed by running the probe through 
the flefti : and if fo, it is called a « ariour ulcer. The cure 
of thefe ulcers depends principally Upon the removal of the 
rotten part of the here, without which it canr.ot heal. 
Thofe caries which happen from the matter of nbfeefles ly- 
ing too long upon the bone, arc moft likely to recover: 
thofe of lun venerea very often do well, bccaufc that dif- 
temper fixes ordinarily upon the middle and out fide of the 
dcnleft bones, which admit of exfoliation ; but thofe produ- 
ced by fcrophtlla, where the whole extremities of the fpougyr 
parts of the hone are affcClcd, are exceedin ly dangerous. 
Of carjoui All enlarged bones arc not ncccffmly carious ; and there 
ulccis. are ulcers fometimes on the (kin which covers them, which 
do not communicate with the bone, and confcqucntly do 
well without exfoliation : nay, it fometimes happens, though 
the cafe be rare, that, in young fubjc&s particularly, the 
bones will be carious to fuch a desire, ns to admit a probe 
"slmoft through the whole fubftance of them ; and yet 
j. afterwards admit of a cure, without any notable exfoliation. 
Treatment. The method of treating an ulcer with caries, is by apply- 
ing a cauftic of the fizc of the fcale of the bone which is to 
be exfoliated ; and after having laid it bare, to wait till the 
carious part can w ithout violence be feparated, and then 
heal the wound. In order to quicken the exfoliation, there 
have been fcveral applications devifed ; but that which has 
been moft ufed in all ages, is the adtual cautery, with which 
furgeons burn the naked bone every day, or every other 
day, to dry up, as they fay, the moifture, and by that 
means procure the fepxiation; but as this practice is never 
of great fervice, and always cruel and painful, it is now 
pretty much exploded. Indeed, from confidcrin.: the ap- 
pearance of a wour.d, when a fcale of bone is taken out of 
it, there is little doubt that burning retards rather than ha- 
ileus the fepsration ; for as every fcale ot a carious bone •* 
Hung off by new flefh generated between it and the found 
bone, whatever would prevent the growth of thefe granula- 
tions would alio in a degtee prevent the exfoliation ; which 
muft certainly be the effect ot a red-hot iron applied fo dole 
to it. 

Some caries of the bones are fo very (hallow, that they 
crumble infenfibly away, and the wound fills up ; but when 
the bone will neither exfoliate nor admit of ifranulations, it 
will be proper to ferape it with a ruginc, or perforate it in 
many points with a convenient in ftrument down to the 
quick. In fcrophulous cafes, the bones of the carpus and 
tarfus are often affected ; and from their fpon fncfs they 
arc feldom cured : fo that when thefe, or indeed the extremi- 
ties of any of the bones, are carious through their fubftatice, 
it is advilable to amputate ; though there ate inftances in the 
fcrophula, but more efpccmllv in critical abfctires, where, 
after long dreffing down, live fpliuters, and form limes the 
whole fubftance, of the finall bones, have worked away, 
and a healthy habit of body coming on, the ulcer has 
healed ; but thefe are fo rare, that no great dependence is 
to he laid on fuch an event. The dreflings of cari- uh bones, 
if they arc llinking, may be doflils dipped in the tin&ttre of 
myrrh ; otherwife thofe of dry lint arc caficft, and keep 
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down the edges of the ulcer better than any oilier gentle White 
applications. Swetthm. 

Sect. II. Of White Svjelhngt. 

There are two fpecic* of white (welling*, Mr Benjamin 
Bell ohlcrves; the one of a mild nature, and frequently admit- 
ting of a cure ; which the other never does. The former, 
named by our auth *rthc •hextmntic fpecicsof white fwellin*?, 
begins w ith an acute pain, feemirgly diffufed over the whole 
joint, and frequently exten *ing along the tendinous aponets* 6(5 
rofes of the mofclea which communicate w’ith it. There tt hr u note 
is, front the beginning, an uniform fwclling of the whole white ixc- 
furronnding integuments. Great tenfion generally prevails; 
but at fit ft there is feldom a-y external charge ot colour. 

From the commencement of the difesfe the motion of the 
joint is attended with exquifne pain, and the patient keeps 
it conftantly in a relaxed polture, finding that the cafidl. 

Hence the tendons become extremely ftiff and rigid, till at 
laft the joints have the appearance of complete and real an- 
chy Infra. The fwclling now hc^ins to augment, till the 
joint has acquired three or four times its natural fizc ; the 
cuticuiar veins become turgid and varicofc ; at the fame 
time tint the mufcular fubltarice of the limb below decays, 
though it frequently acquit cs an equality in file by beco- 
ming ocdemataim ; the pain becomes intolerable, cfpecially 
when the perfon is w-arm in bed or otherwise heated ; ali- 
feeffes form in different parts, which, either breaking of 
themfelves, or by being laid opt n, difcliarge confnlcrable 
quantities or matter, but without any remarkable effect in 
reducing the fizc of the (welling. The pus difchar-cd 
from thefe is at firff of a tolerably good coiififtcncc. but 
foon degenerate* into a thin ill-conditioned fanieg. How- 
ever, the ori^ces from whence it flow's foon heal up. unlefs 
they are krpt open by art ; and new collections breaking 
out, they htirfl arid heal up as before ; fo that in long-con- 
tinued disorders of this k*:»d, the furrounding integuments 
are often entirely covered with cicatrices. 

hi the mean time, the health of the patient gradually de- 
clines, from the violence o! the pain, xml the abforpt'in of 
matter into the fyltem, which t.ikcs place in fome degree 
from its firit formation in the different abfeeffes ; but which 
never appears fo evidently till the different abfeeffes have 
been laid open ; after which a quick pulfe, ni;ht-(wcats, and 
a weakening diarrhtea, arc fure to occur, which y mcraily 
cany off the patient, if the member is not either amputa- 
ted, or the dileate cured fume other way. 

On diffe cling limbs which have been amputated for white . * 7 

fwelk'ngB, the original dileafe appears to have been a mor- 0 f |U 
bid thickening of the furrounding ligaments, without any I rdcdfau 
other afft&ion of the joint whatever ; the bones and carti- ,>n 
liges always remaining perfectly found, as likewife the 11 "* 0 * 
fynovia both in quantity and confidence. In the more ad- 
vanced tlagex of the disorder, the thickuef* ot the ligaments 
is more confiderable, and is generally attended with an cf- 
fufion, into the lurroonding cellular fubftance, of a thick 
glairy matter, which gives to (welling* of this kind an claftic 
fpriugy feel, independent of the collections of matter the 
fluctuation of which may all’o be perceived. Through this 
glairy matter the collections of pus run in various direc- 
tions, without feemipg, howe ver, to mix with H. In foinc 
inftances alio a great many fmall hydatides are obferved j 
all which form a confufcd maf*. incapable of further defec- 
tion. 

AH the above- mentioned appearances have been obferved 
without any affedion of the bones or cartilages. But 
when, by a very long continuance of the difordcr the liga- 
ments qjme to be cortodcd by the different collection* of 
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End In confluence thereof the in the lexft able to account for it; and from the effc&s " r hi*« 
which it produces on the bones attacked, appears to be a !1 '* 
fpecies of ff"*a wal't/a / 


Atf-carar. 
cc« on tlif- 
'tcci.un. 


IV. 

Wh.ie matter, tli* eirtilagei 

Swelling*, bonc^, Toon begin to fuffer. The tendons of the flexor 
tnufclcs, though very ft:ff and con t rafted, do not, upon dif* 
feci i ou, (how any figus of difeafe. 

The above is an hiftory of the mildcft fpecies of white 
fuelling ; the more inveterate kind our authoi names the 
/cropl'idvat •white fweJtinj. In thtt the pain id commonly 
very violent ; more acute than iu the former ; and, inftead 
of being diifufed, is confined to a particular fpot, commonly 
the very middle of the joint. The fwelling is commonly 
inconfidcrahlc at firft ; infomuch that, on fome occafions, 
even when the pain has been very violent, little difference 
in point o f fixe could be obferved between the difeafcd and 
the found joint. The motion of the joint in attended with 
very great pain, and the tendon* become ftitf. As the dif- 
order advances, the pain become* more violent, and the 
Iwelling increafes, with an evident enlargement of the ends 
of the bonce The fame claftic feel, together with limilar 
abfceflcs, occur in this aa in the lall ; but upon opening 
them they commonly di [charge a thin fetid fluff' ; the bone* 
are found to be carious and piece* of them arc frequently 
diicharged at the opening*. 

By the continuance of the difordcr, the conftitution fuf- 
fers, as In the firft fpecie* of the difeafe ; and a diarrhtra 
with night-fweats cornmencinf , the patient is loon reduced 
to little more than ficin and hone. 

Upon fuch joints being dilkdtcd in the firft ftages of the 
difordcr, the foil parts teem very little affected : but there 
is con ft ant ly obferved an enlargement cither of the w hole 
ends of the bones, or of their cpiphyfcs; ircqucntly of thofc 
on one fide of the joint only ; in others, again, the bone* 
on both tides have been sffcfted. 

Thi* enlargement fornctimes occurs without any other 
evident difeafe: but in general, and always in a more ad- 
vanced ftate of the complaint, the fo!t fpongy part* of fuch 
bones appear diftulved into a thin, fluid, fetid matter ; and 
that too, in fome cafe*, without the cartilages which fur- 
round them feeming much affefted. In procel* of time the 
cartilage* are likewife diffolved ; and then the matter of 
the bones and foftcr parrs mixing together, fuch fuellings 
exhibit in that ftate a ftill more confided collection than is 
generally obiervtd even in the worft ft ages of the other 
fpecies of the difordet . • 

In the farther proprefs of {hi* difeafe the furrounding 
(oft parts likewife fuffer : The liniments become thickened, 
and the contiguou* cellular membrane i* Huffed with the 
vifeid glairy matter obferved in the oilier fpecits of the 
difordcr. 

We come now- to the confidcration of the different cause* 
t<u»diJc*fr. which tend to produce this difeafe. Thai die ligaments of 
the joints only are firft affected in this difordcr is rendered 
evident by diffeftion. The thick glair ) 1 effufions into the 
cellular membrane are probably occafioncd by an exudation 
from the vcflels ot thofe ligaments that have been originally 
inflamed, as fuch Dirt* never Itirniflt a proper fluid tor die 
formation of purulent matter ; In the cuurJe of the dictate, 
indeed, abfceflcs containing real pus always appear ; but 
never till tnflainm*t iwn has been communicated to die fur- 
roimding parts. We may conclude, therefore, that the firfl 
fpecies of white fwelling is always occaJioned by an infljm- 
materj or rhevma/u (.jJttHan of lilt ligameut* of fuch joints as 
it attacks, from whatever caufc fuch inflammation nmy ori- 
ginally have procetded. 

The other fpecies of the difordcr feem* to l»c orignally 
an affection of the bones ; the lurrrmnding fo't parts coming 
only to lufftrr iu the pro^refc of the difeafe from their con- 
nexion with and viitcii.ity to thcfc. Thi* lall fpecies of 
while fuelling generally begins without the patient bciqg 
Voi~ XVIII. Tart I. 
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difeafe ot the bouts probably of 
the fame nature as fcroplnila is of the foft parts. Indeed, 
the appearances of die two dflorders, after making allow* 
ance for their diflVreut fituations, arc exceedingly fimilar : 
they both begin with confiderable enlargements or fwcllinga 
of the parts, which generally end in ulceration* ; they both 
likewife frequently occur in the fame per fori at the fame time* 

This fpecies of white fwelling is generally either attend- 
ed with other evident fymptoms of fcrophula ; or the pa- 
tient, iu an early period of life, has been fubjeft to that 
difeafe ; or, which i* nearly the fame, he is descended from 
fcrophulous parents, and probably has the feeds o! tliat difeafe 
lurking in his conffftution. From all thcfc circumftancc*, 
it may with probability be concluded, that this fpecic* of 
white fwelling is of a fciophulous nature: and fuicc the oilier 
fpecies of the difordcr is to be confidercd as an inflamma- 
tory affc&ion, a thorough diftinftion between them is of 
very great importance; it will not be improper therefore 
to give a Ihoit enumeration of the fcveral diagnoftic or molt 
charaftcriilie fympLoraa of each. 

The pain in tlie firft. fpecies is always, from the begin- 
ning, diffufed over the whole joint, and fometimes extend* 
a confiderablc way along the mufdcs that are attached to • 

it ; in the other fpecies it is always at firft, and fometimes 
even when the cjsnplaint ha* been of confiderablc flan ding, 
confined to a very ftnall circumfcribcd fpace. In the for- 
mer, the fwelling is always confined to the foft parts, and is 
from the beginning exceedingly evident : but in the Latter, it 
is generally for fome time hardly perceptible ; and when it 
appears the bones are the parts chiefly affefted, the fur- 
rounding teguments coming only to fuffer on a farther 
progress of the difeafe. Thefeare the chief local differences 
of the two fpecies of this difordcr ; but fome afliftancc in 
the diftir.ftion may likewife be obtained from the general 
hibit of the patient, and from the manner in which the 
complaint may feem to have been produced. Thus, when 
fuch fwclltngs occur in young, ftrong, plethoric, people, 
efpecially in fuch as have formerly been fubjeft to rheu- 
matifm, they moft probably will always prove of the mildcit: 
or rheumatic fpecies of the difordcr; But when they appear 
in patients of fcrophulous difpofitions, we need be under 
very little doubt in concluding them to be of a fcrophulous 
nature. 

The great utility of properly diftinguifhing the two dif- 
ferent fpecies of white fwiUingt appears in no circumftance 
fo evident .is in the treatment. In the *one, there being 
fome chance, by proper remedies, of being ferviceable to 
the patient ; whereas. in the other, vie. the ferophidbus, 
it is not probable that art will ever be able to afford much 
aiti ft ance. y T 

In the rheumatic white fwelling, as it h always at firft Treatment 
evidently of an inflammatory nature, confijcmble advantages 10 herr-cn- 
*rc commonly obtained by a due attention to a proper cool- ' t€ 

ing courfe. The firft remedy which, with this view, fiiocld 
he put in practice, is blood-letting immediately from the part 
affected. Cupping and fcarifyingis here a principal remedy. 

The inftrument fhould be applied to each tide of the difea- 
fed joint ; on each fide of the rotula, for inftancc, when the 
knee is the part affefted, and at luft eight or ten ounce** 
of blood dilchargcd ; and this to^bc repeated at proper in* 
tcrvalg, once, twice, or oftener, according to the violence 
of the fymptoms and ftate of the patient’s ftrcngth at the 
time. 

Capping is, in thefc cafes, much fuperier to leeches, bc- 
caufe it i* more expeditious, and becaufc of the fwelling oc- 
cafioncd by the application of any confiderablc number of 
O thefc 
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niy y* thefe animals proves frequently very troublefomr, and fomc- 
. wc J 0 ***. times interrupts for a time the ufe of other remedies. 

Upon the anterior put of the joint, where the cupping- 
glares have not been placed, a fmall Miller fhould be direft- 
ly applied, and the part kept open with ifftic ointment, till 
the wounds from the fcanficator arc fo far healed that a 
veficatory may 1 kcwifc be laid on one fide of the joint ; and 
fo foon as tint is nearly healed, the other fide (honid be alfo 
bliAered. By thus alternately applying them, firil to the 
one fide and then to the other, almoft a conftant ilimulus 
is kept up; which, in deep fcated inflammations, feems to 
have fully a greater influence than all the difeharge occafion- 
ed by blirtcrs. Gentle cooling laxatives at proper intervals 
are alfo of ufc ; and the patient fhould, in every refpelt, 
be kept upon a ftrivt antfphlogillic courfe, both as to diet 
and every* other circumilancc. 

It is m the firil ftagea only of the difeafe that fuch a 
courfe can be of much fervicc ; and in fuch it has frequently 
been a means of curing diforders which otherwise might 
have proceeded to the lafl llages of white fwellings. 

| The original inflammatory affc&ion being once over, 
thefe fort of drains feem to have little or no influence, and 
ought not then to be long periifted in, as they prevent the 
ufe of other remedies, which, in an advanced ltate of the 
difeafe, are commonly more efficacious. 

The inflammation being moflly gone, and while there 
are yet no appearances of the formation of matter, mercury 
has fometimes been known of ufe ; not given fo as to fali- 
vatc, but merely to affc& the mouth gently, and to keep it 
fomewhat fore for a few weeks. 

The beft form of ufing it is by way of un&ion, as it 
allows, at the fame time, the application of *ri&ion ; which, 
in all fuch fwellings, ryay of itfclf be in fomc mcafure con- 
fidercd as a remedy. For this purpofe, an ointment of 

J [uickf»lvcr and hog’s lard fhould be prepared ; but with fo 
mall a proportion of the former, that the patient may admit 
of two drams of the ointment being rubbed in three times 
a-day. In order to rub that quantity of the medicine in 
with gentle friction, an hour each time is at leafl neccfTary ; 
for in the ordinary way of continuing frid'on for a few mi- 
nutes only, it can fcldom have much influence. 

By Lc Drati, and other French writers, falls of warm 
water on fwellings of this nature are much recommended ; 
and there is no doubt, that a long continued and reiterated 
application of that remedy may, in the firft ftages of loch com- 
plaints, be often attended with very good effe&s. by a proper 
ufc of thefe different applications, viz. of the fcvcial topical 
remedies in the firil or inflammatory ftate of the difeafe, 
and afterwards (ft ill, however, before the formation of mat- 
ter) of mercurial ., friction, &c. many affc&iona of this na- 
ture have been entirely removed. 

It frequently happens, by the bent pofition the limb has 
been for a long time kept in, that the ufe of the joint comes 
to be entirely loft, having often acquired fuch a degree of 
fliffnefs, that any attempts to move it arc commonly attend- 
ed with very great pain. This has been conftantly attribu- 
ted to one or other o? tw r o different caufes, which are both 
in their nature incurable, viz. cither to the ends of fuch 
bones as compofe the joint* laving lun into one another, fo 
as to become firmly conjoined in confequcncc of the lur- 
rounding cartilages being abraded ; or to the infpiflation, 
as it is termed, of the lynovia of the joints, whereby their 
cavities are entirely tilled up,' and no fpace kit for the tuturc 
motion of the bones. 

Both thefe opinions# ho w ever, are in general very ill 
founded : as the fliffnefs almoft always ptocccds from a con- 
trad ion of the mufclcs and tendons. It may often be cured 
bj a long continued ufc of emollients. 
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The bell emollient that can be ufed is pnrr olive oil Whfi* 
applied warm ; as much of it as can be eafily rubbed in by 
an hour’s gentle friction fhould be regularly done at lead 
three times aday ; and intlcad of confining the friction al- 
together to the rigid tendons, it fhould be extended over 
the whole mufcles, even to the infertions of their other ex- 
tremities ; but more efpecially on their flcfhy mufcular part*, 
where the principal caufe ef the continuance of fuch com- 
plaints is probably leated. 

The web or omentum of a new-killed fheep. or of any 
other animal, applied over all the difeafed parts diredly on 
being cut out of the animal, is fometimes attended with ad- 
vantage. The application fhould be renewed as frequently 
as poffible, once a day at lead, or often er when it can be 
done ; for on being more than four oi five hours applied it 
becomes difagrreable ; and after that time, indeed, as it com- 
monly turns fliff, it cannot then probably be of much fer- 
vice. 

The diforder has hitherto been fuppofed not to be fo Brtft 
far advanced as to have occafioncd the formation of matter 
for when come that length, no confiderablc advantages can 
be expected from any of the remedies as yet recommended : 
but even in that ftate of the complaint, if the patient’s health 
does not abfolutcly require it, amputation of the member When am- 
fliould not be immediately had recourfe to. For by opening potation 
the different abfeeffes foon after their formation, the mat-^™^*^ 
ter may be prevented from deftroying the capfular ligaments f cr 
of the joints, which, if once effected, would no doubt render 
that operation neceffary. Even in point of fuccefs from the 
operation, it ought never to l»c advifed (ill the complaint is 
pretty far advanced. For in this diforder, efpecially, a greater 
proportion uf patients have recovered after amputation, who 
have previoufly been confidcrably reduced by diarrharas and 
other weakening fymptorr.s, than of fuch as have ftill re- 
mained in a full plethoric habit of body.” 

All the different obfervations hitherto made upon the 
treatment, relate particularly to the rheumatic fpecics of the 
diforder ; and when had recourfe to in time, and duly per- 
il fled in, they will frequently be found of fervicc : but when 
the difeafe is fo far advanced as to have dcllroyed the capfu- 
lar ligaments of the joint, and perhaps even the cart ilagta 
and bones themfclvcs, amputation of the member is then no 
doubt the only refource. 

In the fcmphulous white fwellings, when the difeafed 
parts of the bone begin to cart off, a cure nay in that way, 
by affifting the effoits of nature, be fdmetimra obtained >a 
the fmall joints ; but in all the large joints, as the knee, 
ankle, fit c. it is not probable that any other refource than 
amputation will ever afford much relief. And even the ef- 
fects of that operation can fcldom be depended on as tail- 
ing ; for when the general fcrophulous taint ftill fubfifls in 
the conftitution, the diforder will mod ptobably appear 
again in fomc other part ; which, however, in the advanced 
flagcs of the difeafe, it is fometimes neceffary to run the 
riik of, the pain being o r tcn fo tormenting as to make it 
more eligible to fubmit to any hazard rather than to bear it 
longer. 

When, however, for Tome reafun or other, amputation is 
determined againft, as there bring almoft a certainty of the 
complaint foon returning, from the fcrophulous dilpofitiou 
appearing very ftrong in the fyftem, it then becomes necef- 
fary to have recourfe to palliatives, fo as to render the com- 
plaint as tolerable as poffible : and with this view, opiate* 
m large dofes, by moderating the pain and procuring reft 
to the patient, will in general be found the principal remedy. 

In other refpc£b, all fuch mcdidr.es and articles of regi- 
men as are found beneficial in lcrophula, may be had re- 
courfe to, 

$ 
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Careen. 


SURGERY. 


j Sect. III. Of Concert. 

Cancers mod commonly a rife in the glandular parts of 
the body, where they are occafioned by any bruife or con- 
tufion, fometimes a very flight one : and lienee they are 
moiecoipnvon in the lips, and in the breads of women, than 
in any other parts of the body. Cancers have been gene- 
rally diitinguiihcd into occult and open. By the former axe 
meant fuch hard fetrrhous (wettings as are attended with 
frequent (hooting pains, and which at laft generally termi- 
nate in the latter. 

By the open cancer out ulcer , is underlined that fpecies of 
Core which commonly fucceeda to hard (wettings of the 
glands ; although in fomc inftances it occurs without any 
previous hardneb. The edges of the ulcer are bard, rag- 
ged, and unequal, very painful, and reverfe in different 
ways, being fome times turned upwards and backwards, and 
on other occafions inwards. The whole furface of the fore 
is commonly very unequal, there being in fomc parts con- 
fiderable rifinga, arrd in others deep excavations. The dif- 
charge, for the moil part, is a thin dark-coloured fetid ichor ; 
and is often poffcffcd of fuch a degree of acrimony as to ex- 
coriate, and even deilroy, the neighbouring parts. In the 
more advanced (lages of the difeafe, by the eiofion of blood- 
veffcls which occurs, confidcrablc quantities of pure blood 
are foraetknes alfo difeharged. 

Patients labouting under real cancerous affections uni- 
verfaily complain of a burning heat over the whole ulcerated 
furface ; which, in general, is the moil tormenting fymptom 
that attends the diforder ; and thofc (hooting lancinating 
pains, which were troublefoine in the more occult ilatc of 
the complaint, become now a great deal more fu. 

Thefe are the moil frequent fymptoms which attend 
an ulcerated cancer ; but the appearances of fuch fores are 
fo various, that it is almofl impoffible io any description to 
comprehend every' one. When two, three, or more, how- 
ever, of thofc enumerated, concur together in the fame 
ulcer, we may always be pretty certain of its being of the 
cancerous kind. 

Concerning the caufcs of cancers, there have been a great 
many conjc&ures, but without any folid foundation. It is 
of feme moment, however, to dcterninc whether they arife 
from fomc general diforder in the fyftcm, or whether they 
arc only to be accounted local difeafes. Many of the moll 
eminent practitioners have been of opinion that they arife 
from a general diforder of the fyllem ; and hence confider 
them as totally incurable even by extirpation, as the latent 
feeds of the dilcafe, in their opinion, will not fail to bring 
on a return of it fomewhere or other. Of this opinion the 
late Dr Monro appears to have been ; and in a paper on 
this fubjedt in the Edinburgh Medical E flays, declares, that 
44 of near 60 cancers which he had been prefent at the ex- 
tirpation of, only four patients remained free of the difeafe 
at the end of two years.” From this bad fuccefs, and the 
violent prog refs of the difeafe, he finally concludes aiptinft 
the extirpation of cancers, and propofes only the palliative 


fent. However, it has fometimes been of fervice in cafes of Cancers, 
a fimplc indurated gland ; and even where the difeafe has • *• 

been farther advanced, it has produced a better difeharge, 
and diminifhed the fetor of the fore ; but as it cannot be 
depended upon for a radical cure, a delay of the operation 
it never to be recommended. 74 

No part of the body is more fubjeA to cancer than the Cancer of 
breads 0/ women. Cancer of the mamma may arife at any e ^ c m;un * 
period of life, though it feldom appears tilt about the time 01 ** 
the menfes ufually difappear. Tumors arifing in the bread 
previous te this period have been confidcrcd by fomc prac- 
titioners as being only of a fcrophulous nature ; and it is 
probably owing to that circumfcmce that fcveral cures have 
been of late years made on tumors of the bread by mercu- 
rial trillions and other remedies. 77 

Scirrhus and cancer of the breads are di(lfngui(hed by* 1 * (J n, P* 
the following marks : When the tumor is firil obferved, it 10 ®** 
is commonly in form of a (mall hard knot in the glandular 
part of the mamma, while the (kin at the fame time is free 
from inflammation. It frequently continues in this date 
for fcveral months : by degrees, however, it increafcs con- 
fidrrably in fixe, and at lad a (harp pain is felt (hooting to- 
wards the axilla. The lymphatic glands at die under edge 
of the pectoral mufcle and in the axilla are often enlarged, 
and an occult cancer is now formed. By degrees the inte- 
guments over this part of the tumor in the mamma become 
dilcolourcd, and at lail an ulceration or open cancer breaks 
out. Violent hemorrhages now frequently cubic ; the pain 
becomes dill more excruciating ; and, unlcfs proper aflillanca 
be given, the patient is generally cut off in not many months 
after the breaking out of the cancer. 

In early Rages, the difeafe in general may be eonfidcred 
as entirely a local affe&ion, and a radical cure may be of 
courfc expedit'd ; but in proportion as the (kin (hall after- 
wards be found difeafed and adhering to the gland, and that 
to the pc&oral mufcle, and the lymphatic ; lands near the 
mamma and in the arm-pit fwcllcd, the chance o: a cure be- 
comes more doubtful, as the cancerou, matter may bave been 
abforbed, and part of it carried into the fyllem. The moll 
unfavourable date for an operation is when there arc ulce- 
rations in the bread, large, deep, and of long (landing j and 
particitlaily if thefe are attended with great pain, when the 
arm of the affected fide has become ardematouf, and the 
health of the patient is much impaired. In this lad date 
very little is to be expected from a furgical operation. 

In extirpating the mamma, which rare (hall firft fuppofeMcu^ of 
is to be done where the (kin is found, and where the tumor «tirpiring 
has no uncommon adhefion to the pcCtoial mufcle, the pa-j^* tn * m * 
tic r:t ought to be placed horizontally in a bed, or upon a 
table covered with a roattrefs, Sic. The operator is to be 
fcated, and to have proper affidants. A longitudinal incident 
is then to be made with a common fcalpcl through the (kin 
and cellular fubflancc along tlic whole extent of the tumor, 
and at a little diflance from the nipple, w hich is to be fared. 

When the longed diameter ot the tumor is acrofs the body, 
indcad of a longitudinal inciiion, a tranfver fc one is to be 


method of cure. But later practitioners have been a great 
deal more fuccefsful ; and a late puklicatiou by Mr Hill, 
(urgeon at Dumfries, has put the uTcfulnefs of extirpation 
beyond a doubt, when the operation is performed in time : 
though, after the difeafe has continued long, and the virus 
been abforbed, the whole (yflern acquires a cancerous difpo- 
fition, and the difeafe almost certainly recurs in fomc other 
part. From internal medicines we can expeft little or no- 
thing in the cure of cancers ; and external applications can 
do no mote than palliate. Great expectations were formed 
horn the powder and extract of cicuta ; but it has fo H uni- 
vci tally tailed, that few put much confidence in it at j^Yc- 


raadc. The integuments being ditts-ctcd from live manna 
on both Tides of the inciiion, the patient's arm is to be ex- 
tended to fine the pc&oral mufcle ; and the whole glandu- 
lar part is to be detached from the mufcle, though a (mall 
portion or.ly fltould be difeafed, beginning at the upper 
lide, and feparating downwards. If there be any indurated 
glands, they arc to be carefully removed. It the patient 
be faint, a glafs of wine, or fomc other cordial, is to be 
given. After the difeafed parts are removed, the wound is 
to be cleaned with a (pougc wrung out of warm water, 
which will generally render the (mall bleeding vcffels more 
cunfpicuous. Tb e integuments are next to be clofely ap- 
O 2 plied 
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CiiKcn. plied t® the parts underneath, and retained there by the 
trilled future, and likewife by a few adhefive ftraps. A 
large pled jit of limplc ointment is now to be laid over the 
whole ; and this is to be covered with a thick comprci# of 
hnt, tow, or lott linen ; and the dreflings to be kept in 
their place, and moderate pretliire nude by the napkin and 
Jcapulary bandage. 

By this method the integuments will generally foon ad- 
here, and a cure will be j>crformcd by the tuff intention. 
Hut it docs not often happen that the operation is ptrlo*m- 
«d while this favourable mode of pradiling it wiil anfwer. 

In general, before extirpation of 2 breaff is recommended 
by the lurgeon, or fubmitted to by the patient, a conhder- 
ahle portion of the extemrd integuments are fo much ditca- 
fcd as to -tender it ncceflary to feparate them along with the 
glandular part of the mamma. It focnetinacs happens like • 
wife that the tumor adheres to the pectoral tuuicle, and 
that again to the ribs. In either of thefe calcs it becomes 
ncciffary bo remove all the difeatrd parts. For this purpoie, 
Iso incifions of an oval form, w ith ftiarp extremities, of a 
fufficieiH liac to include the whole of the affected pari*, be- 
come ncceflary. If again it be found, that betides the dif- 
aafe of the breaft, the lymphatic glands in the neighbour- 
hood are indurated, or other wife difeafed, the tirff incifion 
ought to extend at once over thefe ; and after the other 
parts have been removed, and the vtsTels lecurcd, the whole 
or the difeafed glands arc to be extirpated ; and in perform- 
ing this part ot the operation, considerable afUliance may 
be given by fupporting them with a hook, or a ligature 
pallid through tlicm, till they arc enttveJy removed. When 
they lie deep in the axilla, the points oi the fingers, or the 
aid of the handle, will fonictimis he iafer than the edge of 
the knife. After havin ’ removed all the glands which aic 
in the finalled degree slutted, the cut edges of the lkin are 
to be brought as near to tach other as the nature ot the 
cafe will allow, fo as to heal as much as poflible by the fir it 
intention. After the wound is nearly, or perhaps entirely 
healed, an ifluc, infcited into the aim of the oppoktc fide, 
will be the bell means of preventing a rclapfe. 

Sect. IV Burnt. 

?9 

Conftqutn- The immediate confequenee of burns is a greater or lef* 
cu«fkiuror. degree of inflammation ; and the dau-’O attending fuch ac* 
v cidents i» in proportion to the extent of the injury. Burns 
* + which irritate the fkin only, without deftroying the cutide, 
act nearly in the way of a common buffering piaffer. When 
the cuticle is deffroyed, no bliffrr takes place ; a mortified 
Hough is obferved ; and when this leparates, an ulcer is 
^ *° left. Where the cutidc is not deffroyed, relief may be pro- 

*' cured by holding the part affettrd a conliderabk time in 

very cold water, or fometimesby pi uniting it two or thiec 
times into water a little below the boiling point. Solu- 
tions o' laccharum falurni, and other preparations of lead, 
have been rccommcudid, as in the cate of other inflaramu- 
tions. Vinegar is found a very effittual application, wlie- 
ther tlic fkin be found or bliffeted. The part may be en- 
tirely immerfed in it, or linen raps dipt in the vinegar 
may be applied, and the parts kept conffantly moift, till 
the pain be removed The tame application is uftful where 
the lkin is rubbed off, or otbcrwiie deffroyed. La this calc, 
indeed, the vinegar is apt to give additional pain on its tirft 
application ; but this foon ceafcs, and the part becomes 
much cooler and caiicr. If the patient will not luffer the 
vinegar to be applied immediately to the furfacc ot the fore, 
a linen rag (baked in olive -oil may be picvioufly laid on the 
part, covering the whole with the cloths dipped in vinegar ; 
and thde application* arc to be occahooaUy repeated till 
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the pain and inflammation be entirely removed ; after which Bums, 
the parts are to be drefled in the fame manner as in the cafe v * 
of a common bliftcr. in eatenfive bums, where the irrita- 
tion is great, dong with external applications, opium fhould 
be preferibed, in dofes adequate to the degree of paiu. 

Even that ffupoT with which patients in thi* fituation are 
fometimes attacked, is found to be more readily removed by 
opium than by any other remedy. With itfpeff to the bliffers 
which arife upon burns, it has been difputcd whether they 
ought to he opened, or allowed to remain till they dry n* 
of themfclvcs. But, according to the opinions of the krteft 
authors, they ought to be opened as foon as any cun filtera- 
ble quantity of fluid is round in them. After the lerum is 
diicharrrcd, a thin liniment of wax and oil, with a little fee 
ch.irum falurni, fhould be applied to the part. 

In cafes of veiy fcvere bums, where, notwrthftanding the 
above treatment, there is danger of a violent inflammation 
being induced, blood letting, cooling purgatives, and other 
remedies adapted to the peculiar fymptoms, muff be tifed. 

When, again, burns are from the firff attended with lofs of 
fubllartce, as commonly happens after tire application of hot 
metallic bodies, we ought to have rccourfe to the vinegar, 
as already mentioned, or to a liniment which is now in very 
common ufe for fuch purpofes, made of equal parts ot lint- 
feed oil and lime-water, which, when fttaken together, 
forms a thick white fubffance, which often gives fpetdy re- 
lief ; and it may be readily applied by daubing the parts 
frequently over with a foft pencil well looked in it. 

Though this has been conlidered as ore of the bell applica- 
tions in burns, yet, in fume cafes, more immediate relief has 
been procured from the application of Goulard’s cerate, or 
the unguentum nutritum ; and a weak folution of faccharum 
(atumi has fometimes been of fervice. g f 

When bum# are occalioned by the cxplofion of ^Bamioccw 
powder, fome of the grains of the powder are apt to be&xicdby 
forced into the flein. At firff they produce much irtrta-i’ n^w- 
tion ; and if they are not removed, they commonly leave < ® Cf * 
marks which remain during life. They fhouH, therefore, 
be picked out as foon as poffilde after the accident ; and to 
prevent inflammation, as well as to diffolvc any power 
which may remain, the parts afBttted fhould be covered, for 
a day or two, with emollient poultices. In other refpetts, 
injuries of this fort are to be treated like any other kind off 
bums. — When burnt parts are contiguous to each other,, 
they arc apt to adhere. To prevent this, plcdgitt covered 
with any proper dreffing ought to be inferted between- 
them during the courfe of the cure. Ulcers arifmg from- 
burns arc apt to become fnft and fungous, and to rife 
above their natural level. When this is ohlervcd, the emol- 
lient ointments, which may have been previously ufed, fhould 
be hid aiidc, and thole of a moderately ailringcnt nature 
applied. Gentle c.omprefEou with a roller is alto of parti- 
cular fervice. Advantage is likcwife derived from iatur* 
nine wafhes, &c. One of the befl ointments, in luebi 
caffs, is the ci mmon calamine cerate. Thefe will com- 
monly anfwer the purpoie ; but when they prove infuf&> 
cicnt, burnt alum, blue vitriol, or even lunar cauffic, may be 
ncceflary. 

Vv * Chap. V. Of Inflammatory Tumors. 

Inflammatory T umohs are fuch as are quick in their 
progrefs when compared with tboft of the indolent kind, and 
arc attended with coniidcrablc pain and other fymptoms of. 
inflammation. We have here mentioned fuch only wliofe 
treatment mote properly belongs to the province of the fur* 
geou, and which are placed according to their fituations in 
the different parts oi the body. 

Sect. 
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w? - ' Sict. I. Inflammation and Alfttft of the Bnaflt of IVomtn, 
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gin* about the top of the on facnxtn, and is fcated in thr InfUnmu.- 
' vicinity of the great pfoaa muicle. 

: The lymptoms begin with pain and tenfion about the un>L,f *' , , 


, This diforder occurs moft frequently in nurfes by the The lymptoms begin with pain and tenfion about the 

flopparc of the milk, which is always occalioncd by fuddeu loins, footing upwards to the Iptne and downwards to the g, 
or imprudent enpofuve to cold. thigh. The dilcsfc has fometimci * ilrong retemblmcr to ivmftMn. 

In the early ilaget of the affeftion, refohition is always nephritic affedtiuns, and 11 fomctimea milhikcn for lumbago. ™ 
to be attempted, uulcfs the lwelling appears to hare an After fuppuratiou takes place, flnvenog nts come on 1 and 
evident tendency towards fuppuration. The remedies ufcd the pain now becoming dull, the patient imagines himfelf 
in inflammation, in genera!, icem ulcful in every cafe of in- better, till matter points at the lide of the anus, ur in the 
frammatiun of the breafis. When the patient happens to groin. The tint calc is rare i and when it does occur, the 

be nurting, a hidden evacuation of blood is apt to diminifh tumor btsrils, or is opened as a common ablucls. In the 

the quantity of milk : In fuch calcs, thcic orc, Wood is to other cafe, the matter is kated behind the tsfeia of the 

be extra&ed in fnull quantities at a time. The application groin, an d fometimea defccnds as lar as the knee. I he 

<kf cooling faturainc poultices is adviiablc. When luppura- teguments commonly retain their natural appearance. Flue- 
ti»n has taken place, the matter is to be difeharged by tuation is evident, ctpecially when the patient is in an np- 


making an incilion in the mutt depending part of the right pohure. It is often mistaken for crural hernia ; hut 
tumor _ 1 ’ may be eahl* diftinjuilhed from it, bv its flow progrefs, by 


Sect. II. Inflammation of the TflkUs. 


pain in the lumbar region at the commencement of the dil- 
ceate, by the patient allowing the tiimor to be handled 


This difeafe is often owing to expofur* to cold, violent finely, by fluctuation being evident, by the tumor beco- 
excrcife, &c. ; but mult rrc >t tier. t ly to gonorrhcca virulenta, ming flaccid when the patient is in an horizontal lituation... 
and never to matter tailing down upon the tctles, as was and by the ablcnce of all the lymptoms by which hernia is 
fiipoolcd by thole who cave it the name of hernia hnmora/u. diflinguilhed. Both difcales may occur at once ; but this is 

T n 1 I . • . _ • 4*- ...l w.ipw mill •» rlirtiiiMiisn sc Alii til Ke* ftltsdl* 


Inflammation here rarely terminates in tuppuraiion. 

The bt.ll method for difeufling the inflammation is by 


very rare, and a diflindkion is Hill to be made. _ 

It is Uncovered that this difeafe lias, in generJ, been in- cWc.fthlt 


the application of leeches; after which |he penis ought to be duced by confidcrable injury being done to the imall of theJifc.dc. 
kept conftantly moiftened with a folution of facclurum fa- back or loius, citlierby twills, or icverc bruifes, or by lud- 
tumi, and the ferotum and tefl's fupported by a proper den exposure to cold after the heat occafnmed by feverc 
bandage. The bowcU Ihould be kepi moderately open ; cxereitt, particularly in fcrophulout habits. Wciv accident* 
the patient fhould ufc a low diet, and keep as much as pofliblc of this nature immediately treated with that attention 
in an horizontal pofture. If lues venerea be pretent, a cure which their importance deferves, tiic difeafe might frequently 
cannot be expected without mercury. If the ddeafe is be prevented. t .... *4 

owing to a fuddeu lloppa^e of the ditchargc in gonorrhoea, In the treatment the fkri&ctb antiphlogillic reghnere TruuneotS- 
the running ought to be redo red, and promoted by battling ought to be obicrved. Blood-letting ought immediately to 
t**- penis in warm water, injecting warm oil, ail i the uie at be performed* by fcarifying deeply and leeching the injured 
bougies. Thcfe means will generally difculs the iniLunrna- pan : neither are blillcrs, opiate*, gentle purgatives, aad 
lion. If matter lorm, it mutt be dilchargcd. other remedies ufcful in inflammations, to be iicgleitcd. 

Q in MV ' AJ Authors liave an idea that little advantage can be derived 


Sect. III. 0/ Vtntrtai liubtet* 


from laying open the ablccfa, on account o: thcgieat danger 


A swelling of any of the lymphatic glands of the body which may cnlur from the admiflion of air. Mr Benjamin- 
is called a bubu ; and when fuch a fwclling proceeds !rom Bell, however, is of an opooliie opiuioft, and has always pi- 
ventreal poiiuii, it ii tcin.cd ventreal bubv. i bey fddom or ven vent to nutter here a* Life where, and no bad conicquenccs 
never appear except in the lymphatic gland* of the gtetn, have been cbfcrved. The matter, when long lodged, has 
arm-pit, or extremities,, and inudi more frequently in the been found to dcfkroy the folt parts and bones, and fome- 


grom than anywhere elfe. 


times to make its way into the cavity of the abdomen ; all of 


In the treatment of buboes, a ftr»6t antiphlogiftic regimen, which might be prevented by an early evacuation. For this 
is to be ufed to promote a refrlution ; the application of purpoie a trocar ihould be ulcd, which was tried by Mr 


leeches to the hardened gland is particularly proper. In diicuf- 
fmg venereal buboes, the application of mercurial ointment 


Bell in one cale with complete faucets. 

Borne other calcs ate lately nai rated by authors, where. 


has a confidcrable cflldt. Alter fuppuratiou is completely by the introduction of a felon, and drawing off the matter 
formed, the application of caultic to open the bubo is dangc- by flow degrees, and then by uiing compreU, and fometimes- 
tons, left it ihould corrode fome of the conliderablc blood- injection* of gently irritating fluids, a cure has been per- 
w litis, which generally lie contiguous to the bubo* Buboes, fotuicd in ihecourfcot a lew months. If the calc is doubt - 
w hen opened by tiic knife, aie hud to Inal with more di»h* ud, an opening ihould bo made with the knife in the fame 
cnity, and generally to leave a lcar behind them. To al> manner as in hernia. It the flow of matter continue con- 
low them to built of thcrafclvcs, is therefore for the molt iiderable or the ipace of two or three weeks, injections of a 
part proper, except when the collection is lo confide; able weak iolution of faccharum latuini, lime water, or other 
as to prcls upon the neighbouring blond veflels. In fuch a gentle adi indents, may be employed, 
cafe, a fmall incifton maybe made by the lancet, taking as much „ ,, n nrt.i j ntiu • 

cc « pufllblt to prevent tlie sdmiflim. oi the ezfen.sl zir blcr ’ V ' CitOtamo. 

into the wound. When the edges of the opening grow c<U Whit tot is a uaurul and inflammatory fwclling at the Of *hit!or^- 
Icua, the application ot lunar caultic to llictn becomes riccef* extremities of tlie tingera under i he nails, t emulating in an 


lary. Duiiug the remaining pait ot the cure, mercury joined cflution of clear lerum below the (kin, which is lomc times 


With opium is to be ufed. 

Sect. IV. Lumbar Abfctft. 


fo aciid as to corrode the periuflentu, and render the bones 
carious- At other times the iflammation runs fo high that 
the whole of the arm fwclU, particularly the lymphatic*, 


The term lumbar may be applial to every abfeefs feated and fometimes even the glands in the axilla, 
ia the loins ; but that which is here meant is. fuch os bo When this aXTeCtioa arifes from extenui violence, the rc* 

nxdics. 
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r umor-. 
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chilblain*. 
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]. flatnos- nedlci employed for inflammation, in general, will be offer- 
vice. When it arifcE from unknown caufet, ardent fpirita 
and aftnogents have been found uteTul, particularly when 
topical .and general bleedings have been previoufly ufed. 
When an effuflon of a ferous matter takes place, it is im- 
mediately to be difehatged, as it is almoft impnffible to con- 
vert it into proper pus. When this ferum has continued fo 
long as to render the bone carious, a removal of the whole 
bone, or of the carious portion, becomes nceduity, iu order 
to fffed a complete cure. 

Chilblains arc inflammatory fweilings, of a purple colour, 
chiefly afTc&ing the heels, and fomr times all'o the finger*, 
toes, arms, hand*, or feet, or even the tips of the nofe and 
ears, attended with a flinging pain, and a degree of itching. 
The {welling fometimes cracks, and difeharges an acrid fe- 
rum : fometimes a mortification takes place, and an ulcer 
follows very difficult to heal. 

This difordcr is owing to the weaker a&ion of the fmall 
veffela mod remote from the heart, occafioned by cold or 
dampnefs, and occurs mod frequently in people of a delicate 
conftitution. 

When the patient hai been for fome time expofed to the 
cold, and the parts are frod bitten, they ought to be plunged 
into the eolded water and rubbed with fall ; when they are 
only benumbed, rubbing them with camphorated fpirit of 
wine will anfwcr equally well : but when cracks take place, 
and an oozing of acrid matter enfues, poultices may be ap- 
plied, but not long, as they axe apt to give rife to fungous 
cxcrefccnce*. 

Sect. VI. Of Continents and Sprains* 

Symptom* Contusions of the integuments and mufclc* produce 
oi contn- pain, fwelling, and inflammation, and tbefe, in fome cafes, 
fiont ind ex t cn( j to a confiderable degree ; but in general they 

' * arc lefs violent than what take place in cafes of fprains of 

ligaments or tendons ; for in thefe there is frequently a to- 
tal lofs of motion for many weeks, and fometimes for years, 
if proper attention be not paid. An effufion of fluids al- 
ways fuccccds the injury, which feems to be, for the mod 
part, of a ferous nature, as the (kin ufually retains its na- 
tural colour ; fometimes the tumefied parts arc of a deep 
red, or leaden colour, owing to a rupture of fome vtffels 
IS conveying red blood. 

Treatment. In the treatment of contufions and fprains, two circum- 
dances require attention, i. To endeavour to prevent the 
fwclling as far as is practicable ; 2. To employ thofe remedies 
afterwards which are known to be molt powerful in pie- 
venting or removing inflammation. In contufions of the 
cellular fubflancc, and even of the mufclcs, the effufed fluids 
are commonly foon abforbed ; but in fprains of the tendons 
or ligaments, a very troublcfome, painful thickneis of the 
injured parts i» apt to continue for a gteai length of time, 
and in fome in fiances even for life. 

It is ncceflary, therefore, to obviate thefe fymptoms as 
foon as poflible ; and tor this purpofc, cold adringent appli- 
cations, as water, vinegar, &c, arc moll commonly uled. 
Others again, with a view, to relax the parts fully, make ufc 
. of water as hot as the patient can bear it. By immeriing 
the injured part in thefe immediately after the injury is re- 
ceived, the effulion will at lead be fomewhat obviated. 
When the paiu is exceflive, opiates become ncceflary. 

After blood has been freely dife barged, a repetition of 
the remedies already mentioned will be found to give great 
relief ; care fhouid be taken, at the fame time, that the in- 
jured part? be kept in a relaxed and caly polturc. 

Chap. VI. Of Indolent Turners, 

These are fucb as are flaw in their progrefn, and may 
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continue for a long time without being attended with either Indolent 
pain or inflammation ; though occafionally almofl all of 1 otT>in 
them may be inflamed, and fome of ihcm, in that date, ^ 
attended with confiderable pain. They arc of different p.fferenc 
kinds accutding to the natuie of their contents, andkind» ol »*• 
appear in various parts of the body. They are feated ' lo!cnl 
in the adipofe and cellular membrane ; whence it often hap- mwft “ 
pens that they take place in the vifecra themfclves, where 
they arc frequently mortal. Sometimes they arc fillet! with a 
fubdancc of the confidence of honey, and are thence called 
meiiccratous tumors ; fometimes they are filled with an harder 
fubdancc, and arc then called asberomatous tumors ; at other 
times they arc filled with a fubltancc of the confidence of 
fat, and are then called Jieatomatous. Sometimes, however, 
they arc found to be repleniihcd with a fluid lymph coagu- 
lable by heat, and are then called bjdatidi. One fet arc filled 
with matter like the fynovia of the joints, and get the name 
of ganglions, fa 

Tumors of this kind are eafily didinguifhed from 
others, as having neither heat, pain, nor pulfation, as is to ^uifbcd 
be obferved in thofe which incline to iuppuratc ; and they from other 
arc diflinguifhed from each other, before they are laid open, tumors *c4 
by fluctuation being readily perceived in the meliceris : 
atheroma is foft and compreflible, but has no fluctuation ; 
while the dcatoma is commonly firm and rolls under the 
(kin. But thefe rules are liable to confiderable exceptions. 

The meliceris and atheroma are mod commonly found upon 
the head, and the deatoraa upon the other parts of the 
body ; while ganglions arc fituated over the tendons of the 91 
mufcles. Thefe tumors muft be cither extirpated entirely, * reamuati 
or laid open fo as to difpofc the cyfl to flough off or granu- 
late. If the matter be fluid, wc may evacuate it by an 
opening made with a lancet, or by means of a feton ; but 
as the matter is apt to collect again, it is better to remove 
the fac entirely. If large vcflcls or nerves prevent this 
from being done, then it is to be laid Ireely open and ex- 
pofed to the air, fo that the bag may granulate, or be 
thrown off. When the tumor is to be extupated, a longi- 
tudinal inciiion is to be made through the integuments ; 
after which the tumor may be frcqucutly removed by the 
poiut of the finger, or by the end of a fpatula, replacing the 
integuments with a view to heal by the firfi intention. In 
every pendulous tumor of this kind, with a narrow neck, 
we ought to divide the teguments near the bottom of the 
tumor, in an oval form, fo that the wound may be afterward* 
properly covered with the remaining integument*. After 
the tumor is removed, the fit in is to be replaced over the 
wound, and fixed with adhefive ilraps, covering it with a 
plcdgit ot cerate, a fmall coaiprefs of linen, with a bandage 
above all, to make a gentle prciTure on the parts. 

Sect. L Of Sieatomasout and Sarcomas ovs Timers* 

Steatomatous tumors have been ranked by authors Steatom*. 
among thole or the encyflcd kind ; but they have no other tout tu- 
eylt containing them than live common cellular fubflancc, 
fomewhat condcnfcd ; and the particles of lat computing 
them are found of the fame iizc with thofe in a found part 
of the body. 

Authors formerly advifed the difeufiion of fteatoms, or 
the prevention of their growth, by the application of pref- 
furc ; but by fuch means the growth is rather promoted 
thati retarded, nor have internal remedies been of any ad- 
vantage. They can be removed therefore by an operation 
which is the lame with that for the extirpation ol cue) fled 
tumors. 

Sarcomatous tumors have nearly the fame external 
pearancc with thofe of the flcatomaions kind. The term um tu- 
bas been applied, ip a general way, to feirrhi of the glands; »«»• 

but 
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or^Swd n '’ fiwcomitous tumors are likewifc found in various other 
linjf of*rhcP a . rts ^ an d arc diltinguifhed from ilcatoma by 
Barf* Mu. being firmer to the touch ; infernally they are found of a 

cuig. redder colour, or approachmir that of mufcles, in confequence 

* *bc greater number of veflela entering into their fabffance. 

Thefe are to be treated in the fame manner as deatoms j 
but the operation ought to be prrormed early, as they are 
more apt to degenerate into cancer. 

Sect. II. Of Ganglions t or Swellings of tit Bur fit M 4:0ft. 

Gavomovs of the tendons are lifccwlfe tumors of the 
cncyfie.1 kind, fcated in the burfie mucofie, or Iheaths of 
the tendons which belong to th« extremities. They are 
moH frequently met with over the tendons upon the back 
of the wriff, and often likewifc about tbofc of the ankle and 
other parts of the extremities. When preffed, they arc found 
to poflirfs a confiderable dc2ree of elalticity, from which, 
and from their lituation, they may generally be diftingtttflied 
from other eneyfted tumors. They fddom arrive at any 
great bulk, are not often attended with pain, and common 
ly the lkin retains its natural appearance. On being laid 
open, they arc found to contain a tough, vifeid, trani'parent 
fluid, refetnbliu * the gtaircof an egg. 

They are generally produced by fprains, or eontufions of 
the joints, or by rheumatitrn. In many initances, they go 
off infenlihly, without any afliftance from art ; but aa this 
91 is often not the cafe, means ought to be ufed for removing 
Treatment them. Tor this purpofe, moderate fri&ion frequently re- 
P ea fcd, or gentle ewnpreflion applied to them by means of 
thin plates of lead, SccAbmctimes remove them. In fome 
inffauccs they have been removed by the application of 
bliltcrs; but the molt ceitain method is, to make a fmall 
punfturc into the fac, and to draw a cord through it ; or, 
after the pun&ure is made, to prefs out the contents, and 
then ii.jcd fome gently fiimulating fluid, as port wine and 
water heated blood-warm. Sometimes in tumors of this 
kind, Ix-dics of a cartilaginous nature, and of different Ihapcs 
and fixes, are found ; fomc quite fmuuth, others with pedun- 
cles i by which they arc fuppofed hy Dr Monro, in his 
work upon the bur:* mucof*, to have been attached to the 
burfar. As thefe cannot be removed by any remedy with 
which wc are yet acquainted, it is found necccffary to dif- 
charge them. But as the parts may fometimcsi fuffer from 
inflammation when the tumor is laid fully open, it may be 
punctured at each end; and, after prefling out the contents, 
a fmall cord may be introduced ; after which gentle pref. 
fure may be applied with a comprefs am! bandage over the 
courfe of the tumor. The card however fliouid not be 
continued fo long as to induce any great degree of inflam- 
mation, for it is found that a flight degree of this fufficicntly 
anfwcrs the purpofe. 

Sect. III. Of ColltQions within the Capfular Ugaments of 
Joints, and of Cartilaginous Bodies contained there. 

Collection's here may confiff of ferum, blood, or pus and 
fynovia combined. They are moll frequently met ivith in 
the joint of the knee, and may be produced cither by inter- 
nal or external caufcs. 1 hefe kinds of colledions may in 
general be diftinguilhed from each other. 

*uf«M ft Watery effufionn, commonly called draifi. al fwelling* of 
l ^ C j oinl3 ’ ar *& thic % ,n confequence of fcverc rheumatic 
• rhe * complaints and when the tumor is not very Urge, the fine- 
iota. tuation of the fluid may be felt by preflute. When a large 
effufion appears immediately alter a violent bruife, it is pro- 
bable that it confiff* chiefly of blood : but when it fucceeds 
a violent fprain, attended with great pain, inflammation, 
*nd fwelling, terminating in aa effufion, *.hcic is every rta- 


fon to think that the contained fluid confiff* of pus mixed Colk&oos 
with fynovia. widdn the 

Swellings of the joint* arc moll apt to he confounded 
with collections in the burf* mucofie, or with matter effu- of Joims, 
fed in the adjacant cellular fubilance. From the firft of Ac. 
theie they aic generally diffinguifficd by the contained fluid -v — J 

parting readily lrom one fide u! the joint to the other, andfrom 
its being diffulcd over the whole ot it ; whereas, when It » tinguifl'cd 
contained in the burf*, the tumor is confined to a partial- !rom other 
lar wut, and is fcicJom attended with much pain. aflf.dtum*. 

When fuch collections can fafely be allowed to remain, .. 97 

the caplular ligament ought never to be opened, as they can Ir€EuaeDt * 
often be removed by difeutients. Even considerable collec- 
tions arifing from rlicumatiim may comm >nly be difeuffed by 
fridtion, fomenting the parts with warm vapour, keeping 
them conftantJy moiff with faturnii^e folutions, covering 
them properly with flannel, and applying bliltcrs. When 
thclc fail, fupporting the part with a laced flocking, or 
with a roller, has frequently been of fervicc. But whether 
a rheumatic tumor can he difeufl’cd or not, it ought not 
to be opened ; for the inconvenience attending it is more in- 
tolerable than the pain and inflammation which may er.fuc. 

But when the matter would do raifehief by lodging, it. 
fliouid be difch'Tgcd. Effulcd blood and matter which 
fuccccd high degrees of inflammation are of this kind. 

Blood is frequently extrav .dated among foft pans without 
much detriment ; but when in contact with cartilage or bone, $5 

it foon hurts them materially. The matter ought to be dif- Method of 
charged fo as moft effectually to prevent the adnitffion of'lifrhsrgin^ 
air into the cavity of the joint. For this purpofe the open- tbc <naUer - 
ing fhould be made with a trocar ; and the ikin, previoufly 
drawu ti^ht to the upper part of the tumor, flumlJ be pul- 
led down immediately on withdrawing the canula. A piece 
of adhefive plaitcr ihould be directly laid over the opening, 
and the whole joint fhould be firmly fupported by a flannel 
roller properly applied. If the patient be plethoric, he 
ihould be blooded to fuch an extent as his llrength will 
bear; he fhould be put upon a ftrift antiphlogiffic regfc 
mcn, and in every refpeCt Ihould be managed with caution ; 
for inflammation being very apt to entuc, wc cannot too 
much guard againft it. ^ 

Joints arc fomeiimes rendered painful and ftiff by the for-Toucre- 
mation of different iubflanccs within the capfular ligaments. i'? B1 ,n ^ 
Thefe art foinetimcs loofc, and as firm aa caitilage ; and ja4 '' t ** 
fomeiimes ot a foft membranous nature, iimilar to thofc al- 
ready obferved in treating of fwelling* of the burl* mu- 
cof*. 

In fome cafes thefe fubftanccs, efpccially the laft fpecie*, 
retain nearly the fame fitualiou, without being much af- 
fected either by preffure or by the motion of the joint ; in 
that cafe the pain is conftant, but feldom fcverc. The firff 
fpecies, however, is commonly vciy moveable j and on being 
touched, they flip with fuch facility that it is difficult to iiX 
them even with the fingers. Thefe arc only painful in pars, 
ticular fituaiiuns. 

Where theie concretions appear, upon examination, to bcvt'henper- 
perfcdly loolc and detached, if the pain which they excite tccfly !Lete,. 
is very fcverc, wc fhould venture in a cautious manner to n ^ 1,0 ‘in- 
take them out, by making an incilion into the joint. But’ rA<iic4, " 
if there is reafon to fuiped that they arc connected with 
any part of the joint, the patient ought to be advifed to 
fubmit to the pant they induce, which in general will be 
rendered moderate by Ihunnmg excrcifc ; but if, uotwith- 
flanding this, it become* iulupportablc, amputation is the 
only refource. lcf 

The limb being firmly fccurcd by afliilants, in that pof- Maorcr off 
lure which admits of the body to be token out bcinj fcit\ x:r4 * t,R tf- 

mA*** 
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Co'kfttas iroft di&in&ly, the furgeon fbould endeavour to fix it with 
t/^Maf 1 * ^ n ‘ icr * t°waid* the upper part of the joint, after an af- 
l.?j?aincnt» hllaiit has drawn the fkin as much as pofltble upwards from 
«•? Joints, the part where the inciiion is to be nsa-Je. The operator 
^- c * with a fcalpci Is now to make an incition through the tegu- 

u • meats and capfular ligament, direfily upon the fubftance it- 
iclf, of fuch a fixe as will admit of its being calily taken 
out ; which may be done citlier with the finger or with the 
end of a blunt probe. If it is found to be connc&cd by 
any fmall filaments either to the capfular ligament or to the 
cartilages of the joint, they fhould be cwtioufly divided, either 
with a ptobe pointed biilourv, or probe-pointed feiffars, af- 
ter drawing the fubflance itftlf as far out as it can be got. 
When mote concretions than one are found, they fhould all 
be taken out at the tame opening, when this can lie done j 
but when it cannot, it will be better to allow the firft inci- 
(ion to heal before attempting the fecond, fo as to avoid as 
much as poffiblc the exciting of inflammation 

After the concretion is removed, the (kin fhould be im- 
mediately drawn over the wound in the capfular ligament ; 
end the tips of the opening in the fkin being laid together, 
they fhould be fecund in this lituation by pieces of adhefive 
jdaller, fo as to prevent the air from finding accefs to the 
cavity of the joint. Till the wound be completely healed, 
the patient fhould not only be confined to bed, but the 
limb fhould be kept as much as poffiblc in one potture, and 
a fltict aotiphJogittic regimen fhould be .preferred. 

Sect. IV. Of Spina Bfuia. 

Smma bifida, is a tumor which fometimes appears upon 
the lower part of the fpiue in new-born children. A fluc- 
tuation is diliinflly perceived in it, and the fluid it contains 
can in feme raeafure be prtfled in at an opening between 
the vertebrae. In fomc cafes this opening is owing to a na- 
tural deficiency ot bone ; in others, to the reparation of the 
/pi no us proctffrs of the vertebne. 

The difeafe proceeds from ferum colle&ed within the co- 
verings of the fpinal marrow. It is always fatal. Children 
labouring under it have been known to live for two or three 
years ; but, in genet al, they linger and die in a few weeks. 
.Ill that art has been able to do is to fupport the tumor by 
gentle preflure with a proper bandage. When a tumor of 
this kind is laid open or burfiti, the child dies in a few hours. 
A tumor nearly of t!»e fame nature with this is fome- 
times met with upon different parts of the head in new- 
born children; it is formed by a fluid lodged beneath the 
membranes of the brain, which have been forced out at fomc 
ucoffificd part of the fkull. What we have laid with rcfpc& 
to the former is exactly applicable to this. 

Sect. V. Of Seropbulout Tumor r. 

We fhall fere only mention the fuqjiral treatment of 
fcrnphulous tumors, having fpoken of fcrophula in general 
under the article Mioicike. Some practitioners have re- 
commended poultices. See. to bring fcrnphulous tumors to 
fuppuration ; but the bell practitioners have laid them aftdc, 
btcaufc they tfccrcafe the foft and fpongy flate of the parts, 
j©* by which they arc 'prevented from healing. 

■Treatment As external applications arc ineffectual, it is better to al- 
..f (ctophu- |ow fcrophulous tumors to be as much expofed as poffiblc, 
too* tu- aj frequently renders the fubfequent ulcer more caiily 
moT *' cured. The other methods recommended for difeufling 
thrfe tumors arc, the internal ufe of cicuta, burnt fponge, 
rnumted barytes, » long continue 1 ufe of the cold bath, par- 
ticularly of fca-baihing, and drinking mineral or fea- water. 
Thcle, to produce any effed, fhould be begun early, while 
the tumors are fmall, and long perfifled in. When the tu- 
mon come to a ftate of fuppuration, if they are fealed up- 
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on the thorax or abdomen, or any o f the Urge joints, free Scmf-U. 
vent ought always to be given to il*e matter fo prevent its — k -1 * 
burfling into tlitlc cavities ; and when the abfcels is Urge, y 

this fhould be done with a trocar, or by palling a cord thro 1 
it, in order to exclude the external air. When the tumors 
are not firuated upon great cavities, it is better to allow 
them to break of themfclves, as tire fores commonly heal 
more reaJily, and the fear h pretty iimilar in both. The 
rr.oft proper applications to fcrophuluus fores ftem to be 
thofe of the faiurninc kind, as they diminiflt inflammation, 
and in fomc mcafure prevent the fore from fpreading. 

When the bones become carious, they are to be treated like 
carious bones from other caufea; but amputation cannot 
here be attended with advantage, as the difeafe proceeds 
from a fault in the confutation. After the fores arc healed 
up, the introduction of an iffue may affift in preventing their 
return. x oj 

Tumors of a fcrophulout nature are fometimes apt to How dif 
be miltaken for thofe of the feirrhous kind, and thus may tingubU! | 
be improperly extirpated. Scrophulous tumors deeply feat- * ^ 
ed commonly have a degree ot fu tnnefi, which, if they hap- ruM*. 
pen to be feated near a fufpicious part, as dole by the fide 
of a woman’s bread, may give occafion to fucti a miltake. 

But they may generally be diflinguiflied by the foftnefa 
even of the firmed kind of them, when compared with 
Ccirrhus. They have always a fmoolh equal furface ; 
whereas feirrhua is fomewhat unequal or knotty, and (cat* 
cd in the real lubtlancc of the gland ; and a {Hooting pain w 
commonly felt in it from time to time, even from its firft 
appearance. They arc generally accompanied, too, with 
other lymptoms of fcnphula, which is not ncceflaiily the 
cate with lcirrhua. 

Sect- V. Of Bronehortle. 

This is a tumor on the fore-part of the neck, feated be- 
tween the trachea and fkin, termed in Trench goitre. In 
this country it is very rare ; but it is frequent amonj the in- 
habitants of the Alps, and Qther mountainous countries, 
and is fuppofed to be owing to the ufe of fnow-watcr. It 
is feated mod frequently in the thyroid gland; tho’ in two cafe* 
examined by Mr Benjamin Bell this gland was diminifhed 
from the comprefTion of the tumor, which was chiefly form- 
ed of condcufed cellular fubtlancc, with effufions in different 

r afts of it ot a vJfcid brown matter. Dr Proffer condden 
tOTichocclc as a dropfical affedtion of the thyroid plxndf 
and in coni’ 1 rotation of this, he gives an account of a direc- 
tion of a difeafed gland, of this kind by Dr Hunter, who 
found in it a £reat number of capfulea filled with water. l04 
The fwelling is at firfl foft, without pain or any evident Srnq toir 
fluctuation, aud the fkin retains its natural appearance ; but ‘ firaoo* 
as the tumor advances in fine, it becomes unequally hard; 0 * 46 * 
the fkin acquires a copper colour, arid the veins of the neck 
become varicofc ; the face becomes flufhed, and the patient 
complains of frequent heaihchs, aa well as of flinging paint 
through the body of the tumor. for 

Calcined egg-dx-Us have been recommended by authors Treaiztfl 
as a fpcctfic for tills difeafe ; but little dependence is to be 
placed on fuch a remedy. Frequent frictions arc found ufe- 
lul, efpecially when employed early ; feponaccoua and mer- 
curial planters, too, have in fume cafes proved leiviceable ; 
ar.d repeated blillcrs have been known to retard its ptogrtfs. 

In the enlarged flate of the tumor no remedy yet known is 
powerful enough to difeuts it. When the ditcafe is far ad- 
vanced, the removal of the tumor by an operation mull be 
attended with great danger, on account of the enlarged 
flate of the arteries, a* well as its vicinity to the common 
carotid.. It is therefore thought by fomc of the moll ex- 
perienced pra&itioncrsj that iu fuch a filiation it would not 

be 
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N4»i Mi. be advifahle to attempt rxtirpntion, and that the patient 
c j r;j fhmild rather trail to the common palliative treatment. 

wlrf" When the tumor, hoover, is not much incrcafcd, if other 
u— y-~-^ remedies have failed, mid the difeafe is advancing, a turgeon 
might be warranted in attempting its extirpation. 

Sect. VI. Of Ncvi Mutt mi. Corns, ami Warts, 

»o« 

N*.i ma- N.tri MATCtNt are thofe mark* which frequently appear 
tcrui. upon the bodies of children at birth, and which arc fuppo- 
fed to originate from imprefllon* made on the mind of the 
mother during pregnancy. They are of various forms ; 
their colour is like wife various ; though molt frequently re- 
femSling that of claret or red port*wine. Many of thefe 
marks are perfeftly Hat, and never life above the level of the 
(kin : thefe »U> not require the afliilance of furgery ; but in 
fome cafes they appear in the form of fmall protuberances, 
which frequently increafe to a great fixe in the crrnrfe of a 
few months. They appear to he him and flefhy. They 
fometimes hang by (lender attachment! to the contiguous 
i parts, but more generally they are fixed by broad bafea. 
They may be removed with as little danger as any other* tu> 
mor of the farcomatous kind. They are fitpplied indeed 
more plentifully with Wood than mod other tumors are ; 
and even fometim'S they appear to lie entirely formed by a 
congeries of fmall blood veffcls ; but the arteries which hip- 
ply them may, for the moil part, caldy be fecured by liga- 
ture. The operation fhould never be long delayed j for as 
the fixe of the vcffels correlponds with that ot the tumor, 
they fometimes are fo large as to throw out a good deal of 
blood be orc they can be fecured. In performing it, the 
tumor is to be cut out, the arteries taken up, and the re- 
mainin'' (kin brought as well together as the nature of the 
part will allow, and kent fo by adhrfire plafter or future. 
When rhe tumor is pendulous, and conne&cd only by a nar- 
row neck, it (hould be extirpated by ligature. 

Co/nt. Corn* arc fmall hard tubercles, commonly fituated on 
the toes or other part* of the feet, and fornttimm on the 
ban Is. They are of a horny nature. They proceed from 
a difrafed (late of the cuticle, occalioned by preffure. The 
part becomes hard and thickened, with a fmall white fub- 
ftancc in the erntnr, which ha* a diipofition to become pro- 
minent. It likewife forms a depreffion in the fuhjsccnt cu- 
tis vera, and fometimes is faid to penetrate it. When corns 
are fituated on parts much expofed to preffure, they irritate 
the (kin* and produce an increafed ftnfibility of the peit, 
ami thus occasion much pain. The bett preventative of 
corns is the v/earing of wide (hoe*, and avoiding every kind 
of preffure ; and unlrfs this be attended to, it will be found 
difficult to keep free from them. Various remedies arc recom- 
mended for the cure or removal of coins. One is to bathe 
the part about half an hour in warn water, then to pare as 
much off them as poflihte without giving pain, and to 
apply over them any emollient ointment. If this treatment 
be frequently repeated, while preffure from (hoes is prevent- 
ed, they generally fall off, and do not return if preffure be 
afterwards avoided. Another method is to allow them to 
grow to fomc length through pieces of perforated leather, 
properly fecured by plaftet or by any other means, and af- 
terwards to cut round llieir root, by which they may for 
the motf part lx ealily turned out. Or if fuch irritating 
fublUnees be applied to them as will raife a bltfter by frpsu 
rating the cuticle from the cutis, the cofn will be railed 
along with the* cuticle, and may then be readily removed by 
a fcatpel or tciffar*. i he furface of the cutis being now 
expofed, is to be healed like any other pait that has been 
vo8 Wittered. 

Warn. Warts are fmall, hard, indolent tumors, with a rough 
fur face, apnearin^ on different uaru of the body, chiefly the 
Vol. XVIII. Parti. 


hands and face, and more commonly in young people. Mypl j 
When they appear in advanced life they are apt to degene- Jl * 
rare into cancer, cTpceially when of a livid colour and with 
a in tooth furfstv. If they do not prove troublefome, no- 
thin;? ffiould be done to them* a* they generaiy either (all 
off or waffe gradually away. When from their li« or fitii- 
ation they require to be removed, this, if they are pendu- 
lous or have narrow r.tcka, is eafily done by ligature ; but 
if their bates he broad, the fcJpel or efcharotic applications 
will be ueccffary. As fen, however, will fuhmit to the for- 
mer, the latier arc gcnenlly employed. Efcharotic* of a 
mild nature give lead pain, and arc lead apt to excite in- 
flammation, which in thefe cafes it is difficult to remove, 
and are found to he quite iufficicut for the |>urpofe. One of 
the beft of thefe is crude lal ammoniac: it mould fuff be 
moitlcncd in water, ar.d then well rubbed upon the warts 
two or three times a-day. Liquid fait of tartar^ and tome- 
times fpirit of hartlhoro, has anfwcrcd the fame purpofc : 
fome recommend alfo the juice «f onions. 109 

Warts appearing on the peni* as a fymptom of venereal^ Tt * 011 
iofedtion, are of the fame nature, and to be cured by the' 1 ** P* 0 *** 
fame means. Mercury i» of no advantage hen*, and com- 
monly indeed does hatro. When every other part of the 
difeafe is eradicated, the warts may gercrally be removed by 
wa thing them morninr? and evening in lime-water, or in a 
weak folution of faccharum fat urn i. They may be remo- 
ved alfo by the knife, and the parts from whence they are 
cut afterwards touched with lunar cautlic, to prevent them 
from returning : but when this method is pn&ifcd, the ope- 
rator ought to be certain that he has removed the wart en- 
tirely, for where part has been left the mod formidable 
fymptom* have forac times coined. 


Sect. VII. Of Polypi. 

Polypi i*re pendulou*, flc'hy, indolent tumors, fo called 
froih their fuppofed rtfcmblance to the animal of that name. 

They may be found in different cavities of the body, and 
origins’ e from the lininq membrane ; but thofe which come 
under furgical ticstnynt arc found in the nofc, mouth, 
throat, and outer pvffigc of the ear, and in the vagina and iro 
rtAum. They arc divided into two claffct } die one foft Polypi <d- 
and comprifliblr, the other extremely firm. Both of them 
bleed on bring -fretted or roughly handled. The foft kind tW * U ** 
fl rivel* and contracts in a dry atmoi'phcrr, (this is particu- 
larly the cafe with thofe of the nofc) ; but the firm are not 
affected hy the influence of the weather. Their colour is 
commonly pale and trar.fparcnt, and form limes a deep red. 

The pain at the commencement of the difordcr is always 
inconftdciablc ; but increafe* in thofe of a hard nature as 
they inctcafe in fire. Sometimes polypi of this kind hc- 
come tineaual, and form ulcers over the whole furface, dif- 
charging fetid r.itter in confidcrable quantity. They are 
apt at this time, iintcfi extirpated, to degenerate into 
cancer. its 

Mod frequently they arife fiwn local injury, or whatever Tbcr 
tends to produce and l'upport an inflamed (late of the part. cau *** 
Scrophula and lues venerea, thoueh conlidered by fome au- 
thors as frequently living rife to tlxm, feern only to be ex- 
citing caufes; for in lues venerea in particular, polypi whfcn 
prefent remain a*’ter the difeafe is cared. m 

The prngnofis muff depend much upon their filtration and r gnofi*- 
their conlittcuce. The foft kind being feldom painful, may 
be removed at any period with I ttle danger ; but the hard 
kind are generally not only painful, but more apt to dege- 
nerate into cancer, or to return after being removed. The 
foft kind therefore may be removed in general with foccefs; 
but when polypi of a harder nature cxift, the prognifis will 
be much more unfavourable. 

P With 
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, !>,)I TP^ With refpcA to the treatment.— At long as they remain 
ftationary, they are not to be touched ; but when they con- 
Treatn cot. to tT row - wc ou^ht to ufe iftringent remedies, cfpcci- 
ally a flron* foUition of alum* a dcco&ion of osk baik, vi- 
negar, ardent fnuits, &c. The foftcr kinds of polypi may 
frequently Ik* prevented for along t * • • e from incrcafing in 
fize, and fume times they even become confidctably fmaJIcr. 
Mercury has been found rather to make them worfe ; 
cauitic and other corroding applications have been of ufe in 
the foftcr kind, though they have not produced a cure. Sc- 
ions have likcwifc been ufed with little advantage. It is 
therefore found ncccffary to have recourfe to a more effec- 
tual prafticc ; and with thin view the knife, feiffars, forceps, 
or ligature, arc more generally recommended. The knife 
and feiffars may tc ufed when the roots of the tumor can 
be readily come at ; but polypi arc feldom fo fainted us to 
render exetfon pra&icable ; and even when they are, the 
htmorrha^y maybe attended with confidence danger. The 
removal o f a polypus by tearing or twilling it with the for- 
ceps, PlateCCCCLXXX VII. fig- 4. is occafionally pra&iTed; 
but as ligatures are lefs painful, and fully as effectual, they 
are now more generally employed. The ligatures confitt 
of wire,’ catgut, filk cord, ficc. Different methods have 
been employed for palling thefe over polypi, according to 
T i 4 their different fituations. 

Method cf When the ligature is to be applied, it is to be puffed double 
» j •ply mg over tumor, and conduced to the root of it bv means of 

al>*atureto the fi ngcrg or by flit pro bc9, a8 xn CCCCLXXXVIL 
fig. 5. or rings, Plate CCCCLXXXV 1 I. fig. 6. as may be 
bell fuited to the fhape and fize or the paffage. 'The ends 
of the ligature are then to be introduced into a fingle or 
double canula, as in Plate CCCC I. XXXVII. fig. 7. which is 
to Vc pulhed along the oppofitc fide of the polypus till the 
end of the canula teach the root of it, when the ligature is 
to be drawn fomewhat tight, and fattened to the canula 
which is to be left in the paffa >c. The ligature is to be 
daily tightened til) the tumor drop off. In this manner the 
largcft polypus may be removed equally well with thofr of 
a fmallcr fize. Should any part of it remain, it may he rtc- 
ftroyed by cauttic, and different inliruments are contrived 
for conducting this to the root of the tumor 

What has been faid of the treatment of polypi in general, 
readily applies to thofe feated in the nofe, outer paflape of 
the car, the redtum, and the vagina. It likewise applies to 
thofe in the throat ; only that inileud of parting the ligatute 
through the mouth, it is to be palled through one of the 
noflrils. The ok rater is then to introduce one or two of 
his fingers into the mouth, and open the doublinr of the li- 
gature, which he is to paf* over the polypus, and having 
prtffed it down to the root of it, to proceed as before di- 
rected. 


Chap. VII. Of Difeafe: ef the Bones. 

The bones, as well as the foftcr parts, are liable to be 
fwcllcd, either throughout their whole length, or to have tu- 
mors formed on particular parts of them. 

Exoftofts is one fpecies of tumor ot the bone. According 
to* Mr Bromeficld, no fwelling Ihould be called fo, but an 
excrcfcence continued bom a bone, like a branch from the 
trunk of a tree. Under this head therefore is ranked the 
benign m de % which may be produced by external injury, fuch 
ua contufions and fractures : it can hardly be called a difeafe, 
as pain feldom fuccecdv, but rather a deformity. 

There are rifings or tumors obfervable on the bones which 
are often the confequents of venereal virus, and are termed 
tophi , gun.su-, or nodes . — Tophus is a foft tumor in the bone; 
and fee ms to be formed of a chalky luUUr.ee, that is inter- 


Bxoituii*. 


116 

Tophus. 


G E R Y. Chap. VH. 

mediate between the offeooi fibres. Thefe cretaceous extra- Difesfcs of 
vafationi arc fometimes found on the ligaments and tendons, dw Boro. 
as well a3 on the bone ; and may fometimes be taken out by T 
the knife. We have many inttances where chalk Hones in 
gouty people make their way out through the fitin of the 
fingers and toes. It . 

Cuxnmi is a foft tumor on the furfacc of the bone, bc-Gummi. 
tween it and the periotteum ; and its contents refemble gum 
fattened, from whence it has taken its name. Polhbly, by 
obftru&ion in the nutrient veffcls of the bone, a rupture of 
fome of them occafions the ferous liquor to cfcapc, which, by 
making its way between the fibres of the bone, arrives at 
its furfacc ; and being detained by the ref.ttancc of the perio- 
fleurr., its moll liquid parts being evaporated, and the re- 
mainder condeitfcd by the inflammation, and confequent- 
ly this metallic covering being ftrctched, it becomes in- 
fpiffated, and forms this fpecics of txojlfis, as it is generally 
called. When this is the caufc, and the indifpofifion of the 
habit in general got the better of, prtffure by a fteel inilru- 
ment, adapted to the part affedUd, is the proper cure. 

The confirmed venereal node has the appearance of a di- Node*, 
variation of the offcous fibres, probably from fome infpif- 
fated humour obttructing the nutrient vcffcls, but not extra- 
valatcd ; this occafioning an cxtrnfion of the penolleum, 
producer a violent pain, which, when noClurnal, is the cha- 
raCtcritlic o* a venereal caufr. When the perio He ti in is 
thickened, but the bone not affcftcJ, a courfe of mercury, 
by attenuating the obrtru&cd humour, and fitting it to be 
carried out of the body by the proper outlets, will often 
produce a perfect cure : out when the bone itfelf is difeafed, 
this method will fail. But hue the divifion of the extended 
periofteum has been known to give perfect cafe. 

The ufual method, formerly, was to apply a cauttic equal 
to the extent or the node, which being laid bare, required 
exfoliation before it could be cicatrized. If the incifion is 
made early, that is, before matter be formed under the in- 
verting membrane, it feldom requires exfoliation j and, as we 
often fiud that the bone itfclf is not affc&cd, but only the 
penolleum thickened, we may be deceived even after a care- 
ful examination: it is therc'ore proper that the patient 
Ihould be pretty far advanced in a courfe of mcrcurhl unc- 
tion before even the incifion is marie ; for, Ihould the tu- 
mor dccreafc, and the pain abate during the courfe, chirur- 
gical afliilance, with the kni'c, mod likely inay become un- 
ncccffary. 1 19 

A bone may become carious firfl in its internal parts ; and AWictlhisia 
that from external injurv, as well as from a vitiated ftate of me,1 “ ! *.** •* 
the animal-fluids. Authors frem not to a^ree as to the « U< t1 ^° <> 
technical term for this kind «f difeafe of the bones ; fome 
calling it canter or gangs etna offit ; others, fpina vrssttfa, from 
the pointed extubcranccs ufually attendant on this difordcr 
of the bone ; and fome again teredo , from the appearance of 
the carious bone, like wood that is worm eaten. 

It is univcrfally allowed, that this difeafe takes its rife 
from matter being formed cither in the diploc, or in the 
marrow : whenever obllru&ioD is begun in the veffels ex- 
panded on, or terminating in, the medullary cyfta, the con- 
fcquencc will be inflammation, and, if not early removed, 
matter will form j for this reafon this cafe may be called ah. 

Jc.Jfm in meduUa. Whenever, then, a patient r omplalna 
ol dull heavy pain, deeply fituaicd in the bone, poflibly con-nf rh», 4 t t- 
fcqucut to a violent blow received on the part fome time be- **f«- 
forc, though the integuments appear perfectly found, and 
the bone itfclf not in the lcail injured, wc have great reafon 
to fufpcA an abfeeffus in the medulla. Children of a bad 
habit cf body, though they have not fuffered any external 
injury, will o'tcn become lame, and complain of the limb be- 
ing remarkably heavy ; and though not attended with acute 

paiu, 


Chap. VIT. S U R C 

Difofr* of pain, yet the dull throbbing uneafmefs is conllant. If ri- 
th< B one*. g 0 rs happen during the time the patient labours under this 
indifpofition, it generally implies that matter will be formed 
within the fubllance of the bone. If the extremities of the 
bone complained of be;* in, or if it becomes enlarged 
throughout its whole extent, it may be known to be an ab- 
feeflut in medulla, or true fpina ventofa, as it is called : if 
neither of thefe fymptoms take place, the great infeniibility 
of the bone in fome fubjcels will prevent that acutencfs of 
pain ufual in other parts where matter i». formed, though 
the acrid matter is eroding the bone during the whole time 
it is contained within it. This matter at length having 
made its way through, arrives at the perioflcom, where it 
creates moll violent pain, as well from its fharpnefs as from 
its mcrcafcd quantity, occafioning an attention of the perio- 
ileum. The integuments then become fwelled and inflamed, 
and have a fort of emphyfematous feci. On being exami- 
ned by preffure, the tumor will iometimet be leffcncd, fiom 
part of the matter retiring into the bone : from this appear- 
14I ance to the touch, mod likely the name of s rnto/a was 
Treatment, added to the term /}ma. When wc are afTured of matter 
being under the perioflcum, we cannot be too early in let- 
tin^ it out, as it will favc a confiderahle deal of pain to the 
patient, though probably it may not be of any coniiderable 
advantage in relpc& to the carious bone ; for, where the 
fluids in general are vitiated, no chance of cure can be ex- 
pected from topical remedies ; but where the coniiitution is 
mended, nature will fometimes aflonifh us in ber part, as 
the carious bone will be thrown off from the epiphytes, or 
the teredines will be filled up by the oflitic matter that flows 
from the parts of the bone where fomc of the fpinae have 
come away. 

If proper medicines arc given, the children well fupport- 
cd, and the parts kept clean and dry, patience and perfcvc- 
rancc will frequently give great credit to the iurgeon. In 
cafe it fhould have been thought advifablc to apply a tre- 
phine, to give free difeharge to the matter, the waihing it 
away, as well as the fmall crumblinv'9 of the carious bone, 
by means ol deterfivc and drying injections, has been known 
to contribute greatly to the curing this kind of caries, after 
the habit of body in general had been mended. 

Of brirde- Bcfides thofe above-mentioned, the bones arc babe to two 

ocf* *^f 'he oppolifc difeafes ; the one termed fiiabi/itat , the other mc//i - 
hone*. tier . the former peculiar to adults, the latter more ftequent 
in infants, though fometimes fecn in adults, from a vitiated 
ilatc of their juices. 

The bones, when deprived of their cementing liquor, by 
palling through fire, become friable. From repeated faliva- 
ti»ns, and in old people, they have been rendered extremely 
brittle } ii.lomuch that in many fubjcdls they have been frac- 
tured merely from their weight and the action of the muf- 
dcs : hut in filch cafes, this is not owing to the friability of 
the bones, but to the lofs of fubtlancc, from the eroflon of 
the bone by an acrimonious humour thrown on it ; to 
which caufc perhaps may be attributed the difeafe called 
M 3 rickets in children. The cSedlof fcorbutic humour in ren- 
ickeu. dsring the bones foft in many irrftanccs, have olten been re- 
marked. 

By proper diet, gentle friflion with coarfe cloths, excr- 
ete, and cold bathing, rickety children will frequently get 
their coniiitution fo much changed, ac that, by the time 
they arrive at the age of 20 years, there (hall not remain 
the leaft veftige of their former difeafe. The cpiphyfes 
are generally moll afFcdtcd in- this fpecics of the difordcr* 
For want of early attention to invalids of this fort, wc 
find that their bones not only become foft, and yield to- the 
powers of the mufcles, but remain diftorted the rcll of their 
though they have acquired a perfed degree of folidi. 
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ty. In fuch cafes, correcting the vitiated juice* only will Difrafo of 
not retlore the bones to their natural Rate ; therefore the af- <hc Bo, ~ cr . 
fittance of a (kilful mechanic is neceflarv both to fupport the ' 
parts improperly aded on, and to alter the line of direction 
of the dillorted ofleoua fibres. 114 

Though the curvature of the extremities, or ibtcknefs of s y m H tam *■ 
the ends of the hones near their articulations, may give the 4 ** rK * eU * 
firll alarm to thofe who are conflantly with children, yet 
there are other fymptoms that give earlier notice than thefe 5 
and had they been timely difeovered by proper judges, it is 
highly probable that the curvature of the limbs in many 
children might not have happened. The belly generally 
becomes larger in this difeafe, bom the incrcafed fize of the 
contained bowels, as it is not unlikely but that the mefen- 
tcric glands are the firfl parts obftrodted ; obll ru&ions of the 
liver, fplcen, and pancreas, foon follow j the head then be- 
comes enlarged ; then a difficulty of breathing, which is gene- 
rally fuppoied to be the effects of taking cold, fuoteds ; the 
flemum is elevated and (harp, and the thorax becomes con- 
tracted ; the fpine is protruded in fcveral parts ; the pelvis 
altered, according to the preffure of the parts within, and 
habitual inclination of the patient, at times, to obtain that 
line of direction in which the perpendicular from the centre 
of gravity may fall within the common bafe of the body, 
the extremities of the olindrical bones, and the ends of the 
ribs next the flernum, become enlarged ; foon after this the 
bones in general become foft and flexible, yielding in fuch 
dirc&ioni as the ftrongcil roufclcs determine by their ac- 
tions. Iiy 

The bones of children who die of this difordcr, we ob- Apfe*r»«ea 
ferve, arc not only rendered foft, but the veffeU within their phones 
fubtlancc arc replete with blood of a texture totally broken, 
and having more the appearance of thin chocolate than 
blood : the penofteum in many places is fepnrated, and the 
intermediate fpace between it and the bone filled with extra- 
v slated fluid ; and caries is almolt as frequent as the repara- 
tion of the petiolleum. The mufcles in fuch bodies gene- 
rally appear pale and flabby. |lf - 

Where the afTe&ion of the mefenteric glands is evident, Method of 
Mr Bromcfitld afferts, that after a dole or two of the pul vis cure reenm. 
bafilitus to empty the inteftines thoroughly, the purified 
crude quicklilver is by much the moil efficacious medicine 
to rt : nove obllruelions in thofe glands- When the belly be- 
gins to foften ai d fubfuie, the ohyle pafles without interrup- 
tion, and the child begins to get flefh ; then the cold bath 
becomes truly fcrviccable, and the dcco£tion or cold irt f u- 
fion of the Peruvian baik is a proper rrftorativc ; but tiie 
cold hath uled too early, or the baik given before there is a 
free circulation of chyle through the ladtcals, would be very 
injurious. Tiy 

The mollities odium, in fome cafes, may be produced Of mdildcs 
from a redundancy of the oleaginous parts of the blood, or 0 ^*** 
from a laxity ot the folidi, by which the fluids are not fuf- 
hciently attenuated, nor properly blended and mixed : the 
confcqueuce of which will be obftructed perfpiration, the 
babit in general loaded with groin, phlegmatic, and ferous 
humours, and the ofliiic matter nut united or condcnfed as 
in an healthy ttatc. The method of cure confirms us in the 
caufe of thefe fymptoms ; for, by (lengthening the fibroua 
(yftem, by uling gentle cxercile, a dry diet, good air, aro- 
matics, and cold bathing, tliis kind of iuvalids arc generally 
rcilored to health. 

Among the difeafes of the bones we may likewife take no pjjfy ,j. e 
tioe of that polfy 0/ the tower extremum w hich takes place, ,owc e*. 
as is generally fuppofed, in confequcucv of a curvature in »ren»iue* 
fome part of the fpine. To this diilcrupcr both lexes and^ rom 
all ages ate equally liable. When it attacks an infant 
only a year or tw'o old or under, the true caufc of it is fel- 
P I dom 


tf c. Bones 


*16 S , U R G 

D-f Jes rf Jora difeovered until feme time after the effeA ha* taken 
place. The child is laid to be uncommonly backward In 
the ufe of hi* legs, or it is thought to hive received tome 
hurt in the birth. When the child is of an age fuffident to 
have already walked, ard who has been able to walk, the 
lufs of the ufe of his leg* is giadual, though in general not 
itry flow*. He at full complain* of being very foon tired, 
j* languid, liillcfs, ami unwilling to move much or rtt all 
brifltly. S*H>n after this lie may be obferved frequently to 
trip and Humble, though there be no impediment in bis 
way ; and whenever he attempts to move brilkly, he find* 
that his kg* involuntarily croft each ether, by which he is 
ficqueiitly t hi own down without Humbling; and when he 
endeavours to (laud Hill in an erect polture without fuppoit, 
even (or a lew minutes, hit. knees give way and bend for- 
ward. As die diActnper advances, it will be found that he 
cannot, without much difficulty and deliberation, direct ei- 
ther of hi* feet exactly to any one point ; and very foot! 
after this, both le,»s and thighs lofe a good Oral of their na- 
tural fenf.bility, and become quite ufelefc. In adult*, the 
progreis of the diftafe i> much quicker, but the fymploms 
neatly the fame. 

Until the curvature of the fpine is difeovered, the com- 
plaint generally paffis for a nervous one; but when the 
rate of the back bone is adverted to, recourfe is almoil al- 
ways had to fume previous violence to account for it. That 
this might have been the cafe in iome few indances might 
be admitted ; but in by far the grealeft. number fomc pre- 
difpofin ▼ caufe mud be looked for. 

Mr Pott, who has written a treatife upon this difeafe, re- 
commends it to our « blcrvation, that though the lower 
limbs arc rendered almoil ulclcfs, or even entirely fo, 
yet there arc fomc circum llanos in which it differs (torn a 
common nervous pally. The lc>?» and thighs, though fo 
much afic&cd, have neither the flabby fed of a truly para- 
lytic limb ; nor have they that fetming loofenrfs at the 
joints, nor the total incapacity of refinance which allows 
the latter to be twilled almofl in all directions ; on the con- 
trary, the joints have frequently a conlidcrahlc degree of 
ftiffricfs, particulaily the ankles ; by which ftiffnefs the feet 
of children arc generally pointed downward, and they arc 
prevented from fetting them Hat upon the ground. 

At firft the general health of the patient Items not to be at 
all, or at Uait not materially afFcCtui ; but when the difeafe 
has continued for fome time, and the curvature is thereby 
increased, many inconveniences and complaints come on ; 
fuch as difficulty in refpiration, iiidigcdion, pain, and what 
they call iightnefe at the Jlcmtuh, ohllinate conilipations, pur- 
gings, involuntary flux of urine and (zees. See. with the 
addition of fome nervous complaints, which arc partly cau- 
fed by the alterations made in the form of the cavity ot the 
thorax, and partly by imprtffions made on the abdominal 
vrifeera. 

Mr Pott wa* led to a knowledge of the true caufe and 
cure of this dillrmpcr, from obferving the cafe of a youth of 
14, who was reftored to the ufe of his limbs immediately 
lifter a feemingly accidental abfeefs near the part. From tlii* 
he wa* inclined to think, that the curvature of the (pine 
was not the original caufe of the diforder, but that the Sur- 
rounding parts were predifpofed toward* it by fomc affection 
of the folids and fluids there ; and be was confirmed in thcle 
fufpicions by a variety of appearances, which he obferved 
both in the living body and upon difTcdion of the fubjcCt 
after death ; all of which arc narrated at full length in hi* 
treatife upon thi* fnbjecl. 

•* The remedy (fay* he) for thi* moft dreadful diieafe 
confiJU merely in procuring a large difeharge of matter, by 
foppmatson, from underneath the membrana adipofa on each 
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fide of the curvature, and in maintaining fueh difeharge un- 
til the patient lhall have perfectly recovered the ufe of hi* 
legs. To accompHfh this purpofe, I have made ufe of dif- v 
ferent means, fuch as fetons, iffues made by incilion, and it- 
fucs made by cauftic ; and although there be no very mate- 
rial difference, l do upon the whole prefer the laik. A i"e- 
ton is a painful and a naffy tiling: be fide* which it frequent- 
ly wear* through the (kin before the cud for which it wa* 
made can be accomplilhcd. 1 flues made by incifion, if they 
be large enough for the intended purpofe, are apt to be- 
come inflamed, and to be very troublcfoine before they come 
to fuppnrattort ; but openings made by cauilic arc not in 
general liable to any ot theic inconveniences, at lealt nut fo 
frequently nor in the lame de ;rce : they 
arc neither lo troublclomc to make or 
maintain. 1 make the debars about thi* 
fize and lhape on each fide the curve, ta- 
king care to leave a fuffitient portion of 
(kin between them. In a lew days, when 
the efehar begins to loofen and leparate, 1 
cut out all the middle, and put into each 
a large kidney-bean: when the bottoms of the fores are be- 
come clean by fuppuration, 1 fprinklc, every third or fourth 
day, a fmall quantity of finely powdered cantharidrs on 
them, by which the fore* arc prevented from contracting, 
the difeharge increased, and poffibly other benefit obtained. 

The iffue* 1 keep open until the cure is complete ; that is, 
until the patient reebvers perfectly the ufe of his legs, or 
even for fomc time longer: and I fhould think that it would 
be more prudent to heal only one of them firlt, keeping the 
other open for fome time ; that is, not only until the pa- 
tient can walk, but Until he can walk firmly, biifkly, and 
without the affilkancc of a (lick : until he can Hand quite 
upright, and ha* recovered all the height which the habit or 
father the ncceffity of (looping, occalioocd by the diftem- 
per, had made him lofe.” 

Chap. VIII. Of Blood-letting. 

• ^ 
Sect. I. Of Blood-letting in general. 

Blood-letting is performed cither to kflen the quan- 
tity of circulating fluid, or to relieve a particular part : 
hence we have the terms of general and local blood letting- 

Generat blood-letting is either performed upon a vein or 
an artery ; and from thi* circumitancc ariie the appellation 
of phlebotomy and arteriotomj. 

Local or topical blood-letting is performed by fcsirificators 
and cupping glaifea, by leeches, or by purdurc* made with 
a lancet, as may be moll fuiuble to the nature of the dif* 
cafe it is intended to remedy. 

There are fome general rule* and obfervatione which re-£. <n *^| 
late equally to this operation in whatever part of the body ru t rs fCm 
it is pra&ifcd : thefe we fhall in the firlt place enumerate, fpeding 
and fliall afterward* proceed to treat particularly of blood- 
letting in the arm and other parts- e 

I. In this, as in ever)' other operation, the fituation 9/ the 
patient, and of the operator likewife, ought to be precifcly 
fixed. The fituation of a patient, during the operation Q f 

blood-letting, ha* a contidcrabic influence on the tffe£hpro- t j, e 
duced, and therefore merit* particular attention. In fome 
diforder*, it is the objed of this remedy to evacuate a con- 
fidcrablc quantity of blood without inducing fainting: When 
thi* is the cafe, and when from former experience it is known 
that the patient is liable during the evacuation to fall into a 
faintifk llate, a horizontal pollure ought to be preferred to 
every other ; for fainting it not near fo ready to occur in a 
horizontal a* in an erc& pollure. It now and then happens, 

however. 
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BUx*i- however, that ent material advantage cxpe&cd from the now to fpeak of the method of ufing it. The furgeon and Blood- 
. * cu ‘ n>r . operation of blood-letting, is the production of a (late of patient being both properly feu ted, and the ligature having Ictaag. 

* dcliquiuro ; aa, for inftance, in cafe* of ilrangulatcd her* been applied for a ihort fpacc of time in order to produce i jj 
nia, where a general relaxation of the fyftcm is fometime* fome degree of fwelling in the veins, that vein i*to be made vfeth wl of 
dclirable. In all fuch circumltances, in ft cad of a horizontal choice of which, at the fame time that it appear* confpicu-i erfurmiog 
pofture, the more ercA the patient is kept, the more readily oufly enough, i» found to roll left than the other* on being ^ 
wili a ftale of faulting be induced. The patient ought prefled upon by the finger*. It i* fcirccly thought necef. tl0n * 


to be fo placed, that the principal light of the apartment fary to obferve here, that when a vein appears to be to un- 


* 3 « . 
Method r f 


fhall fall d redly upon the part to be operated upon, that mediately connected with a contiguous artery 01 tendon, as 
T j f the vein to be opened may be made as apparent a* pofliblc. evidently to produce fomc ritk of wounding thefe part* in 
Method rf II* The patient being properly feated, the next ftep is, the operation, another vein not liable to fuch hazard, if it 
comprcf. by mean* of a proper bandage cf fUk, linen, or woollen can be procuied, ouv'ht undoubtedly to be prcfeircd. Veins 


cloth, which has more clafticily, fo toenmprefi the vein in- may lie ditcdly above both arteries and tendons, and yet 
tended to be opened, as to prevent the blood from returning no manner of rilk be incurred by opening them, provided 
to the heart. An equal degree of preflure ought to be ap- the operator is fuf&cicntly ltcady and attentive ; but it does 
plied to all the other vein* of the part : for if this be not at* now and then happen, that vcio* are fo nearly and intimate* 
tended to, the communication prvferved by the collateral 1 y conneeltd with thefe parts, a* to render it hazardous 
correfponding branches would render the preflure upon any even for the moll dexterous furgeon to attempt this opera- 
one particular vein of very little importance. This preflure lion. 

upon the vein*, by inducing an accumulation of their con- "lie vein being at lafl made choice of, the furgron, if he 
tents, tend* to bring them more evidently into view, and is to uie hi* right-hand in the opetation, take* a htrn hold 
confequently renders it caficr for the operator to effect a of the member from whence the blood is to be drawn with 
proper opening than he would otherwife find it. The pref* hi* left, and with the thumb of the fame hand he is now to 
fute, however, ought never to be carried fo far at to obflrucl make fuch a degree of prtflure upon the vein, about an 
the circulation in the coiTefponding arteries, otherwitV.no inch and a hall lie low the part where the orifice is to be 
diicharge of blood can take place. When we ite that it made, as not only to render the (kin and teguments fome- 
has the cfTed of raifing the vein?, while at the fame time the what tenfe; but at the fame time to interrupt for a little all 
pulfation of the artery is diftir.ctly felt in that part of the communication between the under part of the vein and that 
member which lie* on the fide of the ligature moil diilant portion of it lying between the ligature and the thumb plat- 
from the heart, wc may be certain that it is to a very proper erd as thus dirt died. 

degree, and that it ought not to be carried farther ; for by The lancet being drawn out lb as to form nearly a right 
the fwelling o* tlie veins we are fure that they are iufficirnt- angle w ith the fcalcs, the operator now takes it between the 
If comprefled ; and by the arteries continuing to beat, it is finger and thumb of his right-hand ; and leaving at lead 
evident that a continued flow of blood may be expected. one half of the blade uncovered, he red* his hand on the 
Inflturnent The reflux of blood to the heart being in this man- middle- finder, ring-finger, and lit tic-finder, all placed as con- 

to be ufed. ner prevented, the next qurilion to be determined is, the venicntly as pofliblc in the neighbourhood of the vein from 

beft method of making an opening into the vein. Different whence the blood is to be taken ; and having puihed the s 

jnffrurr.cnU have been invented for this purpofe : but there point of the inftrument freely through the flrin and tegu- 
»re two only which have been retained in life, and which arc menta into the vein, hr now carries it forward in an oblique 
all therefore that here require to be mentioned. Thefe are direction, till the orifice is of the fixe he incline* to have it; 
the lancet and the phlegm. This lad, on being placed im- taking care, during the time of pufhing on the lancet, that 
mediately on the part to be cut, », by means of a fpriug, its point be kept in as ilraight a direction as poilible, for 
puihed luddcnly into the vein, and produce* an opening of fear of dipping into the parts below. 

the exalt fizfc of the inftrtiment employed. The inllrument ia now to be withdrawn ; and the fur- » 

When it is determined to employ the lancet, which f* by geou, removing the thumb of hi* lelt hand, is to allow the 
far the fafeii, the form of that inilruxnent is next the object vein to empty itfclf freely into the different cups previoufly 
of attention. The broad (houldered lancet ought to be laid provided lor the purpofe. 

entirely afide ; bccaufc the broadnefs of it* thoukiers produ- It is of importance to obferve, that during the time 
ccs always a wound ia the external teguments of perhaps the blood is d; ‘.'charring, the member ought to be kept in 
three times the fizc ot the opening made in the vein ; a cir- exactly the fame pofiure it was in when the lancet was firft 
ciimffancc which adds no advantage whatever to the opera- introduced : Otherwise the orifice in the Ikin is apt to flip 
tion ; on the contrary, it produces much unneccffary pain ; over the opening in the vein ; a crcumlUnoe which always 
renders it frequently a very difficult matter to command a proves inconvenient, and on fome occa funis produces a good 
*opp»j,' ol the blood ; and the wounds produced by it are deal of trouble by the blood from the veiu infatuating itfclf 

commonly fo extenfive as to be liable to terminate in partial into the furrounding cellular fubilancc. r 

fuppuiations. V. When the vein is properly cut, and the orifice is made Method of 

The fpear-pointed lancet, on the contrary, reprefented in fuffidcntly large, it rarely occurs that any difficulty is cape- r r °d««-j 0 iy I 
Plate CCCCLX XX VII. fig. £. ia ui every refpedt well cal- ricnccd in procuring ail the blood that is wanted. Bntg ( j^^ <Qe • 
eulated for the purpofe of venekClioii. From the acuicnefs when this bit circumstance occurs, from the patient beco-j^,^ 
of its point, it enters the tegument! and vein with very little ming faintilh, a dream of frclh air ought to be admitted to 
pain ; which is with many patients a circumftar.ee of no the apartment, wine or fome other oordial Ibould he adnu- 
lmall importance. Wc are furc of making tire opening in niftered, and the patient ought to be bid in a hori 20 ti- 
the- vein equal, or nearly fo* to the orifice in the external te- tal pofturc. By thefe meant the faiotilhncfa will in general 
guments ; and the diCcharge of blood produced by an open- be loon removed : but if ftill the blood fhouldnot flow free- 
ing made with one of thefe lancets, is commonly put a ft op ly, the member ought to he put into ail the variety ot pefu 
to with great eafe immediately on removing the ligature tion* that can probably aflift in bringing the openings of the 
upon the vein. Ikin and other teguments to corrcfpond with that of the 

IV. The form of lancet being thus fixed upon, we come vein j which will foou be known to have happened by the 

blood 


Digitized by Coogle 



i is S U R G 

Vcnefec- blood beginning inftantly to flow. Thawing the mufcle* 
fe°e- 'tP*rt ,°^ l ^ c P* 01 ,nto conllant aAion, by giving the patient a cane 
of ihc &j- <>r an y ot hcr fi.-m fubftance to turn frequently round in his 
<Jy. hand when the operation is done in the aim, will often an- 

■%— fwer in ptoducing a conflant flow of blood from a vein 
when every other means has failed : And, laflly, when the 
pulfc in the inferior pait of the member is felt very feeble, 
or efpecially if it cannot be diltinguiihcd at all, we may be 
thereby rendered certain that the ligature is too tight, and 
may in general have it in our power to produce an immediate 
flow of blood, by removing the compreffion thus improperly 
1 35 made upon the arteries of the part. 

Method of VI. A quantity of blood proportioned to the nature of 
flopping tbe diforder bein;r thus difeharged, the prefliire upon the 
'^ Iekt a fuperior part of the vein fhould be immediately removed ; 

and this being done, if the hear- pointed lancet has been 
ufed, all farther lofs of blood will in general flop immediate- 
ly. The contrary of this, however, fometime* occurs, and 
blood continues to flow freely even after the ligature is re- 
moved. When this is the cafe, the operator ought to com- 
prefs the vein both above and below the orifice, by means 
of the finger and thumb of one hand, fo as to prevent any 
farther lofs of blood. This being done, and the orifice be- 
ing cleared of every particle of blood, the fidcs of it fhould 
be laid as cxaftly together as pofliblc ; and a piece of court 
or any other adhefivc plafler being fo applied as to retain 
them, it will fcltiom happen that any kind of bandage isne- 
cefTary : but when the blood has iflued with uncommon vio- 
lence during the operation, and ha8 been difficult to com- 
mand after the removal of the ligature, in fuch inrtanccs it 
will be prudent to apply a fmall comprcfs of linen over the 
plafler, and to fccurc the whole with a linen roUcr properly 
applied round the member. 

Sect. II. Of Ventfe(i'u.n in different Parts of tbe Body. 

Venefrc Wh£H venefe&ion is to be performed in the arm, the li- 
tinr/io the «** ure f° r flopping the circulation ought to be placed about 
arm. an inch or a, ‘ inch a *>d a half above the joint of the elbow, 
and brought twice round: in order to prevent the ends of it 
from interfering with the laucet, the knot fhould be made 
on the outfide of the arm. In general, one knot might an- 
fwer ; but a (lip-knot being made above the fiifl, renders it 
4nore fccurc, and it is very cafily done. 

In forming tlic choice of a vein from whence blood is to 
he taken, the general rules we have already laid down upon 
this point mult be here particularly attended to. In gene- 
ral the artery lies fo low in tin's place, that the median baft- 
lie vein, under which it commonly runs, may be opened with 
perfect fafety ; and as this vein in general appears moic con- 
spicuous than any of the others, probably from the continued 
puliation of the artery below obfiru&ing in tome mealure the 
■pafTagc of its contents, it is in this refpedt therefore moro 
propaly calculated for this operation than any of the others. 
Other circumftanccs occur too which render the median ba- 
filic preferable to the cephalic or median cephalic veins for 
the operation of blood-letting . The former, viz. the me- 
dian hafilic, is lefs deeply covered with cellular fuhflancc ; 
and by lying toward* the inner part of the arm, it is more 
thinly covered with the tendinous expaniion of the biceps 
mufcle than cithct of the others, l't urn thefe circumflan- 
ns, the operation is always attended with lefs pain when 
done in this vein than in any of the others. 

In very corpulent people, it locnctimcs happens that all 
the larger veins lie fo deep as not to be diicovcitd by the 
eye ; but when they arc fcsifibly felt by the fingers, even 
although they cannot be feen, they may be always opened 
with freedom. In a few inllanccs, h«iwe\cr, they can neither 
-fee diilinguiflicd by the eye nor by die finger : in fuch a li- 
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taation, aa they may in gener|l be met with about the wrift Vmk. 
or on the back-part of the band, the ligature fhould be reJhemf, 
moved from the upper part of the arm ; and being applied !?? ** 
about hah way between the elbow and wrifl, the veins be-jy. ' 
low will thereby be brought into view; and wherever a vein '—,—; 
can be evidently observed, there can be no danger in having 
recourfe to the operation r) , 

Theie is only one vein of the neck, viz. the pofttriorVmtls:- i 
external jugular, which can cafily be brought fo much iato t,:eiJil k 
view as to be with propriety opened ; and even this lies'* 4 *’ 
deeply covered with parts, not ouly with the (kin and cellu- 
lar fuhftancc, but with the fibres of the plAtilma myoides 
mtifcle ; fo that a confiderable degree of preflure becomes 
neceflary in order to raife it to any height. With a view 
to produce this, the operator's thumb is commonly advifed 
to be placed upon the vein, fo as to comprcis it effectually 
about an inch or an inch and a half below where the open- 
ing is to be made. Tin's, however, i'tldum proves fufficicnt 
for the purpofc, as the blood, on being flopped in its pro- 
gress through this branch, caiily fir da a pillage to the other 
veins ; fo that unlcfs the principal vein on the other fide of 
the neck is alfo comprcfled, the vein to be opened can never 
be fully diflrndcd. In order to effect this, a firm comprrfs 
of linen fhould be applied on the largcfl vein on the oppo- 
filc fide of the neck ; and an ordinary garter, or any other 
proper ligature, being laid directly over it, fhould be tied with 
a firm knot below the oppofitc arm-pit ; taking care to 
make fuch a decree of preflure, as to put an entire flop to 
the circulation in the vein, which in this way may be caiily 
effected without producing any obltruttion to the patient’s 
breathing, kut to prevent every inconvenience of this 
kind, Ice an inflrument contrived for the puipofe, Plate 
CCCCLXXXV 1 I. fig. 9. 

This being done, and the patient's head properly flip* 
ported, the operator, with the thumb of his left hand, is 
now to make a lufficient preflure upon the vein to be open- 
ed ; and with the lancet in his right hand is to penetrate at 
once into the vein ; and before withdt awing the inflrument, 
an orifice fhould be made large enough for the intended eva- 
cuation. It may be proper to obferve, that a more exten- 
five opening ought always to be made here than is neceflary 
in the arm, otherwife the quantity of blood is generally pro- 
cured with difficulty: and bcfidcB, theic is not the fame ne* 
cciliiy for caution on this point here that there is in the 
arm ; for it (cldom or never happens that any difficulty oc- 
cur* in this fituation, in putting a flop to the blood after 
the preflure is removed from the veins ; all that is common- 
ly neceflary for this purpofc being a flip of adhefive plafler 
without any bandage whatever. 

In order to bring the vein more clearly into view, fo as 
a'tcrwarda to be able to open it with more exa&nels it has 
been recommended, that the (kin, cellular fubilance, and 
muicular fibres covering the vein, Ihould be previuully divi- 
ded with a fcalpcl before attempting to puffi the lancet into 
it. There is not, however, any ncccffity for this precau- 
tion, as it rarely happens that any difficulty is experienced 
in procuring a free di’chaigc of blood by opening the vein 
and teguments at once in tite manner directed. And it is 
here, as in every inflame where it is neceflary to take blood 
by a lancet, if it is not done at once*, the patient is much 
diiappointed, and is fure to attribute the failure entirely to 
a fault in the operator. ijl 

When blood is to be difeharged from the veins of 
ankle or feet, the ligature being applied a little above the^J 
ankle-joint, all the branches of the vena faphrna, both inj^ 
the infide and outfide ot the foot, come at once into 
view ; and aa this vein lies everywhere very fupcrficial, 
being in general covered witli Ikui only, wherever a pro- 

per 
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[cnefec. per vein appears eonQjieuoufly it may with fafety be open- promoted by fomentations of warm water frequently applied Arteroto- 

k>n in dif .u . .... u., ,.r * IV* r.r. i:_ mv. 


With a view to encourage the difcharge of blood, it has 


to the eye by means of a fpongc or foft linen rags. 

Among other methods that have been pnopofed for 


been a coniiant practice in blood-letting, in thefc veins, to fcarifying the blood-vcffels of the eye, the beards of rough 
dip the tect into wann water immediately on the orifice be- barley were at one period much extolled, and are ftill cm* 
ing made. But this is a very inaccurate method of proceed- ployed by fome individuals. By drawing them over the 
ing, as the quantify of Wood taken in this manner can never furiace of the eye, in a direction contrary to the (harp fpi- 
be afeertained with precifion ; for the blood being all mixed cul* with which they arc furnifhed, a confidcrablc dilefurge 
with the water, the operator can never be in any degree ccr- of blood is thereby produced : But the pain attending this 
tain as to this point : and hefides, there does not appear to operation is exquifite ; and as it dees not poffefs any fupc- 
be any neceflity for this affiftance; for when the compref- nor advantage to the method with the lancet, it is now fall- 
fion of the fuperior part of the veins is made effectual, and ing into general difufe. 
the orifice is of a proper fist, there is feldom more difficulty Q TTT nr . 

in obtaining a full difcharge of blood from the veins of thefc i5ECT ' 1 U * ™ ^erwtomj. 


parts than from any other veins oF the body. 

On removing the ligature, the difcharge is generally flop- 
ped at once ; fo that a piece of adhefivc platter applied over 
the orifice anfwers all the purpofc of a bandage. T he 
arm, neck, and ankles are the parts from whence blood it 
ufuallv taken by vcnefc&ion ; but on fome occasions, where 
the contiguous purls have been particularly affedcdt it has 
been thought advifablc to perform vcncfc&ion in other 

139 places. 

Yndec- When venefeclion is to be peiformed in the veins called 
be* ton ue ronuU under the tongue, the apex of the tongue is to be 
c tongue and ^j ie ^ oft ei | C }j fide opened, bccaule the 

opening of one only will hardly ever difclmrjc blood enough. 
A f ter a fufficicnt quantity has been difcharqed, fome cold 
affringent fluid taken into the mouth will generally flop the 

140 hemorrhagy. 

r eoefc<- The vena dorfalii penis, which runs along the back or up- 
on m the per fide of this member, being generally pretty much dittend- 
cm*. ed, and con fpf cuou< j„ an inflammation of this part, may be 
opened about the middle or back part of the penis ; and a 
fufficicnt quantity of blood be difeharged proportionable to 
the urgency of the fymptoms, This being done, apply a 
comprefs and bandage proper for the penis. The arteries 
and nerves which lie on each f:dc of the vein are to be 
avoided : nor ought the bandage to be tbo tight, otherwife 
the inflammation and other fymptoms may turn out worfe 
than before. 

When it is found neccffary to difcharge blood in this 
manner from the penis, the veins can be cafily brought into 
view, by producing an accumulation of their contents in 
the fame manner as in oihcr parts of the body, through the 
interveniion of a ligature : but in the tongue, in the be* 
morrhoidal veins about the anus, and other parts where 
compreffion cannot be applied, all that the furgeon can do, 
to to make an orifice of a proper fixe iu that part of the vein 
which ffiows itlelf moll evidently ; and it a Jufficicnt dif- 
charge of blood i$ not thus produced, as there is no other 
method of effecting it, immerfmg the parts in warm water 
J<f may in fuch circumttances be a very neceffary mcafure. 
eixfec- There are feveral waysof performiti 4 the operationoi blood- 

'vn in the letting in the eyes. We (ball here only relate the chief : Firft* 
tfc the patient is to be feated conveniently on the bed fide or on a 
chair, with his head held in a proper potture by an affittant; 
which done, the furgeon makes a tranfverfc incition with a 
lancet upon the tumid fmall veflels in the corners of the 
eye, fo at to open them or cut them quite acrofs. .Some 
ufe a fmall pair of feiffars, inttead of a 1 meet, to divide the 
vcffels ; but in ufmg cither of tlicm, the eye lids muff be 
feparated from each other by the fingers of one hand, while 
the vcffcls are cut by inffruments held in the other. Some, 
again, elevate the'fmall turgid vcffcls with a crooked needle 
before they divide them, the eye-lids being in the mean 
time held afunder by an affittant. The fmall vefll-U being 
thus opened or divided, their difcharge of blood fkould be 


Whatftfx particular advantages may in theory have 
been expetfed from arteriotomy, and however fome of its 
fupporters may- have recommended it, not only as being in 
many inftanccs preferable to venefeftion, but as an opera- 
tion perfectly fafe even in vrflclb of confiderablc fi/.e ; yet 
the moll (‘ renuous Iriends to the practice have fhruuk fiom Aff( M*^ 
any real attempt of this kind on the larger arteries. In*m> fe«.’c»a* 
ftancts have no doubt occurred of lar^e arteries having pi *&fe 4 . 
beeu opened without any danger enfuing ; hut thefe are 
fo exceedingly rare, that no practitioner of experience 
will, from that confident ion, he induced coolly to proceed 
to open any artery of importance. The fmaller branches 
of arteries may indeed be opened with great fafety, when 
they are not deeply covered, and efpccially when they lie 
contiguous to bones ; but in any ot the larger arteries, 
the attempt muff be always attended with fo much hazard, 
and the advantages to be expc&cd from it, in preference to 
vrncfe&ion, aic appeal cm ly fo trifling, as muff in all pro- 
bability prevent it Mom ever being carried into execution. 

There arc very few arteries, therefore, which, with anyA-ic-iet 
propriety, can be opened: the different branches of the •“ 
temporal arc the only arteries indeed from whence blood, P cncd * 
in ordinary practice, is ever taken; for although the opening 
of fome other branches of arteries has by fome been pro* 
pofed, yet they arc fituated in fuch a manner that they 
cither cannot be readily come at, or being in the neighbour- 
hood o( fo large nerves, the opening of them might be 
attended with I >ad confcqucnces. In performing, this opera* 0 f 

tion on any of the temporal branches, if the artery lies fa* p- r 'f witting 
pcrficial, it may be done with one puJh of the lancet, in th<- opera- ’ 
the fame manner as wav direfted for vcncfe&ion ; but 1 ' 00, 
when the artery lies deeply covered with cellular fubttmee, 
it is always nccelfary to lay it fairly open to view, before 
makiin* tin: orifice with the lancet : For in xii the fmaller 
arteries, when they eic cut entirely acrofs, there is 111 tie 
chance of being able to procure any confiderablc quanti- 
ty o: blood from them ; a*, when divided in this manner* 
they are Cure to ret raft conftderably within tlic fun ou rid- 
ing parts, which commonly puts a llop to all farther evacu* 
ation. 

Some degree of nicety is alfo neceffary in makin* the 
opening into the artery of a proper oblique direction, neither 
quite acrofs nor dire&ly longitudinal ; for a longitudinal 
opening never bleeds fo Ireely, either in an artery or in a 
vein, as when its direction is fomewhat oblique. 

It the opeuing has been properly made, and if the artery 
is of any tolerable fixe, it will at once difcharge very freely 
without any compreffion ; but vJhcn the evacuation does not 
go on fu well as could be wifhed, the difcharge may be al- 
ways affifted by compfeffing the artery immediately above 
the orifice, between it and the corrcfponding veins. The 
quantity of blood being thus difeharged, it will commonly 
happen, that a very flight compreffion on thefe fmaller ar- 
tcrica will lufficc for putting a flop to the evacuation : and 
8 whatever 
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T<y -csl whatever prfeflbre :c found ncceffary, may he here applied in 
|jj C f, mc man n£ r as was dire&ecl in venefettion. 

It happens, however, in (ome inftanccs, that this doe* 
not fucceed, the orifice cominning to buift out Rom time 
to time, fo as to be produftnt of much dittref. ami incon- 
venience. 

Method cf fit nation there are three different method* by 

which we may with tolerable certainty pul a Hop to the 
Use blood farther d : fcharjje Wo«>d. ifl, l f the artery i* lmall, as 
all the branches of the temporal arteries commonly arc, the 
cutting it entirely acrofs, cxa6Uy at the orifice made with 
the lancet, by allowing it to rctrart within the fur-rounding 
parts, centrally pms an immediate Hop to the difclurge. 
2d, When that is notcnnfcntcdto, wc have it always in our 
power to f: cure the bleeding vcfli.1 with a ligature, as uc 
would do an artery accidentally divided in any pant of the 
body. And, hilly, if neither of theft* methods is agreed 
to by the patient, we can, by means of a cmftant regular 
pTflurc, obliterate the cavity of the artery at the place where 
the operation has been pertotmed, by producing the accrc 
t ion of its fidcs. Different bandage* have been contrived 
for ccmpreffin.r the temporal artery ; hwt no^c of them an- 
fwer the purpofe fo cafily and fo effectually a* the one 
figured in 11 ate CCCCI.XXXVI 1 . fig. 10. This method is 
more tediou* ; bat to timid patient* it generally proves more 
acceptable than either of the other two. 

8ict. IV. Of To fitaJ R fading. 

Wurv, either b om the feverity of a Ircal fixed pain, or 
from any other caufc, it is wifhed to evacuate blood dire&ly 
from the lmall ve />r rl* of the part affected, inflead of open, 
ing any of the larger arteries or veins, the following are 
the different modes propofed for efftttinj it, via. by mtans 
of leeches ; by flight fes* ifications with the fhoulderor ed u e 
of a lancet ; ami, laftlv, by means of an inflruincnt term- 
Mj f «d a fcarfuour, (plate CCCCLXXXV 1 I. fig. »t.) ; ta 

bluodioa' w ^*ch fifteen or twenty lancets are commonly placed, in 
%n(hthe fuch a manret, that, when the mflrttmcnt is rpplied to the 
icariicuor part affefted, the whole number of lancets contained in it 
are, by means of a ftrong fpring, pnft.cd fuddcnly into it, 
to the depth at which the inflroment has been previously 
regulated. This being done, as the fnialler blood* refltls 
only by this operation are ever intended to be cut, and as 
thefe tin not commonly dffehar/e freely, fome means or 
147 other become ncccflary for promoting the evacuation. 

And cup* Various methods have been propofed for this purpofe. 
pjHj-gLsf- Otaffes fitted to the form of the affe&ed parts, with a (mail 
hole in the bottom of each, were long ago contrived : and 
thefe being placed upon the fcarified parts, a degree of fac- 
tion was produced by a performs mouth fufficieiit for nearly 
exhauiling the air contained in the glafs : and this accord- 
ingly was a fune enough triethod of increafing the evacua- 
tion of Hood to a certain extent. But as this wag attended 
with a good deal of trouble, and beftdes did not on every 
occafion prove altogether effed ual, an exhauiling fvringc 
was at talk adapted to the glafs : which did indeed anfiver as 
a very certain method of extracting the air contained in it ; 
but the application of this inflrumcot tor any length of 
time is very troublefome, and it ia difficult to preferve the 
fvriiige always air-tight. * . 

The application of heat to the €Wtpmg^fajfet % rrprefented 
in Plate CCCCLXXXVII. fig. i *. has betn found to rarefy 
• the air contained in them to a degree fcffieicnt for produ- 
cing a very confidcrable luttion. And as the inftrument 
in this fimple form anfwcra the purpofe in view with very 
little trouble to the operator, and a« it is at all times eafi- 
ly obtained, the ufe of the fyringc has therefore been laid 
afide. 
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There arc different methods adopted for thus applying Tnptai 
heat to the cavity of the glsfs. By fupportiug tlie mouth 
of it for a few feconds above the flame of a taper, the air w "" v ’ w 
may be fuffiricntly rarefied ; but it the flam* is not kept 
cxa&ly in the middle, but is allowed to touch either the 
fide* or bottom of the glafs, it i*very apt to make it crack. 

A more ccitaia, as well as an cafict, method of applying 
the heat, is to dip a piece of foft bibulous paper in fprrit of 
wine ; and having f« it on tire, to put it into the bottom 
of the glals, and, on its being nearly extingnithed, to apply 
tlie mouth of the inftrutnent directly upon the fcarified 
part. This degree of heat, which may he always regu- 
lated by the fire of the piece of paper, and which it is evi- 
dent ought to be always in proportion to the lire of (he 
glal'«, if I ong enough applied, p coves always fuftictent for 
raiefying the air very effectually, and at the fame time, if 
done with any manner of caution, never injures the glafs in 
the leaft. 

The gtafa haring been thus applied, if the fcarification* 
have been properly made, they inffantly begin to dtfcbarcre 
freely r and fo foon as the inflrument is nearly full of blood, 
it fhould be taken away ; which may be always eafily done 
by railin ': one fide of it, fo as to give acccfs to the external 
air. When more blood, is wifhed to be taken, the part* 
fhould be bathed with warm water; and being made per- 
fectly dry, another gla»s, exactly the fixe of the former, 
fhould be inftantly applied in the very fame manner : and 
thus, if the fcarificator has been made topufh to a fufiicient 
depth, fo as to haveettt all the cutaneous redds of the part, 
alrooft any ncccflary quantify of blood may be obtained. 

It fi metimes happens, however, that the full quantity in- 
tended to be dtlcharged cannot be got at one place. In 
fuch a cafe, the fcarificator mull be a. rain applied on a part 
as contiguous to the other as pofliblc ; and this bein'* 
done, the application of the glaffc* mutt alfo be renewed p* 
before. 

When it is wifhed to difeharge the quantity of blood a« 
quickly as pufiiblc, two or more glaflct may be applied 
at once on contiguous parts previoufly fcarified ; and, on 
fome occafions, the quantity of blood is more quickly ob- 
tained by the cupping-plaffc* being applied for a few fc- 
conds upon the parts to be afterwards lcarifitd. The fuc- 
tion produced by the glafles may poflibly have fome in- 
fluence in bringiri r the more deep-feated vcffels into nearer 
contact with the lkin, fo that more of them will be cut by 
the fcarificator. 

A fufiicient quantity of blood being procured, the wound* 
made by the different lancets fhould be all per’eftly cleared 
of blood ; and a bit o 4 foft listen or charpie, dipped in a lit- 
tle milk or cream, applied over the whole, is the only drel- 
fing that is ncccffary. When dry linen is applied, it not 
only creates more uneafinets to the patient, but render* the 
wounds more apt to feller than when it ha* been previoufly 
wetted in the manner dire Aed. f j 

Dry cupping coqfiftc in the application of the cupping- Dry c «? 
glafles directly to the parts affefted, without the ufe of theping. 
fcarificator. By this means a tumor is produced upon the 
part ; and where any advantage is to be exprfted from 
a determination of blood to a particular fpot, it may pro- 
bably be more cafily accomptilhed by this means than by 
any other. 

When the part fron which it is intended to produce a 
local evacuation of this kind is fo fituated, that a fcarifica- 
tor and cupping glafles can be applied, this method is great- 
ly preferable to every other ; but in inflammatory affcdioM 
ot the eye, of the nofe, and of other parts of the face, Be c. 
the fcarificator cannot he properly applied dircdUy to theAppUcs- 
part* afittled. lu fuch inlUncc?, leeches are coramonlvtio 1 
7 h^laeJtts. 
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Iffje*. had rrcourfr to, At they can be placed upon almoft any fpot 
1 • from whence wc would with to difeharge blood. 

In the application of thefe animal*, the moll effectual 
method of making them fix upon a particular fpot, is to 
confine them to the part by mean* of a fmall wine-glafs. 
Allowing them to creep upon a dry cloth, or upon a dry 
board, for a few minutes before application, makes them 
fix more readily f and moiftening and cooling the patts on 
which they are intended to fix, Either with milk, cream, or 
blood, tends alfo to caufc them adhere much more fpeedily 
than they other wife would do. So foon as the leeches have 
feparatca, the ordinary method of promoting the difeharge 
or blood, is to cover the parts with linen cloths wet in warm 
water. In fume filuations, this may probably be as effectual 
a method as any other ; but wherever the CUpping-giaflef 
can he applied over the wounds, tlicy anfwer the purpofe 
much more effectually. 
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Cues. 
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The blifter- 
jflue. 


The pea- 
itfue. 


Issuis arc a kind of artificial ulcers formed in different 
parts of the body with a view to procure a difeharge of 
purulent matter, which is frequently of advantage in different 
difordert. 

Practitioners were formerly of pinion that iflites ferved 
as drains to carry ofF the noxious humours from the blood, 
and therefore they placed them as near the affefled part as 
poflible. But as it is now known that they prove uicf'ul 
merely by the quantity of matter which they afford, they 
arc generally placed where they will occdfion the leaf! in- 
convenience. The moft proper parts for them are, the nape 
of the neck ; the middle, outer, and fore part of the hu- 
merus ; the hollow above the inner fide of the knee ; or 
either fide of the fpinc of the back ; or between two of the 
ribs ; or wherever there is a fufficicncy of cellular fubftance 
for the prote&ion of the parts beneath : they ought never 
to be placed over the belly of a mufcle ; nor over a tendon, 
or thinly covered bone ; nor near any large blood- vefleb 

The i flues commonly ufed arc, tbc blillcr-iflue, the pea* 
iffue, and the feton or cord. 

When a blifter-iffue is to be ufed, after tbc blirter is re- 
moved, a difeharge of matter may be kept up by dreftmg 
the part daily with an ointment mixed with the powder of 
cantharides. If the difeharge be too little, more of the 
powder may be ufed ; if too great, or if the part be much 
inflamed, the iffiie ointment may be laid afide, and the part 
dreffed with bafilicon, or with Turner’s cerate, till the dif- 
charge be diminiihed and the inflammation abated. It is 
moft proper fometimes to ufe the iffue ointment and a mild 
one alternately. 

A pea- iffue is formed either by making an incifion with 
a lancet, or by cauftic, large enough to admit one or more 
pea* ; though fometimes in Head of peas, kidney -bcaas. 
Gentian root, or orange-peas are ufed. When the opening 
is made by an incifion, the (kin Ihould be pinched up and 
cut through, of a fire fufficienl to receive the fubftancc to 
be put into it. But when it is to be done by cauftic, the 
common cauftic or lapis iofernalis of the fhops anfwcrs beft : 
it ought to be reduced to a pafte with a little water or foft 
foap, to prevent it from fpreading ; and adhefive pi after, 
with a fmall hole cut in the centre © f it, ihould be prcviouQy 
placed, and the cauftic pafte fpread upon the hole in the 
centre. Over the whole an adhefive plafter fhould be 
placed to prevent any cauftic from efcaping. In ten or 
twelve hours, the whole may be removed, and in three or 
four days the eichar will feparate, when the opentnr may 
be filled with peas or Any of the other fubftance* already 
mentioned. 
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The feton is ufed where a large quantity of matter is SuUlfc> - a 
wanted, and efprcially where it is wifhed for from deep W 
feated parts.* It ia frequently ufed in the back of the neck rhe teton- 
for difeafes of the head or eyef, or be t ween two of the rib* 
in affedious of the bread. 

When the cord, which is to he made of threads of cotton 
or ftik, is to be introduced, the parts at which it is to enter 
and pais out ihould he previously marked with ink, and a 
fmall part of the cord being bd’meared with fume mild oint- 
ment, and pafte d through the eye of tbc fcton-needlc, Plate 
CCCCLXXXV1I. fig. 13 . the part i* to be fupported bf 
an affiftant, and the needle pafled fairly through, leaving a 
few inches of the cord banging out. ‘The needle is now to 
be removed and the part dreffed. By this method matter 
is produced in quantity proportioned to the degree of irri- 
tation applied ( and this can he increafcd or dimiuilhed by 
covering the core! daily before it is drawn with an irritating 
or mild ointment. 

Chat, X. Of Sutures and Ligatures of Arteries . 

Sect. I. Of Sutures. 

The intention of futures is to unite parts which have 
been divided, and where tire rctra&ion of the lips of the 
wound has been confiderabie. The futures in ordinary use 
at prcfcnt, among (urgeons Arc the interrupted, the quil- 
led, and the twilled. Befidcs thefe futures, adhefive 
ptafters are ufed fox uniting the lip* of wounds, which 
have born termed the falfe or dry futuic, in oppofition to 
the others which have obtained the name of true or Woody. 

The true future is ufed in cafes of deep wounds, while the 
fallc is employed in thofe of a fuperficial nature. 

The interrupted future is made as follows. The wooad 0 j*^j fl< 
being emptied of tire jjrumous blood, and the sibilant taking. err upted 
care that the lips of it lie quite even, the furgeon is care- future, 
fully to carry the needles from the bottom outwards; ufing 
the caution of making them corac out far enough from the 
edge of the wound, which will not only facilitate the paffing 
the ligature, but will alfo prevent it from cutting through the 
(kin and flelh ; as many more flitches as may be requited will 
be only repetitions of the fame procefs. ’lhe threads being 
all palled, let thofe be fir ft tied which are in the middle of 
the wonnd : though, if the lips are held carefully together 
all the while, as they Ihould be, it will be of no great con- 
feqiiencc which is done firft. The moft ufcfulkind ot knot 
is a finglc one firft, and then a flip-knot, which «may be 
looGened upon any confiderabie inflammation taking place. 

If a violent inflammation ihould fuccecd, loofening the liga- 
ture only will not fuffioc ; it muft be rut through and drawn 
away, and the wound be treated afterwards without any 
future. When the wound is fmall, the lefs it is difturbed 
by drefilng the better ; but in large ones, there will fome- 
times be a confiderabie difeharge ; and if the threads be 
not cautroufly carried through the bottom of it, abfeeffes 
will frequently enfue from the matter being pent up under- 
neath, and not finding iffue. If no accident happen, after 
the lips are firmly agglutinated, the ligatures arc to be re- 
moved. and the orifices which they leave dreffed. 

It will readily be underlined, that the ftrcugth of the liga- 
ture and Gee of the needle ought always to be proportjor.aUe 
to the depth of the fore ami retraction of the parts. 'The pro- 
per form of needles is repnfented in PL CCCCLXXXVI1, 
fig- *4- , . , 

It muft likewise be remembered, that during the cure the 
futuu muft be always afliiled by the application of bandage, 
if pofliblc, which is frequently of the greateft importance s 
And that fos* of bandage with two heads, and a flit in the 

middle. 
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t Stotwre '' which is by much the beft, will in moil cafes be 

■ found pradicable. 

Of the In jeep wouAds, attended with mucbretra&ion, itu’s al- 
quillcd ways a neccffary precaution, to affift the operation of the 

1 *■ • T ligatures by means of bandages, fo applied as to afford as 
much fupport as poffib’c to the divided pans t But even 
with every allifbr.ee of this nature, it now and then hap- 
pens, that the divided parts cannot be kept together, rc- 
tiadion occurs to a greater or kjflcr degree, and the liga- 
tures of courfc cut afundcr the foft parts they were at firft 
made to furround. 

With a view to prevent this receding of the teguments 
and other parts, it was long ago propofed to add to the in- 
terrupted future what was fuppofed would afford an ad- 
ditional fupport, viz. quills, or pieces of platter rolled up 
into the form of quills; one of which being placed on each 
fide of the wound, the double of the ligature is made to in- 
clude the one, and the knot to prefa diredly upon the other, 
inftcad of being made immediately on the edges of the fore, 
as was directed for interrupted futures. 

It is at once evident, however, that the ligatures mutt 
here make the fame degree of preflure on the parts through 
which they pals as they do in the interrupted future ; and 
this being the cafe, it is equally obvious, that the interpo- 
fition of theft fubttances cannot be of any life. This futuie 
is accordingly now very rarely practifed, and it is probable 
i 6 that it will b* foon laid entirely afide. 

Of rlie By the term twj/led future, is meant that fpecies of liga- 
luturc* turt by which parts, either naturally or artificially feparated, 
are united together, by means of ttrong threads properly 
twitted round pins or needles puttied through the edges of 
r$7 the divided parts. 

i fra to This future is commonly employed for the purpofc of 
* ,c ^ ,f ( , uniting the parts in cafes of harelip; and this indeed is 
~> < yu on jy u y e lQ ^ h a8 been hitherto applied : 

But it may with great advantage be put in praftice in a 
variety of other cafes, particularly in all artificial or acci- 
dental divifions either of the lips or cheeks ; and in every 
wound in other parts that does not run deep, and in which 

ttret arc ncccffary, this future is preferable to the interrupt- 
ed or any other. The pins made ufe of for twitting the threads 
upon ought to be made of a flat form, fo as not to cut the 
parts through which they pafs fo readily as the ligatures, 
employed in the interrupted future. And thus one great 
objection to the latter is very cffeflually obviated : for 
every praftitioncr mutt be fenfible of this being the moll 
faulty part of the interrupted future, that when mufcular 
partri are divided fo as to produce much retradion, the li- 
gatures employed for retaining them almott conftantly cut 
them through before a reunion is accomplifhed ; whereas 
the flatnefs of the pins ufed in the twitted future, and 
upon which the whole preflure produced by the ligatuers is 
made to reft, proves in general a very effectual preventative 
againfl all fuch occurrences. 

The pins ufed to this operation are represented in Plate 
CCCCLXXXVIJ. fig. 1 5. They are commonly AiiJc of 
gold or filver ; and in order to make them pafs with greater 
csfc. Reel points arc added to them. They are femetimes 
jjg ufed, however, of gold or filvtr alone. 

Method of The manner of performing this operation is as follows. 
ea, i 'TK The divided parts intended to be re united, muff, by five 
T uV C bands t>f an affittant, be brought nearly into contad ; lea- 
ving juft as much fpace between the edges of the fore as to 
allow the furgora to fee that the pins arc carried to a pro- 
per depth. This being done, one of the pins mutt be intro- 
duced through both fidcs of the wound, by entering it 
on one fide externally, puftting it forwards and inwards to 
within a little of the bottom of the wound, and afterwards 
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carrying it outwardly through the oppofite fide, to the fame 
dittancc from the edge of the lore llut it was made to enter “ ^ 
at on the other. 

The dittancc at which the needle ought to enter from 
the edge of the fore mutt be determined by the depth of 
the wound, and by the degree of retraction produced in the 
divided parts. In gent ml, however, it U a proper regula- 
tion, in deep wounds, to carry the pins nearly to the lame 
dittancc from the fide of the fore as they arc made to pene- 
trate in depth : And whatever the deepneft of the wound 
may be, the pins ought to pafs within a very little of its 
bottom : otherwife the parts which lie deep will run a rifle 
of not being united ; a circumftance which mull always give 
rife to troublefome collections of matter. 

The firft pin being patted in this manner very near to 
One end of the fore, and the parts being ft ill fupported by 
an aflillant, the furgeon, by means of a firm waxed ligature, 
patted three or four times round and acrofs the pin, fo as 
nearly to deferibe the figure of 8, is to draw the parts 
through which it has patted into immediate and dole con- 
tad : and the thread bein^ now fccured with a loofe knot, 
another pin mull be introduced in the fame manner at a 
proper dittancc from the former ; and the thread with 
which the other was fixed being looted, and in the fame 
manner carried round this pin, others mutt be introduced at 
proper diftances along the whole courfe of the wound ; and 
the fame ligature ought to be of a fufficicnt length for fc- 
curing the whole. 

The number of pins to be ufed mutt be determined * n *N-.inbrr of 
tirely by the extent of the wound. Whenever this future ( ,i nt t0 be 
is pra&ifcd, a pin ought to be introduced very near each ufe '• 
end of the wound, otherwife the extremities of the fore are 
apt to feparate fo as not to be afterwards eafily reunited. 

In large wounds, if the pins are introduced at the dittance 
of three quarters of an inch from one another, it will in ge- 
neral be found fufficicnt; but in cuts of fmallcr extent a greater 
number of pins become ncccffary in proportion to the dimerr- 
fions of the fores. 

Thus in a wound of an inch and half in length, three 
pins arc abfolutely requifite ; one near to each end, and 
another in the middle of the fore : whereas five pins will 
always be found fully fuffident for a wound of three inches 
and a half in extent, allowing one to tie within a quarter 
of an inch of each extremity of the wound, and the others 
to be placed along the courfe of the fore V the dittancc of 
three quarters of an inch from one another. 

The pins being all introduced and fccured in the manner 
directed, nothing remains to be done, but to apply a piece of 
lint wet with mucilage all along the courfe of the wound, 
with a view to exclude, as effectually as pofCblc, every ac* 
eels to the external air. 

When the pins remain long, they generally do harm, by 
the unneceffary irritation and confcqucnt retraction of parts 
with which they are always attended ; and if they arc not 
continued for a fuffident length of time, that degree of ad- 
hefion is not produced between the divided parts which i« 
ncccffary for their future retention ; fo that the effed of 
the operation comes to be in a great lucafure, if not entire* 
ly, loft. 

In wounds of no great depth, for inllance of three quar- 
ters of an inch or fo, a fufficicnt degree of adhefion alwayi 
takes place in the fpace of five days ; and fix, or at moft fc* 
ven days, will generally be found fuffident for wounds of 
the greateft depth. But with refped to this dicumttancc; 
it mutt always be underftood, that the patient’s ttate of 
health mutt have a confiderablc influence on the time occcf* 
fary for producing adhefion between divided parts. 

When the pins arc withdrawn, the uniting bandage may 

be 
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J^ptturt of h c applied with *rf*t advantage; but a* flip* of leather 
^ Arid **- jp ria d wiifi ordinary ghur, wlieu applied to each fide of the 
v "’ cicatrix, may, by means of ligatures properly conne&cd 
with them, be made to anfwer the purpofe more effectually, 
this mode of fupporting the pam ought of courfe to be 
preferred. 

Sect. II. Of the Ligature of Arteritt. 

Wmeh a furgeon is called immediately to a wound of 
any great artery of a limb, he (hould clap the point of his 
firtger upon the wounded artery, or make his alfiftant hold 
it ; cut the wound fo far open as to fee the artery fairly ; 
draw it out if it be cut acrofi, and have (brunk among the 
flefb ; or tic it like the artery of the arm in aneurifm by 
paffing ligatures under it- When, however, I he wound 
happens in fuch fituations that we cannot command the 
blood, it is better to clofe the lips of the wound, and try 
to make them adhere by meatis of a very fteady comprcfs 
and bandage. Thus an aneurifm will form ; the operation for 
the cure of which (hall be afterwards deferibed. 

When accidents of this nature occur in any of the ex* 
tremities, and where preffure can be made with cafe on the 
fuperior part of the artery, wc are poflcffed of an inffru- 
ment which never fails to put a Hop to all further lofs of 
blood: wc mean the tourniquet. ScePlateCCCCLXXXVTI. 
ifto fig 1 6. 

The towns- The tourniquet has undergone many improvements ; but 
*l jcr * the one here reprefented is confidcred as the beft. By means 
of it the blood in any limb is very eafily and effe&iialty 
commanded ; and as it grafps the whole member equally, 
all the collateral branches, as well as the principal arteries, 
are equally compreffcd by it. It hat this material advan- 
tage too over every other iuftrument of this kind, that, 

, when properly applied, a Angle turn, or even half a turn, 

of the fertw, is fufficient for producing either a flow of 
blood, or for putting a total flop to it. The manner of 
,4, uling it is as follows. 

Manner Let a cuihion of three inches in length by one inch and 
wh“g ‘t- half in diameter be prepared of a linen roller, tolerably 
firm, but not fo hard as to render preffure produced by it 
very painful. This being placed upon the courfe of the 
principal artery of the limb, is to be firmly fccurcd in that 
fitualion by one or two turns of a circular roller, of the fame 
breadth with the cuihion ilfdf. 

The inftmmeiit, with the ftrap conceded with it, being 
now placed upon the limb, wilh the handle of the ferew on 
the oppofitc fide of the member to the cuihion upon the 
artery, the if rap is to be carried round the limb diie&ly 
over the cuihion, and to be firmly connected on the other 
fide of the buckle. In thus connecting the ilrap and buckle 
together, particular attention is neceffary in doing it with 
great firmitefs, fo as that the ferew may afterwards operate 
with as much advantage as poflible in producing a fufficient 
degree of preffure. When proper attention is paid to this 
c ire urn fiance, a fingle turn of the ferew proves fufficient for 
putting an entire flop to the circulation of blood in the limb: 
but when the ilrap has not originally been made very tight, 
it vend turns of the ferew become nccdTary ; an occurrence 
wL*th may be always very eafily prevented, and which, wheu 
not attended to, frequently proves very embarraffing in the 
i (s courfe of an operation. 

Method of Various methods have been invented for fecuring arteries 
by means of ligatures. The practice till lately in ordinary 
rn!L>» of waB » by means of a cuived needle, to pafs a ligature of 
fhc tea*- fufficient ihength round the mouth of the bleeding vcffcl, 

< iilum. including a quarter of an inch all round of the fuirounding 

parts, and afterwards to fotm a knot of a proper ughtnds 
upon the vtffd and other parts comprehended in the uoofe. 
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But this method was found to give (o much pain, sad in thatire of 
fume cafes to be attended with fuch violent convulfions, * 

not only in the part chiefly afltdlcd, but of the whole body, ^ * 

that the beft practitioners have thought proper to rejeft it* 
and to tie up tire blood- veffcls by themfelves ; for it is now 
well known that even very fmall arteries are poflcffed of 
much firmoefs ; and that evco in the large ft arteries a flight 
degree of compieffion is fufficient not only for reflraimng 
he ao rr hag y, but for fecuring the ligature oa the very fpot 
to which ti is firft applied. 

In order to detect the arteries to be tied, the tourniquet, 
with which they are fccurcd, muff be (lackcnul a Ik tie by 
a turn or two of the ferew ; and the moment the largeft 
artery of the fore is difeovered, the furgeon fixes his eye 
upon it, and immediately retrains the blood again by means 
of the tourniquet. An affiffant now forms a noofc on the 
ligature to be made ufe of ; and this noofc being put over 
the point of the tenaculum, Plate CCCCLXXXVU. fig. 1 7. 
the operator pufhes the (harp point of the inftrument 
through the Tides of the veffel, and at the fame time pulls 
fo much of it out, over the furface of the furrounding parts, 
as he thinks is fufficient to be included in the knot which 
tlie afijftant is now to make upon die artery’. In forming 
this ligature a fingle knot moderately drawn, and over it 
anvil her fingle knot, U perfectly fufficient. 

When from the deepnrik of a wound, or from any other With the 
catife, fume particular artery cannot be properly fccurcd by cr " , '* < d 
the tenaculum ; in this cafe there is a neccflky of employ- ******* 
ing the crooked needle, and the following is the method of 
ufiag it. 

A needle of the dupe reprefented PI. CCCCLXXXVII. 
fig. 14. armed with a ligature of a fixe proportioned to it- 
fdr and to die veffel to be taken up, is to be introduced at 

the diftance of a fixth or eighth part of an inch from 
the artery, and puihed to a depth fufficient for retaining it, at 
the fame time that it is carried fully one half round tbcblood- 
vcflel. It muff now be drawn out ; and being again puffi- 
cd forward, till it has completely encircled die mouth of 
the artery, it is then to be pulled out ; and a knot to be 
lied of a fufficient firmneft, as was already dirc&cd when 
the tenaculum is ufed. 

Chap. XI. Of Aneurifmt . 

t «4 

Ths term Aneurifm was originally meant to fjgntfy * Definition, 
tumor formed by the dilatation of die coats of an artery ; 
but by modern pra&itioners it is made to apply not only 
to tumors of this kind, but to fuch a* are formed by blood 
cfFufcd from arteries into the contiguous parts. There are 
three fpeciei ; die true or eneyfted, the falfc or duFufcd, 
and the varicufe an tori fir.. 

The true or erujfied aneurifm, when fititfted near thcTherueof 
furface of die body, produce* a tumor At firil (mall and cl,c jJjj* 
circuuifciibcd ; the fkui retains its natural appearance ; <w ’ 

when prefltd by five fingcis, a puliation is evidently dillin- 
guifhed ; and with very little force the contents of the 
Twclling may be made to difappear ; but they immediately 
return upon removing the preffure. By degrees the fwcll* 
ing increates, and becomes more prominent ; but Hill the 
paricot docs not complain of pain : on preffure the tumor 
continues of an equal foftnefs, and is comprrifible. After 
this the fu elling becomes large, the fkin turns paler than 
ufual, and iu more advanced ffages tedcraatous : the pulfc 
dill continues; but parts of die tumor become firm from die 
coagulation of the contained blood, and yield little to pref- 
fure ; at laft the (welling inctcaie® in a gradual manner, and 
is attended wilh a great degree of pain. The Hi in turns 
livid, and has a gangrenous appearance. Au oozing o{ 

I Qjl bloody 
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Artu rifin*. bloody fcrom occur* from the integument* ; and, if a real 
T mortification do not take place, the fltin crack* in different 
part»; and the artciy being now deprived ot the ^ifual re- 
finance, the blood burfts out with fudi force as to occaiion 
the aimofl immediate death of the patient. Thus the dif- 
eafe teiminatcs in the large cavities of the body t but in 
the extremities we can, by means of the tourniquet, prevent 
the fudden termination of* the difea'e. 

When afft (lions of this kind happen in the larger ar- 
teries, the effects produced upon the neighbouring part* 
are often forpriting i the foft part* not only yield to a great 
extent, hut even the bone* frequently undergo a great de- 
tr:6 8 lTC derangement. 

T* t fa!fc or The falft or dijfvftd aneurifm confifts in a wound or rup- 

diffufe < ture in an artery, producing, by the blood thrown out of 
n oi rifm . it. a fwdliog in the contiguous part*. It is molt frequently 
produced by a wound made directly into the artery. 

The following is the ufua) progref* of the difordcr. A 
tumor, about the fi/.c of a horle-bean, generally rife* at the 
orifice in the artery foon after the ds fcharge of the blood 
baa been {topped by comprcflion. At firii it b foft, lias 
a ftrong degree of puliation, and yields n little to prefTure, 
but cannot be made entirely to dif?ppear ; for here the 
blood forming the tumor being at reit, begin* to coagulate. 
If not improperly treated by much prefTure, it gencially re- 
main* nearly of the fame (i/.c for fcveral weeks. The en- 
largement however proceed* mote rapidly in fome cafe* than 
in other*. Inftanccs have occurred of the blood being dif- 
fufed over the whole arm in the fpace of a few hoar* ; 
while, ou the contrary, iwtUings ot this kind have been 
many months, nay even years, in arriving at any contidcrablc 
fixe. 

A* the tumor become* larger, it doe* not, like the true 
aneurifm, grow much more prominent, but rather fpreada 
and diffufe* itfelf into the furrounding parts. By degree* 
it acquire* a firm confidence ; and the puliation, which was 
at fir'd conliderable, gradually diininifhcn, till it ic fomctimcs 
fcarcely pciceptiblc. If the blood at firll thrown out pro- 
ceed from an artery deeply feated, the (kin preferve* it* na- 
tural appearance till the difordcr i* far advanced : but when 
tlie blood gets at firii into contaft with the (kin, the part* 
become initantly livid, indicating the approach of mortifica- 
tion ; and a real fpbacclus ha* forr climes been induced. 
1*he tumor at firlt produce* little unealinef* ; but as it in- 
cicafc* in free, the patient complains of fevere pain, ftitT- 
nefs, numbrtef?, and immobility of the whole joint ; and 
thefc fymptoms continuing to augment, if the artery be 
large, and afiiilance not given, the tegument* at laft burft, 
and death muff enfue. 

Variccfc When an artery is pun&ured through a vein, a* in blood- 
uicuiifin. letting at the arm, the bluod generally rufhci into the yield- 
ing cellular fubftance, and there fpread* fo at to (hut the fide* 
of the vein together. But in fome in {lances where the artery 
happens to be in contact with the vein, the communication 
opened has been preferved ; and live vein not being fufficiently 
ftrong for refilling the imputfeof the artery, muft confcqucntly 
be dilated. Thi* ts a varicofc aneurifm. It waH firfk accu- 
rately deferibed by Dr Hunter, and fince that time has been 
frequently observed by different praftitioner*. Here the fwett- 
ing is entirely confined to the vein*. Soon after the injury 
the vein immediately communicaring with the artery begin* 
to fwel!, and enlarge gradually. If there be any confiderablc 
communication* in the neighbourhood, the veins which form 
them are alfo enlarged. The tumor diiappears upon pref- 
fure, the blood contained in it being chiefly pttfhed for- 
ward; in it* courfe towards the heart ; and when the tumor 
i* large, there i* a Angular tremulous motion, attended with 
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a perpetual hiffing noife, as if air wu paffing into ij through Aacwto* 
a lmall aperture. . 4 v 

If a ligature be applitd upon the limb immediately below 
the iwcllirg, tight enough to flop the pulfe in the under 
part of the member, tlic fwclling difappears by preflure, but 
returns immediately upon the prcfTuic being removed, if, 
alter the fwclluig is removed by preflure, the finger be 
placed upon the orifice in the aitery, the vein* remain per- 
hdly flaccid till the preflure is taken off. If tlic trunk of 
the Brtcry he compelled above the orifice fo as effectually 
to flop the circulation, the ti emulous motion and hiffing 
immediately ceafe ; and *f the veins he now emptied by pref- 
fure, they remain fo till the comprcflion upon the artery 
be removed. If the vein be compreffed a little above, as 
well as below the mmor, all the blood may generally, 
though not always, be pufhed through the oriiice into tlic 
artery ; from whence it immediately returns on the prefTure 
bring difeontinued. 

When the ditcafe ha* continued long, and the dilatation 
of the veins has become contidcrablc, the trunk of the artery 
above the orifice generally becomes greatly enlarged, while 
that Klow becon.es propur lionably {mail ; of confequence 
the pulie in the under part of the member is always more 
f et hie than in the found limb of the oppofitc fide. ^ 

The caufe* producing ancurifms, in general, arc a natural Caufoof 
difeafe of the arteries. i*hus a partial debility of their coats Aikcutifab 
may readily produce the ditcafc ; or they may arife, efpecial- 
lv in the internal part* of the body, from great bodily 
exertion*. They are hkewife produced by wound* of the 
coat* of the arteries, as now and then happen* hi blood- 
letting at the arm ; or from acrid matter contained in a 
neighbouring lore ; or from the deftrudtion of iunounding 
part*, by which the natural fupport is removed. 

Aneurifm* have frequently been mittaken for abfeef- ifagnJm 
fes and other collection* of matter, and have been laid 
open by incifion ; on which account great attention is fome- 
times required to make the proper diftiuCtion. In the 
commencement of the difeafe the pul fat ion in the tumor is 
commonly fo ftrong, and other concomitant circumttances 
fo evidently point out the nature of the difordcr, that little 
or no doubt rcfpetting it can ever take place ; but in the 
more advanced flages of the difeafe, when the fwclling has 
become large and has loft its puliation, nothing but a mi- 
nute attention to the previous hitkory of tlic cafe can enable 
the practitioner to form a judgment ot it* nature. 

Aneurifms may be confounded with foft cncyftcd tumors, 
fcrophulous fwclling*, and abfceires fituated io near to an 
artery a* to be affedted by it* puliation. But one fymptom, 
when connected with ftrong puliation, may always lead to 
a certain determination that the fwclling is of the aneuriimal 
kind, viz. the content* of the tumor being made cafily to 
difappear upon prefTure, and their returning on the com- 
prcflion being removed. The want of this circumtlancc, 
however, ought not to convince u* that it is not of that 
nature ; for it frequently happens, cfpccially in the advanced 
ftagea of aneurifm*, that their content* become fo firm that 
no effed is produced upon them by preffure. lienee tlue 
pr< pricty, in doubtful cafes, of proceeding a* if the difeafe 
was clearly of the ancurifmal kind. 

In the prognofts, thiee circumftance* are chiefly to be p fo gj 0 fi* 
attended to ; the manner in which the difeafe appears to 
have been produced, the part of the body in which the 
f welling is fituated, and the age and habit of the body of 
the patient. 

If an aneurifm has come forward in a gradual manner, 
without any apparent injury done to the part, and not fuc- 
cecding any viuient bodily exertion, there will be reaiou to 

fuppofe 
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Ancnrumv fuppofc thtt the difeafe depends upon a general affeA ion 
Sl ’ cither of the trunk in which it occurs, or of the whole 
artcrious fyftcm. In fuch cafe* art can give little afiftanec r 
whereas if the tumor has fucceeded ait external accident, 
171 an operation may be attended with fuccefe. 

°f JJ*" In the varicofc aneurrfm a more favourable prognofis may 
netlllli j°°* fC rncrall y b* gt vc * n than in either of the other two fpecics. It 
varuuict* does not proceed fo rapidly; when it has arrived at a certain 
ncunim. length, it does not afterwards acquire much additional Cue ; 

and it may be fuflained without much inconvenience for a 
great number of years. As long as there is reafon to ex- 
f*& this, the hazard which almoft always attends the opera- 
tion ought to be avoided. 

In the fccond volume of the London Medical Obfcr ra- 
tions, two cafes are related by Dr Hunter of the varicofc 
anatrifm. One of them »c that time was of 14 years 
handing, and the other had fubfifted for five years, without 
there being any neceflity for an operation. And in vol. ait. 
of the fame work a fimilar cafe of five years duration is 
related by Dr Clcghom. 

In a letter afterwards from Dr Hunter to Mr Benjamin 
Bell, the Dodfor fays, 44 The lady in whom I firft obferved 
the varirofe aueurifm is now living at Bath in good health, 
and the arm is in no frnfc wori’c, although it is now 35 
years fincc ihc received the injury:" and the Do&or farther 
obferves, that he never heard of the operation being per- 
formed for the varicofe aneurilm which was known to be 
fuch. 

Mr Bell fays, he was informed by Dr William Clrphorn 
of Dublin, that the cafe of varicofe ancurifm, related in the 
3d volume of the London Medical Observations,- remained 
nearly in the fame fkatc aa at the time that account of it 
was made out, which indnded a period of at leafl 20 years; 
only that the veins were rather more enlarged. The patient 
recovered, and the limb became nearly as ftrong and fervioe- 
able as the other. Mr Pott alfo met with three different 
inftances of this fpecics of ancurifm ; and obferves, that the 
operation never became neccffary in any of them. 

Among other inftances of varicofc ancurifm which have 
appeared he-c, a young man from Paifley was examined 
kvcral years ago by different furgeons of this place. The 
difeafe was very cicely maiked, aod no operation was ad- 
vifed. He was afterwards found fervirg in the navy, 
where he underwent great fatigue without any ineon- 
venicncc from the ancurifrr., though then of 13 years 
Handing. % 

But thnugh this ancurifm, when it has arrived at a certain 
£ze, commonly remains flat ionary, and may be borne with- 
out much inconvenience for a long time, this is not always 
the cafe ; for fome in fiances have occurred, where the dif- 
eafe was attended with great uncafinefs, and where the ©pe- 
tition was perforated with much difficulty. 

In judging further of the probable event of aneurifms in 
general, the fituation of the tumor next requires atten- 
tion. When it is fo fituated that no ligature or effectual 
compreflton can be applied for Hopping the circulation in 
the part, if the artery be large, there would be the great, 
efl danger in opening it. In this cafe therefore the rnofl 
fatal confcqurnces are to be apprehended. 

When antorifms are fituated near the upper parts of the 
extremities, fur? eons have been bitherto doubtful whether, 
after tying up the humeral or femoral arteries, the lower 
parts of the limb would be fupplied with blood ; and tko r 
fever al fiKxcfsful inftances of performing that operation have 
been publifhed, the fucccfs ha* been pretty generally o- 
feribed to unufual branching of the great arteries ot thofc 
patients, on whom the operation was performed, above the 
•ncurifm. Mr John Bell, however, in his laic very iugc- 
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nious and important Difeovrfo m WoonJ/, has proved, to our AreurUm** 
fatikfa&ion at kail, that the iuofeubtions which take place ' '"j r 
between the internal iliac and the arteries of the leg, by a 
mesas of the gluteal arteries and the profunda femnris, arc 
in every cafe fufficient to fupply nourifhmcnt to the limb ; 
that the fame is the cafe in the arm ; and that therefore 
in every aueurifm, even of the humeral or femoral artery, |?1 
we ought to perform the operation. Several infinites ofttenuk- 
fucccfs are there related ; arm mg others, an operation per- ■ Me nuts* 
formed by Mr J. Bril himfrlf, which, as it is pn Ups thc f ^ a ‘* 
gicatctt that has hitherto been performed, wc fhall here a- 
bridge for the gratification of our readers. A lrcch- catcher 
fell as he wts ftepping out ot a boat ; and a pair of long- 
pointed feiffars pierced his hip cxa&Iy over the (critic notch, 
where the great iliac artery comes out from the pelvis. The 
artery bled furioufly : the patient fainted. The furgeon 
cafily llopt up the wound, as it was very nanow and deep, 
and healed it. A great tumor foon formed. The man 
travelled from the north country in fix weeks to the Edin- 
burgh infirmary, with a prodigious tumor of the hip, the 
thigh rigidly contracted, the ham bent, the whole leg ihrunk 
and cold and ufclefs. There was no puliation nor retroeef- 
lion of blood on prtffuie ; but the diftenfion was attended 
with great pain, and the man was extremely anxious to have 
an operation performed. Though there was little doubt of 
its bciog ancurifm, it might be a great abfeef*. It was re- 
folvcd therefore to make a fmall incilion, and juft touch the 
bag with the point of a lancet, and it it contained blood, 
a full confutation was to he called. Mr Bell accordingly 
made an iocifion two inches and an half in length ; the 
great fafeia formed the coat of the tumor, and under it 
were fern the fibres of the great glutscus mufclc. Ait 
foon ac it was opened at one point, gTeat clots of blood 
came out ; and Mr BtU, after being certain that it was au 
aneurilm of the great artery of the thigh, elofed up the 
wound with a tent-like comp refs, put the patient to bed, 
and a pupil held bis band on the kip. This was done 
at one o’clock; at four the confulmtion met, and the 
operation was performed. On making ap incilion eight 
inches long, the blood was thrown out with a whittling 
noife, and with fuch impetuofity, that the affi Hants were 
covered with it. inn moment twenty hands were about 
the tumor, and the bag was filled with fponges aod cloths* 
of all kinds ; the blood, howrver, Hill made its way ; and 
the man who had fupported himkli on his elbow', tell dmvn; 
his arms and head hung down, he uttered two or three 
heavy groans, and they thought him dead. At that critical 
moment Mr Bell ran the biliouty upwards and downwards, 
and at once made the wound two feet long ; thruft his* hand 
to the bottom of the tumor, felt the warm jet of blood, put 
his finger on the mouth of the artery, . the pulfe of which- 
he felt difiin&ly ; which firft affured him that the man wa9 
alive. The artery was then tied ; and when Mr Bell lifted 
up his finger, it was difeovered to be the pofterror iliac 
that it had been cut fairly acrofs, and had bled with open 
mouth. The patient was fo low, that after drdfiug the 
wound, they were obliged to bring in a bed, and leave him 
to deep in the operation room. Me was cured or this great 
wound in Ids than feven months, and afterwards recovered 
the ufe of his leg completely. 

In every cafe of nneurifm, the ufe of preffurr has bcenEffr^i of 
indiscriminately recommended, not only in the ioripisnt po- c rrffwrr in 
riod of the diteafe, but even in its more advanced ftage*. sntunftn* 

In the diffufed or fidic ancurifm, as preffurt cannot heap- 
plied to the artery alone, without at the fame rime aft -ring 
the refluent veins ; and as this, by producing an increafed 
refiftancc to the arterial pulfiitioos, muff Jorcc an additional 1 
quantity of blood to the orifice in the artery- — no advantage 
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Aneuri/m j 9 to be expefled from It, though it may be productive of 
**" * mifehief. 

In the early ftages of eneyfted aneunfm, while the blood 
can be yet prefled entirely out of the fsic into the artery, it 
■often happenB, by the ufe of a bandage of foft and fome- 
what claflic materials, properly fitted to the part, that much 
may be done in preventing the (Welling from receiving any 
degree of incrcafe ; and on fome occafions, by the continued 
fupport thus given to the weakened artery, complete cures 
have been at lad obtained. In all fuch cafes, therefore. 


rttj entirely, a piece of agaric, vitriol, alum, or any other Aneortha 
allringcn* jubilance, Ihould be applied to the orifice, in or- 
dcr if poflible to produce a reunion of its fides. 

a. Upon the fame principle with the preceding, viz. that Or by* fc. 
of dill preferring the circulation in the artery, it was fcvrral turc» f 
years ago propofed by an eminent furgeon of Newcaflle, Mr 
Lambert, that the orifice in the artery Ihould be fccured by 
means of the twilled future. A fmall needle being puthed 
through the cd^es of the wound, they are then directed to 
be drawn together by a thread properly twilled round the 


particularly in every inllancc of the varicofe aneunfm, much 
advantage may be cxpcdled from moderate preflurc. 

But prefiure, even in cncyfted aneurifm, ought never to 
be carried to any great length ; for tight bandages, by pro- 
ducing an immoderate degree of reaction in the containing 
parts to which they are applied, inftead of anfwerittg the 
purpofe for which they were intended, have evidently the 
■contrary effect. Indeed the greateft length to which pref* 
fure in fuch cafes ought to go, Ihould be to ferre as an eafy 

174 fupport to the parts affcCtid, and no farther. 

Method of ] n performing the operation for aneunfm, the firfl ftep 
to be to obtain a full command of the circulation in 
sion ft'r -the inferior part of the member by means of the tourniquet, 
at-eurifm. This bring done, the patient (hould be fo placed, that the 
di leafed limb, on being flrctchcd on a tabic, is found to be 
of a proper height for the furgeon ; who, as the operation 
is generally tedious, ought to be feated. The limb being 
properly fecured by an afliflant, the operator is now with 
the fealpcl, Plate CCCCLXXX VII. fig. 18. to make an in- 
cifion through the fkin and cellular fubilance along the whole 
courfe of the tumor ; and as freedom in the renaming parti 
of the operation is here a matter of much importance, it is 
even of ufe to carry this external incifion half an inch or fo 
both above and below the farthefl extremities of the fwcl- 
img. 

All the effufed blood ought then to be wiped off hy 
means of a fponge ; and the foftcil part of the tumor he* 
ing difeovered, an opening ought there to be made into it 
with the lancet, Plate CCCCLXXXVII. fig. 19. large 
enough for admitting a finger of the operator's left-hand. 
This being done, and the finger introduced into the cavity 
of the tumor, it is now to be laid open from one extremity 
• to the other, by running a blunt-pointed btftoury, Plate 
CCCCLXXXVII. fig. 20. along the finger from below up- 
wards, and afterwards from above downwards, fo as to lay 
the whole cavity fairly open. 

The cavity of the tumor being thus laid freely open, all 
the coagulated blood is to be taken out by the fingers of 
the operator, together with a number of tough membra- 
nous filaments commonly found here. The cavity of the 
tumor is now to be rendered quite dry, and free from the 
blood which, on the firfl opening of the fwelling, is dif- 
chargcd into it from the veins in the inferior part of the 
member; the tourniquet is then to be flackcncd to difeover, 
not only tl»c artery itfclf, but the opening into it, from 

175 whence the blood collected in the tumor has bean all along 

Method of difeharged. This being done, the next point to be deter* 
th* wound m * nei * ** manner of fccuring this opening into the ar- 
ef the arte M t0 P rfvcnt * n future any farther effufion of blood. 
»y, Various means have been propofed for accomplifhing this ; 

but the cffe&* of all of them may be comprehended under 

I? 6 the three following heads. 

By iilrin- 1. The effects of ligature upon a large artery' haring on 
C* 1 * 1 ** fome occafions proved fatal to the inferior part of the mem- 
ber, it was long ago propofed, that fo foon as the opening 
into the artery ha* been difeovered, inftead of applying a 
ligature round it, which for certain is to obliterate ih> ca- 


nccdlc, as was formerly directed when treating of futures. ^ ? 

Strong objections, however, occur to both of thffe me-w^r. 
theds. In the firfl place, no aflringent application with 
which we are acquainted is poffcffcd of fuch powers as to 
deferve much confidence. In almollcveTy inllance in which 
they have been ufed, the htmorthagy has recurred again 
and again, fo as to prove very diftreffing, not only to the 
patient, but to the practitioner in attendance ; little or no 
attention in therefore to be paid to remedies of thii kind in 
ordinary practice. 

Mr Lambtrl’ii method of ditching the orifice ia the ar- 
tery is certainly a very ingenious propofal ; and would ia 
all probability, at lealt in inofl inilanccs, prove an effe&ual 
flop to all farther difeharge of blood : but as we hare yet 
only one inllance of its fuccefs, little can be faid about it. 

Two material objections, however, feem to occur to this 
pra&ice. One is, that in the operation for the ancuiifm, 
in almofl every inftance, a very few only excepted, the ar- 
tery lies at the hack-part of the tumor; fo that when all the 
colicdcd blood is removed, there is fuch a depth of wound, 
that it mull be always a very difficult matter, and on -many 
occafions quite impracticable, to perform this nice operation 
upon the artery with that attention and rxattnefs which, in 
order to enfure fuccefs, it certainly requires. But there is 
another very material objection. By introducing a needle 
through the (idea of the orifice, and drawing ihefe together 
by a ligature, the cavity of the artery mull undoubtedly be 
at that point much diminilhed. Indeed Mr Lambert, in hi« 
account of the cafe in which this opts at ion was performed, 
acknowledges that the diameter of the artery was thereby 
dtminifhed. Now the pafiage of the blood being thus con- 
tracted at one point, the impulfe upon that particular part 
muft be very confidcrablc : So that tlfe very remedy em- 
ployed for the cure of one fpecies of aneunfm, will in all 
probability prove a very powerful agent in inducing another 5 
for the blood bring thus obftrucfed in its ufaal courfe, there 
will be no fmall danger incutred of a dilatation being pro- 
duced immediately above this preternatural ftiidurc. 

3. Neither of the methods wc have yet been confider- 
ing being found eligible for fecuring the orifice in the ar- 
tery, we fliall now proceed to deferibe the ordinary manner 
of performing this operation } which confifts in obliterating 
the artei ial cavity entirely by means of ligatures. 

The artei y being laid bare in the mauncr dire&ed, and all ^ **>, 
the coagulated blood being carefully removed from the C*“doirVrt :* 
vity of the tumor, on the tourniquet being now flackencd ligature 
fo as to bring the orifice in the artery into view, a fmall 
probe curved at the extremity is to be introduced at the 
opening, in order to raife the artery from the neighbouring 
parts, lo as that the furgeon may be enabled with certainty 
to pafs a ligature round it, without comprehending the con- 
tiguous nerves, which in general fun very near to the large 
blood-vcffels of a limb. By this precaution the nerves may 
be always avoided ; and by doing fo, a great deal of mif- 
ehief may be prevented, which other wife might fuptrvcne. 

When the diforder is iituated either in the ham, or in the 
ulual part of blood-letting in the aim, bending the joints of 
* the 
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Ar eurifm the knee or of the elbow, at It relaxes the artery a little, 

* renders this part of the operation more eafily cffc&ed than 

when the limbs are kept fully ft retched out. 

The artery being thus gently feparated from the conti- 
guous part*, a firm waxed ligature mull be palled round it, 
about the eighth part of an inch or fo above the orifice, and 
another rmft in the fame manner be introduced at the fame 
diftance below it. 

Tl* ligatures being both fmtfttcd in the manner dirc&ed, 
the tourniquet is now to be made quite loofe ; and if no 
blood isdsfeharged at the orifice in the artery, we may then 
reft fatisfied that the operation is fo far properly com- 
1 f n pl«cd. 

SuMV«i idnt The wound is now to be lightly covered with foft lint, 
cAtaimt with a pledgit of any emollient ointment over the whole ; 

and a comprefs of linen being applied over the draftings, all 
the bandage in any degree requitite is two or three turn* 
of a roller above and as many below the centre of the 
wound, making it prefs with no more tightnefs than is ab- 
folutdy ncccflary for retaining the application we have juft 
now mentioned. 

The patient being now put into bed, the member fttould 
be laid in a relaxed pofture upon a pillow, and ought to be 
fo placed as to create the Icall poflible uneafinefs from the 
pofture in which it is laid. 

• As the operation for the aneurifm is always tedious, and 

produces much pain and iiritation, a full dole of laudanum 
fhould be given immediately on the patient being got into 
bed. In order to diminifh fenfibility during fome of the 
more capital operations, different dials have been made of 
opiates given an hour or fo before the operation. On 
fome occations this proved evidently very ufeful ; but in 
others it Termed to have the contrary effect ; particularly in 
weak nervous confutations, in which with any dofes, how- 
ever final!, they appeared to be rendered more irritable and 
more fnfecptiblc of pain, than if no opiate had been given. 
Immediately after this operation, however, an opiate ought 
to be exhibited, to be repeated occasionally according to the 
i * » degrees of pain and reftlefincfs. 
fiiSb after* ,orne ca ^ ct ot aneurifm, it has happened that the 
tin opera* ,n l ^ e under part of the member has been difeovered 

S*vi 


immediately after the operation. This, however, is a very 
rare occurrence : For air this difordcr is fcldom met with in 
any other part than at the joint of the elbow as a conic- 
qucncc of blood -lrtting, and as it rarrly happens that the 
brachial artery divides till it pafTes an inch or two below 
that place, the ttunk of this artery is therefore rnoft fre- 
quently wounded ; and when, accordingly, the ligature, in 
this operation, is made to obliterate the pafiage of ahnoft 
the whole blood which went to the under part of the arm, 
there cannot be the lea ft reafon to cxpeA any puliation at 
the wrift, till in a gradual manner the anaftomoting branches 
©f the artery have become fo much enlarged as to tranfinit 
fm h a quantity of blood to the inferior part of the member 
as is fuftirient for acting as a ftimulus to the larger branches 
©t the artery. 

Immediately after the operation, the patient complains of 
an unufual numhmfs or want of feeling in the whole mem- 
ber ; and as it generally, for a few hours, become* cold, it 
is therefore right to keep it properly covered with warm 
foft flannel ; and in order to ferve a* a gentle lliraulut to the 
parts below, moderate frictions appear to be of ufc. In the 
fpacc of ten or twelve hours from die operation, although 
the numbnefs dill continues, the heat of the parts generally 
begin* to return ; and it frequently happens, in the comic 
of a few hours more, that all the inferior part of the mem- 
ber becomes even preteniaturally warm. 

Immediately after this operation, the want of feeling ia 
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the parts is often very great ; and in proportion as thr rir- Areutftm • 
culation in the under pait of the member becomes more con- v v J 
bderabic, the degree ot feeling alio augments. If wc could 
fuppofc the nerve* of the parts below to be always included 
in the ligature with the artery, that numbnefs which fuc- 
cceds immediately to the operation might be eafily ac- 
counted for ; but it has been alio known to happen when 
nothing but the artery was ft cured by the ligature. 

In the mean time, the patient being properly attended 
to as to regimen, by giving him cordials and nourifhing 
diet when low and reduced, and confining him to a low 
diet if his conflitution is plethoric, the limb being dill kept 
in an cafy relaxed pofture, toward* the end of the fourth or 
fifth day, fometimes much fooncr, a very weak feeble pulic 
is difeovered in the under part of the member, which beco- 
ming ftrongcr in a gradual manner, the patient in the fame 
proportion recovers tlic tUc and feeling of the parts. 

So foon as there is an appearance of matter having form- 
ed freely about the fore, which will fcldom happen before 
the fifth or fixth day, an emollient poultice fhould be ap- 
plied over it for a tew hours, in order to foften the draftings, 
which may be then removed. At this time the ligature* 
might be taken away ; but as their continuance for a day 
or two longer can do no harm, it is better to allow them 
to remain till the fccond or third dreifing, when they either 
drop off themfelves, or may be taken away with perfect 
fafety. The draftings, which fhould always be of the foft- 
eft materials, being renewed every fccond or third day ac- 
cording to the quantity of matter produced, the lore is ia 
general found to heal very eafily ; and although the patient 
may for a confiderablc time complain of great numbnefs and 
want of ftrength in the whole courfe of the difeafed limb, 
yet in moft inllanccs a very free ufe of it is.at lalt obtain- 
ed. j 

Very often after the artery feerns to be fccurcd it gives Hcirorrhw 
way, and fatal hemorrhagica cnfuc ; nor is the patient free trie* often ' 
from this danger for a great length of time. In one of Mr f ucreT<Jf b* 
Hunter’s operations the artery gave way on the a6th day. 0 **™ 1100 ' 

It is to this difficulty of procuring adhclion between the 
fides of the artery that a great part of the danger ©f this 
operation is to be afcribcd. 


Chap. XII. 


Of jfffeQiom of the Brain from Extern 
nal Violence. 


When the brain is comprcfltd, a fet of fyraptoms cnfuc s y mj tom* 
extremely dangerous, though fometimes they do not make fum pi ef* 
their appearance till after a confiderablc interval. But at ol *h® 
whatever time they appear, they arc uniformly of the Cime** r “ B * 
kind, and are in gcncial a* follow: drowlxncfs, giddinefs, 
and Itupefadion, dimftefs of fight, dilatation of the pupil { 
and, where the injury done to the head is great, there is 
commonly a difeharge of blood from the eye*, nofe, and 
tars. Sometimes the fra&urcd bone can be difeovered 
through lire integuments, at others it cannot. There is on 
irregular and opprefled pulic, and fnoring or apoplectic ftcr- 
tor in breathing. Thera is likewife naufea and vomiting, 
with an involuntary difeharge of faeces and urine. Among 
the mufcles of the extremities and other parts, there is lot*, 
of voluntary motion, convulfive tremors iu foroc parts of the 
body, and palfy in others, cfpccially in that fide of the bo- 
dy which is oppolite to the injured part of the head. 

Some of the milder of theft* lymptoms, at vertigo, ftupcfae- 
tion, and a temporary lots of fenfibility, are frequently indu- 
ced by flight blows upon the head, but commonly foon disap- 
pear, either by reit alone, or hy the means to be afterwards 
pointed out. But when any other fymptoms cnfuc, fuch as di- 
latation of the pupils, and cfpccially when much blood is 

dif»- 
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Jra'lnr* dffc-hnrged from the wi, nofe, and ears, and that there i» 
fiunoKhc involuntary difcharge of frees and mine, it may be rca- 
Cran um fonnbly concluded that comprcflinn of the brain i» induced. 

The cavity of the cranium, in the healthy and natural 
ftate, is everywhere completely filled by the brain j whatever 
therefore dimiailhes that cavity, will produce a comprcflion 
of the brain. 

The raufea producing fueh a diminution may be of vari- 
ous kind 8 , as fiafture and deoreflion of the bones of the cra- 
nium ; the forcible introduction of any extraneous body into 
the cavity of the cranium ; effuflon of blood, ferum, pus, or 
any other matter ; the thicknefs of the bone* of the cranium 


&c. 
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When, however, it appear* that tire patient has loft a fuffi- Frvdurt 
cient quantity, the veil'd s ought to be fecured. andBcpr-f. 

After the iutcgumcnU have been divided, if the ikull be p "*®** 1 
found to l>e fractured and dcprcCTcd, the nature of the cafe is 
rendered evident ; but even where there is no external appear- *•— y— * 
anec of fracture, tumor, difcoloration, or other injury, it the 
patient continue to labour under fymptoma of a comprefled 
brain, if the pericranium has been kp.ua ted from the bone, 
ami cfpccially if the bone has loll it* natural appearance, 
and has acquired a pale white or dufley yellow hue, the 
trepan ought to be applied without hefitation at the place 
where thcle appearances mark the principal feat of the iu- 


in certain difeafts, as in lues venerea, rickets, or fpina ventola ; jury, 
or water csllrftcd in hydroccphalous cafes. The firft fet of Again, although no mark either of fra&ure or of any 


caufes flrdl 1 « confidered in their order. The four laft 
mentioned belong to the province of the phyfician, and have 
been confidered in a former part of this Work. 

SiCT. I. Of I'raffure and Deprefjion of the Cranium produ- 
cing ComprfJJtcn if tht Brain. 

Fractvrfs of the cranium have been differently diftin- 
guifhed by different author* ; but it feems fufficient to di- 
vide thqm into thofe attended with depreffion, and thofe 
Hvhich are not fo. 

In frifturc and depreftion of the cranium, the treatment 
ought to be,— to difeover the fit nation and extent of the 
fraCture ; — to obviate the effeds of the injury done to the 
brain, by railing or removing all the depreffed parts of the 
bone t— to endeavour to complete the cure by proper draf- 
ting*, and attention to the after treatment. 

When the teguments correfponding to the injury done to 
difewering the bone are cut or lacerated, and, as is fometimes the cafe, 
t!«n offrae tnt ' re ^ removed, the Hate of the fraCture is immediately dif- 
«ures°af r thc COVCrtf ^ * ^ut w ^en the integuments of the Ikull remain en- 
*«uxiu». tire, though the general fymptoms of frafture be pre- 
fent, there is fometimes much difficulty in afeertaining it. 
When, however, any external injury appears, particularly 
a tumor from a recent contulion, attended by the fymptoms 


" t«5 
•Method of 


tlifeafes underneath fhould appear on the outer table of tKe 
bone, yet thtre is a portability that the inner table may be 
fractured and denrefled. This indeed is n 0 t a common oc- 
currence, but it happens probably more frequently than fur- 
gcuns have been aware of ; and where it docs happen, the in- 
jury done to the brain is as great, and attended with as much 
danger, as where the whole thickncfs of the bone is beat in. 
The application of the trepan is therefore nectflary. 

But if, after the application of the trepan, it happen* 
that no mark of injury appears either in the outer or in- 
ner table in that part, or in the dura mater below* it, and 
that the fymptoma at a conprefled brain Hill continue, a 
fracture in fomc other part is to be fufpc&cd ; or that kind 
of fraCturc termed by practitioners touturr fjfurc , where the 
Ikull is fractured and fometimes deprefled ou the oppofitc 
fide to, or at a diilancc from, the part where the injury was 
received. This is fortunately not a very frequent occur- 
rence, and has even been doubted by tome ; but different io- 
fiances of it bare, beyond all quetliou, been found. If 
therefore the operation of the trepan has been performed, 
and no fracture is dilcuveted, no extravasation appear* 
on the furface of the brain ; and if blood letting and other 
means ufually employed do not remove the fymptoma 
of comprdfion, the operator k to fcarch for a fracture on 


already deferibed, there can be no doubt of the exigence of fomc other part. The whole head fhould again be exami- 


n fracture. But it fbmetime* happens that comprcflion ex- 
ifti without the fmallcfl appearance of tumor. In fuch cafes, 
the whole head ought to be fhaved, when an inflammatory 
foot may frequently be obferved. Sometimes the place of 
the fradurc has been difeovered by the patient applying the 
hand frequently on or near fome particular part of the head. 

When the fymptoma of a comprefled brain are evidently 
marked, no time ought to be loti in fetting about an exa- 
mination of the (late of the cranium, wherever appearance* 
point out, or even lead us to conjcdure, in what part a frac- 
ture may bfe fituated. For this purpofe an incifion is to be 
made upon the fpot through the integuments to the furface 
of the bone, which muft be fufficicntly expofed to admit of 
a free examination. 

Some authors have recommended a crucial tncifioni other* 
one in form of the letter T ; while many adviie a confider- 
ablc part of the integuments to be entirely removed. But 
as it is more agreeable to the prefent mode of praClice to 
fave as much of the fkin as pofliblc, a Ample incifion is ge- 
nerally preferred, unlefs the fra&ure ran in different direc- 
tions, and then the incifion mull vary accordingly. It will 
frequently happen, that a confiderablc part of the integu- 
ments muft be feparated from the fkiill, in order to obtain a 
diftinft view of the full extent of the Fntfture ; but no part 
of the intrpuments is to be entirely removed. 

When blood veffels of any confldcrable fifce ate divided, 
either before or in time of the examination, they ought to 
t>e allowed to blood freely, as in no cafe whatever is the lof* 
tfdf blood attended with more advantage than the praicut. 


ned with much accuracy ; and, by pref&ng deliberately but 
firmly over every part of it, if the ImaUeli degree of fenfi- 
bility remains, the patient will (how figs* of pain, either by 
moans or by raifing his hands, when preflure is made over 
the fra&ured part. In this way fractures have been fre- 
quently detected, which might otherwise have been con- 
cealed. 

Having now confidered every thing preparatory to the Merhod 
operation of the trepan, we Hull next point out the means rem *vi.--e 
bell adapted for the removal or elevation of a deprefled por- * ru * c,eT * 
lion of the bone. 

The firft thing to bc-done is, after (having the head, to„f 
make an incifion as deep a* the bone, and dire&ly Opon the aium. 
courfe of the fracture. 

The patient ought to be laid en a table, with a matt refs 
under him, while his head is placed upon a pillow, and fe- 
cutcd by an affillaut. When the extent of the fracture 
has been determined, and the bleeding from the incifion 
flopped, the deprefled bone it now to be elevated ; but pre- 
vious to this it is neceflary to fcarch for detached piece*. 

Should any be found, they ought to be removed by a pair of 
forceps adapted to thi* purpofe. By the fame mil rumen t 
any fplinters of bone which may have been beaten m may- 
be removed ; but when a part of the bone i* beaten in be- 
yond the level of the reft of the cranium, a* much of the pe- 
ricranium is then to be removed by a rafpatory, lflatc 
CCCCLXXXVIII. fig. 21. as will allow the trephine, Plate 
CCCCLXXXViIL.fig.2 2. to be applied; or, if the operator 
incline, lor the fake of dif patch, he may ufc the trepan, 
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Pr« Ante Plate CCCCLXXXVITT. fig. 13. and 24.; or the operation 
•"‘I Drpref may |>e bc^un and finifticd with the trephine, while the trepan 
Crln^iun ma ? perform the middle and principal part of the work. 

4 tc. * This part of the work is begun by making a hole with the 
s— -v— — perforator (fig. 24.), which is ferewedon to the lower end 
o' fig. 24. deep enough to fix the central pin of the tre- 
phine, in order to prevent the fiw from Hipping out of 
its central courfe, till it has formed a groove fufficiently 
deep to be worked (leadfiy in ; and then the pin is to 
be removed. If the bone be thick, the teeth of the faw 
nuift be cleaned now and then by the brufii (fig. 2 ;.) 
during the perforation, aud dipped in oil as often as it is 
cleaned, which will confidently facilitate the motion, and 
render it more expeditious; making it at the fame time 
much lcfsdifagrceable to the patient, if he polTcfs his fenfrs. 
That no time n;ay he loft, the operator ought to be provi- 
ded with two inftrumeuUof the fame fize, oral lead to have 
two heads which can be readily fitted to the fame handle. 

After having made fome progrefs in the operation, the 
groove ought to be frequently examined with a pick-tooth, 
or feme luch inftrument, in order to difeover it* depth ; and 
if one fide happen to be deeper than the other, the operator 
ought to prefs more on that fide which is (hallo weft. Pre- 
cautions are more particularly neceffary when the operatioa 
is performed upon a part of the (kull which is of an unequal 
tliickncffi, cfpecially after the inftrument has paffed the di* 
ploe. A nd though it be fin’d by writers in general that the 
inllrument may be worked boldly till it comes at the diploc 
(which is generally known by the appearance of blood), 
yet the operator ftumld be upon hi* guard in this point, ex- 
amining ?rom time to time if die piece be loofe, left thro* 
inadvertence the dura mater be wounded ; for in fome parts 
of the (kull there it naturally very little diploe, and in old 
fubje&si fcarcely any. It ought likewife to be remembered, 
that the (kull* of children arc very thin. When the piece 
begins to vacillate, it ought to be fuapped off with the for- 
ceps (fig. 26.), or levator (fig. 26. a) ; fur the fawing 
ought by no means to be continued till die bone be cut quite 
through, otherwife the iniliument may plunge in upon the 
- brain, or at Ieaft iujure the dura mater, if the inner edge 

of the perforation be left ragged, it is to be fmoothed 
with the lenticular (ft?. 28. £), to prevent it from iriitating 
the dura mater. Particular care is to be taken in uling 
the inftrument, left it (houJd prefs too much upon the 
brain. 

The next ftep is to raife the deprefled part of the bone 
with the levator, or to extract the fragments of the bone, 
grumous blood, or any extraneous body. After this, if 
there appear reafon to apprehend that blood, lymph, or mat- 
ter, is contained under the dura mater, it ought to be cau- 
• ticufly opened with a lancet, endeavouring to avoid the 
. blo<jdvcffcU running upon it, or lying immediately un- 
der it. 

When the trepan is to he ufed on account of a fiffure in 
which die bone will not yield, the inftrument (hould be ap- 
plied fo as to include part of it, if not dirc&ly over it, as it 
i i moil probable that the extravafeited fluid will be found 
diredtly under it. Aud when the fiffure is of great extent, 
it may be proper to make a perforation at each end, if the 
whole can be conveniently brought into view* ; and in fome 
cafes fcvcr.il per (orations may become ncceflary. 

When it is proofed to make fcveral perforations to re- 
move deprefled fragments of the bone which are firmly fix- 
ed, and having the internal furfacc larger than the external, 
or to raife them fufficiently, it is neceffary to aoply the tre- 
pan ax near the fra&urcd -pam as pofiible ; raakin » the per- 
forations join each other, to prevent the trouble of cutting 
the t’nterr ediate fpaces. 
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When the (kull is injured met a future, and it is not Fr ^’ rii 
thought ad vi fable to ufe the trepan, a perforation oucht to *1^, 
be made on each fide of the future*, efpecially in younu Tub* cranium, 
jt£ts, in whom the dura mater adheres more ftrongly than &c 
in adults ; becaufc there cannot he a free communication 1 " » - f 
between the one fide and the other, on account of the at- 
tachment of that membrane to the luturc. ,g 7 

After the elevation of the deprefled pieces, or the remo-Tr raiment 
val of thofe which are quite loofe, the extraction of extra- »/ p*- 

rcous bodies, and the evacuation of extravafnted fluids, &c. 
the foie is to be dreffed in the lighted and cafirft manner ; tiJu.* 14 * 
all that is neceffary being to apply a pledget of fine fc raped 
lint, covered with Ample ointment, to that part of the dura 
mater which is laid bare by the trepan, or otherwife; alter 
which the edges of the fcalp are to be brought together or 
nearly fo, and another pledget laid alon" the whole courfe of 
the wound ; a piece of fine foft luien is to be laid over all, 
and the drelfings may be retained in their place by a com- 
mon night cap applied dofc to the head, and properly 
fixed. 

The patient is to be placed in as eafy a pofition in bed 
at pofiible, with his head and (boulders elevated a little more 
than ordinary. If the operation be attended with fuc- 
eefs, the patient will foon begin to (how favourable fymp- 
tems ; he will foon (how figr.s of increafmg fenfibility, and 
the original bad fymptorns will gradually dilappear. A fter this 
he ought to he kept as quiet as pofiible ; proper laxatives 
are to be administered, and fuch as may be leaft of a nau- 
fcating nature. His food ought to be fimple and eafy of 
digcilioR, and his dsink of the mod diluent kind. If he 
complain of the wound being uncafy, an emollient poultice 
(hould be immediately applied, and renewed three or four 
times in the twenty four hours. By thefc means there will 
commonly be a free fuppuration flora the whole furfacc of 
the fore. 

Every time the wound is dreffed, the purulent matter 
ought to be wiped off from it with a fine warm fponge ; 
and if any degree of floughinefs take place on the dura ma- 
ter or parts adjacent, it will then be completely feparated. 
Granulations will begin to form, which will continue to in- 
creafc till the whole arife to a level with the furface of the 
cranium. The edges of the fore arc now to be dreffed with 
cerate flraps, and the reft of it covered with fine (oft lint, 
kept gently prefled on by the night-cap properly tied. 

In this way the cure will go ou tavouiably ; luxuriance of 
granulations will commonly be prevented ; the parts will ci- 
catrize kindly; and as all the (kin has been prefer ved in 
making the firft incifion, the cicatrix will be but little ob- 
ferved. 

But things do not always proceed in this favourable man- 
ner. Sometimes in a few hours a‘tcr the operation the 
patient is feized with a kind of crftlcflucfs, tofiing his arms, 
and endeavouring to move himfclf in bed, while the fymp- 
toms of a cemprcflcd brain remain nearly the fame as for- 
me-. ly. In this cafe, cfpecially if the pulfe be quick and 
ft rung, the patient ou*ht to be bled freely, as there will be 
reafon to fufpcdl fome tendency to inflammation in the 
brain. Sometimes, though the trepan has been properly ap- 
plied, the fymptorns arc not relieved, on account o extrava- 
fated fluids colle&ed internally under the dura mater, or be- 
tween the pia mater and brain, or in the cavity of the ven- 
tricles. The danger in thefc cafes will be in proportion to 
the depth of the collection. Particular attention therefore 
ought always to he paid to the (late of the dura mater af- 
ter the peroration has been made. If blood be collected 
below the dura mater, this membrane will be found tenfe, 
dark coloured, claftic, and even livid ; in which cafe, an 
opening becomes abfolutcly neceffary io difeharge the extra. 

R vafated 
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Pia&ure vafated fluid. Gentle fcratchcs are to be made with a feal- 
a (fi** 2 7 )• or directory (fie. 28.}, cm be 

CmVm* introduced ; upon which the membrane is to be fufficicntly 
fc:. * divided in a longitudinal, and fometrmes even in a crucial 
1 </ ■ direction, till an outlet to the fluid be given. 

After the dura mater has been cut in this manner, there 
in feme danger of the brain protruding at the opening ; hut 
the danger from this ia not equal to the bad effects arilii.g 
from effufed fluids compreffing the brain. 

A troublciome and ail alarming appearance now and then 
follows the operation of the trepau ; namely, the cxcrcfcen- 
Of fungi. ccs called /■/»$?, formerly fuppoied to grow immediately 
from the fur* ace of the brain, but which, in general, origi- 
nate from the furfacc of the dura mater or cut edge of the 
bone granulating too luxuriantly. 

It often happens that they poflefs little fenfibihly ; and 
then the bell method to prevent their rifmg to any great 
lieight is to .touch them frequently with lunar cauilic: hut 
feme cafes occur where their fenlibflity i» fo great tint . 
they cannot be touched, unlefs they hang by a fmall neck ; 
and then a ligature may be put round them, and tightened 
from time to time till they drop off, which will commonly 
be in the courfc of a few days. It feldons happens, how- 
ever,. that there is any occalion for applying fuch means lor 
the removal of thefe tumors, for they gcoendly fall off as 
the perforations of the bone fill up. 

It they do not, as the connection between them and the 
brain will be then in a great meaf.ire intercepted, they may 
be with more fafety removed, either by exciffon, by cauftic, 
or by ligature. 

*1 he cure being thus r ar completed, only a Imall cicatrix 
will remain, and in general the pots will be neatly m turn 
as at fitll : but when much of the integuments have been 
feparated o*- ded roved, as they arc never regenerated, the 
bone will be left covered only by a thin cuticle, with fome 
{mail quantity or cellular fubllancc. Wltcn this is the cafe, 
the perfon ought to wear a piece of lea l or tin, propci ly 
fitted and lined with Hamid, to protect it from the colei and 
other external injuries. 

This i« the method now commonly p-aflifed in cafe* of 
conpnflion ; but it frequently happens, that inffead o’ com- 
preffion, tuch a degree ot concuiliou lakes place that no 
ilVnlancc from five trepan can he attended with any advan- 
tage; for the ilTcds of concuffion arc totally different from 
thole of comprcffiou, atwl there* ore to be removed in a dif- 
ferent manuvr. 

Sect. IT. Of Cuneajfton of the Brat a. 

By concuffion of the brain is meant fuch an injury, from 
external violence, a* either obflrufts or ddtroys its func- 
tions, without leaving behind it fuch marks as to allow its 
nstu’c to be afeertamed by diffrftton. 

Molt of the fymptotm attendin » comprcffion o f the brain 
SrST-^ a ^° ,n conculTum; but in a comprcflcd Hate of the 
C«>n 4 the ^ ri ‘ n tl‘*y * rc rr,orc There is no dtfeharge of 

braac. blood from the eyes, nofc, or eirs, which frequently hap- 
• pens in comprcffion ; and intlead of that apoplectic ftertor 
in breathing which accompanies comprcffion, the patient 
feein* to Ik- in a found and natural lletp. Tlie pulfe i* ir- 
regular and flow in compreflion, and prows ftrongcr and 
fuller by blood-letting; but in concuffion it is weaker, be- 
ing foft and equal, and finks by blood letting. There are 
bciidts convoluons in comptcffions, which arc not obferved 
in a date of concuffinu. The fymptom:» arifing from con* 
cuffio'i come on immediately after the injury is received. 
In the violent degrees of thefe the patient remains quite 
infcafihle ; the pupil* are much dilated, and do not contract 
though the eyes be expofrd to the ffrongefl light. 

In more violent fymptoms, cfpccially when the patient 


is rendered infcnfrble, it it extremely difficult to dtffinguifh C ncuffiea 
between concuffion and dcpnrffion ; tor fymptoms which th< 
have been fuppofed to ariie entirely from concuffion have, ■ ^ P ‘ , 

after death, been found to be owing to extravasation or un- 
di. covered fra flu re ; and extnvalaiion has been blamed* 
when, on diffeftion, not the Icalk morbid appearance could be 
d drove red. Jrm 

In concuffion the pulfe wilt frequently fink and become Treatment, 
feeble, even after the difeharge of eight or ten ounces of 
blood; In doubtful cafes, therefrirc, blood letting ffionld In* 
practifed with great caution. If the pulfe become fuller 
and rtronger after difehargint' a moderate quantity, if the 
blood ap|K*ar lizy, and especially if the patient become 
mote feniiblc, it may be concluded that the iymptuma 
depend upon cxtravaiatlon, drprtflion of the Ikull, or fome 
degree of in flam motion ; and as long as advantage feema 
to be do ived from bloodletting, we may repeat it ; but 
if, upon drawing a few ounces of blood, the. pulfe becomes 
feeble, and el pee tally if along with trris the patient become 
more weakly, we ihould immediately defift from any farther 
evacuation of blood ; and in place of it we ought to give 
fuch remedies as may fupport and ffrmgthen the patient ; 
cordials ought to be given putemally, and ffimulants applied 
externally. Warm wine Humid be given in proportion to 
the degree of debility induced ; the patient, who is apt, in 
this cafe, to become cold, fhould be kept warm by pioper 
covering* ; a bliiler uu /lit to l>e put to all that part ot the 
head in which the Ikin has not been injured ; fmapis fliouiJ 
be applied to the feet ; gentle laxatives arc ufful, and 
Ibouki he regularly given, fo as to keep the body open. 

If the patient cannot fvraUow wine in fufficient quan- 
tity, volatile alkali, ardent fpiriti, and other cordials of 
a Himuhtuig kind, ihould he given. In concuffion* of the 
brain, Mr Hro me field has recommended the tile of opiates, 
anJ fcvcral other pradlilioncrs agree with him; though fume 
confider it as hurt'ul in the early ft?gc» of the dilorder, and 
are of opinion that even wine and other cordial.* ought to 
be given with fome degree of caution. Ifiue*. or the fre- 
quent repetition of bluffers to the different parts of the head 
and neck, by which an almoff conllaut Annulus is preler- 
vrd, are much recommended. When patients ate rc» 
covering from accidents of this kind, a liberal me of bark, 
tied, and mineral waters, 5cc. have lometimes been of ter- 
vicr. When the itomach is loaded, gentle vomits become 
ncccffary ; and white vitriol is reckoned the belt in fuch 
cafes. When much lani^ttor, inactivity, and lofs of me- 
mory continue, electricity long applied has been atuwhd 
with advantage. This remedy, however, would l* hurt- 
ful where any fymptoms of compreflion or inflammation of 
the brain are preftmt. 

Sect. 1 1 1. Of Inflammation of the Membranes of the Bruin t or 
of the Hr inn itfelj\fnjm external Vvltnce. 

Inflammation ofthe brain and of its membranes is at-* , r ^ 1 
tended with fymptoms which occur in inflammations af- u f , r fUnT* 
feeling other parti of the body, and from timilar cauies, andmarion ©f 
like wife with fy nipt oms peculiar to the bnun itftlf. r llii» 'he brain 
dilorder differs eficntiaily from concuffion in its not appear. 
ing immediately ; frldoru till federal days after the accident, * aoe * 
and iomet imes not till two, three, or more weeks, or even as 
r'any months, have clapfcd } when the patient begins to 
feel an univerfal unenfinefs over hi# head, attended with lift- 
kffiicfs, fome degree of pain in the part upon which the 
inju y was ioliided, though of tliis tlvcre was perhaps no 
previous fenfation. Thefe fymptons gradu.illy incrcalc ; 
the patient appears dull and ffupid ; there is now a s eola- 
tion of hilncls, as it the brain were girt or coniprcffed'; he 
complain* of giddincfe and of naulca, which lometimes trr- 
m natc in vomitiug*, he is hot, aud extremely uncafy ; his 

deep 
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Infiammv fleep t§ much difturbed, neither natural flt-ep nor that pro- 
tion i of curc J by opiates affording him relief; the pulfc is hard 
Brain, &c. gn< j q ll ; c ] c . |j, c {gee j f flujhed ; the eye? inflamed, and uu- 
. able to l>ear an expofurc to much light. Sometimes, where 
a wound of the head accompanies thefe fymptorm, its edges 
become hard and {welled, and an cryfipelatous inflamma- 
tion fpreads quickly over the whole head, and cfpecially to- 
wards the forehead and eyelids, which frequently fwell to 
fuch a decree a* to fliut up the eyes entirely. This fuell- 
ing is foft and painful to the touch ; it receives the im- 
prrflion of the finger, and frequently originates merely from 
the external wound ; on which account the attending fymp- 
tom* arc commonly eafily removed by the means bell fuited 
to crylipelas of the parts. In a tew intlanccs, however, 
this lyrffptotn is like wife connected with, and feems to ori- 
ginate from, fome atfedion of the dura mater. Its •ten- 
dency i c then of the moll dangerous kind, and therefore 
requires thcgreatcll attention. Soon after thefe fymptoms 
become formidable, the part which received the blow be- 
gin* to put on adifeaied appearance. 11 the bone has been 
expofed by the accident, it now lofcs its natural complexion, 
becomes pale, white, and dry, cither over its whole furlace 
* or in particular fpots : but when the bone has not been 
denuded, nor the foftcr part* divided, but merely contul'ed, 
they now (well, become puffy, and painful to the touch ; 
and when the head i» (haved, the (kin over the part affected 
is redder than the reft of the fcalp ; and if the fwcllcd part 
be laid open, the pericranium will probably be found to 
be detached from the ikull, and a little bloody fetid ichor 
will he obferved between this membrane and the bone, 
which will be found difcoloured in nearly the fame maimer 
as if it had been laid bare from the beginning. 

By the application of proper remedies tlicfc fymptoms 
arc frequently entirely removed ; but when neglected, or 
when they do not yield to the means employed, they con- 
Hantly become worfe. Delirium cnfucs ; the patient be- 
comes extremely hot ; and ii at times filled with flight fhi- 
vrrinys, which continue to incteafe and aie attended with 
fome degree of coma oi fhipor. The former fymptoms now in 
a great mcafure difappear ; palfy of one fide is toon followed 
by deep coma ; the pupils arc dilated ; the urine and farces 
are palled involuntarily ; fuhiultus tencioum and other con- 
vulsions cnfuc ; and death certainly fellows, if the patient be 
not fperdily relieved. 

Ot the above lymptomf, the firft let point out the inflam- 
matory, the other the fuppurative, ftage of the difcifc. The 
remedies which are ufcful iw the one are highly improper in 
the other. During the inflammatory ftage, blood-letting is 
the principal remedy ; but this is improper after the iup- 
ptinttive fymptoms appear, for tlien the trepan is the only 
thin * that can give relief. 

Method of The indications of cure arc; I. To employ the mod 
cure. effectual means for preventing inflammation. 2. To en- 
deavour to procure the resolution of inflammation by ge- 
neral and tupica) remedies. 3. When the inflammation 
cannot be removed by refolution, and when fuppuration ha* 
taken place, to give a free vent to the matter. 4. If the 
affected parts he attacked with gangrene, to endeavour to re- 
move it and obviate its effects. 

Blond-let- To anfwer the firft indication, when the contufion is con- 
ting prope' fiderable, btoud-lettifig, both general and topical, ought 
mi firft, to lie employed, and to a confitierable extent ; the bowels 
ought to be kept open by the ule of laxatives ; a watery 
foltition ot facchamm faturni fbould be applied to the part 
affcAcd, and a low' diet, with a total abllincnce from ex- 
ercise, ought to be enjoined : but if thefe means fail, or, as 
frequently happens, the practitioner has not been called in 
{bon enough for their proper application, and if inflamma- 
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tkm have actually commenced, die fecond indication ought Trflirmr.*- 
then to be attended to. For this purpofc, blood leuius*, * 
not from the feet according to the advice of old praiftr- . ‘ ' 1 / 
tinners, but as near as poffiblc to the part affedted, is to be 
performed, by leeching, cupping, or Icarifying with a lan- 
cet or fcalpel. 

When, inilcad of this, general blood letting is thought 
more advifablc, it is commonly reckoned be ft to open the 
external jugular vein, or the temporal artery ; and die rule, 
with regard to the quantity to be evacuated, ought to hr, to 
draw blood as long as the ptilfe continues firm ; lo that, 
in violent cafes, taking away from 20 to 2; ounces at once 
will be found to anfwer the purpofe better than to cxtra^l 
even a larger quantity, but at different intervals. A few 
hours afterwards, if the fymptoms continue violent, it may 
be proper to difeharge an additional quantity; but this 
mull depend upon the ftrength of the patient and tlsc lul- 
nefs of the pulfc. Tqi 

Along with the liberal ufc of blood-letting, brifk pur- AM purga* 
gatives fhould be given. The bowels (hould not merely be*** 6 ** 
kept open ; but in order to receive full advantage from the 
practice, a fmart purging Ihould be kept up by related 
dofes of calomel, jalap, or lomc other neutral fait. Where 
the patient cannot fwallnw in fufH.:icnt quantity, ilimulatiug 
injections fhould be frequently exhibited. 

A moift ftatc of the (kin is ufcful in every cafe of in- 
flammation, and ought therefore to be |ierc particularly at- 
tended to. In general.a mild pcrfpiration « ay be induced 
by applying wairn fomentations to the tect and legs, and 
by laying the patient in blankets inilcad of linen. But 
when thefe means hit infufficient, diaphoretics or even fudo- 
rifles may be given. 

When much pain or rcftlcffncfs takes place, opiates 
fhould be ad mini hired freely, which arc now found to be at- 
tended with real advantage. J(J . 

With refpedt to the external treatment of this diforder, External 
attention fhould he pvid to thofe means which may moil treatment* 
readily induce a free difeharge of puruleftt matter trom the 
feat of the injury. With this view, if the original acci- 
dent be attended with a wound or divilion of the integu- 
ments, a*. the lips of the fore arc commonly obferved to be 
haid, painful, and dry, it (hould be covered with pledgets 
Ip read with an emollient ointment, and warm emollient 
poultices laid over the whole ; by which means, and efpeci- 
ally by a frequent renewal of the poultices, a free difeharge 
of matter will commonly be induced, and the bad fyn.p- 
toms will generally be much mitigated, or entirely re- 
moved. 

In cafes unattended with a divilion of the integuments, as 
foon as it is fufpetted that bad fymptoms may fupervcnc, 
the tumor ihould be divided down to the pericranium ; and 
if that membrane be found fcparatrd from the tone, it 
ought likewife to be divided ; and hy inducing a fuppura- 
tion in the way already mentioned, the inflammatory lymp- 
toms will probably be removed. As matter formed here i* 
commonly of an acrid nature, and therefore apt to affect 
the bone, and by communication of veflcla the membranes 
under it, inilcad of wafting time till fluctuation be diitinCtly 
perceived, a free iucilion Ihould be made aa foon as a tu- , 
rnor is obfervable. But this would be extremely improper 
in the treatment of tumors which immediately lucceed to 
external injuries ; for it often happens that fuck tumors dif- 
appear fpontancouily, or by the ufe of aflriogent applica- 
tion*. It is only when a tumor attended with pain ap- 
pears at a diftant period upon the fpot where the injury 
was received, that it ought to be opened as foou as per- 
ceived. 

The next part of the practice regards the remedies to be 
R 2 ufed 
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tnti.mma. ufed when the difordcr has either proceeded to fuppura- 
tlftni>f*He tion, or when, on a removal of a portion ot the cranium, 
. csur ' c the dura mater is obferved to be doughy with a tendency 
1 5 6 to gangrene ; and this includes the third and fourth indica* 
T-e .tment tion« of cure. 

wfttr fup. fuppurative date of the difeafe is known by the 

h*r tak«a i^fla^iniatory fymptonu, inftead of yielding to the remedies 
I lice, already adtifed, increafing in violence ; and being fuixccded 
by coma, dilatation of the pupils, a flow and full pulfe, in- 
voluntary difeharge of farces and urine, pally, and irregu- 
lar cor.vulflvc motions, ard cfpecially when thefe fymploms 
arr fncceedcd by fits of rigor and (hivering. 

The cxitlcncc of matter within the cranium being afeer- 
tained, as no other remedy can be depended upon for re- 
moving it, the operation of the trepan fhould be immedi- 
ately employed, and as many perforations ought to be made 
as may be lulficicnt for evacuating the matter. But if, after 
the fkuil is perforated, little or no matter appear between 
the bone and membranes ; if the dura mater feem more tenfe 
than ufual ; this membrane is likewife to be opened, fo as to 
give a free difcliarge to any matter which may be between 
the brain and its membranes. 

When it is perceived that the dura mater has already be- 
come floughy, with fume tendency to gangrene, the great- 
eft danger is to be dreaded. If mortification has commen- 
ced, there will be much renfon to think that death will 
toon follow ; but different inllances have occurred of Houghs 
forming upon the dura mater, and of cuies being made af- 
ter thefe have feparated. All that can be attempted is to 
keep the fores clean, to give a free difeharge to the matter, 
to apply nothing but light eafy dreflings, aud to give bark 
in as great quantities as the ftomach can bear. If there be 
ft ill fome tendency to inflammation, the diet fhould be low 
and cooling, the patient fhould drink freely of whey or other 
diluent liquors, and the bowels fhould be kept moderately 
open ; But if, on the contrary, the fyftcm be low and the 
pulfe feeble, wine is the moll effectual cordial. 

Sect. IV. Of Ftffuret , orJlmpU FraBurexof the Skull. 

The term is here meant to imply a mere diviilon of one 
or both the tables of the fkuil, with or without a wound of 
the internments, not attended with depreflion. Vradtuics 
of this kind air not dangerous as far as affcCtt the fkuil on- 
ly, for it frequently happens that extenfive fiflures heal 
without producing bad fymptoms. But as they arc fre- 
quently attended with effufions of blood or ferum upon the 
brain or its membranes, or as they may tend to excite in- 
flammation in thefe, they require particular attention. 

When effafions occur, fymptoms of comprefliun imme- 
diately follow. The remedies beft fuited to this difeafe 
mull then be applied ; and the trepan is alone to be de- 
pended upon. The Mures fhould be traced through their 
whole extent, and a perforation made on the moil depend- 
ing part of each of them. If this be unfuccefsful, the ope- 
ration fhould be repeated along the courfc of the fiflures as 
long as fymptoms of a cotnprcffcd brain continue ; and as 
the effufed matter will commonly be found contiguous to 
, the fiflures, they ought to be included in each perforation. 
Methods »f* If the fiffure be fo large as to produce an obvious fepa- 
♦(•fUiiguift- ration of the two fides of the bone, the nature of the calc 
in* fiflures. w j]| be at once rendered evident ; but where it is extreme- 
ly fmall, there is difficulty in diftingui thing it from the na- 
tural futures, or from futures furrounding fmall bones, which 
fometimes occur, and get the name of off* triqwtra. But this 
may be known by the firmer adhefion which always ex id 5 
between the pericranium and futures v whereas this mem- 
brane is always fome what feparated from that part of the 
btfnc where a Mure is formed. When the pericranium is 


G E It Y. Chap. XIII. 

feparated by the accident for a confulmble way from the Wouris ^ 
furfacc of the bone, various means have been contrive i for the * i ? eit ‘*s 
difeovering the nature of the cafe ; as pouring ink upon the *' )dE ) cba!l - 
part fufpeded to be fractured, which in cafe of a fracture _ ' “* 
cannot be wiped entirely off ; or tnakinj the patient hold a 
hair or piece of catgut between his teeth, while the other 
extremity of it is drawn tenfe, which, when ftruck, is laid 
to produce a di 1’agrecablc fen fat ion in the fractured part. 

But fuch tells are little to be depended cm ; ink will pene- 
trate the futures ; and chc others arc ineffectual, unlefs the 
fracture be extenfive, and the pieces confiderably feparated 
from each other. The oozing of the blood from a fiflurc 
is a better mark. The afeertaiuing of this point, how- 
ever, appears not very material ; for uidels alarming fytr.ptoms 
arc prefent, although there fhould be a failure, no op- 
peration is neceflary ; and if fuch fymptoms occur, the 
bone ought to be perforated whether there be a Mure 
or not. 

When a fiffure is not attended with fymptoms of a com- 
preffed brain, the trcp*n ought not to be applied, cfpcct- 
ally as the operation itfelf tend* in fome degree to incrcafc 
inflammation of the part. The t'l fibre fhould be treated 
merely as a caufc which may induce inflammation. f’he 
patient fhould be blooded according to his itrength ; tlic 
bowels fhould be kept lax, ami the fore treated with miM* 
caly drclling ; and violent exertion fhould be avoided a*, 
long as there is any danger of inflammation occurring. 

Chap. XIII. Difeafe s of the Eyes* 

Sect. I. Of Wound t of tie EjeluL and Eyeball. 

In cafes of fupcrficial wounds of the eyelids, it will be-jv^*^ 
fuffieient to bring the edges of the wounds together andcf wou»,u 
main them in their place by flips of adhefivc ptafter : but lhe e>«- 
when a wound is deep, particularly when the tarfus is di- 
vided, it will be neceflary to employ cither the interrupted 
or the twilled future, care being taken that the futures be 
not carried through the inner membrane of the eyelid* 
otherwife the eye would be irritated and inflamed. After 
fuch an operation, the motion of both eyelids fhould be pre- * 

vented as much as poffible, clfe no union ot the divided parts 
can be obtained. After the futures arc finilhed, the eye- 
lids fhould be elofed and covered with a pledget of emollient 
ointment, and over this fhould be laid a comp refs of foft 
lint, and one uf a fimilar nature ought likewife to cover the 
found eye ; then a napkin fhould be made to prefir equally, 
on both eyes, and be properly fixed. Inflammation fhould 
be guarded againft, or, if already prefent, it muil be remo- 
ved in the manner directed under the article Ophthalmia, (fee 
Medicine.) The futures .may be removed in about three 
days from their introduction, when the parts will commonly 
be found reunited. 

When a portion of the eyelids is fo much deftroyed, or 
perhaps fo completely removed, as to prevent the remaining 
parts from being brought together, without obftrutting the 
motion of the eye, the beft method will be to treat them 
with light cafy dreflings, trailing to nature for fupplying 
the deficiency. 

If the cornea be wounded, it will commonly be attended Of 
with partial or total blindnefs* If any of the other partsof the eje- 
of the ball be wounded, the danger will generally be in pro-"^* 
portion to the extent of the wound. The principal atten- 
tion ought to be directed to the prevention or removal of 
inflammation* When pain occurs, it ought to be removed, 
by opiates; and with thefe a ftri& antiphiogiftic courfc is to 
be enjoined. 

When the wound is large, and the humours completely 
3 evacuated 
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Difcifn of evacuated, blindnefs, with finking of the eyeball, will almoft 
the KyelwU always be the confcqucncc ; but in wound* o i a fmall cx- 
’ tent, by proper treatment, a cure may be made ami the fight 
preferred. 


Sect. II. Of Dftafes of the EyeBJs. 

100 

Tumo * of The eyelids arc fubjdft to be infcflcd with tumors of dif- 
thc eyclidi. ferent kinds, wliich frequently require the aflillance of fur- 
gery. 'i he firft of thefe is the hordeolum or llye, which 
frequently grows on the edge ol the eyelid, ahd is attended 
with heat, ftiflncfs, and pain; and unlefs proper means be 
t?.kcn to prevent it, a fuppuration is frequently the conse- 
quence. It may be conlidcrcd as a common abfeefs feated 
in an obftru^trd fcbacenus duft or gland. It may gene- 
rally be removed by difeutient applications. Should thefe 
prove ineffectual, it ought to be brought to fuppurate by a 
lirva.Il emollient poultice, when it will commonly heal of it- 
fclf ; but if it do not, it may be opened with the point of 
a lancet, that the matter may be difeharged ; and the part 
may be anointed afterwards with faturniuc folution. 

The eyelids are fubjeft to encyiled tumors, fteatoms, 
warts, ice. which are to be treated like the fame tumors 
when feated in other parts of the body ; only in extirpa- 
ting thelc tumors, fhould part of the eyelid be removed en- 
tirely, no dreflings can be applied, as, however mild they 
may be, they would irritate and inflame the ball of the eye. 
All that can be done therefore, in fuch cafes, is to lay the lips 
of the fore as nearly together as poffible, and frequently to 
remove any rrattCT that may form on it. 
fnviriionof The cyelafttes arc (ometimes fo much inverted as to rub 
the <ili» or U p 0n tb c C y C an( j errne much pain and inflammation. Vari- 
e> ‘ c ** ous caufcs arc afligned for this, fuch as the hairs themfelves 

taking a wrong dirc&ion ; inverfion of the tarfus or carti- 
lage of the eyelid; fome cicatrix formed upon the (kin of 
this part after wounds or abfeefles ; tumors prefling the 
hairs in upon the eye ; and, finally, a relaxation of the exter- 
nal integuments. 

The treatment of this difordcr mull depend muck upon a 
knowledge of the caufe. When it is owing to a derange- 
ment of the cilia themfelves, if they have remained long in 
this ftate, it will be extremely difficult to make them re- 
cover their proper direction. They ought therefore to be 
pulled out by a pair of forceps, and the part waihed with 
lomc aflringent lotion ; and if the new hairs appear to 
take a fimilar direction, which is very apt to happen, as foon 
a* they arc long enough they ought to be turned back upon 
the eyelid, and kept there for fcveral days, or even weeks, 
by adhesive platter. When the difeaic proceeds from a 
contraction of the orbicular mufdcs, the contracted par: 
may be cut from the inner furface of the eyelid ; in 
which place a cut commonly foon heals. If the caufe pro- 
ceed from a tumor or cicatrix, this mult be removed before 
a cure can be cxpc&rd ; or if it be owing to relaxation of 
the (kin, the parts ought to be bathed with fome ftrotig 
aftringent. If this fail, the relaxed (kin fhould be removed, 
and the part healed by the firll intention. Sometimes the 
cilia of the upper eyelid arc turned in on account of drop- 
flcal fwclling in that place. When this happens, the water 
is to be evacuated by a few punftures with a lancet; but 
when fuch means fail, and when the difeafe is quite local, 
if vifion be difturfeed, a fuffident part of the (kin ought to 
be removed with a fed pci, and a cure made by adheiive 
3 oi plafter or the twitted future. 

Thcga- When the gaping eye takes place to any great degree, it 
e Y ff * or is attended not only with much deformity and uncafincfs, 
olTthc a l* r * ;r<r Potion of the lining of the eyelid being turned 

outwards, but likewife from too much of the fye being 
expofed. The difordcr may arife from an enlargement of 
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the eyeball, from dropfical fwclling, or from the cicatrix Difeafe* of 
of an old wound or ablcefs : hence it is frequently produced the Kychd<. 
by the fmall. pox, burns, or icrophula ; but more frequently * * 

by a laxity of the part in old age. 

W hen the difordcr is induced by an enlargement of the 
ball of the eye, nothing but a removal of this (welling can 
be effectual. If from dropftcal (welling, when this is con- 
nected with general anafarca, the a(fcCtion of the fyftera 
mult firft be cured ; but if it appear to be local, nothing 
aniwers fo well as punctures. When it arifes from a cica- 
trix, the (kin thould be divided, and the cffcCts of inflam- 
mation guarded againft. If it be owing to inflammation, 
the antiphiogiitic courfe muil be ufed ; when it arifes from 
old age, the eyes ought to be daily bathed with cold water, 
or fome altringent and lliinulant folution. 

Concretion of the ey elids fometimes arifes from a high de Concrcefoi* 
gtec of ophthalmia; in which cafe the eyelids arc not only«>f the eye— 
connected by their edges to each other, but now and then 
grow to the furface of the eyeball. A cohcfion is fometimes 
obierved alfo in children at birth. When the adhefion is 
flight, it may in general be removed by the end of a blunt 
probe ; but when it is coufidcrablc, a cure can only be 
effected by a cautious diffedion. If the eyelids on one 
fide be found, they will ferve as a guide to direct the inci- 
(»on. The tarfi arc carefully to be divided from each other; 
after which, if there be no other adheiions, the eyelids 
may be readily opened ; But if they adhere to the eye, the 
operator is gently to pull ai\d feparatc the eyelids, while 
the patient is deli red to move the eye in the oppoiite di- 
rection. When this is effeded, nothing is further ncceflarjr 
than to drop a little oil upon the eye, and cover the eye- 
lids with fott lint fpread with fome cooling emollient oint- 
ment. The oil and ointment are frequently to be repeat- 
ed, and every precaution taken to prevent inflammation and 
irritation. 


Sect. III. Of Speekti Fi/nu t or Excrtfcauet on the Eye. 

% >04 

Sr&CKs are fometimes formed upon the white part ofOffpcck* 
the eye, but more frequently upon the cornea. In the’ 1 ® t> ' f Cfir *‘ 
former cafe they arc feldom attended with much inconvcni- nca * 
cnce, but in the latter they arc often the caufe of partial 
or total blindnefs. They are almoft univerfally the conic- 
quence of inflammation, and feldom go much deeper than 
the tunica adnata. Two very different ffotes of the dif- 
ordcr occur ; the one from an effutiou immediately under the 
outer layer of the cornea, and in this calc the cornea does 
not appear to be railed ; the other takes place from one or 
more little ulcers, which breaking, leave as many opaque 
(pot* in the centre, which are more elevated than the ie(fc 
of the cornea: and the inconvenience attending cither litua* 
tian mud always be in proportion to their extent and 
degree of opacity, or their vicinity to the pupil. When 
vifion is little affected by them, they need fcarcely be con- 
fidered as an object of furgery ; but whenever vifion is ma- 
terially impaired, remedies become necefiary, and thefe* 
fhould be fuch as are beftfuiud for removing inflammation, 
promoting abforprion, and refforing tone to the vefTds.: 

For the means adapted for removing inflammation, fee 
MtOICIKE* It 0 I7J. 

Vcffels running upon the furface of the eye into the Tre-amecf. 
fpcck arc to be divided, and the eye frequently bathed 
with fome refrigerant collyrium. By theft means the lim- 
pldt kind of fpccks, when recently formed, may generally* 
be removed ; but where they have been ol long (landing,, 
their removal is attended with great difficulty. Where* 
the fpcck is owing to an cffufion of fluids between the 
layers of the cornea, and where it is not attended with any- 
prominence, local applications arc of little advantage, as itr 

it- 
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SpeJis, Ac irrpofljblc to remove the effufed matter without injuring 

on >he cornea ; but confiderabtc Icivj’lc is derived from the 

' ufe of fuch remedies *& are moll effectual for promoting 
abloipiioo; and with this view a gentle, long continued 
courfe of mercury, brifk purgative* tccahonally, and ifluca 
in the neck, arc round to be the moft effectual remedies. 

In the management of fpccks which are prominent upon 
the cornea, and where inflammation it removed and the 
opacity is confiderablc, if the cot net beneath be found, the 
removal of the duelled part will leave it tranfparcnt and lit 
for vii'rnn. The remedies proper for this purpofe arc efeha- 
rotica or the knife. The loimer are applied in the form of 
a powder, an ointment, or a waih ; and ihefe ought to be 
very finely prepared, otherwife they wdlbe iu danger of ir- 
ritating and in flaming the eye ; and they ought merely to 
be of fuch ilrcn.'th as the eye can cafily bear. 

T he application* fbould 1*: I ng perfitled in and frequent- 
ly repeated; and to make them Hill more ufcful, tome of the 
powders or ointments may be applied eventntf and nioroin*, 
and the folution two or lluec times through the courfe of 
the day. To the remedies already mentioned caullic is 
lore dimes preferred. With this the centre of the ipeck is 
to be frequently touched, till the patient complain of con- 
siderable pain, when pure water is to be applied by a pencil, 
or by dipping the eye in water, with the eyelids open, till 
the pain occasioned by the application of the cauftic be re- 
moved. The eye is then to be covered with comprcffes 
moiUyncd in tome folution, and this frequently repeated. 
The caullic to be repeated every ficond or third day, un- 
kfs pievtnted by inflammation. When the furgeen choofes 
to employ the knife, which frequently may be more effec- 
tual, the eye is to be fixed by a fpccuium >9.), or leva* 
tor (fig. $c) ; the tumor is then to be cautioufiy feparated 
by means of a fmall knife, and every attention paid to pre- 
inflammation. Thefe arc the method* moft likely to be of 
fervice ; and whtn properly managed, they will frequently 
remove fpevks, which otherwife would entirely deprive the 
patient of the ufe of the eye ; though it is to be regretted 
that cafes frequently occur which baffle art. 

A membranous excTcfccnce, csilled f/erjr/itiM, is frequently 
found upon the w hite part of the eye, which often ipreads 
gx 'tnm. * * ,y ow ike cornea fo as entirely to dellroy vilion. It is fome- 
ti tries owini to’cxtcrnal injuries ; at other times it arifes from 
a general difeafe 01 the fyilem, as lues venerea or fciuphula ; 
but iitflamnution 13 always the more immediate caufe. 

Method of By * proper application of the remedies above mentioned 
removing affections of this kind may generally be prevented from 
eserefee*- b^comin^ formidable ; but when the revet fc take* place, 
and eacrdcences begin to fpnesd, over the cornea, other 
means muff be ufed. "When the difeafed part 1# only 
flightly attached, it nsay be freely removed by a cut of the 
knife; but when this cannot be done without difficulty, it 
is better to tkffroy the ydtis by the extortion of which tliia 
jubilance isebieffy toimad; The manner of perf orming the 
operation in general is tHkl The patient being properly 
feated, the cyc&J* opened* tnd the eye tccvreil, the opera- 
tor, with f. fmall knife, makes a Icnrification through the 
whole thickocts of the excrefccrice, entirely round, and at a 
little diffancc from the circumference, by which the fuurccof 
nourilhment will be cut off ; and, after the blooding is 
abated, one or two uactiions more may be made, in a funilar 
manner, within the forc er. Sum: practitioner* rai.e the 
rxcrclccncc with a needle and ligature before the iiicifiou ia 
made; and, in (omc cafe*, till* may be done with advantage, 
thou di not in others. 

After the bleeding is over, the part ia to be bathed two 
or three times a-day witli a weak faturninc folution ; and 
the operation may be repeated occafionafly till the exc ref- 
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cence i* removed. In this way the operation commonly AHfe-fita* 
proves effrclual , but inftancts lomeiimcs occur where, in- in the 
Head of being ufcful, it snereafrs the difeafe. Whenever c ’ t 
this happen', a palliative courfe is the only thing to be t> e . 
tried ; and although it will not remove the diforder, it may ’ ^ 

commonly prevent the excrefcence from acquiring any ad- 
ditional Jue. With this intention it ought to be licquently 
bathed with the folution Ltd mentioned, and afterwards 
covered with a coolin » ointment. When the diforder can- 
not even be palliated, when vifion is deffroyed, and parti- 
cularly when the pain attending it it fevere, there is reafoo 
to fufpeS cancer. In this cafe the eye ought to be extir- 
pated, otherwife deeper parts may fuller, and the life of the 
patieiit be endangered. The method of performing tiu* 
operation will be arterwards pointed out. 

Stcr. IV. Of Mfojfa in tie Globe of the Eyt . 

Though inflammation of the eye generally terminates 
by resolution, inilancc* fometimes occur in which an ah- 
feefi emucs. This is owing either to improper treatment, 
or a bad habit of body which counteracts all rtmedio. 

The greated danger attending thcle complaints is when 
they’ arc fituatid on the cornea, as the cicatrix left by 
them may dcltroy vifion. When deep feated, a purulent 
matter is fometimes apt to be found in (omc of the chamber* 
ot the eye, the ball becomes enlarged, the humours arc di- 
rt urbed, and neither the iris, pupil, nor lens can be dlffin- 
£ milled. In (omc rare cafes again, after thefe appearances 
have continued fume time, the cornea burlU, part or whole 
of the humours arc evacuated, and the iris protrudes 111 a 
thickened diilendcd ftatc. 1 lij^ lias now the appearance of 
an cxcickcncc, which is called Jtapbyhma from a kind of 
rdembUnce to a graj>e. But U’ider this term fome author# 
include all collections Lke thole above deferibed. In moll 
iurtancesthc cornea protrudes, but in others the tunica fdc- 
roticx or opaque part is affetted with partial lwcllings or 

protrofiuaa. 

While the difeafe is forming. kefide* the lofs of fight, the 
patient commonly feel* gnat ditlitf* in the eye and head, 
accompanied by lymptom* of fever When no other dtfftcf* 
is experienced than the lulls of light, the Iwclling is but 
fmall, and contains chiefly a watery fluid. In the treatment, 
as vifion is fcldum preferred, the principal thing is to abate 
the pam and remove deformity. There i» another kind of 
ablceft in the eye, teimcrt kyfmpya*i t where the matter is 
lodged iu the fubrtance of the coats- It is fometimes pro- 
duced by external injuries, but more frequently from pu- 
ftiilcs of (mall-pox. If this termination cannot be prevent- 
ed by the rcmedic# mentioned in the article Medicine, n 3 
175, tbc nutter mult be evacuated by an incilion into the 
eye, nut regarding the humming as rifiun previous to this 
lin.c is entirely deflruyed. I lie proper pait is the cornea 
or the molt prominent part ot the tumor. 

A variety t*f this diforder fometimes, though rarely, hap- 
pens, where the humours are ablorbcd; hut rtill the fame 
external appearances are observed. In this cafe the tumor 
is toiincd by a thickening of the coats, efpccially tint iris. 

Tlic only means of relief is extirpation ot the prominent 
pari by the ufe of the knife. After the contents of the 
eye have been discharged, the pans are to be covered with 
a comprv.fi. meiiicncd witli a faturninc folution, and the an- 
tiphlng flic courie followed, till a cure is pei letted, or at 
lenil inflammation removed. If the ulcers discharge a thin 
acrid matter, they may be walked two or three times a day 
with a folution ot corrofivc lubfimatc, or of white vitriol, 

See. Fungous ex ere fee nets, fometimes confidered as a cancer 
of the cyt% arc apt to form in both thcle diicafcs after the 
nutter is evacuated ; but they may V prevented from in. 
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V <»j.lkal crealtnif to a eonfulmUt fire by lumit alum finely powdcr- 
i'Thc c** or touehinjf them occafionafly with lunar cauftic. 
c t e rye. ulcers on the eve may anfc from the fame caulci which 
108 produce ulcers on other p:irts of the body, a* wounds, 

Ulcvn «f bums, dec ; or they may aiile from a general affection of 
(tie eye. the conflitutiou, as lues or fcropbula ; but they are more 
immediately produced by inflammation. In the treatment 
therefore of fuch difeat'es, blood IritinT* hliilerinjj, laxative 
and cooling application^, as already deferibed in the calc of 
ophthalmia, are to employed. When the rnfl’inimtoy 
ftatc is removed, their management mull be almofl the 
fame with that for fimilar alTccli*ms in , other parts of 
the body. When the difordcr arilo from an affection of 
the fytlcm, the primary difeufe muit be attended to belore 
a cure can be performed. With refpect to the fores them- 
felvcs, if acrid matter be difeharged, we mu ft have rccourfc 
to dttenrent ointmerts and v.'flies before a cicatrix can 
be rormed. When thefe have not the defired cffc*l, and 
when the fore becomes fo*t and higher than the fell of the 
eye, tftrf.ige::t applications are moll efficacious. If exerct- 
cencrs be prclcnt, thefe arc to be removed by efeharotics, 
or by the knife. In fome rare inftances excrefeences or a 
fungous nature arc found to be connected with the interior 
- pans of the eve, and become fo prominent as even to rrll 

upon the check. When fuch occur, nothing but the re- 
moval of the eye itfclf can cffc& a cure. 

Sect. V. Of OmfjUol Su tilings of the Eye. 

Synn^no The eye is fometimes enlarged by an accumulation of 
« t the aqueous humour. Tire fymptoms are, a Irnfe of Minch 

of :fcc eye. } n the eyeball ; by decrees the motions of the eyelids be- 
come impeded; vilioo gradually becomes more and more im« 
pe r *t ff , till at Uil the patient can only diftinguiih light 
from <!ai knelt. As the difeafe increafe , the ball of tire 
eye becomes greatly enlar/cd, and at this time the cornea 
bee ins to protrude; when, if n pun&orc be not made, the 
eye burfti and empties itfclf. This difeafe is apt tes hr con- 
founded with ftaphylnma. But in the droplic.il (willing 
the patient is always fcnfihle to the effects of light, and the 
pupil isobfemd to contract, which does not happen in 
ftaph\]unu. In tlte early lta*es of this difeafe vilion may 
T* tamer* *** P rc ^ erve ^ °J puncturing the under edge of the comet, 
tod allowing the aqueous humour to pafs out by the ante- 
rior chamber ; or by puncturing the tunica fctcrniica a lit- 
tle behind the irk, by which the fluid will pals out by the 
poftcrior chamber. The puncture may be made cither with 
a lancet, pointed knife, or with a very (mall flat trircar. 
The eye ought afterwards to be drelTid with a compref* 
made moil! with a faturninc Motion, guarding again!! ex- 
ctflive inflammation. When the nf< of the eye h fome what 
recovered, tone may be reftored to the parts, anil a return 
of the difeafe as much as poffiblc prevented, by frequently 
bathing the eye in aftringent lotions ; hut where the cornea 
is deflroyed, the light cannot be reftored : Wc can then 
only dimrnifli the fize of the eye, and render it fomewhat 
more comfortable to the patient. 

Blood effa. Blood may be effufed into the chambers oF the eye 
Ped intuthe frw various caufes, as in putrid difeafes, or in confcquencc 
e/c. of inflammation, but moft frequently from a rupture of lire 

bJood'veffcU induced by external injury. In whatever wav 
it pets into the eye, it mixes with the aqueous humour, ami 
renders it opaque. It is iomctiuies taken up by the ablor- 
bents ; when it is otherwife, it ought to be difeharged by a 
- pun&urc. 

A few inilances have occurred where the blood has fallen 
to the under fide of the eye, and remained there without 
mixing with the aqueous humour. In fuch a fituaiinn it 
ought to be allowed to reuuua. 


When a putn&ure is neerffuy, it fs to be made in the P»o»roflon 
fame manner as in calcs of dropfy of the eve ; only the open 
ing may require to be fiimcwhat larger, otherwife the blood 
may not pals readily out. After the operation, nothing is — ' 
nceeffary but to apply a comprefs of loft li::t, nioilleucd 
with a weak faturninc John mu. 


Sect. \ l. Of ft* Protrujien nf the Eyeball beyond itr Society 

T h p. eye may protrude in consequence of external vio- 
lence, or from tumors forming behind it, or on account of 
fume of the ulcers, * xcrefcenccs, or drnpfical fwcllings, al- 
ready mentioned. When the eve is forced out of its foefcet 
by external violence, if the eveba’i lie not entirely feptrated 
from the neighbouring parts, it ought to he freed from any 
extraneous matter which may adhere to it, and immediately 
replaced; and if the optic nerve be not quite divided, the 
Ulc of the eye may be recovered. With a view to prevent or 
moderate inflammation, every part of the antipldogiflic re- 
gimen ought to be flridUy adhered to. It the protrufion 
is occafionc ! by a tumor, the cure nruft depend upon the 
removal of this ; and if the difeafe has advanced In far 
that the bones are become carious, diey mud like wife be 
fepamted. But more frequently, iuftead ot the bonis be- 
coming carious, they affuine a gelatinous or rather carti- 
laginous nature. In fuch. a fit union an operation could he 
ol little advantage. The bell method to prevent the bone* 
from being fo atteClcd is an early performance of the opera- 
tion. 

A few in flan ccs have hapnened of the eye being ptifhed 
from its focket by an enlargement of the lachrymal gland. 

When this occurs, if the enlargement be confiderable, the 
ftrudiirc of the eye will mod probably he fo much injured 
that vilion will be deftioyrd ; hut inftances have occurred of 
this gland, in the enlarged flate, having been removed with- 
out any injury being done to the eye. 

Sect. YU. Of Can.er of the Eye, and Extirpation of the 
Eyebolt. 

Scuta nr? and cancer mar arife from repeated io 6a m- Synqlu jn* 
mat ions oi the eye, or from ftaphyioma, or feme of the of cancer of 
other difeafe* which frequently' attack this organ. The the eye. 
fymptorm arc, an enlargement, haedneis, and protiulion of 
the ball, with a red, fungous appearance, fometimes dif- 
charr'ing thick, yellow matter, but more frequently a thin 
acrid ichor. At frft there is only a fen tali on of heat in 
lire tumor ; but this gradually increafing, changes at laft 
into darting pains, which likewife fhoot through to the op- 
polite fide of the head. t In this fituation blood letting, 
opiates, and emollient applications, may alleviate the pain. 

A Hemlock poultice applied to the eye, and a wafh of lime- 
water, with a little opium diffolvcd in it, and applied every 
time the poultice is renewed, gives fiur.c relict ; but alt bo* • 

the pain be mode’-.'ifed by thefe means, it does not prevent 
the difeafe from forrading, n«r can any thing eife but ex- 
tirpation prodtree a radical cure. ff ? 

After the difeafe u difeovered to be enneemus the ope- Method of 
ration fhould be pirformed wilhrmt delay, to prevent the extirpating 
parts in the neighbourhood, as well as the confutation at^’® 4 ! 6, 
large, from futfering. In performing the operation, the pa- 
tient fhould be placed in a proper litjht, and the head (up- 
ported by an 2tfiflant. If the eyelids arc difeafed, they 
mult be feparated along with the tumor ; but where they 
arc found, they ought to be carefully preferred ; and for 
this purpofe they may be kept out of the way by two leva- 
tors held by afliflants. When the eyeball protrudes con- 
fidcrably, the operator may lay hold of it with his fingers * r 
but if this be impracticable, a broad ligature fltould be in- 
troduced through the centre of it, that it may be the mote 

readily: 
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c*t»r>6. reidily removed fiom the orbit. Sometimes it will be nc- 

1 "" v ’’ ccOary to enlarge the oremngof the eyelids, by cutting 

the external angle to allow the eyeball to be more readily 
removed. The whole of the dtfeafed part* -arc now to be 
feparated by a knife bent fo a* to correfpoad with the fide* 
o' the orbit, guarding at the fame time againit wounding 
the perioileum or the bones of the orbit, which are com- 
monly extremely thin. The eye being in this manner ex- 
tirpated, the hcmurrhsgy from the ocular arteries is to be 
fopprefled by means of agaric, or by a bit of fpotige ; then 
over this is to be laid fuft lint, with a napkin to cover 
the whole. After fuppuration takes place, the dreflings 
are to be removed, whin a little lint, applied with an etn >1 
lient pledget over it, will be fufficiert as long as any mat- 
ter is difeharged. Alter the wound is healed, the deformity 
may be in fome mcafure obviated by wearing an artificial 
eye; though it is chiefly in cafes where pact ot the humours 
ot the eye have been evacuated that this can hr ufeel with 
much propriety ; for when the orbit is empty the artificial 
eye links too far into it. 

Si ct. VIII. Of the CataraS. 

Th a ancients, and fume of the modern writers, had a 
4 } idea of the feat of the cataract ; different authors 
placing it in different parts of the eye. It confiAa of an 
afle&ion of the cryltallinc lens or of its capfulc, by which 
the rays of light are p: evented from falling upon the retina ; 
and is therefore the lame difeafe with the glaucoma of the 
ancients. It commonly begins with a dimnefs of fight ; and 
this generally continues a confiderable time before any opa- 
city can be obferved in the lens. As the difeafe advances 
the opacity becomes fallible, and the patient imagines there 
are particle* of dull or motes upon the eye, or in the air. 
This opacity gradually inci cafes til! the perfon either be- 
comes entirely blind, or can merely diitinguiih light from 
datknefs. The difeafe commonly comes on rapidly, though 
Sometimes its progrefs is flow and gradual. The opacity 
of the lens is found to be nearly in proportion to the degree 
of btindnefs the patient is affected with ; it gradually 
changes from a date or tranfparency to a perfectly white, 
or light grey colour* In forae very rare in fiances a black 
cataraft is found. Sometimes the difeafe is confined to a 
particular fpot of the 1cm, but generally the whole is affix- 
ed. The confidence alfo varies, being at one time hard, 
at another entirely diffolved. When the eye is otherwifc 
found, the pupil moves according to the degree of light in 
which it is placed. This difeafe is Icldom attended with 
pain ; fometimes, however, every' expofurc to light creates 
uncalincfs, owing probably to inflammation in the bottom 
of the eye. The real caufe of cataract is not yet well un- 
derffood. Numbers of authors confldcr it as proceeding 
, from a preternatural contraction ot the veffcls of the lens, 
atifing foinetimes from external violence, though more com- 
monly from lomc internal and occult caufc. The difeafe is 
diAinguffhcd from the gutta ferena, by the pupils in the lat- 
. ter being never iffcffed with light, and from no opacity 

being obferved in the' lens. It is dirtin^uilhed from hy po- 
pyon, ftaphyloma, or any other difeafe in the fore part of 
the eye, by the evident marks which thefe affections pro- 
duce, a* well ashy the pain attending their beginning. But 
it is difficult to determine when the opacity is in the Kns 
or in its capfulc. The lens is generally afFedcd ; when the 
capfulc iB the feat of the difeafe, it is termed the membranous 
it 5 cataraft. 

Mcthrd* of With rcfpc& to the treatment : If the difeafe he in the 
treatment. Incipient ffatc, mercury, particularly calomel in fmall doles, 
has been attended with fomc advantage. When any degree 
of inflammation ispreknt, blood-letting and cooling regimen 


will furoetimesbe ncceffary. Electricity, extradfc. hyofeyami, CVar.a. 
flarnmula Jovis, &c. have likeivife been extolled ; hut after 
thefe or other remedies have failed, the cure muii depend 
upon a chrurgical operation. Tor this purpofe two methods 
arc in general life. Tjie firil of thefe, aad which was prac- 
tifed for a long time before the other, is called couching. It 
is done with a view to allow the rays-of light to fall upon 
the retina; and it con flits in removing the lens mom ic* 
capfule, and lodging it in fomc part of the vitreous humour, 
where it may be entirely off the axis of the eye, and where 
it is fuppofed, in ctmrfe of time, to diffolve. 

‘1 he other method is termed extraction* where, after an 
iucilion has been made in tlte cornea, the lens is ymfhcd 
through the pupil, and then entirely removed from the eye. 

Each of thefe methods has been much practited, and it is 
Adi a nutter ot doubt to which we ought to give the pre- 
ference. The next circunjlfance deferring attention is the 
time at which the operation for couching or extracting can 
with mofl propriety he performed. Formerly it was thought 
ncccffary to wait till the lens had a certain degree ot con- 
fidence, or was become ripe; but no certain marks of fluidity 
or ftrmncj* have been yet difeovere d ; neither indeed is there 
any neccflity for attending particularly to it, a* the operation 
may be pudifed in every period of the difeafe, providing 
the retina be found, the iris have the power of contracting, 
and the cornea be traufparcnt. The proper time for the 
operation is when the opacity of the lens is fo confldcrable 
a« to prevent the patient from following his ordinary occupa- 
tion. When this is not the cafe, or when the patient has 
the ufe of one eye, it ought not to be performed, as it is 
always attended with fome degrae of danger. 

When the operation is to be performed, the following is Method rf 
the method of doing it ; And firft, of couching the eatar aff. couching 
To guard as much as pofiiblc againff the cffeAs of inflam- *^ e4U “ 
mat ion, the patient fhould be confined, for fevcral days pre- 
vious to the operation, to a low regimen ; and two or three 
doles of fome cooling laxative fhould be given at proper 
intervals. After this he is to be fcated with his face to- 
wards the light ; but funfhine ought to be avoided. Some, 
however, prefer a fide-light both on account of the operator 
and patient. One alfiftant is to fupport the head, while 
others fecure the arms. The operator is either to be fcated 
with his elbow relling upon a table; or, which is preferred 
by fome, he ought to lland, relling his arm upon the fide 
of the patient. The eye bciug fixed by the fprculum 
(fig. 29.), or in fuch a manner ax to allow the w'hole of 
the cornea and a fmall portion of the fclerotic coat to pro- 
trude, a couching needle ^tig. 31.) is to beheld in the right 
hand, in the manner of a writing pen, if the left eye be the 
fubjefl of operation ; the ring and little fingers are to be 
iupported upon the check 01 temple of the patient : The 
needle is to be entered in an horizontal direction tlnrough 
the fclerotic coat, a little below the axiB of the eye, and 
about one fourth of a line behind the edge of the cornea, 
fo as to get entirely behind the iris. If tHc needle be of 
the flat form, the flat fide ought to be nppofed to the 
iris, to prevent that fnbllancc from being wounded. The 
point of the needle is to be carried forwards till it be dif- 
covered behind the pupil. The operator is now common- 
ly dirc&cd to pufh the point into the lens, and deprefs 
it at once to The bottom of the eye ; but in this way the 
lens cither burffs through the capfulc at an improper place, 
or it carries the capfulc with it, tearing it from the parts to 
which it is connected. InAcad of this, the needle ought 
firft to he pufhed into the lers near its under edge, as Dr 
Taylor adviles, and then carried fomc way down into the vi- 
treous humour, fo as to clear the way for the lens. It rs 
then to be drawn a little back, aad earned to the upper 

part 
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Citrftd. part of the etpfule, when, by prcffing upon it, the lens, if 
1 - • (olid, is to be pufhed down by one* or, if fluid, by feveral 

movements, to the bottom of the vitreous humour. It 
xl y (hould then be pufhed downwards and outwards, as Mr 
Treatment Bell directs, fo as to leave it in the under and outer fide of 


then to be pufhed through oppofite to where it entered ; Citarsft. 
the under half of the cornea is next to be cut, and at the v— 
fame diftance from the fclerotici with the parts at which 
the point of the knife went into and came out from the 
eye. 


afterward*, the eye s whe-e, in cafe it {hould rife, the p adage o: the li>fht 
would be little obflru&cd. The needle is then to be with- 
drawn, the fpeculum removed, and the eyelids dofed ; and 
a comprefs leaked in a faturoine fohition is to be applied 
over them- Mr Pcllier’s method is to cover each eye with 
a linen has half filled with fine wool, applied dry and fixed 
to a circular bandage of linen patted round the forehead : 
the whole is retained by a triangular napkin The patient 
is then to be laid in bed, upon his back, with his head very 
little raifed ; and to be kept in this fituation for about a 
week in a dark room. Uolefs he be of a weakly habit, he 
ought to be bled at the neck, or leeched at the temple, a 
few hours after the operation. He (houkl be kept upon 
low diet, and get fmall doles of opiates frequently repeated. 
His belly fhould be kept moderately open by gentle pur- 
gatives. The drettings fhould not be removed till inflam- 
mation is at leaft lo far gone that no danger will arife from 
uncovering the eye, which may generally be about the eighth 
or tenth day. Sometimes the patient perceives light im- 
mediately on the dreflings being removed, but more frequent- 
ly not till fome time after. 

Upon removing the dreffingr, if the cataraA has again 
got back to the axis of the eye, a repetition of the opera- 
tion may become nccc/Tary. Some time, however, after the 
inflammatory fymptoms are gone, fhould be allowed to 
elapfc before any other operation is a^ain attempted ; for 
the cataraft frequently diflolvcs, providing the aqueous hu- 
mour -get free acccfs to it. Mr Pott fometimes, when he 
found the catarad to be of the mixed kind, did not attempt 
depreffion, but contented himfelt with a free laceration of 
the capfule ; in which cafes the lens hardly ever failed of 
dittblving fo entirely as not to leave the fmalleft veftige of a 
cataract. When the operation is to be performed upon the 
right eye, the ftrai^ht needle muft either be uied by the 
left hand, or the operator mull place himfelf behind the pa- 
tient. A needle (fig. ta.l has been contrived, however, 
with a large curve, by which the operation may be readily 
performed with the right hand, while the furgeon is placed 
before the patient ; only the needle is entered towards the 
# inner, inttead of the outer, angle of the eye. 

SVftdind of The cxtra &‘ n f> the lens feems to have been 

astraAing fugge fled by Mr- Petit, who proposed to open the cornea 
the cau- and extract the lens when it wag forced into the anterior 
**&, chamber of the eye either by external violence or acci- 


In cutting the under half of the cornea the preflure of 
the fpeculum upon the eye fhould be gradually leffened j 
for if the eye be too much comprtfled, the aqueoua hu- 
mour, with the catarad and part of tire vitreous hu- 
mour, arc apt to be forced fuddenly out immediately 
after the incifion is made. The operator then takes a 
flat probe, and raifes the flap made in the cornea, while 
he pafies the fame inftrument, or another probe (fig. 34.)* 
rough at the extremity, cautiouily through the pupil, to 
fc rat ch an opening in the capfulc of the lens. This being 
done, the eye fhould be fhaded till the lens be extracted, or 
the eyelids are to be fhut to allow the pupil to be dilated 
as much as pottible ; and while in this fituation, if a gentle 
preflure be made upon the eyeball at either the upper or 
under edge of the orbit, the catara& will pafs through 
the pupil more readily than it would do when the eyelids 
are open. 

It the lens cannot be eafily pufhed through the opening 
of the cornea, no violent force Ihould be ufed, for this woald 
tend much to incrcafc the inflammation. The opening 
fhould be enlarged, fo as to allow the lens to pais out more 
freely. When the cataraft does not come out entire, or 
when it is found to adhere to the contiguous parts, the 
end of a fmall flat probe, or a fcoop (fi^. 35.), is to 
be introduced, to remove any detached pieces or adhc- 
Cons that may be prefent. The iris fometimes either pro- 
ject too much into the anterior chamber, or is pufhed out 
tl trough the opening of the cornea. When this happens, 
it is to be returned to its natural fituation by means of the 
probe already mentioned. Sometimes tbc opacity is not in 
the body of the lens, but entirely in the capfulc which con- 
tains it. The extra&ion of the lens alone would here 
anfwer no ufcful purpofe. Some practitioners attempt to 
extract, firil the lens, and then the captulc by forceps ; others, 
the lens and capfule entire. Thole who have had much 
practice in this branch of furgery, as Pellicr, (ay they find 
fuch a method practicable ; but others think it better to 
truft entirely to time and a cooling regimen for the cure, 
which, in fome imlancca, has taken place. When the ope- 
ration is to be performed on the right eye, the operator is 
either to ufe the left hand, to take his Ration behind the pa- 
tient, or to employ a crooked knife (fig. 36.) 

After the operation is finifhed, the eyelids are to be fhut, Treatment 
and the fame treatment obfurved as in couching. When after 1 ha 


• dentally in couching. At firit it was confidered as a 
dangerous operation, and was fcldom pra&ifed till about the 
year 1737, when Mr David propofed and practiced extrac- 
tion in preference to couching. The operation is now per- 
formed in the following manner: The patient and operator 
being placed, and the eye fixed in the fame manner as for 
couching, the fpeculum, when the operation is to he done 
upon the left eye, is to be held in the left hand of the 
•Operator. It is neccflary to make as much preflure as 
will fecurc without hurting the eye. Neither ought 
-the cornea to be prettied too near the iris, left the lat- 
ter be wounded. The operator now takes the knife (fig. 
33.), and holds it in the fame way as he does the needle for 
couching ; he then enters the point of it with the edge under- 
moft into the cornea about the diftance of half aline from its 
connc&ion with the fclcrotic coat, and as high as the centre 
of the pupil ; he is th«o to pafs it acrofs the pupil to the in- 
ner angle in an horizontal direction, keeping the edge a little 
out was ds to prevent the iris from being cut ; the point is 
Vol. XVIII. Fart L 


the operation fucceeds the wound in the cornea ih generally operation, 
healed in little more than eight or ten day- ; but previous 
to this time, the eye ought nut to be examined ; and even 
then it fhould only he done in a dull li *ht, other wife it 
may fuftcr confiderablv from the irritation which a ftronjj 
li'vht might occafion. When the eye is to be examined, if 
the eyelids be found adhering together, they ought to be 
wafhed with fome gentle aft r in-rent. With this the eye 

ought alio to lie frequently wafhed afterwards, by which 
it will gradually recover tlrengtt' and fight. About the 
end of the third week the drafting may be entirely re- 
moved, and a piece of green filk put over the eyes as a 
lhade ; and if every thing hat tucceedcd, the patient may 
generally go out after a month from the time at which the 
operation was performed. 

It fometimes happens, that in extrafling the lens a por- 
tion of the vitreous humour is evacuated. This dues not 
in general prevent the fuccefs of the operation. The eye 
foca begins to fill sgain, and in the cotrfc of t .vo or three 
S weeks 
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Ftrtult week* it is for the Tnoft part t» large as it was previous to 
the operation. Whether this be owing to a renewal of the 
. . vitreous humour, ot merely an aqueous fecretion, is not 

yet determined ; though tbclatter circuroftance is generally 
fuppolcd. 

Chap. XIV. Of Fiflut a Lsehrymzlis. 

Br this difeafe is properly underflood a finuout ulcer of the 
lachrymal fac or du& with callous tdves, though every ob- 
(trod ion of this paffage is commonly called jyivfa taihry. 

A so main. 

Srmptr.in* The firft and tnoft Ample ftate of the difeafe is that term- 
e»fe hit!' e< * a ^ Uukrymol fae. The fymptom* are, a tu- 

mu't fi^ pp-mor between the inner cornea of the eye and fide of the 
form, cole. This disappears by preflure, the tears m xed with 
nucui p.'ITiTjg partly into the noie, but chiefly back upon 
the eye and over the cheek. 

‘lliis ftate of the difcaie is what the French have called 
the her nit, or hydropi far cult la.h r ymalu. It is frequently 
met with in children who have been rickety, or are fubject 
to glandular obft ru&ions : and in this ftate it ft me times re- 
mains for feveral years, fubjeft to little alterations, as the 
h--’ alt h or habit {hall happen to vary, the facculus being 
fnmetimes more, (bmetimes lefs full and troablefome ; the 
contents which are prefled out are fumetimes more, fome- 
times lefs cloudy ; and now and then the difeafe is attended 
with a flight ophthalmy, or an infl munition ot the eyelids, 
but which, by common care, is eafily removed. It the (ac- 
cuius be not much dilated, the difeharge fmall, and produ- 
ced only by prefliire, the chief inconvenience* arc the weep 
ing eye, and the gamming together of the lids after deep- 
ing ; but thefe, by being attended to, may be kept from 
being very troublcfomc i and if the difeafe makes no far- 
ther progrefs, may he fo regulated as to render any more 
painful proccfs totally unneccflary. If the dilatation be con- 
lidcrahlc, the (welling is more vifiblc, and the quantity of 
Jluid is larger ; it is alfo in this ftate more frequently mixed 
and cloudy, and more troublefome,. from the mote frequent 
rcccflity of emptyiog the bag ; but if the patient be an adult, 
it may, even in this more dilated ftate o: it, be kept from be- 
ing very inconvenient. 

If an inflammation comes on, the tumor is thereby confi- 
dently increafcd, the difeharge is larger, as well during 
flcrp as upon preflure ; the fkin covering it lofcs its natural 
whitenefs and founds, becomes hard, and acquires an infla- 
med rednefs ; and with the tear* a mixture of fomething, 
which in colour rcfcmbles matter, is difeharged, efpecially if 
the preflure be made with any force, or continued for any 
time. 

When the parts arc in this ftate, the contents of the bag 
have fo much the appearance of purulent matter, that they 
are now generally confidered as (tick, though Mr Pott and 
fcvcral others have been of a different opinion, confidering 
the fluid as merely mucus under a different form ; allowin'*, 
however, that pus is fumetimes di (charged. If the pun&a 
lachrymalia be naturally large and open, and the inflamma- 
tion confined to the furFacc of the fac, its contents will pafs 
off pretty Freely, and the fkin will remain entire, 
to it* ad- But when the ikin covering the lachrymal bag has been 
vsoceii f or iome time inflamed, or fubjc& to frequently returning 
inflammations, it tnoft commonly happens that the pun&a 
^achrymalfa are affc&cd by it, and the fluid, not having an 
Opportunity of paffin^ off through them, diftends the infla- 
med fkirt; fo that at laft it becomes Doughy, burfts exter- 
nally, and forms an opening in the moll prominent part of 
the tumor, at which the tears and matter contained in it 
use Uncharged When the opening thus formed is fmail, it 
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commonly heals agsm in a few dsy*, but It burfts a* fbon as Fibula 

a csmfidcrahlc quantity of this fluid is cotte&ed ; and ii conti- 

one* thus to collet ardburft alternately, till the opening Ik- * . i 

comes fuffieiently large to prevent any tarther collection. Tlus 

ftate of the dilorder exhibits cxa&ly the appearance* of a fi- 

nuous ulcer, with callous, and fumetimes with retorted edges ; 

and this ftage forms properly the real hftula Uchrymaiis. 

Tears, mucus, and purulent matter, are now abundantly dif- 
charged from the fore. When the bone bentrath is found, 
this difeharge is feldom either acrid or offenfivc to the fincli, 
for the opening being in general in the under part of the 
tumor, the matter is readily evacuated ; hut when any ot the 
contiguous bones are carious, they arc not only found to he 
fo by the iatrudu&ion of a probe, but by the appearance, 
fmcll, and r tfc&s of the matter upon the neighbouring parts. 

In this cafe it u> thin, fetid, and commonly fo acrid as to tret 
and corrode the i’trgumeuts moil contiguous to the ulcer; 
and when the difwdcr is connc&ed with fcrophula or with 
lue* venerea, which is by no means an untrrqucst occur- 
rence, the di (charge and appearance ot the fore will vary 
according as it happens to be combined with one or other 
of thefe dileafes. sis 

From what has been faid, we may divide this difeafe into The difeafe 
four general heads or Hates, under which all its more minute in* 
dtfti nations may be comprehended. The firft cmfiftt in 
Ample dilatation of the facculus and obft ruction of the nafal ** 
dud, difcharjring, upon preflure, a fluid either quite clear or a 
little cloudy ; the Ikin covering the bag being entire and 
pcrfe&ly free from inflammation. iw the fccond, the tumor 
is fame what larger ; the (kin which covers it is in an infla- 
med ftate, but entire ; and the difeharge ensde through the 
pun&a lachrymalia is of a pale yellow or purulent colour. In 
the third, the Ikin covering the facculus is become ftuugby.and 
burfts ; by which means the fwellirv! is in fome meafure lef- 
fened : but the matter which, while the (kin was entire, 
ufrd to be prefled out through the pun&a lachrymalia, now 
discharges itfelf through the new aperture. The du&u* 
ad narcs, both iu this and die preceding ftate, are not other- 
wife difealed than by the thickening of its lining. In the 
fouith, the paflage from the faccdut lachrymals into the 
nofc is totally obliterate^ the infide of tlie former being ei- 
ther ulcerated or filled up with a fungus, and attended fome* 
times with a caries of the bone underneath. 

la the firft and moft Ample ftate of the difeafe, via. that Treatment 
of mere obftru&ion without inflammation, much pains have 
been taken to reftore the part* to their natural ftate and ufe* 0 *£'* 
without making any wound or divifioo at all. The intro- 
du&ion of a probe, the injection of aftringent fluids, and a 
conti ant coir predion made on the out fide of the facculus in 
the corner of the eye, are the principal means by which this 
has been attempted 314 

Several years ago, M. And made a probe (fig. Ji.) Ab« , *s 
of fo (mall a fire as to be capable of pading from the cye*p^ 
lid into the nofc, being introduced at one of the pun&a J K 
lachrymalia, and pading throu gh the facculus and du& ; 
with which probe he propofed to break through any 
tmall obftru&ion which might be found in its paflage. 

He alfo invented a fyringe (fig. 3ft.), the pipe of urhick 
is fmall enough to cuter one of the pun&a, and thus •urnifti- 
es an opportunity of injecting a liquor into the fncciffu* and 
du& , and with thefe two inftruments he pretended to be able 
to cure the dilcate whenever it confided in obftru&ion merely, 
and the ditchargc was not much dil coloured. The firft of 
thefe, viz. the paffare of a fmall pr be through the pun&a, 
has a phufible appearance ; but will, upon trial, be found jf 1 , tt ; r 
very unequal to the Ulk a digued : the very fmall fixe of k,ufe. 
its neceffary flexibility, and the very little rcftftance it is ca- 
pable of making) are manifdi deficiencies in the inftro- 
6 meat : 


le 
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|W*bU mcnt f the quick fcnfatton to the lining of the fac sad du&, 
LtcfcfyiM- ta( j j t| difealed flat#, art great objections on the fide of the 
. parts, fuppofmg it were capable ot suffering any valuable 

cod, which it moll certainly is not. 

That the palling a fine probe from one of the pun&a la* 
chrymalia into the nofe is very practicable, is known from 
experience ; but the pain it gives, and the inflammation it 
often creates, tie much greater than any benefit which docs 
or can arife from it. It is (aid that the principal ufc of this 
probe is to clear the little du&s leading from the pun&a into 
the (acculus, and the obftru&ioa of thole du&s is often men- 
tinned as a part of this difeafe. Hence one would he led to 
fuppofe that it was a cireumftance which frequently occur- 
red ; whereas it is feldom, it ever, met with. Nor, even if 
it did happen, could it ever produce the difeafe in question t 
the principal chara&erillic of which is a di (charge into the 
inner comer of the eye upon preiTuie made in the angle. 

The fyringe, it ufed iudicioufly while lire difeafe is re- 
cent, the fac very little dilated, and the mucus perfe&ly clear, 
will (o me times be found lerviccable ; it gives no painj and a 
few trials render the uie oF it by no means trmblefoine. There 
is very little occafion, however, to take much trouble, or to 
put the patient to fo much uneafinef* ; for if the fac be emp- 
tied by comprcflion, if the liquor winch was to have been 
injected be applied to the punfta, they will abfurb it as rea- 
dily as the fluid which natuially paffes through them. 

Fsbricius ab A qua pendente invented an indrument, 
which was fo contrived as by means of a (crew to nuke a 
prelTurc externally on the lachrymal bag ; from the ufe of 
which, he (ays, his patients received much benefit. This 
ioftrument has been confide rably improved by late practition- 
ers, and is (kill recommended as very ufe* ul. See fig. 39. 
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than that which neceflarily follows tlm buvfliog of the (Win, *«A*U 
out being a mere Ample division, the other a lofs of fub- L '*‘ h J T ' lu * 
fiance ; it will always be found beft to anticipate the acci- . f 

dent ot buriliag, by making the •prniog as fooa as die inte- 
guments arc io fuel) a date as to threaten it. 

For malting this incifion, authors have been very par- 
ticular in their dirc&ions with regard to its place, manner, 
and form. But all that the furgeon need ohferve is, to tak« 
care to keep the knife at a proper difiance from the junc- 
ture of the palpebrx, to begiu the incifion a very little abov« 
a line drawn from that jun&ure toward the nofe, and to 
continue it downward fo as to lay the fac completely open j 
and the befi infirument to make it with is a fcalpel of the 
common form, but of a fmall fi/e. If the (acculus be alrea- 
dy burfi, the place of opening is determined ; and the ori- 
fice may be enlarged with a knife, or dilated. 

The iocilion being made, the contents of the tumor fhould 
be moderately prefled out ; after which, fomc pradkltioncrs 
ad vile that the nafal duct Ihould be fcarchcd for by means of 
a probe ; and if found, that a piece of catgut, bougie, or 
lead, fhould be introduced, and kept there, its edge being 
bent a liule downwards till the (ides of the dud arc Ikinned 
over and healed. Iu the mean time, the fore is to be dreffed 
with fimplc pledgets of wax and oil, which are to be retain- 
ed by means of pdhefive plafler. As foon as the paflage of 
the tears into the no(c is fu&cicutly fee tired, the fubfianco 
which has been left in it is to be withdrawn, and the wound 
healed. til 

The lafi date of this diforder is that in which the natural Owing tho 
paffage from the (acculus to the nofe is fo di leafed as to be ^ Aagc. 
quite obliterated, or in which the bones are fometimes found 
to be carious. The methods hitherto deforibed have all 


All the good that can be obtained by comprels and Wan- been calculated to preferve the natural paflage, and to 


dage, this (crew is capable of procuring ; but it is alfo fub 
ject to all the fame inconveniences, arifiog from the impoflibi 


drive the lachrymal fluid again through it. In this attempt 
they are fometimes fuccefsful ; but when every trial for dif- 
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lily of determining exa&ly the due degree ot preflure: for if it covering the nafal duA has keen unfuccefsful, recourfe 


be (0 great as to bring the fidcs of the upper pan of the fi 
into contact, all communication between it and the punfta will 
be thereby flopped ; if it be but flight, the accumulation will 
not be prevented ; nor does it in cither cafe contribute to the 
removal of the obltru&ion in the nslal dud, the primary 
and original caufe of the difeafe- If the curative intention 
was to procure an union of the fidcs of the facculus, as in 
the cafe of parti feparated from each other by the forma- 
tion of muter or floughs, and the preflure could be made 
uniformly and conilantly, poffibly it might be fo manai. ed 
as to aniwer a valuable pur pole ; but as that is not the in. 
tention, the preflure, whether made by an infirument or by 
a common roller and comprels, contributes little or nothing 
toward a cure. 

When the difeafe is only beginning to form, if the la- 
chrymal fac be freqoenlly preffed with the finger, the con- 
tents of it will be difeharged before they become acrid, and 
the complaint, though leldora to be cured in this manner, 
may be fometimes endured without any other aflilUnce. 
it; But when the difeafe has advanced fo far as to he in a Hate 
Treat** mi of inflammation, confrJrrable relief may be obtained from 
f- f rd remedies a* are found to be ufeful in inflammatory at- 

fediona of other part* of the body, a* blood-letting, lax a- 
lives, and low diet, together with faiurninc applications to 
the parts afietted- But when thefe fail, and it is found that 
the paflage of the tears to the nofe is completely oblkru&cd, 
as the matter, if it does not but fi outwardly, may be in dan- 
ger of corroding the bone underneath, a different practice is 
to be followed. 

In this ft ate, an opening in the upper part of the facculua 
fachry mails becomes in general abfolutely neceffary ; and at 
*- wound made by a koiie leaves a much lefs difagrccablc (cat 


be had »o an artificial opening for the tears. In pcrtormmg®* 
this pan o: the operation, the patient Ihould be feated op-iuj* 14 s&. 
polite to a window, with his head fupported by an affit* 
tsnt. The furgeon is to place himfclt immediately be- 
fore him, either in a fitting or (landing posture. The 
canula of the trocar (fi{. 40.) is now to be introduced 
to the under and back part oi the lachrymal fac, and held 
with one hand, while the fiilette is to be palled into it 
by the other, in a direction obliquely downwards and in- 
wards, between the two fpongy bones, till it reach the ca- 
vity of the nofe, which will be known by fome bloody mu- 
cus palling out at the noilril. A* foon as the infirument 
lias penetrated the nofe, the opening fliould be made fufli- 
cicntly Urge \ then the Alette ihould be withdrawn, and 
a bit of catgut or bougie, or v fut is more cleanly and con- 
venient, a leaden probe, is to be introduced, and the canula 
removed. One end of the probe ought to remain in the 
nofe, and the other bent it) fuch a way a« to hang over the 
edge of the wound, and at the fame time be in no danger of 
coming out. The fore is now to be covered with a pled w ci 
of lint fpread wi.h emollient ointment, and the whole re- 
tained with adhefive plafler. The probe mull be removed 
every day 01 tw r o, fo as to allow it and the paflage to be 
cleaned ; and at each d refling fotnc alb indent mjettion 
fliould be throw n in, wlien the parts are to be dreffed as at 
firft. Several weeks will commonly be neceffary for render- 
ing the pnff.icre perfectly callous ; but this mult depend 
much upon the flatc ot the parts, a* well as the cooftitu- 
tion of the patient. 

After tlie paflage is become fafficicntly callous, the d red 
fings and piobe are to be withdrawn, and the parts cleared 
bora any a.uciif wills which they may be fluffed* The 
S 2 ' &<lc| 
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FtftaU fidff of the wound, now slrcady fufficiently contra&ed, are 
L * c ^ roa to be laid together, and covered with fome sdhefive olafter. 

. ■ If this be incffe&ual, the wound is to be touched with cauf- 

tic, when the cure will generally be quickly completed. 
To give tone to the parts, moderate preflure fhould f re* 
qirently be made upon the fac, either by tlic patient's linger 
or by the machine already mentioned, and this fhould be 
continued for a confidcrablc time. Sometimes the difeafe 
returns after a cure has been made, owing to difeafes of the 
conftitution, carious bore contiguous to the fore, or fomt- 
times to too fmall an opening having been formed. In this 
cafe a canula of gold, filler, or lead, is fometimrs introdu- 
ced into the artificial paffage, and the flein healed over it } 
br which means the paffa<e will afterwards remain com- 
pletely open, and no difeafe of the conftitution can ever alltdt 
it. Wc fhafi deferibe Mr Pellier’s method of per forming 
this operation, who has made feveral improvements on it. 

The patient is to be feated, and his head properly fup- 
ported by an afTiftant; then the fac is to be laid freely open 
at ita inferior part ; the nafal duel is to be fcarched for with 
opera* a firm probe, or with a conductor (fig. 41.) made for the 
^ — pnrpofe ; and Pcllier afferta that he never fails in finding it. 

As foon as this is difeovered, a conical tube (fig. 42.), 
with a projection at the top, and another in the middle 
for fecuring it in its place, muft be put upon the con- 
du&or, previoufly furnilhed with a corapreflor (fig. 43-), 
and it fhould be of fuch a fize that the conductor may fit it 
exactly. The point of the conductor is now to be patted 
into the lachrymal dufi ; and being pufhed in till it reaches 


«*> 
Mr Pd- 
lier** me- 
thod tlf 


the noArtl, which may be known either by inferting a probe 
into it, or by a few drops of blood falling from the nofe, 
the conductor is to be withdrawn ; leaving the comprelTor 
upon the brim of the canula, which mull be firmly prclTcd 
down with the left hand, while the conductor is removed 
with the other. This being done, the comprefTor muft next 
be taken out ; and lo difeover whether the canula be at a 


proper depth, a little milk or water fhould be injected thro' 
it. If the injection pafs, it will fhow that the canula is pro- 
perly placed. It, on the contrary, any obftruCtion occur, 
there will be rcaf on to fufped that it is already pufhed too 
far, and that it preffes again;! the os fponginfum iufcriu* ; 
in which cafe the canula ir.uft be withdrawn, fhortened, and 
reintroduced as before. 

The fore ought to be kept open for eight or ten days 
after the operation with foft lint fpread with emollient oint- 
ment, and the whole covered with a compreft of foft li- 
nen fecurrd with a bandage. An injection of milk and wa- 
ter fhould be daily patted through the canula ; and as foon 
as the fore looks clean and healthy, the dreffings fhould be 
entirely removed, and a piece of court plafter laid over it. 
In this date it is to he left to heal { but the plafter muft be 
renewed, if matter appear to form beneath it. By this me- 
thod Mr Pcllicr find*, tliat fiftula lachrymtlis, not depending 
upon difeafes of the contiguous bones or of the conlutution, 
may commonly be completely cured in two or three weeks, 
which, by the ufoal practice, might require feveral months. 


Chap. XV. Of JjfeRions of the Nofe- 


Sect. I. Of Hemorr bogie 1 from the Nofe . 

Wmtu the means mentioned for this complaint in the ar- 
ticle Medicine have failed, recourfe muft be had to com- 
preffion. Doffils of lint introduced into the noftril* are 
Cometimes effectual ; or the gut of fome fmall animal, tied 
at one end, then introduced by a probe into the nofe as far 
a* the phariuj, and filled with cold water, or that and vine- 
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gar, and fccured by a ligature, by adapting itfelf to all the 
parts, and prefling equally on them, has been attended with Nofr- 
advantage. When thefe remedies likewife fail in their.ef- v 
fift, a piece of catgut or wire may be introduced through ✓ 
the nofe into the throat, and brought out at the mouth ; a 
piece of fponge, or a bolfter of lint of u fize fafficicnt to fill 
the back-part of the tioftril, i* then to be fixed to it ; the 
fponge is next to be drawn back and properly applied. An- 
other is to be applied to the anterior pait of the nofttil and 
(retired. The fame may be done to the other noftril, if it 
be neceffary ; or the fponge may be of fuch a fize as to fill . 

the ends of both noftril* at the lame time. By this con- 
trivance the blood not finding an ofitlct, will foon coagulate, 
and prevent any farther evacuation. 

Sect. II. Of Ozena. 

By this is underftood an ulceration within the nofe, which 
may be occafioncd by external violence, by expofurc to cold, 
by imitating fubftarces, or by whatever produces inflamma- 
tion in the membrane lining the noftril*. Sometimes it 
arifes from venereal infection ; and in this cafe the dif- 
charge becomes fo acrid as to corrode, and produce caries in 
the bones of the nofe. When the difeafe is local, and not 
depending upon any conftitutional affc&ion, aftringent fixa- 
tions are found to be the mod ufieful, fuch as a deco&ion of 
bark or that mixed with plum. Doffils of lint dipped in 
thefe arc to be introduced into the noflrils three or four 
times a-day, or fome prefer the injection of fuch fluids by 
means of a fyringc as being more effectual. If ftronger 
aftringents be neceffary, a folution of ftyptic powder ought 
to be ufed. At bed-time an ointment prepared with zinc 
or with lapis calaminaris ought likewife to be applied. Up- 
on fome occafions the application of a blitter to the temple 
has cured the difeafe. 

In fiances, however, occur, where the difeharge is occa- 
fioned by a collection of matter within the antrum maxillare; 
and then it is apt to refill every effort till a proper outlet 
be given to it. 

When the complaint is owing to venereal infection, the 
primary difeafe is to be attended to, and mercurial prepara- 
tions arc to he applied to the part ; but when the bones are 
carious, till thefe are removed we need neither expert that 
the difeharge will ccafc, nor the difeafe be otherwise com- 
pletely cured. — 

Sect. III. Of Imperforated Nofirih . 

Sometimes the noflrils are in part or entirely obliterated. 

This may be owing to burns ; fmall pox ; different kinds of 
fores, cfpecially thofc of a venereal nature' ; and fometimea 
it is the effeft of original conformation, for it has been ob* 
ferved in new born children. 

When any opening appears in the obftru&ed noftril, it 
may be readily dilated by the introdu&ion of a furrowed 
probe, and then cutting upon it in the courfe of the adhe- 
fion : but when no paflagc appears, the operator muft en- 
deavour, by means of a fcalpel, to difeover one of the nof- 
tifl* ; and when difeovered, it muft be enlarged by a direc- 
tor and biftoury, as in the former cafe. The other noftril i» 
to be treated in the fame manner. After the openings are 
formed, they might be preferved of a proper fize by the in- 
troduction of doffils of lint, which fhould be frequently 
cleaned or renewed } but metallic tubes anfwer the purpofe 
better, and aHow the patient to breathe freely thron»h them 
till a cure be performed. Previous to their introduction, 
they ought to be covered with foft leather fpread with cmol. 
lient oiat»tnt, and retained tiU the torn arc completely 
healed. 

S Chat. 
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SURGERY. 


r*»' 


Afffcfklant 

Mouthed XVI. Of Afftttlcnt of the Mouth and Throat. 

Throat. 

* r iJ Sect. I. Of the Dhnfio* of tht Parotid Dud. 

When the parotid daft is divided, the faliva which it 
tranfmits pafltt over the cheek inltcad of going into the ca- 
vity of the mouth. 

When the fiirgron is called to a recent divifion of the 
dull, he ought to lay the divided ends of it as exactly to- 
grther as poflible, and to retain them in their fituatinn till 
they arc united by adhetive ptafters, or by the twitted future 
if there be confiderable retraction of the parts. But when 


raw; by which, if the operation be properly per formed, a piece Affe&iww 
will be feparated in form like an inverted V. After the 
cilions have bedn made, the vefTels (hould be allowed to bleed Throat, 
freely to prevent inflammation ; and when the bleeding Iras J 

ccafed, the fieies of the wound arc to be brought accurately 
together, and kept in that Hate by the twilled future. The 
fit ft pin ought to be as near as pofliblc to the under edge of 
the l;p ; another is to be inferted near the tipper angle ; 
and it the patient be an adult, a third pin will generally be 
neceflary, half way between the other two. In pafling them* 
they ouifht to go rather deeper than half through the lip, 
that the edges of the wound may be kept properly in 
contaft. An afijfUnt now keeps the parts together. 


the portion of the duct next the mouth is entirely oblitera- 
ted, an artificial pillage mult be made into the mouth, and 
an union formed between the opening and that part of the 
dud which proceeds from the parotid gland. The artificial 
paflage ought to be a9 much as pofliblc in the dire&ion 
of the natural duct. For this purpofc a perforation of 
a proper fire is to be made obliquely into the mouth 
with the trocar (fig. 44.), ^ rom the fid* of the wound 
exactly oppofite and contiguous to the under extremity 
of the upper portion of the du£i ; ar.d then a piece of 
Iradrn probe of the fire of the perforator fhould be in- 
troduced by means of the canula, and be kept in the cheek 
till the Tides of the opening become callous ; when the lead 
being withdrawn, the extremities of the artificial and natu- 
ral dudls are to be brought into contact, and retained there 
by adhefive plaftcr till the cure is completed. Another method 
has, in a few inflances, been followed by Mr Latta (fee his 
Sv/trm af Sttrgtry A of introducing one end of a bit of catuut 
into the artificial opening, and bringing it out at the mouth, 
while the other is introduced a little way into the extiemity 
of the natural du€t, and retained by adhefive plafter till the 
wound is healed. Whichever way the operation is done, 
the patient fhould live upon fpoon-meat, and make as little 
motion a s polT.blc with his lips or jaws. 

Sect. II. Of the Hart-tip. 


while the operator applies a firm waxed ligature firft to 
the under pin ; and having made three or four turns with 
it in the form of an eight figure (fig. 47.% it fhould then be 
carried about the fecund, and in a fimiiar way about the 
third, care being taken that the thread be drawn of a pro- 
per ttghtnefs. After the ligature is fecured, a piece of lint, 
covered with fome mucilage, fhould be laid over the wound 
to protcdl it from the air ; and this is commonly all the 
bandage neceflary. When, however, from a great want of 
fubltance, the retraction hag been coufiderable. feme advan- 
tage is derived from the ufe of adhefive platters applied to 
the cheeks and tied between the pins. During the time of 
the cure the patient fhould be fed upon fpoon-meat, and 
prevented from making any exertion with the bps, otherwife 
the cure might be confidcrably retarded. At the end of 
five or fix days the pins may be taken out, when the parts 
will commonly be found completely united. 

In the cafe of a double hair-lip, the operation fhould be 
firft done upon one fiflurc j and when a cure is completed 
there, it may be done f&fcly upon the other. 

Sect. HI. Of Extirpation of Cancerous I/pt. ' 

The under lip is much more frequently attacked with 
caucer than the upper, or indeed than any other part of the 
body : And as little dependence is to be placed npon exter- 
nal applications or internal retne lies, rccourfe mull be had 


The hare lip is a fiflurc in the upper lip, very feldom in the 
under one. It is attended with want of tubltance, and has its 
name from a tefcmblancc to the lip of a hare. In general 
it is only a fimplc fiflurc, though fomrtimes it is double ; in 
which cafe it renders a cure more difficult to be executed. 
There arc many lips where the want of lubllance is fo great, 
that the edges of the fiflurc cannot be brought together, or 
at lcaft where they can but juft touch, and then t he attempt 
fhould be forborne. It is likewife improper in infants, and 
ought not to be performed till fcvtral months after they 
have been weaned, when they will bav$ acquired more ftrength 
‘to undergo the operation, and will be lefs liable to be at- 
tacked with bowel complaints, which frequently nuke them 
1)1 cry at an earlier period of infancy. 

Operation l n proceeding to the operation, the patient, if a child, 
bare hr he fecured upon a perfon’s knee, or rather perhaps 

upon a tabic ; but if an adult, he is to be feated upon a 
chair, in a proper light. 'Die fraenum connecting the gums 
to the upper lip is to be divided ; if a fore-tooth project to 
much as to prevent the parts from being brought properly 
together, it is to be extracted ; or when the fiflurc runs 
through the bones of the palate, if a fmall portion of the bone 
project, this mull be removed. Matters being fo far ad- 
jutted, the operator is to lay hold of one fide of the fiflore 
between the thumb and fore-finger, or between the forceps 
(fig. 45.), then with a pair of (harp and very ftrong fei flats 
(fig. 46.), or with a fcalpel, to cut oflf a thin portion of the 
lip, and to repeat the fame thing upon the other fide of the 
figure, fo at ;o reader the whole edges of the Mure completely 


to the kuiic as the only certain method of cure. 

When the ditVaie has not attacked any confidcTablc part 
of the lip, the difraied pari is to be cut out, and the wound 
cured by the twilled future. The operation ought there- 
fore lu be performed early, to allow the parts to lie brought 
properly together. The genet al fleps of the operation are 
nearly the fame as in the operation for hare-lip, and there- 
fore need nut be repeated, it is only to be obferved, that 
all the dilralcd parts ate to be removed, taking care to make 
the cut in fuch a way as will moft readily admit of the twill- 
ed or hare lip future. When the parts can be brought to- 
gether, the hp will have nearly the Came appearance as in 
the operation for harelip; but when the difeafe fpreads 
over a conliderablc pair of the lip, fo as to prevent the found 
parts from being united after the difeakd parts have been 
removed, all that can be done is to remove the part affected, 

(retire the bleeding vcficls, and drefo the fore like any other 
recent wound. 

Sect. IV, Of AJtBtmt of the Teeth. 

In dentition the gums inflame and (well about the parts- Deocitio** 
where the teeth are afterwards to appear-;- the child is con- 
tinually rubbing the gums with its finger) the faltva is com- 
monly increafcd in quantity, though fometi me* the contraiy 
happens; fometimes the bowels are remarkably coflive, tho* 
more frequently the reverfe : there is generally quick puife, 
with heat, and other fymptoms of fever ; and on iomc 
occafipns thefe fymptoms are attended with convulfions. 

The meaa* found to fie jaoft ulcful here arc iuch a* 
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^ihcUnn* nr« tnoft effeAtml in allay infr irritation ; as opiates, blif- 
T*ctlv l * T, » a**d especially warm-bathing. When thelc fail, cut- 
» ting the gum by mean* of a. 41 cme (fig, 48 ), over the 

approaching tooth, is frequently found to remove every 
fymptom ; but this ought to be done eatlicr than it com* 
notify is to have the foil effect. Whenever the fymptoms 
give rcafon to think, that a tooth is approaching, the gums 
ihould he cut freely over that pan where the teeth may be 
firit rxpeced When the fymptoms recur, the operation 
ihould he repeated. A crucial incifion is attended with dill 
more effect ; and the bleeding which afterwards takes place 
is of cunfiderable lervice. *i‘hc incifion (Would always be 
carried as far a, the tooth, which ought to be lomewhat ex* 
pufed; and when properly done, is frequently followed with 
immediate relief. Sometimes the fame kind of fymptoms 
attend the cutting of the fecond fet, particularly of the 
dentes faptetiriae. W T hcn this is owing to the thicknefs of 
, the gums, Scarifying gives the greateft relief; but fometimts 
it is for want of room in the jaw, and then the tooth fhould 
be drawn. 

r>prji.ge Derangement of the teeth happens more frequently in 
22^-A. fecond than in the firft fet, and more commonly in the 
foie than in the back teeth. This may be owing to the 
£ril fet remaining in the jaw after the fecond have appeared. 
Another caufc is a wade of fpace in the jaw ; and a third 
is a mal- conformation of the teeth, where they are too large 
in proportion to the jaw, and therefore ovcrlopc each other. 
The remedy is the fame in each of thefe cafes, via. to ex* 
tract the teeth which It and in the way of the red, to allow 
thofe which arc out of their place to come into the row, and 
put nn a more uniform appearand. 

The ufual method of moving teeth which are out of the 
row is, by fixing them with a ligature to the neared teeth ; 
or the fame thing is done by metalline plates or pieces of 
wire. But thefe methods have not been found fully to an* 
iwer die purpofc intended, though in fome cafes they may 
be ufcful. When one or more front teeth are accidentally 
drawn out of the jaw, they ought to be immediately repla- 
ced. When the teeth arc broken over or otherwise inju- 
red, they may be ftipplied with others tranfplanted from the 
jaws of another perfon ; but this can only be done whdti the 
lockets have been newly emptied, for after inflammation 
comes on it is impracticable. In thefe cafes the inflamma- 
tion mud be allowed to fubfidc, and then artificial teeth can 
be readily adapted. 

When the teeth arc loofened by external violence, by falls 
and blown, or by improper ufe of indruments in pulling dif- 
cafcd teeth in the neighbourhood of found ones, they may 
aeatn be made tolerably fad by prefling them as firmly as 
pofiiblc into their fockcts, and preferring them fo with liga- 
tures of catgut, Indian weed, or waxed filk, and keeping 
the patient upon fpoon-mcat till they are firm. When loofe 
teeth are owing to t-rtar, nothing will faften them till the 
caufc be removed ; and this ought to be done early, other- 
wife it will have no effect. frequently the teeth become 
toofe from a fponginefs in the gums, often, but improperly, 
attributed to feutvy. The bed remedy is fcarilyiug the 
gums deeply, and allowing them to bleed freely ; this Ihould 
he repeated till they are fully faflened. Mild adringents, as 
tin&urc of bark, are here attended with good effettt, tho' 
thole of a drong nature will certainly do harm. The mouth 
fhould be frequently wafiicd with cold water drongly im- 
pregnated with thefe, and the patient fhould not ufe the 
teeth which have been loofe till they become firm again. 
The loofcniug of the teeth in old age cannot be remedied, 
as it is owing to a walling of their fockcts, from which the 
teeth lofc their fupport. 

The teeth fume times become yellow or b lack without 
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any adventitious matter being observed in them* at other \tr 
times they become foul, and give a taint to the breath, in < f ths 
cnnfcqucncc of the natural mucus of the mouth, ot part of Tc ct>l “ t 
the food remaining too long about them. The moll fre- 
quent caufc of foul teeth is the lubft^nce called tartar, which jf clca^n 
items to be a depofition from the laliva, and with which the (he teeth, 
teeth are often aim oft entirely included. When this fub- 
ftancc is allowed to remain, it infinuates itfelf between the 
gums and the teeth, and then gets down upon the jaw in 
inch a manner as frequently to loofen the teeth. This in- 
deed is by far the mod common caufc of loofe teeth, and 
when they have been long covered with this or with any 
other matter, it is feldom they can be cleaned without the 
affiftancc of inllrumtnts. But when once they are cleaned* 
they may generally be kept fo by rubbing them with a thin 
piece of foft wood made into a kind of bruih, and dipped 
into white- wine vinegar ; alter which the mouth is to be 
Wafhcd with common water. 

When the teeth are to be cleaned by indruments, the 
operator ought, with a linen cloth or with a glove, to 
prefs againlt the points of the teeth, lo as to keep them 
l.rm in their fockcts, with the fingers of the one hand, 
while be cleans them with the neceflary indruments, 
fig. 51. I, 2, 3, 4, 5, held in the other; taking care Plate 

not to (crape them fo hard as to loofen them, or to rub off -.eccaaxtis. 
the enamel. This being done, the teeth fhould be rub- 
bed ovct with a ftnall bruih, or a piece of fponge dipped its 
a mixture of cream of tartar and Peruvian baik. The fame 
application may be made to the teeth for a few days, after 
which they may be kept dean as already direded. 

The teeth arc fomciimcs covered over with a thin dark 
coloured feurf, which has by fome been miftaken for a wa- 
lling of the enamel, but which is only an extraneous mat- 
ter covering it- By pcrfcvcrancc this may be cleaned off 
as completely as where the teeth arc covered with tartar 4 
but it is apt, after fome time, to appear again. When thia 
is observed, the fame opciation mutl be repeated. 

For the purpofc of applying powders or wafhes to the 
teeth, a bruih ora fponge is commonly employed ; the latter 
is certainly preferable, as being lefs in danger of wearing 
down the enamel, or of Separating the teeth. 

The caufes producing toolhach may be, expofure of the of tbods* 
nerve of a tooth, by breaking or walling of the enamel^ in. ach. 
fiammation in or about the tooth, or from fympatliy when 
dillant parts are affected, as the eye, the ear, the ilomach, 
or the uterus, as in time of geftation. After toothach has 
once been produced and removed, it is apt to return by cx- 
pofure to cold, by taking hot liquids, by hard bodies preffed 
again ft the nerve in tlic time of chewing, by the ulc of a 
pick-tooth, &c. 

With refped to the cure of this difeafe, no rule can be Vfe*ho<i®£ 
laid down which will anfwcr with certainty upon all occa- cure, 
items. No remedy has yet been difeovried which will It all 
times even moderate the pain ; relief, however, is frequently 
obtained from acrid tubftaneci applied to the tooth, fo as 
to deftroy the irritability of the nerves, fuch as opium, (pirit 
of wine, camphirc, and effemial aromatic oils. When thefe 
fail, bhflcrs behind the ear, or deftruying the nerve by the 
cautious ulc of Urong acids, or by a red hut wire frequent- 
ly applied to the pan, have been attended with advantage. 

When a black or moitiiied I pot appears on a tooth, if it 
be quite fupcrticial, it may be removed ; but if it go through 
the ihicknct* of the enamel, it will be mure advifablc to let 
it remain. 

When a fmall hole breaks out in a tooth, particular at- 
tention Ihould be paid to prevent the admifiion of air. Tin* 
lead, or gold- lea', commonly employed tor this purpofc, 
fbmcluucs give relief for mmy months, or even years , but 
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A 4 T at other tine* ire of little advantage, and in fome inftances 
T ,r *h crcatc fP®* 1 pain* Gunj-maflich or bees-wax are frequent- 
. ly employed, and can be made to fill the cavity of the tooth 

(till better than metalline -fubftanccs. When Huffing is to 
be employed, it ouyjit to be lone in the intervals of the fin 
of toothach, otheTwife it will 'ive great uncaimefs. When 
it is to be ufed, the whole cavity of the tooth fhould be till- 
ed ; and this is to be done with the inilruments, fig. 5 ?« 
, 3 * n u 1. 2, 3. 

Mctl od of When the remedies mr.de ufe of for the removal of tooth- 

extridng jy| VC failed In their effect, and it is found that the com- 
utc twjiu pj a [ nl continues, it will be neceffary to extract the 
tooth. In doing this, it may be obftrvcd, that all the teeth 
may be pulled to either fide, excepting the dentes fapientic 
of the lower jaw, which ought to be pulled outwards, other- 
wife the jaw may be fplintered. As fowl as the fockct is 
cleared of blood, if the tooth be not much fpoiled, it may 
be immediately replaced, when it will become as ufcful as 
before. It is difficult, however, to replace the large grin- 
ders, ou account of their diverging roots. The more per* 
pendicularly the teeth arc pulled, the leis conlufiou and in- 
jury will be done to the jaws and alveoli. But as no 
snttruiqent has been yet invented capable of c flitting 
this properly, furgeoit* are obliged to be contented with 
an inllrununt which a 5 * in a Lateral direction. One of 
the belt is that (fig. 53.) in form of a key, with a claw 
and fulcrum. Previous to the operation, this lhould be 
covered with a linen rag, to prevent the gum from fuffer- 
ing. A. ter dividin ' the :ram, or feparatiug it tram tiie 
tooth, the claw is to be fixed as deep between the teeth and 
gum as pofQhle. Then the fulcrum is to be applied on the 
eppofite fide. The furgeon may now, with one turn of the 
handle of the inttument, pull the tooth out at once. But 
the turn fhould not be effected by a hidden jerk, but in the 
mod cautious and flow manner. When it happens to be 
one of the great molares, whole roots diverge very much, 
and when they are firmly fixed, after only loofing it with 
the firft pul), the claw of the inllrumcnt is to be applied to 
the other fide of the tooth, and the turn given in a contrary 
direction to the firfl. After it has been iufficicntly loofcned 
in this manner, it is to be laid hold of by a common teeth 
forceps (fig. 54.), and extracted in the eaficlt manner. Up- 
on extraction >.f ihe tooth, any detached fplinters occur- 
ring arc to be immediately removed. Should any cocftder- 
ahlc hemotrhagy take place, the patient may take fome cold 
water, vinegar, or fpirit of wine into his mouth, and dofltls 
of lint may be introduced into the fockct* After all thefe 
but, recouric mult be had to the actual cautery. 

When flumps occur from caries, or when the teeth have 
broken in time of the extracting, the common key will 
fometimes remove them ; if that tail, the punch (fig. 55.) 
is to be ufed. The operator, having this inllrumcnt in one 
band, is to place the fore finger of the other, with a piece 
of cloth wrapped round it, upon the infidc of the jaw oppo- 
1,9 fitc to the flump, to protc& the neighbouring parts. 

©f tranf Teeth on never be tranfplanted.with propriety in child- 
pla 

hood or in old age. The coaititutiou mult be free from 
s«ctb. thofe dii tales which iflbft the gums, i he tooth to be 
tianfphntetbrnuft he taken from a perf n of a lound cou- 
flitution, other wife it will convey mfeflion. To ,uard. as 
much as poftbie againft infection, it ihould be inunerfed 
, for a few minutes in lukewarm water, and then well dried 

and cleaned. It ought to fit the fockct exactly ; if it be 
too large, it may be filed down, avoiding the enamel as 
much as poflible. The fur face of it lhould be at full on a 
level with the red, or rather a little more depreffed, that it 
may be as feenre as poffible in its place. If the tooth fit 
the fockct properly, there will be lo occaikm ior uilug a 
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ligature to fix it s but if a ligature be found neceffary, it Boils *nd 
may be made of threads of fine filk properly waxed. Af- ®* a *®** > ’ 
ter the operation is finished, the patient ought to avoid 

whatever may be in danger of {baking the tooth, and this — t « 

is to be attended to till the tooth is perfe&ly firm. He 
lhould alto guard again!! cold and mold air, and live upon 
fpoon-meat. 

Sect. V. Of Both and Excrefctnca of tho Gumr. 

- iso 

Gum boils may arife from cold or from external violence, Of pum 
Itc. but mod frequently they are the confequence of tooth* 
ach. The complaint begins with pain attending a tumor 
on the parts attested j by degrees the fide of the lace fwclls 
considerably ; the tumor of the gum now begins to point ; 
and if it be not opened, it buifts and gives the patient im- 
mediate relief. When the boil is owing merely to inflam- 
math n, after the matter is evacuated, the complaint goes 
ofl ; but when it proceeds from a caries of a tooth, it will 
continue as long as the caufc remains ; the tooth therefore 
ought to be extracted. ' After the abfeefs has burfl, if the 
matter continue to be difeharged, it may fometimes be 
dried up by iuje&ing fome allringcnt liquor; but the inoft 
rifittual method is to lay the abfeef* fully open, and to hear 
it from the bottom by doflil* of lint. Sometimes abfeeffe* 
occur of a more oblliuate nature, owing to a carious Hate of 
the jaw. In that cafe fuppuration ourht tu be promoted, 
and the part laid open as loon at, matter is formed; keeping 
the pottage open for the difeharge, being die only means for 
effecting a cure. « 1<{ 

Excrefccnccs o? various degrees of firmnefs fometimes EicnTcoi* 
grow upon tlic gums. Some are foft and fungous, while c ‘“’ ,n 
others are of a warty nature. In general they arc not «.K unu * 
tended with pain. 1 hey frequently originate from canes ®f 
the teeth, or of their fockct* ; in which cafe the removal of 
tlie (polled teeth, and the fubfequent exfoliation of tire cari- 
ous part of tlic jaw, will ofua accomplifh a cure. But 
when this docs not happen, die tumor lhould be removed aa 
foon as it becomes troublcfomc, otherwife there may be tUn- 
f?cr of it* ending in cancer. The removal may be effected 
by a ligature or knife, according as the tumor may have a 
narrow or broad bafis. it is foretimes neccfTary to ufc a 
ipcculum oris to keep the mouth open. After the tumor 
is extirpated, the wound fhould be allowed to Lletd fiecly, 
to prevent fubfequent inflammation. When the hemorrha- 
gy proceeds loo far, it lhould be rettrained by the applica- 
tion of fpirit ot wine, or lindnre of myrrh, or folution of 
alum, &. c aud fhould thcle prove unfucccfsful, the lunar cau- * 

flic will fcldom iail of having the defired effed. No dref- 
fings can be applied ; but for fome days after the operation, 
the mouth fhould be frequently wafted with a warm emol- 
lient ckco&rm ; and the cure will b< afterward* promoted 
by the application of fome gently allringcnt liquor, as port 
wine, tincture of roles, &C. 

Sect. VI, Of Abfitjfts, &C. in the Antrvm Moxiflart. 

This difeafe is known by a pain and uneafinels begmohuv - 
in the check, and extending upwards to the eyes, note, and 
e«rs, together with a fwelling, which in the hitter ftagea of 
tbc difeafe tends to a ppint, moll frequently iu the cheek. 

Sometimes a due barge eul'uct between the routs of the back - 
teeth, when they happen to penetrate the antrum. Some, 
limes a difebar^c of matter from the nofbils takes place, parti- 
culatly when the patient lies on the fide oppnfitc to the tumor. 

The diicafe rpay ariic from cold, or whatever products in- 
flammation in general ; but the muft common esufrs are 
violent fits of the toothach, occafionin? exccifive pain and 
inflammation of the membrane# of the note and antrum. 

Tbc cure is performed by giving a free difeharge to tl* 
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contents of the tumor : and ditt is done in two ways ; either 

* by extracting one of the two anterior great molarrs, which 
are fituated under the antrum, and making a perforation 
with a round trocar (tig. 49.) through the bottom of the 
focket ; if tins has ivot been already perforated by the fangs 

. of the tooth or eroded, in which cafe the matter will pafs 
out immediately after the extraction : or the perforation may 
be made by the hiftrumeiit reprefettted in fi,*. 50. thro’ that 
part of the antrum which projects outwardly over the molare*. 
As molt people willi to avoid the pulling of a tooth, when 
it doc* not appear to be abfolutcly nccefTary, the perforation 
is commonly made in the way laft mentioned. • Sonic au- 
thors, however, objeCi to this, as not giving a fufficicntly 

• depending opening to the matter. A* foon as the matter 
is difeharged, a plug may be introduced into the perfora- 
tion, which may be removed frequently to allow the matter 
to pafs out, and to admit aftringent folutions of bark, flee, 
to be occafionally thrown into the cavity of the antrum. In 
this way a cure is obtained, if the bones be found ; but if 
they are carious, it is impoffible to npeft a cure till the 
difeafed portions of the bone exfoliate and be removed. 
When duated blood is formed in the antrum, it is to be re- 
moved in the fame manner. Sometimes the tumor of the 
cheek is owing to a fwclling of the bones, and no matter is 
found in the antrum : In that cafe the operation does harm. 
No external application lias yet been difeovered for removing 
fuch a fwclling, though a long continued courfe of mercury 
bat been found to be of fome fervice. 

Sect. VII. Df Ranula. 

This h a tumor under the tongue, moft frequently owing 
to an obftruftiem in one of the fativary d lifts. Sometimes it 
contains matter like the fynovia of the joints, fometimes a 
fatty matter, now and then ftony concretions, but moft com- 
monly a fluid like faliva. It often acquires fuch a f:ze as 
to prevent fucking in infants, or maftication and fpecch in 
adults. When the perfon attempts to fptak, he only 
makes a croaking noife : hence the name of the difeafe. 

The heft mode of treatment is to lay the tumor fully 
open by means of a fcalpcl or large lancet, to evacuate its 
contents completely, and then to wafti the cavity with any 
mild fluid, as milk and water. II the fore be difficult to 
heal, tiofturt of bark or other aftrincrcnts may be ufed. 
When the tumor is obferved to be tilled with a fatty or 
any other firm fubftancc, it ought to be removed entirely. 
The only application neccflary in the time of the cure, is 
the frequent iujeftion of milk and water, or any other mikl 
- fluid, by means of a fyringe. 

Sect. VIII. Ulcer t within the Month, 

When ulcers of the mouth arife from a general affeftioo 
. of the fyllem, this niuft be removed before a cure can be ex- 
pected. When they originate from fliarn points in the 
teeth, thefc are to be tiled off, and fim>e attrin^ent foUilion 
taken occaGonully into the mouth. Notwilhftauding thefe 
and other remedies the fores fometirne* become* wori'c, dif- 
charping a thin Jctid lame*, attended with much pain, and 
puttin t on every appearance of cancer. Ia ihi* fituatk n, ex- 
tirpation is the only thing that can effeft a cute. If the 
fore be only fuperficial, it may pretty readily be extirpated; 
but when deep feated, it may Ionic rimes be nectflary to cut 
through the whole fubftancc of the check, and heal the 
fore by the hare lip future. When the tongue is the fub- 
jeft of operation, the operator ought to be ready to take 
up the bleeding vefiels by the tenaculum or the needle. A- 
Jong with ligature, it may be necciTary to ufe aftringent 
garbles, or a mixture of vitriolic acid in water. It thefc 
j>si!, the potential or even aftuil cautery rsuft be ufed. 
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Sect. IX. D’cvi/fon of Fromm TJnput. IWntf 

Sometimes the fnenum li-.igUK extends to the point of Ungvt 
the tongue* and tying it down ; whereas, in the natural ftate, V| 
it ends about one-fourth of an inch farther back. When 
this is the cafe, it is to be divided, guarding agaiitft wound- 
ing the neighbouring veflcls, or the end* of the lalivary 
dufts. The divifion may be made with a common fealpd, 
but llill better with a pair of vciy flurp feiflar* with blunt 
points. 

'lire child being laid acrofs the nurfe’s knee, the furgeoa 
fhould open the mouth, and vaife the tongue with the two 
firft fingers of the one hand, white with the other he intro- 
duces the feiflars, and divides the frenum in the middle, 
and as far back as is neceftary. 

Sect. X. Of Enlargement of the Tonfth and Uvula. ^ 

Tire tonfils fometimes grow fo large and hard as to be.EnUj|t. 
come incurable, and even to threaten fuffocation. 
tumors here have been conun only confident as to be of a ^ 
feirrhous nature ; but they are neither attended with (hoot- 
ing pain, nor arc they apt to degenerate into cancer ; neither 
do fweilmgs return after the tonfils have been extirpated: 
hence they ought not to be removed till by their fire they 
impede deglutition or refpiration ; but whenever they do 
this, they may be removed with fafety. The only proper 
method of removing them is that by ligatures, which are 
not only void of danger, but fcldom fail to perform a cure. 

It the bafe of the tonfil be fmsllcr than the top, the liga- 
tuitr is to be ufed as for polypi in the throat ; but however 
brdad the bafe of it may be, much difficulty will fcldom oc- 
cur in fixing it, for the fwclling is always very prominent. 

In difeafes of this kind both tonfils are generally afftfted ; 
but if the removal of one of them forms a f efficient paffage 
for the food, the other may be allowed to remain. When, 
however, it is neccffary to extirpate them both, the inflam- 
matory fymptoms produced by the extirpation of the fiiff 
fhould be allowed to fubfide before any attempt be made 
to remove the other. 

When the form of the tonfils happens to be conical, fo 
that the ligature would be apt to flip over their extremi- 
ties, Mr Chefeldcn has recommended a needle (fi;- 56.), 
with an eye near the point : a double ligature being pot 
into the eye, the inftrument is to be pufhed through the 
centre of the bafe of the tumor, and the ligature being laid 
hold of by a hook and pulled forward*, the inftrument i* fo 
be withdrawn ; then it is to be divided, and fo tied that 
each part may funotmd one half of the tumor. Thi* method 
however ia fearedy ever found to be neccffary. wt 

Enlargements of the uvula, from inflammation or from *| 
other caufeo, may generally be removed by the frequent ufe® 
of aftriinrcot g4rg)ra, as of ftrong infnfion* of red rofc-leave* 
or of Peruvian bark. But when thefe fail, and the enlarge- 
ment is fo confidcrable as to give great uneafinofs by impe- 
ding deglutition, irritating the throat, acd fo canting cough, 
retching, aud vomiting, extirpation is the only thin" upon ut 
which any dependence can be placed. Excifion is the 
die ft method when the uvula is only elongated ; but whetWchr** 
the tiae is contidcrable, dangerous hemorrhagica fometimesU- 
attend this method ; ou which account a ligature is pre- 
ferable. The* operation may be readily performed by thole 
of the common kind; lame prefer the curved p*obc-point«fd 
biftoury. 

In performing the operation, the fpeculmn oris (fig. $7-) 
is neceflary to keep the mouth fu?«cier.tly open, and the 
uvula fhould be laid hold of by a pair of forceps .or a fmall 
hoCik, i’o as to keep it firm, F.nd prevent it from falling into 
the throat. After the operation, if the bleeding be consi- 
derable, it may be checked by attringcnj gargle*, or by 
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Srvifjuifr touching the part with lunar cauftic ; but this will fddom 
be neceffary. 

the Throat. When a ligature is to be employed, it may be readily 
— v — — done accord ia * to the method recommended in the extir- 
pation of polypi. A double canula with a ligature may 
be palled through the nofc, or the ligature may be applied 
according to Chcfcldcn’s method in extirpation of the ton- 
id*. 

* Sect. XI. Of fcariffmg and fomenting the Throat « 

Ik irflammatory affections of the throat, the means com- 
monly employed are gargles, fomentations, fcarification, 
or top-bleeJing. Gargles are ufcfu) for cleaning the fauces 
from thick mucus or other forties ; they may likewife be 
ufclul in caies of ulceration, in relaxation of the parts, 
they arc emoloyed to advantage when made of ailringent 
material*. Fomentations may be of fome ufe when ex ter* 
rally applied ; but the fteam of water. See. drawn into the 
throat, by means of Mudge*s inhaler (fig. ;8.), is preferable. 
Sometimes it is neceffary to draw blood from the part af- 
fected. Here recourfe may be had to fcarifying with a 
common Lancet, the tongue being depieflcd with a fpatula. 
It may be ft ill more readily done by the fcarificator (fig. 59). 
After a fufficient number of punctures have becu made, the 
flow of blood may be promoted by the patient's frequently 
applying warm water to the punfturcs. \V hen ablet fa forms, 
notwithflanding the ufe of thefe remedies, the matter may 
be difeharged with the fcarificator already mentioned. 

Chap. XVII. Of Difeafes of the Ear , and Operation t 
performed upon it* 

Imprifora- Sometimes a thin membrane is fpread over the mouth 
nd nu-a- of the external pillage, while at other times a conliderable 
tin audita- p ar t of the paffage is filled up with a fltfty looking fub- 
‘ '" Tmr fiance, occafioning deafnefs. When the firff circutnilance 
occurs, the flein is caiiiy divided by a fimple incifion, and 
the accretion of its fiilcs may be prevented by a doffil of 
lint or a bit of bougie inferted between the edges of the 
wound, and daily cleaned and returned till the part be render- 
ed callous 

When the other caufe is orefent, the incifion rauft he conti- 
nued cnnfidcrably deeper, till the refinance be removed, or 
till the infirument reach near in the membrane of the tympa- 
num, when the opeiator fiiould defiit, ldl the membrane 
ftould be wounded ; then the lame kind of treatment may be 
followed as in the former cafe. The proper time for perform- 
ing the operation is when children ufually he 12 in to (peak ; 
for previous to this the patient may be too weakly to bear 
it, and aitei this fpcech would be impeded. 

Sometimes the meatus extemus is entirely wanting in 
the temporal bone. For this an opening through the mal- 
toid procefs has been propofed ; but the operation has not 
been performed, at lean in this country. 
jj Children fometimes pufh hard bodies into their ear, or 

different kinds of infefts occasionally creep into it, fo as to 
trtij caufe conliderable uneafinefs. Subllances lying near the 

so the car. outer end of the paflage may gcueraily be extracted by 
the fmail forceps reprefented in (fig. 60.) ; but round, hard 
bodies fituated deeper in the pailagc arc more readily re- 
moved by a crooked probe. When infefts arc deep bat- 
ed in the ear, they ought firfl to be killed, by filling the 
paffage with oil, or any other fluid which proves noxious to 
them, without hurting the tympanum. They may then 
be wafted out by injecting warm water frequently by means 
of a fyringe. 

Wax is one of the mod frequent caufes of deafnefi, and 
Voi. XVIII. Part 1 . 
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it may be readily detected by looking into die ear in a dear D'feafc* f 
funftine. , t>t,: Eu • . 

Various methods have been propofed for removing wax 7 ^ 
from the ear ; but one, not inferior to any. is to throw m tie- of fupera- 
quently, by means of a lyringe (fig. 61.), warm milk andh «<hnte 
watet, or water in which a little fuap has been diffused. ^ 

A Alliance may likewife be given here, by ufing along with u 
the injection a blunt probe or fiue hair pencil, by which the 
bottom of the paflage may be cleared out. After the wax is 
removed, the patient oupht to guard againd the effects of 
cold by introducing a little wool for fome time iato the meatus. 

When deafnels is owing to a deficiency of wax in the tar, Deficiency 
a little oil of almonds, or even oils of a hotter nature, or of w “* 
foap, or galbanum 5 c c. have been of fervicc. 241; 

Purulent matter is now and then formed in the cars of A difcfurge 
adults, but oftener in thofc of children. Sometime* it 
produced by ulcers fituated in the lining of the mcatus tCir . 
or upon the membrane of the tympandm. It feems to 
be merely a local affection, and docs not, as many have 
fuppofed, originate from mot bid humours of the fyllem. 

The remedies bed calculated for removing it are fuch as 
are of a moderately aftringent nature, a* a weak folution 
of faccharum faturni. A little of this may be dropped in 
two of three times a-day, but it is Hill better to ufe a fy- 
ringe. If the difeharge has continued long, it may be 
proper, in addition to the other application, to keep open 
a fmail bliller for fome time iu the neck, arm, or wherever 
it may be thought moil convenient. 

It fometimes happens, particularly in old people, that, 
from expofure to a dream of cold air, the tympanum become* 
affe&cd, and a noiie is heard by the patient like the rufhing 
Of water. In ether cafes the patient is incapable of accu- 
rately diilinguifting the wordh of fome perfons fpeaking in 
a loud tone of voice ; or, in mixed companies, he hears on- 
ly a confufion of founds. Complaints of this kind frequent- 
ly originate from a relaxation of the foft parts of the tym- 
panum ; and thou h a complete cure is not very frequently 
performed, yet confidernble advantage is fometimes derived 
from the ule or hot simulating oils, and from keeping the part 
warm at the fame time with a little wool. When deafnefs 
arifes from affections of this nature, fome aflUlancc may be 
derived from collecting the found, fo as to make a llronger 
imprrfiion upon the internal car. A variety of indrumenu 
have been inverted for this purpofe. Some ufe a convoluted 
tube as is reprefented iu fig. 62, (fee Tiumht); others 
a foit of cup, fig. 63. which is concealed under the hair, 
and fixed to the head with (traps. 

In fcrophulous habits, fuppurations fometimes occur iu 
the neighbourhood or the car, and penetrate into the exter- 
1 nal paflage, or into the tympanum itfclf j after which it is not 
unufual for the fmail bones of the ear to lofe their connec- 
ting membrane, and to be ditchargcd along with the matter, 
and for caries to cnfuc in the tympanum ; in coofequence of 
which a high degree of deafnefs is produced, which can never 
be removed- In fuch a fituation little clfe can be attempted 
than to preferve the parts clean and fixe from fmell, which 
is readily done by injc&ing a little warm milk and water 
morning and evening by means of a fyringe. If this be ne- 
glected, the matter from the carious bones is apt to become 
offenfive ; and it commonly continues till the difeafed parts 
arc either diffolvcd and difeharged, or probably during the 
life of the patient. a<0 

Betides the affeflions which may arife in the meatus oxter- Affect ms 
nus, and maybe the caufe of dca'hefs, others may occur in"* l £r Ku * 
or about the -meatus intemut or euftachun tube, w bich| t *^ lJU 
mar have in part the fame effeft, though by no means in 
the lame degree. Inflammation and its conlcqucnccs may 
T originate 
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T ht Wry originate in the *ati ij of the tube, or fwellmgs or ulccrt 
. Ncr *- in the throat may affed it fo a, to emufe Tome desire of 
" deafntfs. When this i* the cafe, it ii practicable to intro* 
duce a pipe, fig. 64. crooked at the extremity, through 
the mouth or nofc, and then to injeCt into the mouth of the 
ruflachian tube any mild fluid which may be thought fitted 
for the purpole, though no great dependence is to be placed 
upon the attempt. 

Of poVjrv Formerly piercing the lobe* of the ear* wa* fometimes 
fine ti e recommended in complaint* of the head, and wa* confirmed 
W** wf chef* a chirurgical operation ; but it i» now never pra&ifed, 
** t *' tinfcfs for the fake of ornament. A* the fubllance* fufpend- 
fd at the ears are fometime* fo heavy as to tear down the 
parts, the perforation fbuuld be made as hiVh on the l«bca 
M can be done with propriety, and care fhould Ire taken 
that the perforations be made exaCUy in the corrdponding 
part* of the car*. Previous to the perforation tne lobe* 
may be marked with ink ; then the patient being feated, 
the lobe of the cor fWild he Hutched upon a piece of cork 
placed beneath it, and perforated with an inllnimcnt, fig. 65. 
The cork is then to be withdrawn with the point of the in- 
ftrumert flicking in it : A fmall piece of lead, or fflvcr, or 
gold wire, i* now to be inferted into that part of the inftru- 
tnent which remains in the ear, and on being drawn into the 
perforation, the wire is to be left in it. By rubbing it with 
oil, ami moving it daily, the pafTa -e will foon become callous, 
and fit for receiving the ornament intended for it. 

Chap. XVIII. Of the Wry Ntik. 

C»u*c'cif Wav neck may be owing to different caufc* ; a* con- 
wry neck, tra&ion of the Ikin in conference of burns, or other kind* 
of fores ; relaxation cf the ir.ufclea of one tide of the neck, 
particularly the msftoid, while thofe o? the otheT fide con- 
tinue to rtf with vigour; preternatural contract ion ot the 
mufclis of one fide of the neck, the others having their 
ufual power ; or, a bend in the vertebra of the neck. 

When the difeafe i* owing to a conlraftion ot the (kin, 
this is to be divided through the whole of the contracted 
*JJ part, guarding auainft cutting the external jupular vein. 
Trewtaier '.When the contraction of the maftoid mutek is the caufe ot 
the difeafe, tire mufek fhould be divided by gentle ftroke*. 
fo aa to run ro rifk of wounding the great veflela fituated 
tinder it. W T hen an incifion is made either with a view to 
divide the mufcle or the ikin, the head is afterwards, by means 
of a machine (fig. 66.), to be kept in a proper pofture during 
the cure until new granulations form and till uptheempty fpacr. 
When the difeafe ia merely owing to a curve of the bones of 
the neck, the fame kind of machinery tnay be ufefttl with that 
recommended for cure in the other parts ot the fpinc. lint 
fometimes the difeafe arifea from an affection ol the bones 
of a more ferious nature. Here the diicafc in the vertebr* 
commonly begin* with a flight pain, which gradually be- 
comes worfe, and the head is turned over to the found fide. 
A a the difeafe becomes worfe, a fulnefs can be obferved 
very painful to the touch ; and moving thfc head becomes 
fo diftrtfling as to be almoft impracticable. The only roc- 
ihod which has been found to be iffr&ual in this cafe, ia 
the infettion cf a pea-ifluc on each fide cf the tumor, and 
maining it till the pain and ftiffntfs are entirely removed. 

C H A P . XI X. Of B rone hot omy and Oefophagotumy. 

The operation of bronchotomy ia an rnrffton made in the 
tomy. trachea, to make way for air into the lungs, when ref pi ra- 
tion k obftruded to fuch a degree that life is in danger. 
It the patient's breathing be already flopped, the operation 
ought to be done with the greateft expedition ; ufing any 
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inurnment which will mod readily ir.Ac tn opening in the R ro«wti. to. 
trachea, aa the dtlav of a few momenta will often put *“7 wd Ofc 
period to the perfon'a exigence. Experience ha* Ihown,!^** 0 *** 
indeed, that in by much the greater number of cafes, by a - * 
total tloppagc of rrfpiration lur only five or fix minute*, late 
is irrecoverably ddt toyed. 

In performing the operation, where, from the nature of 
the cafe, fufiicient time is allowed, the patient is to be 
laid on hi* back upon a table, and properly lecuretl by af- 
f; Hants. A longitudinal incifion is to be made, about an inch 
and an half long, through the Ikin and cellular fubfiance ; 
beginning at the under edge of the thyroid cartilage ; the 
fterno-hyoid and thyroid mufcle* are then to be feparated j 
the thyioid gland i* to be avoided a* much as poflible, on 
account of its Tafcularity As foon as the trachea ia 
laid bare, the hleeding-vcflels, to prevent coughing, arc to 
be fecurcd j then, with a common lancet, a pundturc is to 
be made as high as may feem practicable between two rings 
of the trachea, of fuch a fixe as to admit the introduction 
of a double canula (fig. 65.), large enough to allow the 
patient to breathe lively, and of fuch a length as neither 
to be in danger of flipping out, nor of irritating the back 
pait of the trachea. Sach a catiula has long been recom- 
mended by Dodtor Monro in his cm uric of iurgtry. Pre* * 
vioua to the introdudlion the canula may be put through 
fevcral plies of linen comp refs ; or thefe may be firft flit 
half way down, and applied fo that any of them may 
be removed and replaced at pleafure. This double ca- 
nula ia to be fixed by a rap round the neck ; and when 
mucus obftrudl* the paffage of the infirumeut, the inner 
tube can be withdrawn, cleared, and readily replaced ; white 
the patient Is, during this time, breathing through the outer 
one ; and by means of a ferew the tubes can be regulated • 

according to the motions ot the trachea. After tlie canula 
k fixed, it ought to be covered with a piece of muflin or 
crape, to prevent the aimiftion of dull, infedts, 9 c c. Aa 
foon a* the caufc* inducing fulfocation arc removed, the 
canula is to be withdrawn, and the {kin immediately brought 
over the orifice, and retained there by a flip of adhefive 

p u,,er - 

By <rfo|)lia s otonjy i, underflow] the cutting open thcCEtc.pfc.go. 
ctfoph«gu», to allow fubllance, Kicking in it, and which torny. 
cannot be extracted otherwife, to be removed. It ia only to 
be done, however, in calca of the mod extreme danger, aa 
it i» attended with much harard ; and there are only two 
in fiances yet on record of its having been performed with 
fuccefs, though there arc fcveral infiances ot wounda in the 
celuphagus being healed. The operation may be rendered 
neccflary, where obftru&iont of the oefophagua become fo 
complete a* to prevent the paflage of nourilhment into the 
fiomach, or of ahr into the lungs. But it is evident, that 
when the obftru&mg cautc is in the under end of the tefo* 
phagus, any incifion becomes ufdefa. 

In performing the operation, the patient is to be fccured 
in tlie fame manner as for bronchotomy, and aa incifion 
made through the Ikin and cellular fubfiance at direfUy 
oppofite aa poflible to the part obftruAed. If it be done with 
a view to remove an obftni&iun, the snvfclcs over the 
trachea are to be pulled to one fide, and the trachea to 
the other, by means of a blunt hook ; by which the <rfo- 
phagus will be brought into view. If the abtiru£kd part now 
come in fight, the incifion ia to be made dire&ly upon the 
obftiudting body, which ia to be extracted by a pair of fmall 
foTcept ; but if the obftntdion happen to be farther down 
than we can with fatety have accefa to the ccfophagua, the 
incifion ia to be enlarged as much a* poflible, that the 
forceps may be able to reach and cxtra& it. When the 
operation it performed, the wound wdl be difficult to 
7 heal, 
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8or« Kip- heal, at the fide* of it will be frequently fcpirated by ifiopfy fo other parts of the body ; ht|t the sffe&ioa is often P*r-cer- 
. P**- the action of deglutition. On thib account at gieat a de- local, au4 it it theft chief!)’ that advantage ia to be derived **• 

gree of abttinencc a* poffiblc is to he adviied ; and nothing from au operation. Bel ides, in the two great cavities 

but nouriftiing liquids, in fmall quantities, arc to be allowed, the thorax, collections of water arc frequently met with io "* " 

The patient fhould be prevented from moving his neck; and the pericardium, and are {aid to be foinelimes di- covered a ^ 7 
the wound is to be healed as foon as podible by the fame between the layer's of the anterior mcdullinum. The dif*Svmphmi 
methods which are ufed with wounds tu other pails of the cafe U marked by the following (ya-ptonts : There is a fenCe ft fluids be* 
body. On the other hand, if the operation has been done «*t weight or oppreflion in the thorax, and difficulty of 11 '* 
for the purpofc of conveying nouriflunent into the ftomach, breathing j the pjtient has frequently a more uncafy feu* 
when the patient was diftreffed by a tumor either in the fation in one fide than in the other ; has fudden ftartingf 

ccfophagus itldf or in focnr of the neighbouring parts, it during fleep, with a fenie of fuffocation ; is troubled with 

will be ncceffary to keep the wound open during tlie con* a frequent dry cough ; the pulic is fmall and irregular ; 
tinuancc of the tumor, or the life of the patient. the ikin dry, and the urine fcant y. 

With thefe fyuiptorns thcic are commonly other marks 
Chap. XX. Of Sort NippUs. , of dropfy; and the patient fometimes, upon any fudden 

motion, is ienfiUc uf an undi lation within the cheil ; and 


Women are more generally affected with foie nipples in when the quantity of water is eonfiderablc, the undulation 
fuckling their firtl child than at any period afterwards. This will even be heard by the bydanders, if the body be Courtly 
■nay, in fome meafure, be owing to the fmallncis uf the nip- agitated. For this purpuie, the patient's body fhould be 
pies ; but very o f ten it arifes from their being unaccudomvd uncovered while under examination ; and the furgeon fhould 
to the irritation of fucking. In fome cafes, the nipples are fo place his hand upon the bread near the Hern urn ; then an 
flat, and fo much funk in the bread, as to render it difficult ailiilant ought to raife the patient fuddenly from an hori- 
for the child to by hold of them. Here affi dance can wntal to an crc& podurc, or to Hand behind the patient 
fometimes be given, by the mother preding back the pro- and make fudden jerks ; when, if water be prefent, the 
minent part of the bread, fo as to make the nipple proje& undulation will be felt ( but it is nectffary to guard againli 
between two of her fingers. Should this be infufficicot, being deceived by tbc noife fometimes made by the contents 
the nipple may be made to project by applying to it a bout of the domach. 

child fcveral months old : but when this cannot be done, When the water is collected in one fide only, if the 

bread-glades, fuch as fig. 68. may anfwcr the fame puipofr. difeafe be of long (landing, for the mod part that fide is 
By applying thefe to the nipple, and fucking out the air, more prominent than the other. If the water be in the 
the child will commonly be enabled to by hold of it. pericardium, the fymptoms are nearly the fame as thofe 

The nipples at this time are liable to excoriations, above enumerated, with this difference, that the pain is gc« 
cracks, or chops ; which, though not attended with a for- ncrally felt behind, and to the left fide of the Jternu.n ; 
midablc appearance, are frequently more didreffing than and the ilrokc of the heart is as if buried in water, while 
brge ulcers. Mild, adringent, and drying applications an . uudiibtory motion has been laid to be fdt oppolitc 
are mod to be depended upon in fuch complaints; as to the anterior extremities of the tlriid, fourth, and filth 
port wine, brandy properly diluted, or lime-water ; all ribs. % g 

of which ought to be applied warm. After bathing the In the treatment of this difeafe, little advantage can lie fmrnial re* 

parts with any of thefe, the nipple fhould be covered with derived from internal remedies. Squills, cream of tartar, medics f| f 

unguentum nutritum, or Goulard's cerate ; the fird of which mercury, and digitalis, aic upon fome occafions aitendcd^kadvan- 
is considered as heft. Even a little foft pomatum fre- with advantage ; but the only method from which we can l#l5C ‘ 
quently rubbed upon tlie part, and covered with a foft linen expert any decree of fucccfs is the removing of the water 
rag, i» fometimes found to give confidciable relief. But by an operation, which fhould be performed as foon as 
the nipple fhould be perfe&Jy cleared oi thefe applications there is rcafoH to cxpc6t that danger may arife from dclay- 
before the child is bid to the bread ; and this may be ing it longer. The operation is done in the fame way as 
done with s little port wine, or equal parts of brandy and Audi be afterwards defenbed in the cafe of empyema, 
vinegar. If proper attention be paid to thefe remedies, Blood collected in the thorax is always extravafated thro’ jiv^fcol- 
they will commonly be found to have the defired eflect ; fome wound or rupture of the vefleb of the lungs or thorax. lo9ed in " 
but if the contrary fhould happen, another remains to be The breathing becomes op pu lled, the motion of the heart the thorax, 
mentioned, which, in different indances, lias given great and arteries feeble and ii regular, and all their fympioma 
relief : it confids in the application of a thin (kin to the arc more dillrdfing than collections of other fluids. As 
nipple, as the neck and part of the body of a fwine’a it frequently happens, in cafes of this kind, that fome at 
bladder with an aperture in it ; which, being properly the vcffds of the lungs arc injured, part of the blood b 
moidened and fixed to the bread, will completely pro- thrown up by cougbiug ; which, when considerable, gives 
tect it in the time of fucking. As long as the nipples r«- a temporary relief to the lungs and heart ; and while this 
main any way affc&cd, fmall cups of gbfs or tin are ufeful b the cafe, no operation b nec diary ; but whenever the - 
for retaining the drtffin^s, defending the nipples from tlie a£Uon of thefe parts becomes much impeded by a gxeat ac- 
fri&ion of the clothes, and receiving any milk which may cumubtion of blood, a perforation ought to be made to 
fall from the bread. discharge iu When the extra vafated blood is too firmly 

coagulated to pab off by a perforation, the wound ought 
Chap. XXI. Of Paracenteju of tht Thorax. to be made confiderably larger; and if this be inlufficicnt, 

„ injedions of warm water ought to be thrown in, and allowed 

Plaid* col- When either the nftinn of the heart or of the lungs is to remain for fome time, to promote the diffolution of the 
Irdlol ia impeded by fluids collc€*ed in the cavity of the pleura, a mafs, which is afterwards to be evacuated. If the extrava- 

me thorn* difehar^e of thefe fluids by a perforation is the only chance Ution has been occasioned by a wound in the lower part of the 

the patient has for relief. The fluids which collect iu the thorax, a new perforation will be unneceffary ; an enlarge- 
pleura ate, ferum, blood, air, or pus. AcaUe&ion of water ment of the wound will be quite fuffident. But if it be 
or ferum is frequently found in the thorax, combined with fituated in the upper part of the cavity, a perforation in the 

T a middle 
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Paratefl- middle and lateral part of the thorax ought to be made, 
*^°^ e that the blood may be freely difcharged. In cafe of a rib 
i_ being fradureil, or a vcfTcl ruptured, the incilion ought to 

be made as near as poffible to the part affefted, to allow the 
blood to efcape, and loofe pieces ol boues to be removed. 
Jtir*ollc&- I he difchar^c of air into the cavity of the thorax pro- 
led io the duces fymptoms little lefs alarming than tbofe proceeding 
ihtri*. from the effufion of blood. In general they are, opprelfion 
in breathing ; a tightness of the bread, attended with pain ; 
inability to breathe in the recumbent pollute ; a flushing 
and (welling of the face ; a feeble, and at lalt an irregular 
pulfc : The extremities become cold, and cold fweats break, 
out on the loichead. With thclc fymptoms there is fre- 
quently a fwtlling over the external parts of the body, by 
air getting from the ruptured lungs into the common cel- 
lular fubllance ; and all thufe complaints inrreafing, the 
patient, if rot quit kly relieved, foon dies ; Sometimes in a 
few bouts, with mailts of fulToration. 

Air may be produced in tha cavity of the thorax by 
wounds in the lunws, by mortification generating air in 
any of the thotacic vifeera, by crofjon of ulcer*, by lacera- 
tion in confcqucncc of fra&uic in any of the bones of the 
thorax. 

We diftinguith this from other collections by the fudden 
oppreflion in breathing, by the flufhing of the face, by no 
blood being thrown up, and by the eiuphyfcmatous (welling 
of the chell and other parts, which has a crackling ncitc upon 
being prefled. 

The treatment of this complaint conflfli in making fmaQ 
pttnftures in the affected part of the Ikin, fo as to allow the 
a r to efcapc from the cellular fubftancc ; and it* the air (hall 
have fprtad to diflant parts of the body, it will clcapc molt 
readily by fuch openings, but if this give no relief to the 
opprefled breathing, pi-racentcf* ought to be performed. 
In lormcr times, patient* labouring under fuch fymptoms 
were almoft conllantly left to their fate. Within thefe few 
years, however, fome cafes have occurred where the patients 
have been completely relieved by an operation being per- 
formed. This is done in the fame way as in the evacuation 
of other fluids. 

*•* Purulent matter is more frequently cofleeled in the tho- 
* sac'll* ra * than any other fluid : it is much more frequently form- 
1, rt t< l in ed, however, than confined there. As the matter is nfually 
the i hoi ax fpit up ts fail as it is generated, in the diffettions of thole 
♦ w ho have died of this Ipecit s of confumplion, much extra- 

vafattd pus is tarely round in the cavity of the thorax, 
though a great portion of the lungs be deflroye<j. Cafes 
not unfit quently occur, however, which require the opera- 
tion ; and theft may be diflinguifhed by the following fymp- 
toms s The patient at lirtt generally complains of a fixed 
pain in fomc pait of the thorax, attended with heat, quick 
pulfe, and other fymptoms of inflammation ; relpiration be- 
comes opprefied ; he is unable to lie on the found fide ; 
or, if both fides be affedtird, can only lie on his back ; has a 
con ft ant tickling cough, clammy fweats, frequent rigors 
or fhiverings. If thclc fymptoms be attended with an cn- 
lar je ment of the affc<*ed fide, or with a foft cedcmatouB 
fulrcfs there, and, along with thefe, if there be a fenlible 
undulation of a fluid, it may be concluded that a collision 
of matter is formed. The matter is commonly firft formed 
in the fubllance of ;h$ lungs and is afterwards difcharged 
into the cavity of the pleura, though in many instances 
larre quantities of purulent matter have been found to ori- 
ginate from an inflamed date of the pleura. 

The operation ought to be performed as foon as there 
is evidence of the collection being the caufc of the op- 
prefled breathing, and that there arc no fig ns of this be- 
itrg relieved by cxpcdtoraUou. The operation ought to be 
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done upon the part where the collection is fuppofed to be Paxaeen- 
fituated ; and this may be known by the feat of the previ- “ 9 ‘ ti>e 
ous pain, and perhaps by the matter being diftinguifhed f 

between two of the ribs. If no matter flow, it is probably 26 1 

feated in the iubflancc of the lungs ; but even in this cafe, M» fo M r( 
fuch an opening may be ufeiul, by taking off the fupport,** cr *® rB, ' fl f 
and giving the ablccfs an opportunity of burfting. It the*^*^*^ 
undulation or the fluid be general, the operation is to be per chargit.g 
formed in the following manner : The patient is to be laid fluid- from 
in an horizontal pofture, with the aflefted fide inclining a^ d.u#*a. 
little over a table. An incifion is then to be made with a leal- 
pel through the Ikin and cellular fubftancc, between the tixth 
and it vc nth libs, and half way between the (pine and Uer- 
num, from one to two inches in length, and in the direction 
of the ribs. 1 he mufclc* arc then to be cut through, keeping 
as near as poffible to the upper edge of the inferior rib to 
avoid wounding the intcrcottal vcflcls and nerves. As there 
is no occafion for the bottom of the wound being of the fame 
length with the external incifion, it may be gradually con- 
tracted, fo as at laii to be only about the half. The pleura 
being now txpofid, is to be divided by flight (cratches, ta- 
king the afiillanccof a furrowed probe to prevent the lun^a 
from being injured, in cafe they fhall be found adhering to 
the ribs. It the contrary takes place, the fluid wall rulh oul 
immediately upon a fmall opening being made into the cavity 
of the thorax ; but if an adhdion appear, and if it be flight, 
which may be known by the introduction of a blunt probe, aa 
much of it may probably be fepa rated as to allow the fluid to 
efcapc. iu cafe it be confidcrablc, the incifion is either to 
be continued a little nearer to the flcrr.um, or an attempt 
made in fomc other pait. After the fluid is obkrvtd to 
flow, it will be pi oper to introduce a filver canula, fig. 6 «). 
at the opening ; by which means it will run more readily oil*, 
or can be more cafiiy flopped in cafe the patient become 
taint. If the quantity of fluid be not confidcrablc, it may 
generally be drawn off at once; but if it be great, partial 
evacuations ou.fot to be made at different intervals, as cir- 
cum fiances may direct. 

The canula therefore thould be fo formed, that by means 
of a ft rap put round the body ui the patient, it can be 
readily fecurcil It * mouth is to be fhut by means of a 
cork. A pledget of emollient ointment U to be laid over 
the wound ; and the whole being fixed by a napkin and 
fcapiilaty band.ee, the patient fhould be laid to red. Tire 
remainder may be drawn off, probably in a day or two, or 
as foon as it is fuppofed the patient can bear it. After 
the fluid is carried off, the canula is to be withdrawn and 
the wound healed ; or in cate the operator be afraid of 
bad effeds being produced upon the luiwi by irritation 
from the canula, though of this there will be little dauger, 
as the lungs will generally be out of its reach, the fkm uiay 
be lo drawn back before the fir ft incifion is made as after- 
wards to ferve the purpofc of a valve. And for fome days 
alter the operation, the incifion in the inte r :uments may be 
brought oppofite to that in the pleura, lo allow the matter 
to run off, or to produce a tadical cure by exciting a cer- 
tain degree of inflammation over the lungs and mfide of the 
tljorax. 

After the matter is evacuated, the wound ought to be 
kept open a confidcrablc time for the purpofc of dif char- 
ging the matter as faft as it is collected. If the would be 
apt to heal up too foon, which will be known by the fvmp- 
toraa of oppreflion being renewed, it will be proper to keep 
the paflage open by tents, or to introduce a bougie or fil- 
ver canula a lew hours occaitouQy, till the fource of the 
mattcT be dried up ; which, however, ieldom happens for a 
confidcrablc time, and frequently never. By attending to 
this circumftancc, the patient may enjoy good health; where- 
as. 
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’fjcen* bv the neglcft of it, a repetition of the firft operation 

Sm, *™ uU foon ** "'"""T- 


.Chip. XXIf. 


Of Paracentefis of the Abdomen , or Tap- 
ping. 


This operation is an opening made into the abdomen, 
in order to empty any quantity of extra vnfated water col- 
levied in that Ipecic* of dtopfy called the aftitet ♦ 

!vm' tom* A fluid in the cavity of the abdomen is diicovcred by the 
(a fluid in fwelling which it produces; by a fenfc of tiuhtnef* in the 
he »Wo- ptrt affected ; by laborious arid difficult breathing, cfpecially 
ucu. when in the horizontal pollute ; but particularly by a fetiic 
of fluctuation Sting communicated to the fingers placed on 
one fide ot the abdoir.cn, while the (welling is forcibly 
ilruck on the oppofite fide. There is befidcs pinch third, 
a dry fkin, fcantinen ot urine, &c. Whatever may be the in- 
fluence of diuretics and other evacuations in the cure of 
gcneiid dropfic.il affections, they are rarely icrvtceable in 
local dtfeafes of this kind, and even the operation of tap* 
pint? fcldom cures the diilcmper ; blit it commonly gives the 
patient cafe for the prefent time, and is attended with very 
little pain. 

Upon the funpofition that nothing forbids the extraction 
l ^ e water, the manner of operating is this ; Having pla* 
»r ojera-^^d the patient in an horizontal fixation, as belt lulled to 
on c.f pa- prevent fainting, and to allow the water to run freely off, 
iccuteU*. the p*rx to be perforated ou *ht to be marked with ink ; 

and the moft approved pait for the operation feems to be 
at a point lying at nearly an equal diftancc between the um- 
bilicus and the centre ot the fpine of the os ilium, this be- 
ing moft cut of the way ot any of the vifeera, and fufSci- 
ently depending to allow the water to cfcape ; and as the 
fplccn »» lef# frequently enlarged than the liver, the left fide 
is generally preferred. Various means have been ufed for 
applying an equal preflure in this operation. Some apply 
preflu rt by the hands of affiftants : others ufe a bread piece 
of flannel, or other kinds of cloth, flit a certain way from 
each end ; then the ends arc drawn by afliflants till fufiici- 
ent preflure is made. Broad belts are ufed by fome prac- 
titioners ; but one of the beft contrivance s for this purpnfc 
*vcJ?c “ 'k* bandage invented by the late Dr Monro, (fig. 70.) 

Till very' lately, a puncture was firft made wtth a lancet, 
then a trtcar of a round form (fig. 71.), and with a trian- 
gular point, was conftanlly ufed : but the entrance of this 
inflrument bring always attended with difficulty and pain, 
a fiat trocar is now very frequently employed ; and that in- 
vented by Mr Andrec ( fig. 72. ) feems the bell which has vet 
appealed. The bxnda ;c being now applied and drawn a 
little light, the part to be punctured is to project a little 
over the edge of the bed. "i lie operator fixes ,lhe head of 
the trocar in the palm, while the fore finger directs the 
point of the inftrumetit. die is then to pu/h it forwards 
till he is fatisfied, by the want of rcfiltance, that the end 
of the canula has reached the cavity «f the abdomen. The 
perforator is now To be withdrawn, and the water allowed 
to flow as long a» any of it can be taken off, the bandage 
being from time to time pulled to favour the diichxrge. 
But it the patient become faint, a flop for a few minutes 
ihould be put to the difeharge every now and then, by 
placing the point ot the finger upon the mouth of the ca- 
nula. It any of the vifeera happen to flop the flow of 
the water before the (welling is much diminifhed, a hlunt 
probe is to be introduced, but bent at the end, left it flip 
into the cavity of the abdomen. When the ferum is thick 
and gelatinous, it may fometimesbe ncceffary to introduce a 
larger trocarthxu the one firft employe#. When the water docs 
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not flow, becaufc it is collected into cifts, the canula is to Paraccn- 
be withdrawn, and the wound covered with a pledget 
Ample ointment. The operation may then-be renewed im- &c> * 
mediately, or on the following day, upon the oppofite fide y — a 

of the abdomen, or in the moft depending part of the tu- 
mor, iti whatever part of the abdomen it may be placed. 

During the operation it is ncceffary to keep up a pref- 
fiire on the abdomen, otherwife the patient will be apt to 
fall "into fainting* from the weight on the great vefleU of 
the abdomen being taken off, and the finking of the dia- 
phragm lucceedintr, in eonfequeoce of which more blood 
flows into the inferior vcffcls than ufual, the fuperior ones 
are left too empty, and thus the regular prog refs of the 
circulation is interrupted. To obviate this, the preflure 
mull not orly be made during the operation, hut Le after- 
wards continued. As to the drefiing, it has been already 
mentioned, that the wound may be covered with a pledget of 
Ample ointment ; but between the fkin and the roller fome 
recommend a piece of flannel dipped in brandy or fpirit of 
wine ter be applied. The bandaging in this manner may 
even have fome effect in preventing a return of the dif- 
order. When the water again collects, the operation (houKi 
be repeated whenever the l welling has acquired a confidcr- 
ahlc fire: and though this cpeiation docs not always ef- 
fect an abfolute cure, yet it fumetimet preserves life a great 
many years, ami even a comfortable one, cfpecially if the wa- 
ters have been long collected. 

After the operation, practitioners advife the abdomen to 
be frequently rubbed with aftringent fpirituous applica- 
tions This cannot be done tor the firft two days after 
the operation, as it would then he improper to remove the 
bandages ; but i r ter that time, they may be removed daily, 
for about a quarter ot an hour ; and camphorated fpirit of 
wire, or other applications which may have a fimilar cffeCt, 
may be applied with ftron:-' friction ovct the abdomen, the 
body briny. kept, during this period, in the horizontal fix- 
ation, and the bandage applied immediately after the fric- 
tion is finished. 

Sometimes, inftcad of water, we find air contained inofTymot- 
the abdomen; and the inflation is of two kinds : Firft, n.tc*. 
that in which the air is contained in the intrilincs ; in which 
cafe the patient has frequent explofions of wind, with a 
(welling of the belly frequently unequal. Secondly, where the 
air is collected in the cavity of the abdomen ; and here the 
{welling is more equal, without any confidcrablc cmiffion 
of air. In both varieties of the difeafe the (welling is more 
tenfc than where water is contained, and the belly founds 
when ttrnck, and affords to the touch and preflure near- 
ly the fame fenfation as is received from a bladder filled 
with air. O: thcle two di finders the former is by much 
the moft common. Many ex ten five practitioners have never 
met with an inilance of true abdominal tympanites. A few 
well authenticated calcs, however, ha*c occurred, where the 
air was collected between the containing and contained parts 
of the abdomen. In tome of them the air was found to 
have efcapcd by a fmall hole tn the intcftincs, from which 
it has been luppofed that the other cafes were of the fame 
nature. When the fymptoms become urgent, there is as 
much necefftty for difchargtng the air as for drawin * oft' 
the water in cafe# of dropfy. The preffure and perforation 
are to be made in the fame manner as direded for afeitev 
with this difference only, that a trocar of the very fmalkft 
fize ought to be ufed ; for by it the air can be es cafilf 
di (charged, and the wound will heal more readily than whet 
a large opening is made. After the air has been extracted,, 
the treatment ought to be nearly the lame as that rccoa» 
mended in cafes of afeites- 
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Cm r. XXIII. Of HirnU. 

St CT. I. Of Hernia tn genera!. 

***** rame of hernia might with propriety be applied to 
ti'-i hernia. « v cry f welling occasioned by the diflodgment of parts from 
thole boundaries within which, in a Slate of health, they 
are contained ; hut the general acceptation of the term im- 
plies a tumor produced by the protruiion of feme part or 
parts from the cavity of the abdomen. 

Tlie parts in which Iktiv* ufually appear are the groin, 
ferotum, hbia pudendi, the upper and fore part of the 
semtUhu- thigh, the umbilicus, and different points between the imer- 
fi ice* of the abdomioal mufclts. If the Ctuation ofiuch tu- 
mors be various, the vifecra which produce them a-c ftill 
more fo ; mltances having occurred of the flomacli, uterus, 
fiver, fplccn, and bladder, being found to funn their con- 
tents. But a part of the intetiinal canal, or a portion of 
the omenturr, aie from experience known to be the moil fre- 
quent caufe of their formation. 

From thefe circum fiances of fituation and contents, all 
the different appellations are derived by which hernia: ate 
d iti in /u itlied. Thus they are termed mgu 'maf, fcreijl, femo- 
ral, umbilical, and ventral ; ftom their appearing in the 
groin, ferotum, thigh, navel, or belly. When the tumor b 
confnud to the groin, the hernia is faid to be incomplete, 
and is termed bubonocele ; but when the fvrelling reaches 
down to the bottom of tlie ferotum, the ruptuie is then fup- 
pofed to be complete, and the difeafe obtains the name of 
jcntal rufture , or 'Jchuxelr. 

Of thefe disorders the inguinal hernia is by much the mnfl 
frequent ; neat to that is the femoral. The umbilical is fd- 
dom obferved in men, or even in women who have not born 
children. 

Tbc cauftE which tend to the production of hernia in its 
more ufual form arc thefe : 

1 . The containing parts of the abdomen we know to be 

which pro. daftic and comprefiiblc ; whatrver, therefore, tends to pro- 
them. <J UCC * diminution of capacity in the cavity of the abdomen, 
muft occafion a proportional dcgTee of rilk of fomc of the 
contained parts being pufhed from their natutal fit nations. 
Violent coughing, crying, laughter, or great bodily exer- 
tion, are attended with more or lefs contraction of the ab- 
dominal mu kies, and particularly of the diaphragm ; and as 
the contradioa of thefe mufcles mult always diminifh the ab- 
dominal cavity,* thefe caufes therefore are frequently found 
to be productive of hernia. 

II. Falls, in confequence of the derangement they pro- 
duce in the abdominal vifeera, from the fndden and violrut 
fhock with which they are often attended, are not unfre- 
quently tlie immediate caufes of hernia. 

III. Perfbtis of a preternatural laxity of frame are very 
liable to herniae. The containing parts of the abdomen, 
from the want of a fufficient tone and firmrtefs, arc unable in 
inch people to refill on all occslions the weight of the diffe- 
rent vifeera ; and they are therefore more particularly expo- 
fed to diforders of this kind on the flighted application of 
any of the caufes already mentioned. 

IV. Sprains are apt to induce a laxity of the part injured; 
and have therefore a fimilar influence in inducing hern he with 
general laxity. 

V. It has been obferved that the people of thofe countries 
where oil is much ufed as an article of diet, are particularly 
liable to hem he. 

In whatever parts the parietes of the abdomen happen to 
be weakeft, thete various caufes will moil readily operate 
in producing heroic ; and accordingly we find, that deft cut* 
of the bowels uloalJy occur only in fuch parts. 
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In whatever fituation a protr.tfion of any portion of the Kohm 
intefiines occurs, except in the cafe of the hernia congenita, §*•»*- 
as ail the vifeera are contained within the peritoneum, a ~’ 1LJ 
portion of that membrane, it is evident, mull be carried tM 
down together with the parts protruded ; and in cve-of-hebr. 
ry fuch inltance, it is this portion of the peritoneum which nu. i* 
goes down along with the gut. that i* termed the hernial 
foe. The fixe of this fnc if various in different fubjedts, and 
in different ftages of the fan e diforder. On the firtl appear* 
ance of the difeate, it is commonly of no very conflderable 
lize, as fuch f welling* lcldom acquire any great bulk at 
once: but by repeated difcents of the bowels, it comet 
to be puthed lower and lower, till in fomc infiaucci its 
bulk becomes very conflderable indeed ; and when iu this 
advanced period of the dilorder the lac happens to be 
laid open, it is found to contain either large quant ties of 
omentum or inteftine, and frequently large portions of each. 

As tlie peritoneum has this property in common with 
many other parts of the body, of thickening according to 
the degree of any gradual cxtcnlion applied to it, fo in ma- 
ny inllanccs the thicknefis and firmnefs ot the hernial fac arc 
often ically alien! filing. 

All the bad fymptbms which aie found to occur in her-Gvictf 
ni*, proceed, as may be read,!) fuppofcd, either from ob-'hekw 
Krudion to the paffage of tlie farces when the intcflinal 
nal forms the tumor, or from a Hoppagc of circulation 
cafioned by ftriflure on the prolapfol parts : fo that the at- aw. 
tendin'* fymptoms, it is evident, will be always more or lefs 
hazardous according to the nature of the parts fo protiu- 
drd. 

I'hus, when omentnm alone forms the fubftariee of her- 
nial (welling*, as that organ docs not appear to be fo imme- 
diately neccff.it y for life ss many of the other vifeera, fuch 
tumors accordingly are not fo frequently produdhs of bad 
confequcr.ccs, at lcalt they arc feldom in any degree fo ha- 
zardous as when a pait of the alinuntaty canal is either pro- 
truded by itfelf or along with omentum. 

Although this, however, is in general the cafe, yet it 
does lomctimrs happen, that even an omental rupture is pro- 
ductive of no final! degree of danger. When a ftri&urc fo 
complete upon it occurs as to occafion a lluppage of circu- 
lation in the protruded part, mortification with all its bad 
confluences muft be the certain event : And befidcs, the 
connection between the omentum, ftomich, and other vifee- 
ra, is fuch, that a bidden defeert of any coulidcrablc portion 
of the former fometimes brings on vomiting, hickup, and 
other troublcfumc fymptoms : And lalUy, although a rup- 
ture containing omentum only might not of itfelf produce 
any thing bad ; yet as the paffage through which the omen- 
tum has flipped muft of ncceffity continue open fo long ss 
that vifeut remains protruded, and as that circumftanoe alow: 
muft, fo long as it continues, render it more cafy for a por- 
tion of gut tikewife to get down, this of itfelf is s fufficient 
reason for intitling even this fpccic* of hernia to the ferious 
attention of practitioners. 

But whatever tlie contents of fuch fwellings may be, as 
their remaining in fomc inllanccs for a conflderable length 
of time without being produ&ivc of any bad fymptoms, 
mull proceed entirely from the circulation continuing to go 
freely on, notwithstanding the derangement of parts ; to, 
whenever a ilri&ure occurs up the protruded vifeera, fuf- 
ficient to produce either a ftoppage of the circulation, or 
ot the faecal contents of the alimentary caual, when a por- 
tion of gut forms tbc difeafe, tlie following in general are 
the fymptoms which accrue. f . # 

An elallic colourlefs i welling is obferved at the part aflec-Enmrr* 
ted; a flight pain is felt not only in the f welling it lell, rain* i*i 
but, if part of the alimentary canal ib down, an universal un-f ^ 
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Irmix la eftfmeft is perceived over the whole abdomen ; and this pain 
* rnrral it always rendered work by coughing, fnccainj, or any vio- 
' ' lent exertion. The patient complain* of naufea ; frequent 

retching t can net no difeharge by ftool j becomes hot and 
re file is ; and the pulfe is commonly found quick and hard. 
When the f welling is formed entirely by a portion of gut, 
if no fsces be contained in it, it ha* a fmooth, equal {Hr- 
face ; and it ctfily compreflible, but inflatitly ictamt to its 
funner file on the preffurc bein' removed : but, in gut-rup- 
tures of long Handing, where hard fasces have coll* ttrd in 
the protruded bowels, confidciable inequalities ate detected. 
When again the tumor is compofed both of gut and omen- 
tum, its appearance is always unequal, it feels foft and fome- 
what like dough, and of coui fc is not fo claftic as when 
psit of the intertinal tube only is down ; for although, like 
the other, it is compreflible, it docs not fo readily re rain its 
^ former dimenfionson the preflure being taken off. 
lever hap- It will be readily fuppofed, that the fymptoms we have 
«n in o- deferibrd never can hanpen from the prvfcncc of onu-n- 
•rnulber turn ^/y : For although ftri&ure produced on a portion 
**' of omentum, even when no part of the inteftU. .! tube is 

down, docs now and then nccafion a good deal ot ditirefa, 
fuch as pain in the part, fickncfe, vomiting, and twitching 
paint, through the whole belly ; yet no obll ruction of the 
gut ever occurs from this, and of courfe none of the fvrr.p- 
toms ever prove fo alarming as when any part of gut is af- 
fected. If thefc fymptoms we have defen bed as taping P 70 
duced by a ft ram? ulated put, are not now obviated by a re- 
moval of thf ftridure which produced them, the naufea and 
^7* retching terminate in frequent vomiting*, tirft «»f a bilious, 
#m * •ftwwiidi of a more fetid matter ; the belly becomes 
anon of tenfe ; the pain turn* more violent ; a diftreffiug con- 
vulftve hickup comes on t the lever; which before was 
rot apparently of moth confequence, now becomes very for- 
midable ; and a total want of reft, with n very diflipwtbk 
ftate of anxiety, continue* through the whole courfe of the 
CompUwit. - Thefe fymptoms having gone on with violence 
for fome time, the patient is at laft commonly relieved in a 
hidden from all manner of pain ; a’td then he flatters him- 
relf that all danger is over. But inflead of that, the pulfe, 
from having been hard and frequent, becomes languid a d 
interrupted ; cold fwrat breaks out over the whole body, but 
cipechkliy on the eat remit ies ; the eyes acquire a kind ot 
languor ; the tenfenefa of the abdomen iubtrdes, and the 
I welling of the part affefled difappears ; the teguments co- 
vering the parts, which bc'ore were either of a natural ap- 
pearance, or had fomewhat of a reddiih inflamed calt, now 
acquires livid hue, and a windy crepitous feel is diftinguifh- 
able all over the courfe of the fwelling. If the protruded 
parti have not of themfclves gone entirely up, their return 
is now in oeneral eaf:ly efftded by a fmall degree of pref- 
fore, and the patient then difeharges freely by ftool ; but 
the cold fweats increaling, the hickup turns more vio- 
lent, and death itfelf is at laft ulhertd in by its ufual fore- 
runners, fubultus tendinum, and other convultivc twitch- 
ing*. 

Thefe are the ordinary fymptem# of what is termed a 
JtranguJmttJ 1 or me arte ratal pit-hfntia i that is, when the 
parts protruded become fo affected by ftriilure as to pro- 
duce pain ; and do not either return to their natural fitua- 
tions on the patient's getting into a horizontal pofture, or 
cannot even be immediately replaced by the hands of a prac- 
titioner. 

In whatever fituation a ftrangulated hernia occurs, the 
only rational method of cure, it is evident, mull conlift in 
the removal of that ftri&ure which prevent* the return of 
the protruded pirts. It is that ftrifture which ousrht to 
fee conJidcrcd as the caufe of all the mifehief ; and uafcfs it 
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be removed, nothing effitfual can be done for the relief of H«nv* in 
the patient. *«»* « l - a 

Various methods hive been attempted by pra&itionm* w "”"* 
for the removal of llrid urc in thefe diforders ; all of which 
may be comprehended under two general beads. 

I. Such as efiett a red ud ion of the protruded parts, with- 
out the inter petition of median or any chirurgical operation 
properly fo railed ; and, 

If. A divilion of the parts producing the ftrlfture, fo as tt» 
adroit of a replacement of the deranged vilecra, cmiftiiuiiug 
what i* termed the 9W*t‘oti Jur the btrn'uu 

The remedies to be employed for accomplishing the firft 
of tbcfe arc, a proper pollute of the patient, with the ina- 
nutl affiftance of a practitioner ; blood-letting, ftimulating 
cl y ft era, opiates, tlic warm bath, and proper applications 
to tlie tumor ttfel r . — If thefe fail, there is then no other 
means of cure left but the operation of dividing the integu- 
ments, and replacing the vifceia. 

As loon as the a&ftance of a praditioner i* dtfired for Mali *,! of 
the removal of Ivmptomsin cafes of hernia, the firll circura- re d u . c,,, I 
flat>ce requiring his attention is the placing of his patient 
in fuch a poiture as will moll probably favour the return of 
the protruded parts. Placing the patient’s feet over the 
ftsouldcr* of another perfon, while his body is allowed to 
hang downwards, and cauling him to be a good deal jolted 
about, has on lome occaiions aofwcrcd when other mean* 
have faded. 

7 he furgeon fhould at the fame time endeavour to aflifl 
the return e*f the bowels, by means of gentle preffrre with 
hi* hand# and finqcia. In the inguinal or fcrotal hernia, this 
prefTure Ihould be made obliquely upwards and outward* to 
com- 1 pond with the openin' in the external oblique mttfclc; 
in the femoral hernia it ought to be made directly upwards} 
in the umbilical and ventral hernia directly backwards. — > 

The fwelling Ihould be grafped with one hand at the bot- 
tom, while with the fingers of the other hand an attempt ia- 
madc to pufh gently the contents of th« tumor into therr 
place, always obfetving that the parts latt protruded be firft 
reduced. fhis operation is by autlsurs termed the taxii. 

When the means now mentioned have failed, no remedy 
affords more relief than blood-lettin r. The quantity to be 
drawn ought chiefly to be determined by the ftrmgth of 
the patient. These is fcarcely any difeafe, however, where 
fuch large quantities of blood can with propriety be taken 
from weak people. Blooding till the patient is in a ftate 
of deliquinm animi, is frequently known to produce a more 
e Seel u al relaxation ot the mufrdes than can be done by any 
other means. On that account it is fometrmts advifed in 
cafes of hernia, and the practice is now and then attended' 
with advantage. 

As an obftinste coftiveuefs is commonly one of the raoflr 
alarming fymptoms of hernia, it has been a common prac- 
tice to exhibit a variety of ftimulating purgatives both by 
the mouth and anus ; but they are very feldorn of much fer- 
vicc, and in that cafe almoft universally do injury, by incrca- 
fing not only the ficknefs at ftomach, but the tenfion and 
pain of the tumor. When they are to be employed, they 
ought to be thrown up by the anus. For this purpofe aloes 
and other ftimulating fnhftance*, but particularly tobacco- 
fmokc, are employed ; an 4 , although this laft remedy, which 
is to be thrown in by double bellows, fee. docs not always 
ad as a purgative, it may be ufefully employed as an ano- 
dyne. Where an evacuation by ftool is wanted, it may in 
general be readily procured by the injedion of warm water,, 
in which a little Caftile foap is diffolred, in the proportion 
of a drachm or a drachm and a half of the latter to a pound 
of the former. Warm bathing is another remedy greatly 
dialled, either by general immerfioa or local application. 
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Wernke in by means of warm water put into ox-bladders covered with 
t K encr *( flannel, and laid acrofa the abdomen. 

*j» 0 the fize of the tumor, remedies of an oppo- 

fite quality from tbefc have been ufed ; and though by fome 
this pra&icc has been confidered as hazardous, yet by 
others, particularly by the late Ur Monro and Mr benja- 
min Bell, more advantage has been found from cooling ap- 
plications than from thofc of a different nature. Snow, ice, 
or cloths dipped in a recent folution of fal ammoniac in 
water and vinegar, or cold faturninc applications, or cold 
water and vinegar, have been employed with advan- 
tage. I f » not with (landing thefc remedies, the difeafe be- 
comes worfe, at.d no probability remains of fuccclis, the di- 
vifien oi the parts producing the flriclurc can alone fave the 
life of the patient. 

To determine the exa& time at which to proceed to an 
operation, lias been confidcrcd as one of the merit points in 
furgeiy. In general, when every attempt has failed, and 
no repetition of the former remedies is likely to fucceed, 

the furgcoo ought certainly to piocced to the operation. 

fcrfinir.ct A few hours, even when afiiftance has been early applied, is 
perhaps all the time which ought ever to be confirmed in 
trials of this nature. But however neceflary this operation 
may be when a patient’s life is in danger, as it is always at- 
tended with fome degree of hazard, it ought never to be 
ptactiled where fymptoma of ll regulation do not cxitl. 

In that kind of hernia called ihronle , the circulation of 
the part forming the hernia, as well as the pcrirtaltic mo- 
tion of fuch parts of the alimentary canal as have been pro- 
truded, go freely and regularly on. There arc many in- 
ilancet of large hernia; falling down even to the bottom of 
the ferotum, and continuing there for many years, without 
producing any interruption to the ufual d> (charge by (fool. 
All that can be done here is, to prevent any accumulation 
of fseceB in the inteflinc, by preferring a proper diet, and 
the occafional ufe of gentle laxatives ,• and obviating any in- 
convenience which might arife from the wci.'ht of the tu- 
mor, by the application of a proper trufs or fufpcnfaiy ban- 
dage ; to warn them of the nJk to which they arc conftant- 
ly liable, and to caution them a.aiufl violent cxcrcifc, parti- 
cularly leaping, and every fudden exertion. The trufs 
ought to be fitted exa&ly to the part for which it is in- 
tended, for without the ttftmoA nicety in this refpcdk, it mud 
always do more harm than good : for the foie purpofe of a 
bandage, in caft^vf hernia, is to prevent effectually the fall- 
ing down of fuch parts as have been newly replaced. If 
therefore the pad or bolder of the bandage docs not bear 
properly again It the opening upon which it is placed, a por- 
tion of gut may flip out, and be materially injured by the 
prefiure of the pad. Fig. 74. represents a truia for an in- 
guinal or femoral hernia of one fide, tig. 75. a trufs for the 
fame difeafe in both (ides, and fig. 76.8 trufs for an umbilical 
hernia. 

*,5 We (hall now proceed to defetibe the circomflanco to 
Method of be attended to in performing the operation for hernia 111 gc- 
perfo m. f kCr al. A table of convenient fize and height being placed 
in a proper li »ht, the patient mutt be fo laid on it as to ie- 
lax the diicafcd parts as much as pofliblc, and then fccurej 
by proper aiTillance. To leflisti the contents of the abdo- 
men as much as poflibie, the’bladder ought to be emptied 
previous to the operation. /\n incifion is to be made with 
a common round edged fcalpel through the (kin and part 
of the cellular fubfllnce, long enou.'b to allow the Hri&lirc 
to be fully expofed. The reft of the cellular f ul flar.ee is 
then to be divided with the greateft attention. That part 
of the mufclc funning the ftii&ure or ring mull next belaid 
diltin&ly in view. A final! portion of the protruding fac 
«null alio be expofed j after which the diiy&ory (fig. 73.) 
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is to be pa fled between the ring and the fac. A ftralght Hen-** a 
probe-pointed fcalpcl is now to be introduced into the groove * g ’ v ' rt ~ 
of the directory, and by it the ring is to be dilated till the , 
point of the finger can be introduced. The finder is here 
considered as the fafeil director ; for it being infinuated 
into the aperture in the tendon immediately above the pro- 
truded parts, the point of the knife is ealily introduced upon 
it ; and by keeping the end of the finger always a little be- 
fore the knife, the opening may be enlarged to any uecef- 
faiy extent without riik of wounding any of the contiguous 
parts. 

By the cafe with which tlfll finger is introduced, the ope- 
rator will be enabled to judge when the ring is lufficicntly 
dilated ; and if the ftrangulation was entirely in the ring, it 
will now be evident that every obilaclc to the reduction 
mu!l be removed, and of coufequence that the piolspfed 
part9 may be returned with little difficulty. Jf the patient 
be young, or it the difeafe has continued a conlidcrablc 
time, fuch a degree ofiu flam mat too frequently entiles in the 
neck of the fac as to produce thickening and ilraititcf* j fo 
that, after the fac and its contents have been entirely freed 
from the ftridutt of the ring, the intellines cannot he redu- 
ced. We judge this to be the cale when, after the Itriilure 
of the ring has been removed, the parts prolapfed do not ex- 
pand into their natural fize, and farther, when they make rc- 
I) fiance when we attempt to return them. In thin cafe, the 
neck, of t^p fac mull he opened with the utmolt caution, to 
avoid wounding the parts within it. 

If the herniary fac, under the ftraitened place of its neck, 
be thin and tranfparcnt, and there is little or no rcafoti tu 
lufpett an adhtfion of the bowels to the fac, the bell me- 
thod, as Dr Monro, in his publication on the Buriat Mt»c«s- 
fsc, obfenres, will be to make a fmalt hole in the fac Ik.)ow 
the tiricturc, and then to introduce a. (mail furrowed probe, 
and to cut cautioufly upon it. But if the fac he thick and 
dark coloured, and there is bkewfife a fofpicion that the 
bowels may adhere to it, the eafieil and fatett manner will 
be to make the hole in the peritoneum fbove the Uri&urc j 
then to introduce a common probe, bent near its point into 
a femicircfe, with its point directed downwards through the 
Ariclure into the fac ; and upon the point of it to make, 
with great caution, another tinaii hole ; alter vhich we may 
cither cut upon the probe, or introduce a furrowed probe, 
and divide the neck of the fac. 

Alter this, the bowels arc to be returned by prvffilK up- 
on the fac, without opening it tan her ; and the fide* of the 
wound in the flein are to be brought together, and kept fo 
by means of (lips of adhelive philter, though flitches made 
at the did mice of a finger- breadth from each other will ex- * 
dude the air, and prevent the return of the bowels more ef- 
fectually. Over thelc are to be laid feveral folds of char- 
pce, and the whole is to be fccurcd by a bandage adapted to 
the nature of the part. a 

The patient, upon being carried to bed, fhoul J be fo pU-Trearmr* 
ced a* to have the part upon which the operation was pcr-aficrwar- 
formed higher than the rdk of his body, or at lead as high 
as the fitiuition of the part operated upon will allow, in or- 
der to prevent a return of the difeafe. Alter the opera- 
tion, opiates are particularly ufcful, and ought to be ic- 
pcated as circumflances may require. It is likewife ne- 
ccflary that the patient be kept cool I11 plethoric habits, 
blood letting is proper, together with a rigid attention to love 
diet. A frequent ufe or cl y ft era and gentle laxative#, to 
keep the belly modciately open, ought not to be neglected. 

When the contl ituiion has been previoufly much reduced, 
inftcad of blood-letting and a low diet, a nouii filing regi- 
men is neceflary. The dttflings ought not to be removed 
liU the third or fourth day alter the operation, when the 
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iicni'* In f„| ct of the wound will he found almoft adhering together j 
, E 11 ”**'* and if attention be paid to the fubfequeut treatment, the 
foie will be generally healed in two or three weeks. A# 
{boo as the wound is firmly cicatrized, a trufs ought to be 
properly fitted to the part, and Ihould never, on any future 
period of life, be laid afide. 

Method of When the hernia ia of long Handing, and when there is 
perfuming reafon to think adhefion* hare taken place between the fac 
the opera- ant | bowels, or that mortification ha* already begun, or that 
adSefion* ^° mc run acrofi the fac and prevent the reduction, 

or or that there ia water in the fac, or that the gut is in dan- 

canons gcr of being entangled from a part of the omentum being 
have taken down, a different method of operating becomes ncceflary. 

| ace. The patient it to be placed as already dirc&ed. The 

operator it to grafp the tumor with the one hand, fo at to 
make the fkin tenfe on the fore part of it, while with the 
fcalpcl in the other he divides the (kin from one end of the 
tumor to the other. The cellular fubllance it by gentle 
Arokes to be divided, till not only the ring, but the whole 
length of the fac, it laid bare. An openiug it now, in the 
mod cautious maimer, to be made into the fac by flight 
{cratches, to avoid hurting any of its contents. 

In making this perforation, which is conftdered as the 
aieeft part of the operation, copfiderable afliftancc is obtain, 
cd from the ufe of the fmall directory, upoo the point of 
which the fibres of the fac are to be fucceflivcly raifed and 
divided till an opening it made. The opening is to be en- 
larged till it admit the fore.fingcr of the left hand, which 
fcrves at a directory for conducting the flraight probc- 
pointrd foal pel with which the fac is to be divided through 
its whole length. 

The fac being laid fully open, the parts contained in it 
ought to be examined with the niccjl attention, to difcover 
whether they are ad found or not } and if, upon an altcn- 
live infpc&ion, it is found that they are not evidently in a 
gangrenous ftatc, even although they feem confiderably in- 
flamed, they fhoukl be immediately returned into the abdo> 
men. When adhefion* take place between different parts 
of the protruded gut, the greateft caution is ncceffary in fe- 
Y parating them. When one part of a gut adheres fo firmly 
to another as not to be feparated but with difficulty, it is 
much better to return the whole, even in that (late, into the 
abdomen, than to run the rifle of hurting the iotefttne mate* 
rially by ufing much force. When adhefions occur between 
the hernia] fac and the gut, or between the gut and omen- 
tum, if the filaments pioducing the connexion cannot be 
otherwife removed, as there is no great hazard in wounding 
the omentum, and Hill left in hurting the fac, a very fmall 
portion of thefc may be differed, and returned with the gut 
into the abdomen. When the bowels cannot be reduced 
with cafe, the ring is to be dilated by the blunt- pointed 
(calpcl in the manner already dire&cd. After returning the 
contents of the fac into the cavity of the abdomen, it has 
been propofed by fomc authors to pafs a ligature round the 
neck of the fac, with a view of procuring a reunion of its 
fidts, fo as to prevent a future defeent of the bowels ; and 
various other methods, even a&ual and potential cauteries, 
have been prop a fed : but as none of them yet attempted 
have been found fufficiently to anfwer the purpofe, the only 
thing that can be recommended is a well made truft. 

Trr» ment When the bowels are actually in a Rate of gangrene, as 
» i.m the the returning of fuch mortified parts might be attended with 
I-- wet* we the very word confequenccs, a great degree of caution is 
it x ;tate WtHseeflary. When the omentum is found ia a mortified (late, 
g.'Cgrtnc. as t j ie vxc j|i on 0 f a portion of thisfubRance is not attended 
with much rifle, it is the common practice to cut away the 
di leafed parts, and to obviate any inconvenience which 
Blight enlue from the hemorrhagy. Wc are advifed to make 
Vo*. XVIII. Pan I. 
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a ligature on the found parts previous to the removal of Heroiw io 
thofc which are rribrtified ; whiltk the ends of the ligature . gsner* 1 . ^ 
being left hanging out of the wound, the furgeou has it in ’ 
his power to remove them when circtimilartces appear to 
render it proper. Thefc ligatures on the omentum, how- 
ever, arc frequently productive of bad confcq lienees. No 
hemorrhagy of any importance ever occurs from a divitien 
of this membrane, even in a found unmoititicd Hate ; fuch 
parts as have become gangrenous may therefore be freely 
cut off, and the remaining found parts be afterwards, with, 
out the intervention ot ligatures, iafely introduced into the 
abdomen. If a veflcl ot any ftze in the omentum has been 
divided, a ligature may be parted above the veflcl rtfelf, and 
the ends left hanging out of the wound ; the threads may be 
afterwards pulled away at plcafutc. When a rupture has 
been of long duration, it fometimes happens, that from the 
preffure made by the trufs, and other circumflancrs, portion 
of the omentum are collcAed together into hard lumps. If 
thefe be fmall, they may be returned into the abdomen with, 
out producing any inconvenience ; but if from their bulk 
ar.d hardnefs they arc likely to do roifehief, they ought to 
be cut off. When part of the omentum ia to be removed, 
it ought to be previoufly expanded and divided with fcilTars, 
which will be more convenient than any other inrtrument. 

When again a fmall portion of gut is found mortified, we 
arc to endeavour, by means of a needle-ligature, to conned, 
the found part of the gut immediately above the mortified 
fpot to the wound in the abdomen already made. By this 
means, when the mortified part feparates, or peihaps what is 
better, when it has been immediately cut out, the farces are 
difeharged by the wound ; and there arc different balances 
where, after fuch a difeharge has continued for fome time, 
the wound has entirely healed. 

But when the mortified portion of gut is of confidcrable 
extent, and includes the whole circumference of the intef- 
tine, all that can be done is to remove it, aud to draw, by 
means of a ligature, the upper end of the gut towards the 
under, and afteiwatds conneft them to the inner edges of 
the wound. This at lcafl affords a chance of the ends of 
the gut being brought to icunite ; and if unfortunately that 
event fhould not take place, a paffage of the farce* will fiiTl 
be fecured. All fuch mortified parts as are to be removed 
ought to be cut off, and the remaining found intcffinc re- 
tained, before the opening iu the ring can be dilated with 
fafety, left the gangrenous portion flip in together with the 
found. The parts forming a hernia being all completely 
replaced, w hen the fac m which they were contained 19 found 
thick, hard, and much enlarged, as in fuch a Hate no good 
fuppuration can take place, and as its prefervation cannot 
be m any degree ufrfpl, fuch parts of it as can be cut aw-ay 
with propriety ought to hr .removed. AU the lateral and 
fore parts of the fac may be cut off with fafety ; but aB it 
is commonly firmly conncdcd with the fpcnr.atic velfcls 
behind, this part of it ought not to be touched. 

Sect. II. Of Rubonotflfi or Inguinal and Scrotal Hernia. 

* # t # 

THtsfpecies of hernia is formed by a protrufion of fornegymp^ms 
of the abdominal bowels through the rings of the external ot bubuuo- 
oblique mufdes. It is known by the general fymptoms of c:le - 
hernia aheady enumerated, and by a ioft and fomewbat 
el at He fwelliug, beginning iu thf groin, and defending by 
degrees into the fcrolum in men, and into the labia pudendi 
in women. When the hernia contain* omentum only, the 
fwelling is both more foft, comprcflible, and more unequal 
than when the gut alone is down ; the ferotnm becomes 
more oblong than in the inttflinal hernia ; and when the 
quantity of omentum ii large, it is alio much more weighty 
than a gut rupture of the fame fize ; but frequently the ta- 
il mor 
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Bubonocele fsdr is compofed of both put artd omentum, and then the 
?^! n £i min *'* (bi riZ fymptams of each can never be fo clearly 
HcrrUu° ®* r be<i. 

* - t — ' Bubonocele may be confounded with certain other dlf- 
a*i cafes ; but may be diftinguifhed by the follotritig marks 
ftln W *fced w ^ ,c ^‘ arc P 1 ^ 0 * * n thefe diforders, while the fymptomt of 
bom*othu hernia are abfent : From venereal bubo, by the prefence of 
tilaSta. that incompreffible hardneft with which all fuch fwclltn?s 
are at firft attended, and by the fluidity of matter which in 
the fupptiralive flate is always obfervablc : From hernia 
humeralis, or (welling of the teftes, by the ablence o> the 
hardened and enlarged ftate of the teftis and epidydimus, 
and likewife of the pain, the tumor of the tefticle being re- 
markably heavy in proportion to the bulk, the fpermatic 
procefa being commonly free from the (welling. In the her- 
nia humeralis alfo the inteflines are unobftru&ed, and tlx 
general fymptoms of hernia are wanting. From the hydro- 
cele of the tunica vaginalis teftis, by the tumor generally feel- 
ing more (month to the touch than in hernia, by the fwelling 
here beginning in the under part of the ferotum and afceodinpr, 
by the fpermaticcord being always free and diftin£t,and by a 
fluctuation being evident. From hydrocele of the fpermatic 
cord, fometimes with much difficulty, and therefore it re- 
quires here particular attention. In every cafe of tumor in 
the teftes, where the moll perfect certainty is not obtained, 
and when it is neccffary to have recourfe to an operation, 
984 the furgeon ought to proceed as in a cafe of real hernia. 
Treatment. The treatment of bubonocele is the fame with that already 
advifed in the treatment of hernia in general, only making 
allowance for the (ituation of the difeafe. In attempting 
the reduCfion by means of the hand, the preffure lhould be 
obliqnely upwards and outwards, corTefponding with the 
ring of the abdominal mufclc. In performing the operation, 
the patient ihould be laid on a table, with his head and body 
almoft horizontal, whilft at the fame time his buttocks are 
fomewhat elevated by pillows placed beneath them. The 
legs hanging over the edge of the table ought to be fepara- 
ted, fo as to admit the operator between them ; and fhould 
in that fitualiun be firmly fecured by an affiftant on each 
fide, who fhoold take care to keep the thighs fo far railed 
as to relax all the abdominal mnfcles. The parts being pre- 
vioufly fhaved, an incifion muff he made with a common 
round-edged fcaipci through the fkiu and part of the cellular 
Jubilance, beginning at leaf! an inch above the fu peri or end 
of the tumor, and continuing it down to between two and 
three inches below the ring. 

Although in by much the greateft proportion of hernial 
fwelliiieM the fpermatic veflcls lie behind the protruded parts, 
yet on fume occafions they have been found on the anterior 
part of the tumor ; fo that in order to avoid the rifle of 
* wounding them, an foon as the ikin is divided, the remain- 
der of the operation ought to he done in the moll cautious 
manner, care being taken to avoid every large blood- veffcl 
which makes its appearance. The ring mud now be laid 
diftin£tly in view ; a fmall portion of the protruding fac 
mud dlo be expofed; after which the diredory is to be in- 
troduced between the ring and the fac, placing the point of 
the inftrumeut obliquely upwards and outwards. A blunt 
pointed biiloury is now to he introduced into the rroove of 
the directory, and by it the ring is to he dilated till the 
point of the finger can be introduced. The direftory is now 
to be laid afidc, and the finger ufed in place of it through 
the reft of the operation. After the operation is finished, 
the dreffin.gt are to be applied, and the whole lecured by 
a T bandage, or fufpenlory bag, properly Huffed with foft 
lint. 

The patient, on being carried to bed, fhould have a pillow 
under the buttocks, to derate them a little above the reft 
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of the body, and lhould be treated In the manner which Hwnia 
has been already directed. As foon as the wound is firm- P 00 **” 1 ^ 
ly cicatrized, a trnfn ought to be properly fitted and 
ukd through the reft of the performs life. Females arc 
liahle to this fpeciei of rupture as well as men ; and »• the 
opening in the external oblique auricles is exceedingly limn 
lar in both fexes, the treatment of this fpecics of hernia ia 
females is very ftmilar to what is found to anfwer in men. 

When clyfters, blood-letting, and the other remedies for- 
merly enumerated, fail, the iame operation of enlarging the 
opening in the tendon of the oblique mulclc is here equally 
proper as in the other fex. 

As modell women are apt to conceal diforders of this kind, 
they may frequently happen when the furgeon receives no in- 
foimat ion about them. Whenever, therefore, fuch fymptomt 
of colic occur as give reafon to fnfpedt the exillcnce of her- 
nia, a particular examination ought always to be made, in 
order, if poffible, to detect the caufe of.thc mifehief, from the 
removal of which alone a cure can be expected. 

Sect. III. Of Hernia Congenita. 

T hf teftes in the foetus are, till near the time of delivery, 
lodged in the cavity of the abdomen. When they defeend 
into the ferotum. they pufh before them a portion of the 
peritonseum, which afterwards forms the vaginal coat. The 
paffages by which they defeend are foon fhut up t but fome- 
tfmes the contrary happens, and then a portion of fome of the 
abdominal vifeeta palling down, forms that fpecies of hernia 
to which new-born infants are liable, termed by Heller the 
hernia congenita. The tefticle and protruded inteftine being 
here in contact with one another, the tunica vaginalis teftia 
forms the hernial fac. 

It has been affirmed by fome of the lateft writers, that^^ 
hernia congenita cannot be diftinguifhed from that contain. n j # con “ 
cd in the common herniary fac ; and that though there wtsnira t» d»- 
a diftinCUbn, it could be of no material ufc in praCtfce. Bntftnffuifhed 
Dr Monro obferves, that a hernia congenita may be dtftin- 
guifhed in an adult by an evident external mark t which is, 
that the bowels puflt down between the fac and the fore- 
part and frdcs of the tefticle, fo as often in a great meafure 
to conceal it ; whereas, in the common hernia, every part of 
the tefticle can be frit dtfthkfUy : And that it is of material 
ufe to make the diftindion; becanfe in whatever manner we 
operate in hernia congenita, nnlcf* we take the tit mod care 
to exclude the air, there will be a more violent inflammation 
and greater diftrefs than in common cafes, becaufe the let 
tide will partake of the inflammation. 

In the treatment of ruptures of the congenital kind, little Treatment, 
difference occurs from the management of the common fero- 
tal hernia ; only a trofs ought never to be applied to in- 
fants, unlefs the tefticle can be felt in the ferotum, after the 
contents of the hernia have been reduced ; as it would en- 
tirely prevent the defeent of the tefticle, which yet remains 
in the abdomen. If any operation has been perform^, the 
tefticle lhould, immediately after the b**wel» are red u ml, be 
covered with the vaginal coat, and at each dreffiik* care 
fhould be taken that the air be excluded. In every other 
refpeA the treatment of congenita hernia is the fame with 
that of hernia in general. 

Sect. IV. Of Femoral or Crural Hernia. 

Thf feat of this fpecies of hernia is upon the upper and$i' BM ,on of 
fore part of the thigh ; the protruded bowels pafltng outat ,h c P'®- 
the fame opening through which the large blood- veflcls • 

the thigh arc tranfmitted from the abdomen, and of tunfe* femoral*** 
qucncc under that part of the tendon at the under end of hernia, 
the abdomen known by the name of FiugarCs or Fal/ofout'e 
ligament. Sometimes the bowels which protiode are iituated 

inune* 
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Fcmnrtl immediately over the femoral vtflclis fomctimeiofl the out. 
«r C'r^ra. ^ thefe, but naorc frequently they lie upon their inner 
‘ 6dc. 'Hie difeafe is more frequent in women than in men, 

on account of the width of the female pelvis, and of confc- 
qucnce the length and laxity of the ligament. The femoral 
hernia is more in danger of being confounded with inguinal 
hernia than with any other ; the tumor, however, is deeper, 
and the ring of the abdominal mule Its, which lie* entirety 
above the tnmor in femoral hernia, completely fur rounds 
«Sf the parts in that of the inguinal kind. 

Treatment. In the treatment of femoral hernia, when fymptom* of 
ftrangulation occur, we muft ufe all the remedies commonly 
pra&ifed for hernia in general ; only that here, in attempt- 
uig to reduce the part* by the hand, the preffure ftumld be 
made direftly upward*- An incifion of fuflicicnt length w 
to be made through the integument*, fo a* to allow that 
pait of the tendon which form® the ftri&ure to be laid fairly 
in view ; and after dividing the integuments* we are cau- 
■tioufly to cut the fafeta lata of the thigh, and leparatc any 
gland* which may come in the way till the ilri&ure and part 
of the fac diilinttly appear. The ftridture i* then to be di- 
vided, by cutting fibre after fibre fuccdtvelv. 'I he fper- 
matic veflcls in the nude, or round ligament in the uutus in 
the female, may be avoided by cutting in a dirc&iou to- 
ward* the umbilicus, carefully dividing the tendon traqf- 
vcrfcly. borne author*, from a fenfe of the danger attend* 
jug this part of the operation, have recommended merely to 
dilate the paflage, in (lead of dividing the tendon ; but in 
» fuch a fituation, to attempt a farther dilatation without the 

afiiflancc of the knife, would probably be Celciom attended 
with any advantage. After the part* arc reduced, the wound 
is to be drefled a* diretUd in the treatment of hernia in ge- 
neral: a piece of thin leather fpread with feme adhefive pla- 
fter retain* the dreffingt better, and with much more exit, 
than any other bandage. 

Sect. V. Of other Species of Hernia. 

Bwmpha* I* umbilical hernia the part* protruded pafs out at the 
)n», or um- umbilicus, and are commonly the iuteftincs, or omentum, 
billed ter- or both ; fometimes part of the ilomach# the liver, and even 
***** the fpleeo* have been found in the fac. Here, a* in oilier 
rupture*, the peritonaeum form* the fac, and in recent cafe* 
it is generally very evident ; but by the fuse of it* contents, 
or a long coutinuance of the diforder, it fometimes becomes 
fo connedlcd with the furroundinr parts that by many its 
exiilencc has been doubted, and fometimes the f welling lias 
iocreafed to fuch a degree a* to burft even the Ctin ltfcll. 
The difeafe occur* mod fiequcntly in infancy, foon after 
birth. In the adult date corpulent people arc more iubje& 
to it than thofe of a contrary habit ; and pregnant women 
are particularly fubjcfl to it, on account of the fuse of the 
uterus. The diagnofis in this difeafe is readily made, as 
the diforder can Icarcely be confounded with any other. If 
the difeafe be attended to in due time, a bandage properly 
fitted will generally effeft a cure » and in fuch fwiilmgs as 
occur in ptegnancy, delivery will commonly remove the *iil- 
order; but even in calcs of wegnant women, a bandage ear- 
ly applied and properly vied will give conlidrrablc relief, 
till a cure can be obtained by delivery. In this difeafe the 
omentum i* more frequently puttied out than any other vif. 
cus; hence umbilical herni® in general ate not produ&ivc of 
fuch bad fymptom* a* ufually occur iu the other kinds of 
rupture. When, however, the intcilinc* protrude, the ufual 
fymptom* of a flrangulatcd hernia are apt to Ik induced * 
and when the mean* ufually employed lor returning the gut 
into the abdomen do not fuccced, a cure it is evident omit 
depend entirely on a thorough removal of the ftridturc. In 
performing this operation, an iucilioa through the integer- 
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meotj is the fnft flep to b* taken, fo l* to expofe the foie. Other 
ture of the tendon and the neck of the lac. lire ltriiiurc 
is to be removed in the manner already deferibed ; and as mf 

the tendon completely furrounds the neck of the fac, the 
flriftnre niuy be cut wherever it c?o be moll readily dilated. 

A radical cure tioular to that for the other f peeks has bcea 
propofol, but with as little probability of fuccefs. »9<> 

Ventral rupture i» a protrnfion of feme of the bowels Ve "' tr * J 
through tlie interdict* of the alidominal mufelej, and j| /l<rni ** 
moil frequently obferved in fame of the part* moll contigu- 
ous to the linca alba. The treatment ot this fpccicg of dd- 
cafc is exactly the fame with that of exomphalos. 191 

Hernia of the bladder of urine, though lefft frequent Cvftic her. 
than that of tlie omentum or intcilinc*, is not very unconv 01 *’ or /“P" 
mon. the fi mat uni in which it occurs is in the grow , . jnnU y 
through the abdominal ring, iu the fore part of the thigh, vlaiUicr. 
under l’oupart’s ligament, fo as to form inguinal or crural 
hernia. Infiances have kkewife occurred of the bladder bc- 
uw pufhed into the perinteum. Sometime* it occur* by it- 
felf, without any complication; at other time* it is accompa- 
nied with intettines and omentum, both in inguinal and femo- 
ral herni® : whey complicated with bubonocele, the protru- 
ded part of the bladder is fituated between the intcilinc and 
fpcrmatic cord. *9« 

The ufual fymptom* are a tumor, attended with flnfhr a- Symptoms, 
tion either in the groin, in the fore part of the thiph, or 
perioseum, which generally fublidcs when the patient void* 
urine. When the fwclling is large, before water can be 
made with freedom, it is commonly ueceflary to have rc- 
courfe to preflure, at the kune time that the tumor, when 
in the groin or tlu^b, is as much elevated as pofLble ; but 
when the fwclling is fmall, and efpccially when no ilrifturc 
is as yet produced, the patient generally makes water with 
gieat eale, and without any sfiUUncc from external prefiure. 

When the difeafe occur* without any complication, it 1* 
commonly owing to a fuppreflion of urine. In the diagno- 
tis care ought to be taken not to mifiake it fora hydrocele. 

In recent calei, the part protruding may in general be cafily 
reduced, cfpecially if we attend to the fupprefiion ot urine, 
which probably gave rife to tlie difeafe. A proper trufo 
ought afterwards to be worn for a conliderablc time. When 
tlie difeafe has been of long (Landing, adhciion takes place 
between the bladder and cellular fubjfoncc of the ferotum. 

In this cafe, therefore, as long a$ no fymptom* occur to 
render the operation neceflary, a fufpenfory bandage, fo fit- 
ted as effectually to fupport the probtpfcd parts, is the only 
probable means of relief. 9 , 

Sometimes the bladder, owing to a fupprefiion of urine, Hernia vi. 
at other times part ot the intettines, have been found toginsli*. 
protrude through the vagina. In tlie former cafe a fluctu- 
ation of water is perceptible to tlie touch. 

'I he reduction is made by laying the patient on her back, 
with her loin* tome what railed, and prefling with tlie fore- 
finger from the vagina. Defeents may in future be gene- 
rally prevented, by evacuating the urine often, and by the 
ufe of a pcflary introduced into the vagina. Nearly tine 
fame means are employed in reducing the intcilinc when it 
is found to protrude. 

Ch ap. XXIV . Of Hydrocele* 

Evert tumor formed by a collection of water might with 
propriety be named lydrue.t, but the chirurgical accepta- 
tion of the term imphes a watety fwclling fituated in the 
ferotum or fpcrmatic cord. Hydrocele i* either anafarcout 
or cncyficd. In the former, the ferum i* chiefly diffuftd in 
the cellular fubftancc ; In the Utter, the water is collected 
in a d lit inti bar. The ferotum with iu contents arc liable 
Ua to 
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Aoititfcow to both varieties of the difeafe j fo is the fpcrmatic cord with 
it* coverings. 

Scrotum* Sect. I. Ar.afarcotu Hydrrytk of the Scrotum. 

*94 As foon as water lias collt&ed in any eonfiderable quin- 
sy tity in the ferotum, a foft, inclaftic, colourlefs tumor is ob- 
(| |> 1 *“ fienred over the whole of it i impreflions are eafily received 
and retained for fomc time ; the (kin at tiril preferves its na 
tnral appearance, and the rug® of the ferotum are not much 
altered ; but as the fwclling advances they gradually disap- 
pear, and are at laft totally obliterated. The fwclling, from 
being at firit foft, and of a confidence fimilar to dough, by 
degrees turns more firm, and the fkin at lail acquires an un- 
natural white Ihirung appearance. The tumor at length 
becomes large ; and though originally confined to the fero- 
tum, it at lad fpreads up the groin. The penis likewife 
becomes affeded, and often fo l welled and diilnrtcd as to 
excite much inconvenience and diftrefs ; and although the 
ferotum is compofed of parts which readily admit of dilata- 
tion, the tumor fometimes becomes fo enormous that it burftg 
from one end to the other. 

Treatment In the furgical treatment of this difeafe punflu res made 
with the point of a lancet arc mod ad vi fable, as large fcari- 
fications, in anafarcous habits, arc fometimes apt to pr< duce 
inflammation and mortification ; while fimplc pundures rea- 
dily heal, and can be renewed with very little pain as fre- 
quently as may be neceflary : and befidcs, pundures are 
equally ufeful with the incifionst for as the cells of the fero- 
tum communicate freely, if the pundures be made fairly 
through the (kin, the water drains off very readily, though 
not fo foon as by feat ideation. Previous to the operation, 
bcfmciring the part with fome tough ointment of an inno- 
cent nature, and afterwards keeping it as dry as pofhble by 
a frequent renewal of dry foft linen cloths, in order to im- 
bibe the moiflurr, it here a neceflary piece of attention. 
The want of this fee ms to be the caufe of much of the mif- 
chicf which frequently enfues from operations of this kind. 
When fcarifi rations or pundures go wronj£ by beginning to 
inflame and turn painurl, Sec. a cold dilution of facchanim 
ieturni, applied upon foft linen, proves mod effectual in 
putting a flop to the farther progrefs of the inflammation, 
and affords mod immediate rebel to the patient in the pre- 
feat diftrefs. Lime water, employed in the fame manner, 
proves alfo a very ufeful application. When, however, the 
diforder proceeds to gain ground by a real mortification 
coming on, we fhould immediately have recourfe to bark and 
396 other medicines ufually employed in fuch affedions. 

Son tune* Although the ar.afarcous hydrocele, for the mod part, cfe- 
* pends upon a genetal dropficid tendency, fome inftances oc- 
***•**' eur of a local caufe producing a mere local dropfy of the 
ferotum. Thus, it has been known to happen from fwel- 
Hngs in the groin and in the abdomen obdruding the 
pafl'age of the lymphatics. When this is the cafe, if tu- 
mors producing fuch obdradiona can be extirpated, no 
other means will afford fuch effedual relief ; but when they 
are (b deeply feaccd as to render any attempt for removing 
them improper, the predict we have already pointed out 
of making pundures in the mod depending part of the tu- 
mor mud be employed with a view to palliate fuch fymp- 
tums as occur. k fometimes happens m fuppreffion 
of urine, whether anting from ftridures in the urethra 
or from Hones impaded in it, that the urethra burfts, and 
the urine in this manner getting aceefs to the cellular 
texture of the ferotum, an anafarcous fwelling riles imme- 
diately owt the whole of it ; nor does it coramouly dim ini Hi 
' till the caufe by which it is produced is removed. 

In order to prevent the formation of (mules, wkioh ia 
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fuch circumftnnccs will otherwise be apt to occur, an inci- 
fion fhould be made into the tumor, and cai.-.cd to fuch a 
depth as is fufficieat tor reaching the wound iu the urethra, 

In this manner a free vent will not only be given to the ti*. 
urine already diffufed, but the farther colled ion of it may — -v “— 4 
probably be prevented. If a Hone impaded in the urethra 
be found to be the caufe of effution, it fhould be cut out ; 
and if the obftrudion be produced by ftritlurea in the ure- 
thra, they mull be removed by a proper ufe of bougie* 

The caufe being thns removed, if the habit of body of the 
patient is good, and untainted with any venereal or other 
general affection, by dreffing the fore properly with foft 
eafy applications, the openin ' into the urethra will probably 
heal, and a complete cure will in this manner be obtained. 

But when thefe ailments arc complicated with any general 
affection, particularly with old venereal complaints, it fre- 
quently happens that neither mercury nor any other medi- 
cine has much influence iu removing them. 

Sect. II. Hydrocele of the Tunica Vagmaht Ttftit* * 

/ 

In the healthy (late of the body, a fmall quantity of 
aqueous fluid is exhaled for lubricating the furiace of the 
tcfliclc, the ftiperfluous part of which is abiorbed by vfc(Tdt 
appointed for that purpofe. When the ftcrction of this 
fluid is eiiher morbidly incrcafcd, or its abforption dirninifh- 
cd, a preternatural collection of water is forpied in the ca- 
vity of the vaginal coat, and hydrocele of the vaginal coat 
produced. *97 

The fymptoms are, a fulnefs at fir ft obferved about the s y m P tor »w 
inferior parts of the tcfticle, and moll remarkable when the^*^** 1 *^ 
patient is ereft, becoming gradually more tenfe as the 
difeafe advances ; the tumor by degrees changing from the 
globular to the pyremidical form; no degree of picffurc 
making the fwclling difappear at any period of the difeafe. 

In the early part of the dilcafc therefore, if it be not com- 
bined with hernia, or with a hydrocele of the cord, the 
fpcrmatic piocefs may be diftinflly felt, bccaufe the fwcll- 
ing does not extend bcyOnd the ferotum. In its more ad- 
vanced ftate, it cannot be dillinguifhed : the weight of the 
tumor now dregs the flrin of the neighbouring parts fo much 
as to caufe the pcni9 almoft to difappear ; and in this ftate 
of the difeafe the tcfticle cannot be felt without much dif- 
ficulty. On a minute examination, a harduefs is always 
to be felt along that part of the ferotum where the 
tcfticle is fituated ; and at this point preffure excites fome 
uncafincfs. Fluctuation of a fluid may in general be di- 
flinguifhed through the whole courfe of the diiraic. la 
late ftages, however, the appearance of a fluid is not very 
evident. 

The tranfparency of the tumor has been generally fup- 
pofed to be the principal criterion of this fpecics of the 
diforder ; but this mull depend upon the nature of the 
contents, or thicknefs of the fee ; fo that, though the tranf- 
parency of the tumor is a certain ftgn of the cxiftcncc of 
water, its opacity cannot upon any account be considered as 
an indication of its abfencc. Through the whole courfe 
of the difeafe the tumor is not attended with pain, but fome 
uneafiiicfs is commonly felt in the back by the weight of the 
fwelling of the fpcrmatic cord. This is more particularly 
the cafe when a fufpenfory bandage is not tried. g 

In the radical cure of hydrocele, in whatever way it is Cure, 
attempted, fome degree wf fever and inflammation will take 
place. Under the circum fiances mentioned in the progno* 
fis, the operation, if properly performed, is generally attend- 
ed with the mod complete lucccfs. But if the patient be 
very old, infirm, and difeafed, an operation may be attended 
with fuch a degree of inflammation, and confcqucnt fup*. 

. puratior* 
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Hydrocele puration, as to be in danger of deftroytng a cortftftutian * 1 - 
^vIS* md r ff reat ty impaired, and therefore ought not to be per* 
s **' formed. 

Various methods have been propnfed for the core of hy- 
drocele. all of which may be reduced to two general heads : 
Such as have in view only a temporary relief, and which is 
therefore termed the palliative cure ; and fuch as arc meant 
to effect a radical curt*. When the tumor hat become fo 
large as to be inconvenient from its fize, an evacuation of 
the water by furgical means becomes ncccflary. In this 
cafe, if the patient cither refutes to fubmit to the opera- 
tion for a radical cure, or if his liate of health render that 
operation improper, the palliative treatment, or a mere eva- 
cuation of the water by puncture, is the only means which 
can be employed. 

A lancet -pointed trocar wav many years ago recommen- 
operating ^ f or drawing ofT the water in this manner by the prefent 
lluiwcare D f Monro ; and fince that time it lias in an improved (late 
(fit*. 77 .), been recommended by Mr Andree ; another (fig. 
78.) has been propofed by Mr Bell. With any of thefe an 
openiug may be made into the tunica vaginalis with fafety. 

The operator with one hand (hould grafp the tumor be- 
hind, to prefs the contained fluid to the anterior and under 
part of ft. If a round trocar is to be ufed, a pundure 
with a lancet (hould be made where the trocar is to enter ; 
but where a flat trocar is to be employed, the afliftancc of 
the lancet is imneceffary. 

As foon as the iaftrument has pierced the vaginal coat, 
the flilttte (hould be withdrawn, and the canula left in' the 
cift. The water will now run off; at&l if the tumor be 
not uncommonly larre, it may be all draft) eff at once ; 
but as the Sudden difeharge of it, by taking off the fup- 
port, might be in danger of rupturing fome.of the veffcls, 
it (hould be difeharged by flow degrees. When the whole 
is evacuated, a piece of adkefive plafter (hould be immedi- 
ately applied to the orifice ; and a comprefs of fi/t linen be- 
ing laid over the ferotum, the whole (hould be firmly fup- 
ported with a fnfper.fory bag (fig. 79.) or a 1* handage. 
The patient in this (late being laid in bed. all kind of un- 
eafinefs is in a few minutes commonly gone, and he is able 
to follow his ordinal y bufinefs without interruption. 

The intention of every means now in ufe for the radical 
cure of this fpecies of tHe difeafe, is to induce fuch a degree 
oT inflammation on the parts in which it is feated as may 
obliterate entirely the cavity of the tunica vaginalis* by 
making it adhere to the furface of the teflide. The means 
at prefent generally employed tor effe&ing a cure arc, exer- 
tion of the tunica vaginalis ; the application of caultic ; the 
ufe of a felon ; a Ample incifion of the fac ; and the injec- 
toi ncnd liquors into die tunica vaginalis, after drawing 

By ocifiop °ff the fluid which it contained. The method of cure, by 
r-f (he turn- the removal of the vaginal coat, is, firfl to lay open the va- 
ca vagina- gj u d CO at, and then to cut it away by different (hips of a 
pair of feiffars. The fac being removed, the parts arc to 
be dreffed and treated in the fame roaoncr as in tKe opera- 
tion where Ample incifion is ufed. 

The cure by cauflic is atte.r pted in the following man- 
ner : The ferotum being (haved, a piece of common paffe 
cauflic, properly fecured with adhefive plafter, is applied, of 
about a finger’s breadth, the whole length of the tumor ; 
and if, on removing the cauflic, it has not penetrated into 
the vaginal coat, an opening is made in it with a fcalpel, fo 
as to evacuate the contents, lay bare the teflide, and admit 
of proper dreffmgs. But MrElfe* one of the lateft writers 
in favour of the method of cure by cauflic, fays, that there 
j« bo ncccflity for fuch an extenfive application of cauitic as 
many have recommended ; that an clchar of the fize of a- 
Miiiig is fulBckot j that this may be always fully obtained 
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by the application of cauflic psftc of the fize of a fixpence, Kydroeela 

a V*tfi 


which is to be laid on the anterior and under part of the “J lhf ,u ’ 
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ferotum, and to be properly freuted by plafter, in order to n *jj, \ e f. 
prevent it from fprrading. The cauflic commonly produces ti*. 
all its effeds in five or fix hours, aid may then be removed. — - * 
At this time digeftives, or an emollient poultice, muft be 
applied over the ferotum, and the whole fulpended with .1 
banda-’e. Inflammation, Mr Life obfervts, is foon induced 
over the whole tunica vaginalis ; and the febrile fymptoms 
which fuccecd, he adv<fcs to be kept moderate by blood- 
letting, injections, emollient poultices, and a low regimen. 

In a tew clays the efeharofthe ferotum feparates, and comes 
away ; and in a gradual manner, in the courfe of four, five* 
or fix weeks, the whole tunica va. inalis cornea off, when the 
wound for the mod part foon heals, aud a complete cure is 
obtained. * 303 

Where it is intended to treat hydrocele by means of alByifttoo* 
feton, it may be done in the ‘ollowin^ manner : An opening 
is made with a fcalpel, or the fharp-pointed biftoury, in the 
fuperior part of the tumor, large enough to admit with 
cafe a thick cord of common white fewing filk. A di- 
rector, with an eye at one end, in which the cord is ii> 
ferted, is introduced at this opening ; and its farther ex- 
tremity being carried down to the mod depending part of 
the tumor, an opening is there made, of about half an inch 
in length, by cutting upon the dirc&or with the biftrury ; 
the dire&or being now drawn till a fufficient quantity of 
filk is left hanging out below, the operation is in this man- 
ner finifhed. 

Another very fimple method of introducing a feton is by 
means of a filver canula and perforator. joa 

In the operation for a radical cure by incifion, the pa- By mcifisB* 
tient being laid upon a table of convenient height, and pro- 
perly fecured by afliftants, with the lerotum lying nearly on 
the edge of the tabic, the operator with one hand (hould 
grafp the tumor behind, fo as to keep it firm and make it 
fomewhat tenfe anteriorly : With a common round edged 
fcalpel in the other hand, he (hould now divide the external 
integuments by one continued ine fion from the upper to 
the under end of the tumor. An opening is next to be made 
in the vaginal coat with a large lancet, or a (harp pointed 
biftoury (fig. 8?.), at the upper end of the Aril incifion. 

This opening (hould be of fuch a fize as freely to receive 
the finger of the operator, which is to conduct a blunt 
pointed biftoury, fo as to divide the fac down to its bottom, 
which is confidrred as being of advantage, by preventing 
partial adhefions and the rifle ofa return of the difeafe. 

The incifion being completed, the teflide is now brought 
fully into view ; and if the tunica vaginalis be found, the 
drifting may be finifhed immediately. But if the fac be 
diicafed, it is to be removed, which miy be readily accom- 
plifhcd by a fcalpel or biftoury. 

When the hydrocele, as fometimes happens, affc&s both 
tides at the fame time, if, when the operation is done on 
one fide, an opening be made into the vaginal coat of the 
oppofitc fide, at the upper part, through* the feptum feroti, 
and the incifion carried down to the bottom of the tumor, - 
the cift can be equally well laid open, the water as com- 
pletely evacuated-, and a return of the difeafe as much pre* 
vented, as when the operation is done in the ufual maftner, . 
and at different times. 

In whichever way the incifion is made, if the teflide be 
found, the wound ought to be quickly dreffed ; for it is 
found, that on this much of the (ucccfa of the operation 
depends. For if the vaginal coat be merely applied to the 
trinclr, or united by futures, as fome have advifed, partial 
adhefions are apt to take place, before a degree of inflame 
mation is produced over the whdc_fuilicici>t for making v 
3. * complete 
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i ka v ““ wn« pus during the cure, and require to be laid 

Tef opeo, or they afterwards give rile to colltdtkms of water, 
ti*. and thereby occahon a return of the difeafe. The practice 
V*^r— ' of fluffing tlx cavity of the fore with dreffings is alio a fre- 
quent caufir of mifehief, by exciting too great a degree at 
inflammation in tlie part. But when the drefijne* are pro- 
:rly managed* fymptoma of violence almoil never occur, 
he lateJi authors advife, that iu draftin' the part* after the 
operation, two pieces of lint or foft old linen arc to be dip- 
ped in oil, or in a liniment of wax and oil, and then, by the 
help of a probe, arc to he inferted into the bottom of the Cac 
on each fide of the tcfticlc, leaving a fufficicut quantity of 
the pledget* banging out of tbc wound, fo as to admit of 
being cafily withdrawn at the firft or Iccond duffing. The 
edges of the wound are next to be drefTed with pledgets 
of cerate, and the ends of the oiled pledgets turned over on 
each fide. Several pieces of f«ft but are then to be laid 
over the wound, and thefc fhould be more or lefs numerous 
in proportiou to the heat of the feafon. A comprefc of 
liitcb is now to be laid over tlie whole, and tlie duffing* 
fupporjed by a T bandage or fufpenfory bag properly fit- 
ted. The patient is then to be carried to bed ; an anodyne 
fhould be given, efpeciaDy if there he much pain ; and he 
ought to be advifed to lie as much as pcfiible upon bis 
back for a few days after the operation. 

In the third or fourth day after the operation, all the 
draftings, except tbofc between the tcfticlc and tunica vagi- 
nalis, are to be removed ; and if this cannot he done readi- 
ly, a* the parts arc olherwife apt to become uncafy, a fpongc 
dipped in warm water fhouki be applied. On fomc occa- 
sions, at the firft di effing, and always at the fccond or third, 
tbc pledgets inferted between the tunica vaginalis come 
away ; and whenever this happens, they fhould be renewed. 
It i* alfo proper to renew them daily fur the firft. fourteen 
or fifteen days after the operation ; not however of the 
fame depth. as the firft, for during the latter part of the 
cure they need only to be inferted as far as to prevent the 
divided edges of the tunica vaginalis from adhering to tlie 
tcfticlc, before the adhefive proccia has taken place in tlie 
parts more deeply feated. Particular attention however is 
r.eccflary to this part of the treatment ; for when the 
difeafe returns it lias been found to be chiefly owing to 
the edges of the vaginal coat being allowed to adhere to 
the tcfticlc, before acheGuti bad taken place between the 
deeper parts. 

A complete adhefion of the two coats of tlie tefticle, the 
tunica va, inalis, and tunica albuginea, takes place moft fre- 
quently about tbc third week after the operation. Previous 
to this time, inflammation continuing gradually to iucreafc, 
the tumor becomes larger till it acquire fomewhat of the 
fize of a fwdlcd tcfticlc from gonorrhoea ; bill after this 
period it gradually fub tides, and the fore produced by the 
incifum, and now reduced to a line, heals iu fomc time 
between the fourth and eight week, according to the ha- 
bit of body, age of the patient, and other circnm fiances. 
Having thus given an account of the methods ufually cm- 
*» V e *° l he curc hydrocele, we ftuill now make a few ob- 

iThof knuuions on tlie comparative advantages of the three lafl. 

From the teftimony of many authors of credit, it is evident, 
that any of thefe methods, in moll inftanccs, prove effectual ; 
but every practitioner being apt to be prejudiced in favour 
of a particular method, he generally continue* to follow 
that mode and no other ; and finding it comnnmly (uccccd, 
he by degrees ptrfuades himlelf, that other methods of curc, 
with which lie has not hat! fuch opportunities or becoming 
acquainted, ate liable to objections, which tbofc who have 
fuawtutd than do not find to be the calc. The xciuft of 
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cavities are left, which Mr B. Bell’* ob Carat ion i upoa this fuhjcfl is, that although Hyhoofi 
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all tlie three modes of operating, by cauilic, the felon, and 
fimple incilion, arc perhaps equally capable of producing 4 Ttfc 
radical cure ; yet, that of the three, the latter, via. the u*. 
mode by the fimplc incilion, is liable to feweft objections, and ■ — 1 v 
effects a cure, both with halt trouble to tlie operator and 
Icail rifle to the patient ; and of the other two, the treat* 
meat by cauftic apprari to be the bed. He has feen all tb$ 
three produce troublcfome fymptoms, fuch as, pain and 
tcofion of the abdomen, inflammation, and fever ; but hefi- 
tales not 10 fay, that the felon is more frequently productive 
of thefe efieda than any of the other methods. 

Uciidcs the methods already mentioned, another has been Radical 
lately revived, via. the injecting of irritating liquors into h f 

vaginal coat of the tefticle. 'i his method is particularly de-^i 4 *^* 1 * 
feribed by a Mo nfieur Lambert of the laft century, and may 
be of much older date for any thing which is known to the 
contraiy. From fame caufc or other it fetms to have been 
entirely laid slide till about the middle of the prefent centu- 
ry, when it was pra&ifed by Mr Moiuo (afterwards a pby- 
ficiao-gcneral in the Weft Indies), under the iandion of 
the late Hr Monro, and favourably received and followed 
by fume of the firft iurgeons of this place. But in ge- 
neral, though the curc appeared complete, the difeafe re- 
turned. . 

Tlie preference is ufually given to wine, and commonly 
that is fomewhat diluted ; but where no paju is excited by 
the injection, the bquoi fhould be difeharged, and a ftrongcr 
one uied. For where no pain takes (dace, a cur e is not to 
be ex pt tied. 

Tlie following U the moft approved method of perform- 
ing the operation : The operator fhould be provided with 4 
flat trocar and. canula, anil with a bag of return elaftica, fit- 
ted with a itop-cock and pipe, which ought exactly to fuit 
the canula. See fig. Si. 

The patient being laid in an horizontal pofturc, cither 
upon a bed or a table, the water fhould be drawn entirely 
oft from the tumor by a flat trocar palled into the under 
and fore part of it. 'Inc operator fccuring tty* canula with 
the one hand, is with the other to pals the tube of the in- 
jcAion-bag fairly through it, and with gentle pra fibre to 
force in as much #f the liquid as may resell tlie whole fur- 
face of the vaginal coat, a* well as the whole furface of the 
tcfticlc. The bag fhould now be removed, leaving the tube 
within the canula of the trocar, fo that by turning tlie flop- 
cock tbc injedtion may be retained in the cavity of the tu- 
mor. The canula ot the trocar ought fill to be kept fixed, 
olherwife it might recede, by which the liquid would iafi- 
nuate into the cellular fubftaucc of the ferotum. The li- 
quor fhould likewise be brought into cental with every 
part of tbc cavity; and after remaining about four, or at the 
moft five, minutes in the fac, it Ihould be entirely difeharged 
through the canula of the trocar, after withdrawing the tube 
of the claftic bag. 

Sometimes intenfe pain is felt immediately after the li- 
quor is thrown in. When this is tlie cafe, it fhould be dif- 
eharged a* foon a* it has paCed over the different parts of 
the tunica vaginalis. Some recommend a repetition of the 
fame kind of injedtion immediately after the firft ha* been 
difeharged, and to be retained for the fame period, though 
this is not commonly practiied. 

The whole of the injedtion fhould be completely difehar- 
ged, after which tlie ferotum fhould be covered with 4 
pledget of cerate, a comprcfs being applied over it, and re- 
tained with a fufpenfory bag. '1 he patient ought to be in 
bed for fevcral days, ami lupport the ferotum in the bandage 
by mtans of a fmall pillow. 

Though it is difficult to afcciuiq the proportion of tbofe 
1 who 
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HyAr*ecte who are cured by the method of tnje&ions, and though It 
of »hc is to be regretted that hitherto the difeafe is found to return 
Cord. * n • ^f rcal proportion of thofe upon whom this operation 
u ^ .... * has been performed; yet, on account of the facility with 
which it can be done, the comparatively fmall pain with 
. which it is attended, the quicknefs of the cure, and chiefly 
becaufc it does not, in cafe of a return of the difeafe, pre- 
clude the future operation of incilion* it appears a method 
which, in all probability, will be more and more adopted in- 
to practice. 


Sect. III. Of tlydroctU of tkt Spermatic Cord. 

307 

An»f»rcou« Awasarcoit* hydrocele of the fpermstic cord fometimes 
hy.troreie accompanies afeites, and at other times it is found to be eon- 
mVut f Qtd' t0 OPHular fubflance in or about the fpcrmatic cord, 
cor . omfes of this difeafe may be, ohflruftiona in the lym- 


phatics leading from the pm in confcquence of feirrhous af- 
fections of the abdominal vifeera, or the preffure ot a truf* 
30* applied for the cure of hernia. 


5 ymptMu. When the affefh'on is conneftcd with anafarea in other 


parts, it is then fo evident as to require no defeription. 
When it is local, ir is attended with a colourlefs tumor in 


the conrfe of the fpcrmatic cord, foft and inelaflic to the 
touch, and unaccompanied with fluft nation. In an erefb po- 
rtion of the body it is of an oblong figure ; but when the 
b6dy is recumbent, it is flatter and fomewhat round. Ge- 
nerally it is no longer than that part of the cord which lies 
in the groin, though fometimes rt extends as far as the te- 
fticle, and even ftretehes the ferotum to an uncommon free { 
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drocele of the tunica eaginalis, which fometimes takes ITam-m- 
place. tele icro- 

The only other tumors with which this one may be con- ■ * 1 f 

founded are, the anaiarcous hydrocele of the fpcrmatic cord, 
and a real hernia. But in neither of.thcfe is the fluctuation 
of a fluid perceptible, and to the touch they are both foft 
and inelaflic ; whereas, h this variety of hydrocele, the tu- 
mor has a-fpringy feci, and a fluctuation is fenfible to thq 
touch j and in both the one and the other the Iwelltng re-* 
cedes fomewhat upon preffhre, which it never does here. 

From hernia it is chiefly diftingutlhed by the tumor be- 
ginning fome way down the cord. In hernia the turnof 
turns lefs when the patient is in an horizontal pofture, and 
is confiderably affedted by coughing aud faceaing ; but thi* 
kind of hydrocele is not altered in fixe by any fuch cir- 
cumftances, hoi has it the common fymptoms which attend a 
hernia. 

Infants are Frequently fubjeft to this difeafe, as well a* 
to an anafarcotis fwelKng of the cord, and an mdematous tu- 
mor of the ferotum. But here the complaint ia Teldom pen. 
manent ; for in moft inflances it readily yields to gentle 
fri&ion, with any ftimulating or aflringent application, as a 
flrong fnlution of fal ammoniac in vinegar, &c. But ia 
adults, the cift, in every variety of eneyfted hydrocele, be- 
comes fo firm as not to he affected by external applications* 
fo that when the tumor becomes large, it is necellary to ufd 
means for producing either a palliative or radical cure, in 
the fame manner as ia done for a hydrocele in the vaginal 
coat. 


an infiance of which is related by Mr Pott, who from a 
{welling of this kind difeharged 1 1 Englifh pints at once. 
By preffure a great part of the fwelling can always be made 
to recede into the abdomen. It inftantly, however, re- 
turns to iti former fituation on the preffure being with- 
drawn. 

When the tumor is conne&ed with general anafarea of 
the fyftem, it can only be cured along with the reft ef the 
difeafe ; but when the fwelling is local, the remedy is ajfo to 
be locally applied. An incifion is to be made of fuch a fize 
as may be futfreient for difeharging the whole of the water • 
in the performance of which, attention is neceflary to guard 
tgainft hurting the fpcrmatic veflcls. The contents of the 
junior being difeharged, the fore is to be treated like any 
^ other fimple wound. 

Of eneyfted # Encvfted hydrocele of the fpcrmatic cord fometimes bc- 
hydroce.e gins in the upper, but frenerally at the lower part of the fper- 
«f the fper- matic cord. On its firft appearance it is fo fmall as to give 
mtuccor * Kttleor no trouble ; hence it i* feldotn particularly attended 
to till it has acquired a cxmfiderablc fixe. By degrees it ex- 
tends as far as the abdominal mufclcs, and fometimes reaches 
to the bottom of the ferotnm; and to a perfon unacquainted 
with the appearance of the diforder may be miftaken for a hy- 
drocele of the tunic? vaginalis. But here the tumor is al- 
ways above the tcfticle, which is diftin&y felt below; and 
even in the advanced ftate of the difeafe the tcfticle is found 
310 ,n ^ ie kack P art perfeftly unconneflcd with the fwef- 
Sjjiipmmr. flng ; whereas, in the advanced ftiges of hydrocele in the 
vagina] coat, although fome hardnefs is diFcovered where 
the tunica vaginalis adheres to the tcfliclc, yet when the 
fwelling is great the tcfticle cannot be diftirelly felt. In 
the cncyftcd hydrocele of the cord, the figure and fize of 
the penis is little altered ; whereas, in cafes of common hy- 
drocele, the penis frequently difappears almnft entirely. In 
other refpcfl* the two clifcafcs arc nearly fimilar. It fome- 
times happens that the water is contained in two diftinft 
cells. In that cale the tamor is fomewhat puckered up, or 
diminifbed in its diameter. A fimilar appearance alfo oc- 
curs, when this variety of the difeafe is conceded with hy- 


Sect. IV. Of Hxmatocile Scroti. 

We (hall mention in this place the difeafe called hamatt* 
celt fenti t which is occafioncd by blood extravafated in the in- 
ner fubftance of the ferotum, in the tunica vaginalis, or ir*- 
the fpcrmatic cord ; but the ufual fituation is in the tunicas 
vaginalis left is. 

Tumors of this kind may be prodneed by any thing 
which ruptures the blood vrflels of the part, but they are 
commonly the confeqiience of external violence. In the tu- 
nica vaginalis this diforder may be produced by the paint of 
a ttocaror of a lancet in tapping for hydrocele. In fuch 
a cafe, wc are commonly informed of the accident by blood 
being difeharged akin p with the water; though f«Nnetirr.en 
it docs not appear till the whole of the water is evacuated, 
and then a tumor of a conti derablr fiac fuddtnly takes place. 
Sometimes it happens where the quantity of water h« been 
fo uncommonly great that the hidden difeharge of it, by ta- 
king away the fupport which the vefi'eU have been accusto- 
med to receive, has been the caufe of their rupture; and It 
feems certain, that whenever a tumor is produced cither in- 
the ferotum or cord fuddenly after the water of a hydrocele 
has been evacuated by tapping, that it t» entirely owing to- 
an extravasation of Wood. 

In the fpcrmatic cord injuries of the fame kind will be at- 
tended with a limikr effect upon tire vdfirls of the fac con- 
taining the water. The diftinclion between Wood and wa- 
ter in the fubftance of the ferotum « readily made by the 
colour ; for where the difeafe is produced by blood, it form? 
a real efrhymofis. The tumor feel* heavier in the tunica va- 
ginalis when filled with blood than where it is filled mere- 
ly with water; the treatment » nearly the fame with 
that in hydrocele. In the commencement of the anafaicons 
or difFnfed hssmatocele, when produced from flight external 
violence, the application of ft i mulcting or aftfingent fluid? 
will fomrtimes difeufa it ; but if this prove ineffectual, the- 
tumor is to be laid open, and treated exactly as was directed 
for hydrocele ; only if a ruptured veffel be dtfeovefed, it 
mull be fecurcd by ligature. Ia like aumuer, all collect ions 
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V»rc of blood either In the vaginal coat or fpermatic cord are to 
flpcrmata!. ** W4 open, and treated aj in hydrocele. If bleeding vtf- 
.«]«, and fcla appear, they arc to lie fee u red. Sometime*, however, 
Piiujn ato- thefe cannot be detected j an oozing take* place which it i* 
. ct ' c ‘ difficult to rtftraJn, even by the ufc of bark, vitriolic acid, 
' and other means generally employed in luch cafe*. It has 
been uniformly found, that local remedies prove chiefly ufc- 
ful here, particularly the application of ardent fpirits, xthcr, 
or tinilure of mynh, to the furface of the fore. Pledgets 
of foft lint, foaked in one or other of thefe, not only ferve 
to check the discharge of blood, but in geueral tend to pro- 
mole the formation of good nutter. 

Chap. XXV. Of Varicocele, Circocele , Spermatocele , 
and Pneumatocele. 

3*i , . . 

Varicocele. Varicocele is a preternatural diftenfion of the veins of 
the ferotum, which in this ftatc form a tumor of hard, 
knotty inequalities, frldom painful, and generally attended 
3*t with no inconvenience excepting what arifes from its hulk. 
Cirrocde. Circocele is fimilar in its nature to the former, hut fitua- 
ted in the fpermatic cord, extending from the abdominal 
ring to the fuperior part of the ferotum^ and produced by 
a varicofc flate of the fpermatic vein. Both of thefe dis- 
orders are occafumally produced by obftrudion in the veins; 
but are mod frequently owing to a relaxed ftate of thefe 
veffcls ; to which we may add, that on account of the 
fmallneCi o: the correfponding artery, they are not diffident- 
ly affe&ed by its influence. The tumor produced by thefe 
diforders is fometimt* fo large a9 to appear like a hernia 
or hydrocele; but wc diftinguifh it from tnefe by the touch, 
for varicofe veins are like worms filled with elattic matter. 
Wc have another mark upon which wc can llill more de- 
pend : The tumor in the erect pofture of the body is 
much increafed, while in the horizontal fituation it almolt 
3*3 entirely difappvar*. 

ti nTof 4 ” Another diforder is obferved by late authors, where a 
blood with- collection of blood is fometimes found within the tunica ah 
in the toni-buginea tcftU, and is fuppofed to be a kind of hematocele, 
siica ilbugi- or more probably varicocele. Sometimes the collection is 
nca * . fo confiderable, that a fluctuation refcmbliog that of an 
hydrocele of the vaginal coat of the tcfticle is ohicrvable. 
When this is miitaken for hydrocele, and an opening is 
made into it with a trocar, a difeharge is produced of a 
duiky-coloured blood, fomewhat refembling thin chocolate : 
But though the tumor may be dinuniflied by the evacuation 
thus obtained, yet the alteration is inconfiderablc ; nor is 
the patient ever relieved, but on the contrary made worfe 
by fuch an operation. Call rat ion, after this, becomes nc- 
ceffary ; but even this has been found ineffcftual : fo that 
the patient had better be advifed to truft to nature, affitted 
by a proper fufpenfory bandage, than to fuffer the attempt 
of a radical cure ; for it has been obferved, that in fame 
inflances they have remained ilationary for many years, 
whereas they never fail to become much worfe by any at- 
tempt to evacuate the fluid. 

When tumors, or the preffure of a trufs, has been the 
caufe of fuch complaints, a proper attention to thefe ought 
to be the firft attempt towards a cure. But when a relax- 
ed ftate of the veins is fufpected, we ought to recommend 
a fufpenfory bandage, an horizontal pofture, the cold hath, 
and the application of a folution of alum and other aftrin- 
gents. By a proper exhibition of thefe, the difeafe may 
at leaf! be prevented from incrcafing, fo as to render any 
•8*4 operation unneccfTary. 

fyernuto- By fpermatocele is underftood a morbid diftenfion of the 
vas deferens and cpidydinus. The difeafe may arife from 
tumors, ftridurc, or infiamiSAtiaii about the vas deferens. 
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or its termination in the penis | hut more probably from Sweats!* 
inflammation there. When In inflammatory dilpoiition 
difeovered, general and topical blood letting, gentle Uxa- 1 * _ t ' i V 
tivein a low cooling diet, «nd relt of body, will com- " _,_ " J 
monly be found the beft remedies. When tumors are 
found to prefs upon the vas deferens, they ought either to 
be brought to a date of fuppuration, or entirely extirpated, 
if tliat can be properly effected. If the difeafe proceed 
from a venereal caufe, nothing can be fo ul'cfui as a courts 
of mercury properly directed. 

By pneumatocele is underftood a diftenfion of the fcro- Pneumsrt- 
tum from a collection of air. ccle. 

The principal caufe of this difeafe, which rarely hap- 
pens, is wound* in the lungs, by which air paffes through 
the common cellular fubftance into the ferotum ; but from 
whatever caufe the tumor is produced, the difeafe is to be 
treated by making fraall punctures with the point of a 
lancet, as iu the cafe of anafarcous fwcllings formed by 
water. 

Chap. XXVI. Of SarceceU, or Scirrhous Tejlifle. 

Sarcocelf implies a fleffiy, enlarged ftate of the tcfticle, 
much firmer and harder to the touch than is obferved in her- 
nia humcralis or iu flamed tcfticle. 

The fjmptomi vary exceedingly In different patients; 
but the following ate the moft general : The firft lymptom 
is commonly a fmall enlargement, without much pain, and 
no difcoloration of the part. The turner becomes gra- 
dually larger, and the haidurfs incrcafcs; but fora consi- 
derable time the furface remains fmooth ; and when the 
conftiuition is otherwise good, the diforder will fometimes 
remain in this fituation for a considerable number of ycais ; 
and in a few rare iuftances, by a moderate diet, keeping 
the belly open, fufptnding the tumor properly, and avoid- 
ing violent cxcrcilc, or any thing which may confide! ably 
increafc the impetus of the blood, the diforder ha* not only 
been prevented from incrcafing, bnt has in a gradual man- 
ner dibppcarcd entirely. More commonly, however, the 
tumor incrcafcs in fize, and becomes ragged and unequal 
on its furiace. Smart aud fevcrc (booting pain* ate fre- 
quently felt through iu fubflancc. Sometimes ferum is 
cxtravalatcd in the vaginal coat, or matter is collected in 
different paits of the tumor. The ferotum, now much dif- 
tended, burftt, and thin, fetid, bloody mattci difeharging, 
the difeafe terminates in an ulcerated cancer ot the wot It 
kind. 

The fpermatic cord is commpr.Jy unaffected till the tu- 
mor has acquired a considerable fizc, and generally not till 
collc&ions of matter have been formed. A’ter this, from 
being at firft only {lightly fwcllcd, it gradually incrcafcs in 
hardnefs and bulk ; after which it becomes very paiuful, knot- 
ty, or unequal through its whole extent. The difeharge 
from the fcrotuin llill continues ; but ‘although the matter 
increafea in quantity, the fize of the tumor h not thereby 
diminiftied, but, on the contrary, continually incieafcs ; the 
edges of the fore become hard, livid, and retorted, and fun- 
gous cxcrcfcencea pufli out from every part of it ; the 
health of the patient becomes entirely deftroyed, and he is 
at laft carried off in great mifery. 

Hernia humcralis produced by venereal infc&ion has been 
conftdcred, by fome authors, aj a frequent caufe ot the 
worft kind of fciirhou* tcfticle ; but the fail is very much 
otherwife ;* and fuch an idea has this bad tendency, that it 
prevents the perfeverance in the ufc of fuch remedies as 
might have removed the difeafe without ihc nccdlity of 
extirpation. 

Another caufe mentioned by authors as producing 

feirrhus 
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£arc-<tle, fc intuit of the tefliclc, is the hydrocele of the vaginal I 
C T^ n 5 T W * ^ ut fav*'Ocde is frequently combined with 1 


this difca£r, there is every reafon to think that the pri- 


be begun above the rings of the abdominal tmrfcles, that Ssrcrxek, 
there may l>e room efterwards to fccura the vcficls ; then Te'Hcif'** 
carding it through the membrana adipofa, it mult be ‘ 


mary difordcr was in the tcfticle itfelf, and that the water continued downward to the bottom of the ferotum. A 

is only a confcqucnce of the other complaint. When the firm, waxed, flat ligature, compofcd of 'final! threads, is 

hydrocele happens to be the original difeafe, the tcfticle next, by means of a curved ntedlr, to be pafTed round the 
is alio found frequently altered in its appearance. It is Iptrmatic cord, at lead an inch above the difeafed part, or 
here paler than in its natural date. It is fometimes dimi- as near the abdominal ring as pwffible ; after which the 
triThed, but mote frequently enlarged. The enlargement veffils arc to be fecurcd by a running knot, and divided 
however is loft, iiaimlds, and tree from pair. ; and in about a quarter or half an inch below the ligature. The 
inch a fltuation ftiould never be extirpated. To this point cord and teflicic are then to be removed from the furruund- 
particular attention ought to be paid, othervvife wc iun ing parts by diflctling from above downwards, and no in- 
thc r»ik of committing a miftakc, into which practitioners ftrument is better for this purpofc than the common fcalpeh 
have been too frequently led — the extirpation of a tefti- After the difeafed parts arc removed, the knot upon the 
clc which ought to have been favtd. To keep free of cord muft be flackencd to difeover the fpermatic arteries 

this error, we ought to attend to the following circum- and veins ; both of which, by means of the tenaculum or 


fiances. 

When the difeafe begins in the tcfticle itfelf, cfpecially 


a common forceps, arc to be taken up. The ligature upon 
the fpermatic cord is now to be left loofc, fo as to act as 


eife* tre in the body or glandular part, or’ when it becomes hard a tourniquet if a hemonhagy fhould enfue; nor u there 
tcfUetc nuy and enlarged previous to any collc&ion of water in the more occa lion for leaving the ligature tied than for leaving 
smginal coat, it is to be confidered as of a different nature a tourniquet firmly applied to one of the extremities after 
* from tliat in which an enlargement of the part fuccecds to amputation ; bcfidcs, where patients have fuffned fuch pain 


a collection of water ; or if, upon evacuating the water, 
the tcfticle be found hardened, enlarged, and attended with 


as is fometimes mentioned by authors, it has been found 
to be owing to the tightnrfs of the ligature rather than 


pain and other marks of feirrhus, eipccially if the Airfare to any other caufc. In dividing the ligatures ot the blood- 
l>e unequal or ulcerated, extirpation ought certainly to be vclTel* at the extremities of the cord, they muft be left of 
performed. The fymptoms above mentioned ^Sometimes, fuch a length without the wound as to be readily removed, 
though rarely, begin in the epidydimis. In fuch cafes, however much the cord may retract in the time of the 
hoover, extirpation will fddom be advifablc, as there is cure. 

here HLwnys a fufpicion of a venereal affedtion ; and then In feparating the teflicle, a considerable . hemorThagy 
we ougfflfcy all means to try the remedies commonly ufed fometimes enfucs from the divifion of the fcrotal arteries, 
in fuel) diia^ip. In the prognofts, we attend to the age In fuch a cafe, they ought always lobe fixed with ligatures 
and habit of the body, as well a., to the ftate of the difeafe before proceeding in the operation. The parts being re- 
and length of time it has continued. moved, and die blood-vcflcls fecurcd, the wound is to be 

When the patient is young and the cnnftitution unbroken, cured, if poffible, by the firft intention ; and lor this por- 
wc may always hope for a cure, although the fymptoms pofc the tides of die ferotum arc to be brought together 
fhould be very conliderable ; whereas, in old infirm people, in the molt accurate manner, beginning at the under end, 
and in habits attended with an emaciated look, with iadi- an. 4 , fecuring the pans by adheiivr plafter as we proceed 
gcllion, and other fymptonu of obftru&ed vifecra, whatever upwards, and in fuch a way that the 6 * 1 ** of the foie may 
(late the difeafe may he in, there will be but a fmall chance be kept properly together. About two inches of the 
of fuccefs. ligatures of die cord are to be left out, and this part of 

If the difeafe lias fubfifted for a long time without con- the wound treated in the fame manner as the reft ; the 


fukrably inerrafing in Jize, we may rrafonably think it is whole to be lecurcd by a comprets of linen and a T 
of a milder nature than where it has made a rapid progrefs. bandage. 

As long as the tcfticle is only hard and free' from the for- The patient fhould now be laid te reft, and an opiate Treatment 
mat ion of matter, wc may expert a favourable event ; but adminiftered ; and if, upon the fecond or third day, any *fter the 
where collections of matter have already formed, either in inflammatory fymptoms enfue, they are to be removed by J | ,c **tu»o. 
the fubftauce or upon the ’furfacc of the tcfticle, there is methods commonly employed upon thefe oceafions ; as, to- 
uo other chanct of faving the patient than by means of pical blood letting, gcutle laxatives, and keeping the part 
extirpation. Previous to this, however, wc are to attend" constantly moift with a folution of fugar of lead. The 
to the ftate of the fpermatic cord ; for were any of it left in dreftingi ought not to be allowed to fhift, elie the cure will 
a difeafed ftate, little advantage could be derived from ex- be greatly retarded. They arc to be exafnined about four 
tirpation ; nor ought the operation ever to be performed but or five days after the operation ; and if nothing material has 
where we can reach the whole of the difeafed parts. We happened, they may be allowed to remain two or three 
are not to be prevented from performing it though the days longer, by which time generally the ligature can be 
cord ftiould be coniidcrably enlarged, providing it do readily removed 5 and the wound will be healed by the firft 
not evidently partake of the- difeafe of the tefticle ; for intention, excepting fomr fmall opening in the (kin, more 
the cord is generally fomewhat enlarged in the difeafed cfpecially where the ligatures were placed. Thcfc are to 
ftate of the tcfticle ; but this enlargement is for the inoft be drawn together by adhefive ftraps, and drafted in the 
. pail merely either a varicofc ftate of the veins, or a watery fame manner as formerly. In this way, if the patient be 
3 , y dilpofltion of the cellular fuhftance. other wife -healthy, a cure may be cxpe&cd in little more 

llut fuppofing no obllade to the operation, the me- than a fortnight 
performing thod of doing it may be this. The parts being pre- The method of drafting moft frequently praftifed is to 
the opera- v j ou fly fhaved, the paticHt is to be laid upon a fquarc apply a quantity of folt lint to the fore, and then a coin- 
table of about three feet four inches high, letting his legs piefs of linen over it, and to fccure the whole pith aT 
hang down ; which, as well as the reft «»f his body, muft bandage or a fufpeofory bag. The patient is then laid 
be held fiim by afiiftants ; or, he may be laid acrofs a bed to rail, and an opiate given. The fore is not to be touched 
in the fame manner. Then with a knife the incifioQ is to till a free fuppuration takes place, which will commonly he 
You X VIII. Fart 1. * X about 
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Sronc Sr about the fifth or fixth day, and then the drdBnfi me to 
^der*** be removed, and renewed from time to time; once every 
* two dayt, or oricner, as the quantity of matter may render 

it oerdTary. Sometime* after the operation the patient 
complain* of pain in the fore, and of tenfion and uneafmefs 
in the belly. In fuch a cafe, warn fomentations Should 
be applied to the abdomen, and the fore covered with 
an emollient poultice, and this repeated as often as may be 

aeccflary. 


hid upon a table or acrodi a bef, with bil {boulders raifed tV *15. in 
upon a pillow, to bring the done to the neck of the bl»d- 
der, and his tbi»hs a little elevated and Separated from each ... — y-i— 
other. A found adapted to the fiase of the urethra is to be 
cliofen t and previous to the introduction it is to be laid in 
warm water till it be of the heat of the body, and the* 
wiped and rubbed over with bland oil, butter, or axunge. 

The furge<»n Liya hold n f the peni* with hi* left hand, while 
with hi* right l#e introduces the found with its concave fide 
towards the abdomen. He is now with his left Hand.to 
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Sect. I. Oj Stone m the Bladder, 

C»ufe?<f A variety of caufes have been afligned as tendincr to the 
the forma. formation of calculi in the bladder of urine ; as, a drenm- 
i».*n cal- portion of a fuperabundant quantity of earthy matter from 
euii. the y,| oat j i on account of a fedentary life ; certain articles of 
diet or drink, containing a greater quantity of earthy mat. 
ter than others ; a continued ufe of fulid food without a 
Sufficient quantity of drink ; the peculiar a&ion of ah* 
fbrbcnt vcflcU ; the paiticular flrudure of the kidney ; the 
nature of the different excretory veffels ; the time the 
urine may remain in the kidney ; the habit of retaining 
the water in the bladder ; particles of blood getting 
into the kidney or bladder, and attracting the Sony mat- 
ter fo as to form a nucleus. fi. certain change of the 
vcflcls of the kidney forming the urine has by fome been 
confidered as a more probable caufe than any of the fotmer. 
*1 be formation of calculus fometimes begins in the kidneys, 
at other times in the bladder. 

Aftet a calculus has begun to be formed, it fometimes ac- 
quire* a great fixe is a few montlis from the foil obvious 
fymptoms ; but Iometimcs it remains in the bladder lor 
jso mftuy yean without arriving at any cotriidc ruble lire. 
Symptoms The fyinptom* commonly come on graduaUv, and bear 
fome kind of proportion to the lue asid inequalities of the 
ftonc. One of the fit Ik commonly taken notice of is an 
uneafy fenfatinn at the point of the urethra, which for fome 
time is perceptible only upon making water, or upon ufiug 
violent or jilting exercife. This fenfation gradually inert a- 
fe» ; and there is along with it a Frequent defire to mike 
water, which is commuuly voided in fmall quantises, and 
fometimes only in drops. When running in a full ft ream, 
k often fuddenly flops, though ilie patient is cunfcious that 
a confidcrablc quantity Hill remains, and feds a ilrong incli- 
nation to void it. If the Hone be large, the patient has a 
con ft ant dull pain about the neck of the bladder, and fre- 
quent deftre of going to duel. The urine is generally of a 
limpid colour ; but k is frequently thick, drpofiting a mu- 
cous fedimetit, and when the difirafe is violent it is otten 
tinged with blood. All theft complaints are greatly in- 
Created by exercife, cfpecially by riding on horfcback ; and 
from a long continuance of pain, the patient's health by de- 
grees becomes much impaired, and unlcts efle&osl means art 
employed for removing the esuie ot the difurdcr, death alone 
jxtU an end to his milery. 

Wc are rendered certain of the exiftenee of calculus when 
(mall pieces of lloue arc frequently palled along with the 
Urine. When this does not occur, we cannot be certain 
that the fymptoms do not aritc fmm an ulcer or tumor in 
the body or neck of the bladder, or from the prdTure of tu- 
ftaoss in the neighbouring parts. In doubtful calcs, how- 
ever, we have one mark by which we can judge with cer- 
1tr tain'r, nod that is by means of founding. 

Hfrihod ef This is performed by introducing an infl rumen? called a 
founding. found ( c g 8i.\ formed of ftccl finely poiifhrd, and having 
the natural curvatuic or the urethra. The patient is to be 
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draw the penis gently forward upon the inftrument, which 
is to be gradually pufhed into the bladder. If any difficulty 
occur ab >ut the neck or the bladder, this mav be obviated 
by introducing the finger into the anus, and railing the poiot 
ot the inurnment ; or the fame porpofe is more readily aa- 
fwtred by deprefling the handle of the found. If niU it 
does rot p:ris with cafe, much force ought by no means 
be tried, left the inftrumeut jierforatc the membranous part 
of the urethra. 

As loon as the inftrument entent the bladder, if it hsp. 
pen at oner to touch the ftonc, a tremulous motion wi.l be 
communicated to the fingers ot the operator, and the bufi- 
neis of founding is then accomplllhed, the nature of the dif- 
cafe being now afeertained- Great care, howe v er , is her* 
always tu-ccflary, as a few particle* ot fand, or a lu-dctied 
(late of the bladder, have fometimes communicated the faint 
femation. • 1* the ft one be not (boo di (covered, the intlru- 
ment is to be moved in fell direction* ; and ftiould the ope- 
rator be ft ill uafucccfatul, one «» r the fingers of the left hand 
is to be introduced into the rectum, to as to rarie that part 
of the bladder in which a ftonc may probably be concealed. 

Ir even this attempt prove incflettuil, the body of the pa- 
tient is to be put into d ilk* rent pohtiuns, and perhaps one 
of the bed is deprefling the (boulders and raifing the pelvis. 

By this mean a (lone may generally be felt, providing it is 
not contained in a cyll. which very lardy happens, li al- 
ter all thelc different attempts the iuigcou fouuid fait in dif- 
co wring the ftonc, the inftrument is to be withdrawn ; and 
i‘ fymptoms of ftonc be tiron rly marked, and it appear that 
neither icirrlius nor inflammation, which might give rife to 
tlule fymptoms, do cxi.l, a (econd or even a third trial it 
to be mxdc on the fallowing days. 

Various hthoutriptn s have been recommended for 3** 

ving the ftoue in the bladder; fucli as lime-water, cqilfkic^j-y^ 
aikali, fcuip, <5tc. but none of them cau l»e conveyed in fuch 
a Kate into the hladdcr as to be much depended upon, as 
they undergo the eTcsted change in the couifc ot the ciicu- 
lation. To obviate ihcic changes, it ha* been recommended 
to inject certain fluiJsof this dais through the urethra into 
the bladder; but this has not been attended with anv mate- 
rial advantages, and has generally been found to do injury t* 
the bladder. The only iff*. dual mrthiKi of removing floats 
from the bladder is by means of a chirurgical operation ; 
tl»e fuccels of which depends much upon the dexterity of 
the ftuveon, as well as on the con frit ut ion of the patient. 

When the conftitutiun has bten to much impaired that 
the patient complains greatly of fickncls and opprrflion at forhiddi-tg 
'ftomach, with naufea ind au iudinuion to vomit, especially hth cions), 
upon taking food ; when he has I ike wife a conitant thrift, 
and the puii'e is as high ns a hundred ftrokeain the minute— 
an operation ij improper till thefe fy&ploms are removed. 

The operation is improper alio when the petient labours 
under a fevere (k of the llone; for then inflammation of the 
bladder is apt to enfue to fuch a degree as to produce fup- 
puration. By frequent attacks and continuance ot thefe 
fits, the coats of the bladder are apt to be thickened and 
greatly contracted. This Unt nrcumftance may be known 
by the iotroduttiou of the found ; fur then it will flop af- 
ter 
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Stoi e m ter getting paft the fphin&er of the bladder, and cannot be 
^dcr*^" farther without coofiderable force, and at the fame 

time giving the patient the moil exquifitc pain. &or ought 
the operation to be performed when the bladder is ulcerated, 
efpecially where the patient is old and much debilitated, 
and where the difeharge of matter is great. 

Children more readily recov e r from the operation of li- 
thotomy than adults ; and old people from the age of 55 to 
that of 70, whole conliitutions have not b<en broken, are 
ir, lefs danger than thole in the full vigour of life, probably 
owing to inflammatory fymptoms being more apt to proceed 
to a dangerous length in the extremes of age than at the 
middle period of life. When the conftftytion, liowever, is 
not much impaired by the continuance of the diicafc, the 
operation may be undertaken with a probable degree of fuc- 
ctH* .dmoft at any period of the patient’s life. 

Several methods have been recommended for performing 
this operation ; but there are only two which can be prac- 
ticed with any propriety. One is, where the operation w 
to be performed immediately above the pubes, in that part 
or the bladder which is not covered with peritonaeum : the 
other, where it is done in the perineum, by laying open the 
neck and lateral j 3 a.it of the bladder, fo as to allow of the ex- 
traction of the done. 

Franco, a French furgeon, finding a flone in a child of 
two years of age too large to be extracted through an open- 
ing in perinsro ^the place where the operation was then 
perlormed), was induced to make an inciliou into the blad- 
der above the pubes ; but though the ftone was extracted 
and the child recovered, Franco, who publilhcd the cafe in 
1561, ®cv<r attempted the operation again, and even dif- 
fuses others from doing it. It does not appear indeed 
to have been much pra£tifed anywhere till fome time alter 
the commencement ot the prefen t century, about the year 
1720, when it was adopted and frequently performed in 
Britain acd other parts of Europe for the (pace of about 
1 2 or 15 years. The lateral operation came then to be 
more generally known, and fince this period the high opera- 
11 _ tion has been fcldom practised. 

VttV.od r.f In performing the high operation, the bladder mud be in 
perform ng a didended date, fo as to make it rife above the ofla pubis, 
(t * to allow an incifion to be made into that part of it which is 

uncovered by the peritonanim, and thereby to preveot the 
abdomen from being opened or its contents expofed. Some 
days, or even weeks, previous to the operation, the patient 
ought to be dr fired to retain his urine M long as he can, fo 
as to diltrnd the bladder till it can hold at lead a pound 
and a hal*, when the perfon is an adult and of an ordinary 
free i or the penis may be tied up to allow the urine to col- 
lt<ft. As thefe methods may be attended with great diftrefs, 
form* prefer diftending the bladder by injetding warm water 
by flow decrees till the bladder is fufficicntly full, which 
may be eafily known by relaxing the abdominal mu teles and 
feeling above the pubea. # 

When the operation is to be performed, the patient is to 
be laid upon a table of convenient height, with the pelvis 
higher .than the (boulders, that the parts may be fully on 
the ftteicb, and to prevent the bowels from preflint upon 
the bladder. The legs and arms are to be properly held 
by aflidants. An tncifion is to be made through the (kin, 
in the very middle of the under and fore part of the abdo- 
men, from fome way under the umbilicus to the fymphyiw 
pubes. The cellular fubftance, the tendon of the oblique 
mufclcs, the mufeuli redti and pyramidates, are now to be 
frparated ; and it in better to make this fcparation from the 
pubet upwards, fo as to be in no danger of cutting into the 
abdomen. The furface of the bladder will now appear un- 
covered by the peritonKum* Then the operator, with a 


common fcalpcl, or an abfeefs lancet, or, what is better. Stone in 
with a conrave (harp-pointed knife, makes a perfora- 
tion into the moft prominent part of the bladder, till the . ' , r 

fore finger of the let hand can be introduced. The liga- 
ture is now to be removed from the penis ; then with a 
probe- pointed biiloury, making the finrer ferve as a conduc- 
tor, the wound is to be made fuifiiiently large for the ex- 
traction of the calculus, taking particular care, however, not 
to carry the inciliou fo high as to cut the peritoneum. 

This part of the operation being rinifhed, the done is to be 
extracted with the huger ; or if tint be impracticable, the 
forceps are to be employed. Should it unfortunately hap- 
pen that the ftone i* broken in the extraction, the riecea 
are to be removed entirely by the fingers rather than by 
fcoops, which were lotnctirr.es ufed. The edges of the 
wound in the integuments are now to be drawn together by 
means of the twilled future, leaving about an inch and a half 
immediately above the pubes tor the difcLarge of any urine 
which may be there evacuated. The patient i* to be laid 
in bed, with the pelvis dill kept higher than the ihouldrrl. 

Gentle laxatives are to be occaiionally given, and the anti- 
phlogiftic plan ttri&ly adhered to: ^ 

The advantages of this method are, that larg-r ft ones can Ajutages 
be extracted by this than by the lateral operation, and tinted J -.[*?- 
fiftulous forra are lefs apt to cnfuc. The diiftd van rages ® re *^" ta K c# 
the danger of opening or wounding the peritoneum, and^*'^™’ 
thereby expofing the abdominal bo well ; the frequent oc- 
c urituce of inflammation about the beginning of the ure- 
thra, fo as to occafion the urine to bcdiiiufcd in the cellular 
fubftauce on the outfidc of the Ididder, ami thereby produ- 
cing futures difficult to cure ; the extreme difficulty of heal- 
ing the wound, tfpecinlly in bad oouftilutions ; and, laftly, 
the fmall number of patients, after the age of thirty, who 
have been found to recover from this operation. ^ j 

Ficrc Jacques, a French prieft, was the inventor of the Lateral 
lateral operation. He fiift appeared at Paris in 1697, xnd°P era, ' <M *» 
afterwards operated in a great number of cafes. a 

He introduced a found throurhthe urethra into the biad-jr re *» 
dcr wiili a ftraight bitlourv, cut upon the ftafT, and carried 
his incilion alon ( the ftaff into the bladder. He then in- m mod of 
traduced the fore linger of the left hand into the blacWeT.j *^^"* 
ftarchcd for the ftone, which, having withdrawn the found, 7 * 

he extracted by means of forceps. The patient was now 
carried to bed, and the after treatment left to the attend- 
ants. 

Profcflbr Rau of Holland improved upon this method, Improved 
by making a groove in the ftaff, which enabled him, with tWtlfer 
greater cmaimy, to continue his incifion into the bladder : R * a * 
bat inftexd of dividing the urethra and proftatc ghuid, the 
latter of which he was afraid of wounding, he diftedted by 
the lide of the gland, till the convex part of the ftatf wan 
felt in the bladder, where he made lus incifior, ami extract- 
ed the ftone ; but this method was too difficult to perform, 
and attended with too many inconveniences and dangers ever 
to be generally received. It fuggefted, however, to the c«-Ajgjieiltd 
Icbraied Chcfcldcn the lateral method of cutting, as it *the lateral 
now with a few alterations verv generally pratlifrd. Wc°* lciati ® B * 
ftiall attempt to deferibr the different ftepa of this operation 
in its prefent improved date. 

The manner of preparing the patient depends upon a ▼*- Manner c f 
riety of circumftarjce*. If he be plethoric, a lew ounces ©(preparing 
blood fttould be taken away, and at proper intervals the the patient* 
bowds ought to be emptied by any gentle laxative which 
will not gripe. The diet ihould con fill of light food for 
fome time previous to the operation. H the pain be vio- 
lent, opium is neccfiary. Sometimes it is relieved by keep- 
ing the patient in bed with the pelvis railed, fo as to remove 
the ftooc from the neck of the bladder. He ought not to 
Xi fit 



164. S U R 

8;ow in fit op, or take any exertife, io the time of preparation. The 
^dfr* 4 warm bath ought to be tifed two or three time*, and the pa- 
* ^ ' . tient fhould remain in it half an hour at each time. A lax- 

ative ought to be given on the day preceding the operation, 
and an injrAion a few houri before it is performed. The 
patient ought to drink plentifully of Tome diluent liquor, and 
to retain the urine fcveral hour* previous to the operation. 
If this cannot be readily affeAed, a flight comprcflion, by 
means of a ligature, may be made upon the penis, fo as to 
have the bladder fuffkicnilv dillended, that there may be no 
danger of the pofterior furface bciug hurt by the end of the 
gorget. The perinxum and parts about the anus fttouldbc 
well fhaved. 

Manner of A tabic fomewhat more than three feet in height, and of 
Informing fufficient ftrength, is now to be firmly placed, and properly 
*hc opera- covered with blankets, pillows, &c Upon this the patient 
is to be laid and properly feenred ; and for this purpofc 
there ought to be two pieces of broad firm tape, each about 
five feet in length, which are to be doubled, and a noote 
formed upon them. A noofe is then to be put upon each 
wrift, and the patient defined to lay hold of the middle of 
his foot upon the outfide. One end of the ligature is to go 
round the hand and foot, and the other round the ankle and 
hand, and crofs again, fo as to repeat the turns in the re- 
verie way. A running knot is then to be tied, by which 
the hand and foot will be properly fecurcd. The buttocks 
are then to be made to projcA an inch or two over the 
table, and to be raifed confiderably higher than the lhoi:!dcts 
by a couple or more pillows, and one ought to be put un- 
der his head. 

The operator is now to introduce a grooved ftaiT ( fig. 83.) 
of proportionable fize, and open to the very end, through 
the urethra into the bladdct ; and having again fully fatis- 
fied himfdf of the exiftencc of a ftone, he inclines the ftaff, 
if the furgeon be right-handed, obliquely over the right 
groin, fo that the convex part of the ftaff may be felt in the 
pet inarum on the left fide of the raphe. He then fixes it, 
and delivers it to his afiiilant, who is to hold it wifh his 
right hand, defiring him to prefs it gently, in order to make 
the fulcus of the naff projcA in the dircAion in which he 
received it. With his left hand the fame attulant is to raife 
and fupport the fetoturo. 

The thighs of the patient bring fufHcicntly feparated by 
the afiiitants and the futgeon being feated upon a chair of a 
proper height, and in a convenient light, he makes an inci- 
fion with a common convex edged fcalpcl through the Ikin 
and cellular fubftance, immediately below the fymphyfis of 
the offa pubis, which is a little below the ferotum, and where 
the crus penis and bulb of the urethra meet, and on the left 
fide of the rtphr, and continues it in a flanting direction 
downwards and outwards toihe fpace between the anus and 
tuberofity of the ifehium, ending fomewhat lower than the 
balls of that procefs, by which a cut will be made of three 
or four inches in length. This incifion ought not to be 
(hotter than is here dircAed, otherwife there will not be 
room for the reft of the operation. As loon as the Integu- 
ments are thus divided, he ought to introduce two of the 
fingers of the left hand. With one he keeps back the lip 
•f the wound next the raphe, and with the other he prefles 
down the reftum. He ought likcwifc particularly to guard 
againft cutting the cruresof the penis, which he can readily 
feel, and feparatc at their under part with one of the fin- 
gers. He next makes a fecond incifion almoft in the fame 
dircAion vrith the firft, but rather nearer to the raphe and 
anus, by which he preferves the trunk of the arteria pudica. 
By this incifion he divides the tranfvei falls penis, and as 
much of the levator ani and cellular fubftance within thefe 
as will make the proftatc gland perceptible to the finger. 
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If any eoafiderable veftel be cut, it is immediately 10 be in 

fecurcd, though this is feJdom neceflary, After this he will 
liave a view of the membranous part of the urethra, which 
is diftinifuifiied from that envered by the bulb by being very 
thin. Pie is now to fearch for the groove of the (laff with 
the fore finger of his left hand, the point of which he preffes 
along from the bulb of the urethra to the proftate gland, 
which furrouuds the neck of the bladder. He keeps it 
there ; and turning the edge of the kni:e upwards, he cuts 
upon the groove of the ftaff, and freely divides flic membra- 
nous part of the urethra, from the proftatc gland to the 
bulb of the urethra, till the fluff can be felt perfectly bare, 
and that there is room to admit the point of the finger ; 
and as the finger aGiits in keeping the parts ft retched, and 
effectually prevents the rcAum from being hurt, the incifion 
into the urethra may be made with perfect cafe and fafety. 

The next part of the operation, viz. dividing the pro- 
ftatc gland and neck of the bladder, might, by a dexterous 
operator, be fafcljr performed with a conunou fealoci, with 
the edge turned the oppofite way. But to guard a^ainft 
accidents, a more convenient inftrunient, called the rutting 
go rgti (fig. 84.), is now in general ufe. It was originally 
invented by Mr Hawkins of London, and fince his time lua 
undergone various alt rations. Fig. 85: U a double gorget 
invented by Dr Monro. The inner plate, which ia blunt,, 
is made to flip forwards to proteA the back part of the 
bladder. The membranous part of the urethra being now 
divided, and the fore-finger ftill retained in its place, the 
point of the gorget, previoufly fitted to the groove, is to 
be direAcd along the nail of the finder, which will fare 
to conduA it into the groove of the ftaff ; and as this is 
one of the niceft parts of the operation, the moil particular 
attention is here required that the point of the gorget be 
diftinAly heard to rub in the bare groove, and that nothing 
is interpofed. 

In the inlroduAion of the gorget into the bladder, if the 
affiftant could he depended upon, the ftaff might he allowed 
to remain in his hand : the operator, however, generally 
choofes to manage it bitnfclf. He now rifea from his feat, 
takes the ftaff from the afliftant, raifes it to near a right 
angle, and preffes the concave part againit the fymphyfis of 
the offa pubes ; fatisfies himfdf again that the point or beak 
is in the groove, and then putties 00 the gorget, following 
the direAion of the groove till the beak flip from the point 
of the ftaff into the bladder. The gorget is not to be puftv- 
cd farther than this, otherwife it may wound the oppofite 
fide of the bladder, 

The gorget having now entered the bladder, which ia 
readily known by the difcliarge of urine from the wound, 
the ftaff is to be withdrawn, and the finger introduced along 
the gorget to fearch for tho ftone, winch, when felt, will 
point out the direction to be given to the forceps ; at any 
rate, the introduAion of the finger ferves to dilate the 
wound in the bladder ; and this being done, a paii of fo^ 
ceps (fig. 8fi.) of a proper fiae, and with their blades aa 
nearly together as their form will allow, arc to be intTodi* 
ced, and the gorget withdrawn flowly, and in the fame di- 
rcAion in which it entered, fb as to prevent it from injuring 
the parts in its return. After the forceps are introduced, 
and patted till they meet with a gentle refiftance, but no 
farther, the handles ought to be depreffed till they are fotne- 
what in an horizontal direct. on, as this will moil correfpond 
with the fundus of the bladder. One blade of the forerpa 
is to be turned towards the fyrnphyftg of the pubes to de- 
fend the foft parts there, the other of confequcnce will guard 
the return. After they have diftinctly touched the ftone, 
by moving them a little in various directions, they are theu 
to be opened, and the ilooe Lid hold of, which may gene- 
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fitmteia rally be done with eorfidrrable eafe. It frequently hap. 
the B»d- pens, however,' that when the Hone is fmall, it is not readi- 
t dcr '* ly felt with the forceps ; and in (lances may happen where 
* the under and back pail of the bladder may be fo drpreffed 
ns to conceal the ft one. In fuch a fituation, nothing will 
more readily bring it in the way of the forceps than to intro- 
duce the finger into the rtthim, and elevate this part of the 
bladder. Straight forceps are eenerally tiled ; crooked ones, 
in fome very rare cafes, however, may be neceflary, and there- 
fore the furgeon ought to be provided with them. 

Aftet the forceps has laid hold of the ftone, if it be 
fmall and properly placed, it may readily be extracted ; but 
if, on the contrary, the handles of the forceps are now ob- 
ferved to be greatly expanded, it is certain the Hone ia im- 
properly fixed, or that it U remarkably large: in either cafe 
it (hould not be held fail, but allowed to move into the moil 
favourable fituation ; or the finger is then to be introduced 
fo as to place it properly for extraction. If this cannot be 
done with the finger, it ought to be allowed to Hip out of 
the forceps, in order to get it mote properly fixed ; and as 
the moil common form of the flone is flat and oval, or 
fomewhat like a flattened eirg» the forceps fhould have hold 
of the fmallcit diameter, while an end presents to the neck 
of the inflrument* The ftone fhould be grafped with no 
greater firmnefa than is merely fufficient to bring it fairly 
out. Ii fhould he extracted in a flow and gradual manner. 

When a ftone is broken in the bladder, all the arger pie- 
ces are to be extracted by the forceps, which are >to be in- 
troduced by means of the finger ferving as a director. The 
f mailer parts are to be removed by means of a fcoop (fig. 
87.), or probably the finger may be more convenient ; and 
as the lcaft particle allowed to remain, or which is not 
wafhed oft* by the urine, may ferve as the nucleus of another 
ftone, a large quantity of water, properly warmed, is to be 
injr&ed by a bag and pipe, or by a fyringc ; and for this 
pnrpofc the body of the patient fhould approach at lcaft to 
an upright pofture j and to give the particles of ftone an op- 
portunity of colk&ing near the incition of the bladder, the 
wound may be Hopped for*a little after the injection is 
thrown in. * 

When a ftone is extrafled of a regular, firm, and rough 
furfacc, it fcldom happens that any others remain in the 
bladder. On the contrary, when it is of an irregular fliape, 
and fmooth and poliflied, particularly in certain places, 
with imprrffions formed upon it, there is the greateft pro- 
bability of others remaining. There are exceptions, how- 
ever, to thefe rule 4 ; and therefore the operator, inftcad of 
fruiting to them, fhould introduce his finger, which will an- 
fwer the purpofe w ithout any other fearcher. 
element after l ^ e operation, any confiderable artery bleeds 

<cr the touch, h is to be taken up with a ligature ; but if this be 
^ration, impracticable, the hemorrhagy ought to be flopped by means 
of preflure, and for this purpofe a firm roller introduced at 
the wound anfwers fufficicntly : and to prevent any ftop- 
page to the discharge of urine, a fiivcr fcauula, covered with 
caddia, and dufted over with flyotic powder, may be introdu- 
ced into the wound with advantage. 

Sometimes it happens that a confiderable quantity of 
blood, inftcad of paffing oft by the wound, is colleded in 
the cavity of the bhdder, and may produce ver% dangerous 
fymptoms. To prevent this as much as poffible, immediate- 
ly upon the operation being finifhed, the patient’s pelvis 
mould be made confiderably lower than the reft of his body; 
by which means the Wound will be kept in a depending po. 
fturc, and the blood will efcapie more readily by the wound. 
But if it be fuund that blood is ftill lodged in the cavity of 
the bladder, it mu ft be immediately extracted. 

As fiuou as the blooding is {topped, the patient is to be 
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untied, a piece of dry foft charpee put between the Ups of Stone in 
the wound, and often renewed, and the thighs brought toge* 
tlicr. He is then to be laid in a bed, in fuch a way that * 

tbc pelvis may be confiderably lower than the reft of the 
body, to give a favourable direction to any blood which may 
afterwards flow from the wound. A confiderable dofe of 
laudanum is now to be given. From 30 to 50 drops for 
an adult will commonly be neceflary. From this period, 
unlefs the ftone has been large and difficult to extract, the 
patient commonly falls afleep, or at leail lies quiet for a few 
hours ; but afterwards generally begins to complain of pain 
in the under part of the abdomen. Anodynes are now to 
be given both by the mouth and anus, and warm fomenta- 
tions, by means of flannels or bladders filed with warm wa- 
ter, arc to be applied to the region of the bladder, as the af- 
fection feems to be of the fpafmodic kind. 

If by a continuance of thefe Remedies the pain abates, 
no anxiety needs be entertained concerning it \ but if it in- 
creafe, and cfpecially if the abdomen become hard and . 
fwclled, and the pulfe full and quick, and thefe fymptoms 
become gradually worfe, great danger is to be apprehended, 
as they moll commonly take place in consequence of inflam* 
matron. In this fituation, as much blood ought to beta- 
ken as the patient can bear. A large injection of warm 
water and oil, or linfeed tea, fhould be given every fix or 
(even hours, and the fomentations continued at the abdo- 
men. If the fymptoms continue to grow worfe, the pa- 
tient fhould be immediately put into the feroicupium or 
half bath. 

By a proper continuance of thefe means, with a low diet 
and plenty of diluent drink, the above fymptoms may fre- 
quently be removed. The rererfe, however, is fometimet 
the cale. The wound becomes doughy and ill conditioned ;. 
all the fy mptoms, in fgite of every effort, continue to in- 
ctcafc, and foon terminate in death. 

But where matters end favourably, the wound by degrees 
puts on a better appearance ; the urine pafles almoft from 
the beginning by the urethra (moil frequently, liowevcr, it 
is difeharged by the wound for the firft two or three 
weeks); the pain in the abdomen gradually abates, the feve- 
rifh fymptoms are foon removed, a complete cicatrix ia form- 
ed, and the wound is fomuimes cured in a month ; though 
upon other occafions three will be neceflary. But it mull 
depend greatly on the nature of the conftitution. 

Excoriatioo of the buttocks may be prevented by pla- 
cing a fheet under them fcveral times doubled, the breadth 
to be 18 or 20 inches, and to be all rolled up, except the 
pari which is to be laid under the patient, the reft of the roll to 
be by his fide, which is to be unrolled as the nurfe draws 
the wet part from under him. If, after the ufc of this, exco- 
riations lliyuld Hill happen, the part may be waflied with 
cold water ; or the parts round the wound, after being well 
dried, may be rubbed with any tough fimpte ointment. 

In patients of a debilitated conftitution incontinence 
of urine frequently occurs alter tlitfr operation. In gene- 
ral, this is removed as the patient acquires ft rent; th. 
Nourishing diet, cold bath, the bark, and other tonics, arc 
ol much fervicc here ; but where thefe are afterwards found 
ineffectual, inftruments for comprefling the penis, or others 
for receiving the urine, have, beta found uieful, and arc 
now made in fuch a convenient way as to allow them to ber* 
constantly uftd Co long as they may be found neceiTary. 

An operation for ftone in the bladder is much fcldomerut 
required in women than in men, on account of the fhortoefain 
of the urethra in the former allowing a readier paftage fop females* 
the (mall calculi which get into, or arc formed in, the blad- 
der- It is likewise in women more litnple, and of courfc 
more readily performed. It might be done in the firmer 
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* nsnncr 41 > R the milt*, blit tl>cr*! would be the jrreateft pro- 
rtey*. h^biiftT of woundin ' the vagina. In a tew cafes the opera- 
te v . tida has been petfiormed from the vagina itfeif ; but it i« by 
ro means advifablc, v. a floors would not only be ext racked 
with greater difficulty, but, on account of" the thionefs of 
the parts, the urine would mo ft probably form a till clous 
opening, and a communication be jnatatainrd between the 
bladder and vagina ; or cicatrices here might be attended 
with great inconvenience in child labour. 

In the method commonly pndifed, the patient being pla- 
ced and feet ncd in the fame manner as in the operation upon 
the male, the operator introduces a (hort grooved llaff, 
(lightly curved (fig. 88.). into the bladder; then by meant 
oi the common gorget already mem toned, with its point 
palled along the groove of the llaff, he by* open the 
whole of the urethra and the neck of the bladder. The 
HafF is now to be removed, the finger introduced upon the 
gorget, and to feel for the done, which is to be removed as 
. already directed for the operation on the male fubjed. 
Where incontinence of urine occurs after the wound is heal- 
- ed, a pdlary is to be tiled within the vagina, or a fponge ap- 
plied, or a tin machine to tcceiv* the utine. 

• 

Sect. II. Of Stones in the Kidneys. 

Th t fymptoma of Hone in the ktduey* are, pain in the re- 
gion of the kidney*, fteknefs, and vomiting, the urine fome- 
time* mixed with blood, at other time* with mucus or even 
purulent matter ; but the Came fymptoms r.ie often induced 
by other caufcs, efpceially from inflammation and fuppura- 
lion of the kidney. Nephritic complaints ha*e frequently 
fab ft fled for a long time, where Hones have hern blamed as 
being the caufe of them ; and yet upon difletftion purulent 
matter alone has been detcAed. From this circiimftancc, 
as well as from the great depth of the parts and the large 
fire of the blood vcflcls of the kidney, the operation of 
nephrotomy could not be performed, but with the great eft 
uncertainty and rnoft imminent danger, and is therefore 
never attempted. A few cafes indeed have appeared where 
inflammation induced by a ftone in the kidney terminated 
in aburefs and the (lores wctc taken out ; but it was not 
till they had worked their way out of the kidney* into the 
cellular fubtlance, fo that it only remained to open the ab- 
feefa and extract them ; but otherwife the operation i« never 
to be thought of. 

Sect. III. Of Stones in the Urethra. 

Those who are troubled with cahrulous complaints fre- 
quently paf* Imall Hones along with their urine ; and when 
theic arc angular or of confiderable fixe, they fometime* 
Symptom* Hick, and give much unealinefs. The fymptoms are at 
of ftooei in firft pain, then inflammation and fwelling, attended with a 
^ urc '-^r>- partial, or total fuppreffion of urine, which, if long neglected, 
is apt to terminate ia a rupture of the urethra, when the 
urine will be difcharged into the neighbouring part*. The 
greatrft attention is therefore ncccilary to get the Hone ex- 
v g (rafted as foon as poflihle. 

Method of When a Hone is in the urethra, unlefs it be of a lar?c 
extracting fixe, or hat been long impacted, and the inflammation great, 
t k* ia * attempt* ought to be made with the finger* to pufh it out ; 

but previous to this, the penis (hould be relaxed as much as 
poffible, fo as to remove a certain degree of fpafm which the 
prefence of Hone here probably creates, hlood ought to 
be drawn by general or local moms, according as the pa- 
tient may be of a plethoric or emaciated habit. He fhouid 
be immerfed in a warm bath, and get a full dofe of lauda- 
num, and warm oil ought alio to be thrown into the urethra. 
After thefc remedies have relaxed the part* as much as may 
be, the extraction ia.to be attempted. 
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For this puipofc certain inHruments haw been contrived, 
particularly a tube containing a pair of elaitic forceps (fig. *hel'.> 
89-% to be introduced into the urethra fo 24 to lay hold of llil 
the (tone. In fome cafes they certainly mi.'.ht anfwer the 
purpofc, but they have not been iound very uieful ; and ag 
they may increnlc the irritation already prefer. t ia the ure- 
thra, they arc fcldom, if ever, employed. IriHcad of them, 
tire furgeon ul’e* gentle preffitre on tiie penis to pufti the 
Hone outwards ; and a* calculi larger than a field bca* 
have femetimes keen paifed by the urcUira, an operatiua 
ought not to be performed till gentler means have beta 
pcrliftcd in for fume time. When thefc means have failed, aa 
median ought to be made immediately upon the Hone, 
which is then to be removed by a probe, or with a pair of 
fmall forceps. When a ftone is lodged near the neck 
•1 the bladder, after the patient has been placed and 
fee a red ia the fame manner as for the lateral operation, 
while au aftiflant fupports the foot urn and penri, tire ope- 
rator introduce* a finger oiled into the anus, to fupport the 
ftone in its place, and prevent it from Hipping into the blad- 
der. An incifion is then to be made, and the Hone turned 
out. The after treatment wiil be nearly tlie fame as that 
after the operation of lithotomy. 

When, again, a Hone has advanced further io the ure- 
thra, the bell method is to draw the (kin ftrongly forwards 
or backwards, and then to cut upon it and turn it out, 
when the ikin will Hide back fo as to fcover the wound, and 
prevent the urine from paffimr through it ; and by this 
means it will generally heal by the firft intention. If part 
of the urine pafa through the wound, and infinuate into the 
cellular iubtUrcc, an attempt is to be made with the band 
to preln it back. If that prove infufficient, a cut is to be , 
made throu rh thr (kin oppofue to the incifion of the ure- 
thra ; but this will fridom be found ncccflary. If a ftone 
is fixed near the point of the urctma, it may be removed I 
with a pair of forceps ; or, if this fail, the urethra is to be 
dilated with a fcalpel ; and if this ako be iiduificicnt, an in- 
ciGon is to be made as above directed. When the curt it 
nearly completed, a lube iorined of Itlver or elaftic gum, 
or a hollow bougie, may be uicd to keep the uittha of a pro- 
per fixe. 

The word part of the urethra for a ftone to flick in is 
that immediately behind the ferotum ; tor then the urine is 
apt to pafs by the irvciGon into the cellular fubdftnce of the 
ferotum, fo as to occalioa huge (welling* there. To pre- 
vent this, a ftone fo (floated ou^ht, if poflihle, to be pulhed 
forwards with the fingers ; or if this be impracticable, it 
(hould be pulhed back into the pcrtnscam by means of a 
llaff. 1* both methods fail, a cut is to be made at the 
under part of die ferotum, which is to be well iupportrd, 
and at one fide of the leptum, and continued upwards till 
the hone is felt, when an inciiion is to be made into the 
urethra, and the flour extracted as before directed. 

Chap, XXV III. • Of Incontinence and Supprejfon of 
Urine. 

Imcowtiniwce of urine may arife from various cattles, j 
as, from a lots of power in the fphin&er of the bladder, ^ c- 
while the rptural tone of that organ remains unimpaired jr-rpeed* 
or from irritation about the neck of t!ic bladder, produced***' 
by the friction of flwnes contained in.it ; or from a lacera- 
tion of parts by the operation of lithotomy 1 or from the 
preflu re of the uterus in a (late of pregnancy. 

When the dikafe is owing to a want of tone in the - v . 
fphin&er, the cure is very difficult, becaufethe conrtitutioo Ti 
in general is frequently affcCled. The moft uieful remedies 
are tonics, efpcually peruviau bark, chalybeate waters, and 
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Incentt- the told bath, both generally and locally applied. 

^ u ^^ ancca applied to the perin*um are perhaps of greater 
ct Ume! Service than any thing tile, as cloths wet with vinegar and 

* v cold water, or with a thong Solution of faccharom faturui 

in vinegar ; but the bell method of applying cold is to 
dafh water immediately from the fountain upoa the anus 
and perineum. When it ariArt from the irritation of ftoncs 
in the bladder, opiates and mucilaginous liquors plentifully 
efed frequently give great relief. When incontinence of 
urine it owing to a laceration of parts in performing the ope* 
rntioo of lithotomy, the difeafe is nearly of the fame natme 
in that from the canfc ftrft mentioned, and therefore the 
lame remedies are of fervice. When thefe remedies fail in 
either of the cafes, compreflion of the urethra prevents any 
inconvenience artfing from the cotiftsnt dripping of the 
urine; and for this purpol’e an inftrument termed jttpii* ptmt 
Pls<e (^R* 9°*) applied to the pent’s; or, to prefs ajainft the 
3 Qh;c jtC’. urethra of the female, peflariet (fig. 91.0 and»*) are contrived, 
which are made in fuch a way as to he introduced into the 
vagina, and there to prefs upon th* urethra. I hey 
are lonaetitr.es made of fponpe, but thofe of ivory or wood 
well potifhrd are more generally preferred. . A {mail bot- 
tle made of elatlic gum, an 1 open at both ends for the ps».f- 
ia^e of the mcnftrual dife barge, avitwtn the pttrpofc equal- 
ly well. Certain calm, however occnr where pit flare upon 
the urethra is improper, efpcciaUy where tliere is a con flint 
define to pats water ; and here much relief fe obtained from 
the ufe of receivers, which are now fuited to both fexes. 
Fig. 92. reprdenu one tor the male, and tig. 93. one tor the 
female. 

>ffu r<t* We (ha)l here treat »nly of that fpecres of fuppufGon of 
urine where the orme.it collected in the bladder, but front 
feme obftruriing cauic I* presented freon being dikhaigcd. 
It arii'es fiom a vanety of canfc s. 
r rt t n.eitt When ii arifes from a Vant of time in the body of the 
"v^frsm” kinder. ls ° rt<n «Mincdcd with palfy of the lower ex- 
v r c.f trenail ies ; it i$ frequently owing alfo to retaining tutor too 
o.i« , n rh«kmg. The catheter, in this calc, ia» commonly an tffcchtal 
. |v .-j tt.c remedy, and ought to be employed as toon as the fupprrifion 
udder, h evidently formed, and rqn sled from time to time, till the 
time of tin: fyftcm is recovered by the ufe o’ proper ram* 
dies. Trie method of imioducirg the catheter is the tame 
with that already diicded for bunding for the ft 4 me. 
Fig. 94. a catheter for the male, Irg. 95- one for the fe- 
male. 

When the affeftton antes from fpafm about the neck of 
the bladder, opiates, warm water thrown into the rectntn, 
and afterwards the warm bath, ar? the bed meant of pro- 
ducing relief. When it proceeds from feirrhto* of the pro- 
Mate gland, or from other tumor's, it from obftrudions of 
the urethra in confequence of gonorrlicea, the trra'mcnt to- 
be afterwards described will be found bed fuitrd for fucli 
complatnla. Wlien the fuppreillon arifes from the prdlure 
of the uterus in the hitter months of pregnancy, chan’c of 
pofture is fometimes found to have forae effeet ; but if this 
fail, immediate relief can commonly be given by the intro* 
du&ion of the catheter, which in women it for the uaoft 
f part readily done. 

. um ; n . SupprcfTion of uriuefrom inflammation aflVfting the neck 
pi mar ion ©f the bladder is one of the raofl planning varieties of the 
*J^ C difeafe, as it produces paitt, and facli a degree of 1 welling 
t e *0-^ parts as to reader the mtrodu&ion of the catheter in- 
admiflifolc. It may arife from the matter in gonorrhoea 
jmfDng backwards along the cogrfc of the urethra. An 
improper life of inrfeftio-.s baa likewife frequently produced 
this fpecics of the difeafe. The treatment is nearly the 
feme aa. tor inflammatory complaints in other paits of the 
body. Llood-ktung (hould be employed, and particularly 
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OpiateB ©tight Inronii* 
to be given in large doles, lnjeftions cf warm w»t< r g Wni J^ 
fhould be frequently thrown up the retirm, and the whole 
body fhottid be imenerfed in the wjum loath. If thefe — — ^ ^ 

means be properly ufed, they will vny fcldom fail of fuc- 
ccfa ; but when they do not prove effectual, when the blad- 
der becomes painfully dillcmfed, nnd when every attempt 
to introduce the catheter has faded, nothing is to be de- 
pended upon but a puncture made into the body of the 
bladder, in order to difebarge the water contained in It. 

Various met hod j have bun propofed for effecting this M e ' t h™1 r>f 
operation. Punfturiug the bladder above the pubes huptjtj&urii.g 
been recommended by many respectable authors. The** hlad.l«e 
following is the inetlnHl of doing it: A lancet-poitited 4 'V ,rc l ^ e 
trocar, about two inches loug, is to be at once introduced p 
through the m teguments about an inch and half above the 
pubes, into the body of the bladder. The ililette is to be 
removed as foon as the water begins to fluw through a 
groove funned in it, and the urine allowed to flow through 
the cauula, which is fecured to the body by means of a 
bandage. A cork is to be fitted, tc the canula, that the 
urine may pafs oil at inteivala only. The canula is to be 
retained til! the canfc which produced the oblfcni&ion is fo 
far removed that the patient can diichargc tlae urine in the 
natural way. It outfit to be removed every three or four 
days, ami (.leared fiom the fordcs which adheres to it* 
otherwife it f«xm become^ covered with a calculous cruft, 
which tenders the extraction exceedingly dif&cult. On 
thefe occalioiw a firm probe, of fufheient length, ought u» 
be piffe.l through it into the bladder, upon which it may 
again be eatily returned ss foon as it is properly cleaned. 

This method of puncturing the bladder is not altogether 
free fiom objections: the bladder being fufpended for a 
long time on the canula, its tone is Ibmctimca deftroyed ; 
and if it happen to flip off the canula, the operation mult 
be repeated ; loefidet. the uriuc may be ddTufed in the lur- 
lounditig cellular fubitnnoc. 

When tl»e bladder ix lobe punctured from the perioamm, Methud af 
the trocar, which ou^ht to be kicger than the one for punc ponduriii^ 
taring abc-vc tlx }iabes, is to be introduced at a little di- trom 
ftar.ee from the rspha j»erin*i, and then paflird into the body ^ IC,,<l * lun * 
of tlie bladder, a little to the upper and outfide of the 
proftate gland, carrying the point o» the inilrumetit a little 
upwards to avoid woiuading the ends of the ureter or fc- 
nmittl vrfui*. Pun<ftwring from the anus or the vagina ia 
females, arc attended with fo* many iucuoveniences that they 
ought never to be attempted. 

Chap. XXIX Difeafts of th» Penit . 

Sect. I. Of QbflmUimt of the U rrtkra. 

Oasraccrioxs of the urethra freqiumtly occur after ir-Canfe^ol 
pealed or feverc attacks of the venereal difeafe. Tlicy nbftruc* 
may tx owing to caruncles or ftcfhy rxcrelccuccs in tbc*ion«<»f »b© 
t WBtht l ' r to tumors in the lining membrane, or p«rta couti- 111 * 1 ^^ 
puoiu to the urethra, in confequence of inflammation; to 
fpafmndic atfefituma of the urethra ; or to iknftore* properly 
fo called. 

Till of late yeaT* almoft every inftance of ob&ru&ion sa 
tlic urethra has been attributed to caruncles, but their oc- 
currence is much Ids frequent than was formerly imagined. 

They are rarely found except near the poiat of the urethra. 

They are confidered to be nearly of the fame nature with 
the warts which grow upon the prepuce or root of the 
giant in venereal cafes, 'rumors obftr uAing the paflhge 
in tlie orine may be occafioned either immediately by in- 
flammation, or in cocfequcnoc of old fores within the ure- 
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Ohihvf. tlra . Qr tumors, from whatever caufe, may be feated in the 
v fc'iiia ^P 011 cavernufa.conti|niout to the urvthia, and may prefs 
^ - upon it in fuch a manner as to caufe an adheftott of in Juki, 
and thereby fioduec floppagc of* the urine. Spafmodic 
PnCturcs of the urtthra Sometimes arife from (tone m the 
bladder, in. mi times in gonorrhoea there is fuch a degree of 
contraction that neither flatT nor bougie can enter. This 
■variety of cibftm&ion is known hy its coming on fuddcnly, 
and going off fometimes almoft completely in the fpace «! a 
few horns. Of the prrmanent flriclurc, or fliietnie pro- 
pcrly fo called, Mr Hunter obferves, that in mod of the 
cafes of this kind which he has feen the difeafe extends no 
farther in breadth than if the part had been furroundcd with 
a piece of packthread. He has however feen the urethra 
irregularly confra&cd for above an inch in length, owing 
to its coats or into t id membrane being irregularly thicken- 
ed and forming a winding canal. He farther obferves, that 
a (tribute doe;, nut arife, iti all cafes, from an equal con- 
trad ion of the urethra all round ; but in fomc, from a con- 
trad ion of one fide, which throws the pafTage to the oppo- 
lite fide and often makes it difficult to pafs the bougie. 
In fone few calcs, he fays, there are more flriclure* than 
one; lie has feen hair a d07.cn in one urethra, and finds 
that the bulbous part is much more fubjcA to ftriClurcs 
than the whole of the urethra befides ; that they are fomc- 
times on this fide of the bulb, but very fcldotn beyond it ; 
and that they are often (low in forming, it being frequently 
years from the time they arc perceived before they become 
very troublcfome. Contiary to the opinion of others, Mr 
Hunter doobts very much if the ftridlurc commonly, or even 
ever, arifes from the effeCls of the venereal difeafe, or the 
method of cure ; for ftri&urcs arc common to other paflages, 
and fometimes happen in the urethra where no venereal com- 
345 plaint had ever been. 

Methods c-f When obrlru&ions are occafioncd by caruncles in the 
****** urethra, bougies (fig. 96. ) fhould be introduced rubbed over 
with bland oil until a iefiilance is met with. When a bougie 
cannot be introduced fir enough, one with a fmallcr point ia 
to be tiled, but not till the day following, left the part be too 
much irritated. They ought not to be allowed to remain 
lcn<? at firft, particularly when they occafion a confider- 
able degree of pain. 

When fuppreflton 0*" urine arifes from fwellings in or 
about the urethra, in conlequence of inflammation, an at- 
tempt fhould be made to difeufs thefe immediately, or bring 
them into a (late of fuppuratiofl, and difeharge the pus as 
foon as it is formed. Bat when the nature of the tumor 
is fuch as not to terminate in either of thefe ways, extirpa- 
tion of the difeafed parts, when this is found practicable, is 
the only probable mean* of relief. Bougies fhould at the 
fame time be tifed to afhft in the cure. 

When fpafmodic affeftions arc prtfent in the urethra, the 
remedies to be employed are, warm emollients, as robbing 
the part with warm oil ; anodynes, as opium given by the 
mouth, but more efpecially by the anus ; blood-letting ia 
plethoric habits, and this to be generally and locally ap- 
plied; blifters put to the penis or perinaeum ; ele&ricity, 
after plethora has been removed. Some cafes may be treat- 
ed with bougies ; but where the difeafe is purely fpafmodi- 
cal, they are generally found to be hurtful ; though iu other 
cafes, when the violence of the difeafe is fo far removed, if 
they can be introduced, they are of lervice, by relieving any 
obftruAions which may remain after the remedies above-men- 
tioned have been exhibited. Colli vcncls ought likewife to be 
guarded -vain It. The permanent ftricture is to be cured 
by bougies. 

Bougies aft folely by prefliire, and by fupporting the 
part ; hence they fhould be fo large as to fill the paflage, 
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and fufucicntly flexible to be eafily introduced. They are Wtjiwiii 
frnmed of various materials, as a compeiition of diachylon 
platter, oil, and was melted and put upon linta, which is } _ 

afterwards properly tolled up ; or they sic formed of leather 
cat jut, ftc. properly picparcd : but the bell of any are 
thofe which are formed of elatiic gum. Bougies, when, 
properly made, can fometimes he kept in for fix or eight 
hours together; but the length of time proper for their re- 
tention rrull depend much upon the feelings of the pa- 
tient. At all times when they give much pain they ought 
to be removed, and not intioduced again till the part u in 
a flats fit for receiving them. They fhould be gradually 
incrcafcd in their lize, till the paflage returns to iu natural 
dirrenfinns. They ought to be continued for fomc time 
after, till it appear that there is no danger of a return of the 
complaint. 

Skct. IT. Of Phjfnofit and ParaphjmoJts, 

In phymofis the prepuce is thickened, and contraAed Caefo^of 
before the glans, fo that it cannot be readily drawn behind phymofe. 
it. In fome people there is a conftitutional phymofis from 
the natural ftraitnefs of the prepuce. Sometimes it aiifcs 
from the matter feemed by the odoriferous g lauds at the 
root of the glands being confined and becoming acrid ; 
fometimes from an artafarcous fw tiling o’ the ferotum and 
penis ; but moft frequently from venereal virus. 

The cure mnft depend upon the nature of the caufe pro- W 
ducing the difeafe. If the fymptoms be inflammatory and u,c * 
of no long continuance, fomenting the parts frequently with 
warm emollient deco&ions, or bathing them in warm 
milk, and then applying emollient poultices, or keeping the 
difeafed parts con Handy maift with a cold aflringuni filia- 
tion, and turning the penis upwards and fupportin.* it a* 
gain 1 1 the belly, commonly give relief. If the inflamma- 
tion has ariten from a venereal caufe, part of the fluid ought 
frequently to be iuje&ed, by means of a fyringc, between 
the prepuce and gum*, lb as to walk off any matter which 
may there be concealed ; but if the inflammation (lill con- 
tinues to incrcafc, blood -biting is neccflary, both general 
and local. The veins of the penis are fometimes ad tiled to 
be opened with a lancet ; but this is unfafe on account of 
the nerves- Leeches may be applied ; but care mull be ta- 
ken, in venereal cafes, left the bites of thefe animals, by ab- 
forbing venereal matter, turn into chancres. Along with 
the remedies already advifed, gentle lexarim, low diet, and 
ab Hint net, ought to be prefenbed. But if, after a due per- 
feverance in thefe means, it is found that they have had lit- 
tle effedt in removing fhc difordcr, or perhaps that the 
fymptoms are conftantly increafing, and that chancres are 
confined under the prepuce ; in that cafe it is neccflary to 
flit open the prepuce,’ which is bell done by a fharp-pointed 
biftoury, concealed in a grooved dirtftory, fig. 98. This 
is to be introduced between the prepuce and glands, till 
the diredor is found by the finger to have reached the up- 
per or back part of the prepuce. The operator is now to 
keep the dirc&or firm with one hand, while with the other 
he pufhet forward the knife, till its point pafles through the 
prepuce ; then drawing the inflrument towards him, he cuts 
thcprrpucc through its whole length. 

The operation being performed, the parts are to be walk- 
ed and cleaned with warm water, and the fore dreffed with 
a little foft lint, and a comprcfn of linen laid over it. The 
whole may be retained by a fmall bag properly adapted, 
and fecurcd hy two ftraps to a bandage put round the 
body. This bag may be left open at the under end, to 
allow the patient to make water, without removing the 
dreflings ; but if this be found impracticable, the draftings 
may be removed with little incomcuiccce. If the glans be 
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c*rc Ihould be taken to 


a you ( I, ,n ^ crt Mnt fjptcad with emollient ointment between the 
1 gbifls and prepuce, otherwife troublcfomc adhcfmns are apt 

tu enfne. It is evident, that whrti this difeafe is of the 
venereal kind, the fore will not readily heal till the poifon 
_ be eradicated from the conftitution. 

In fome cafes of phymofis tins preput ium is fo remarkably 
lonjf, and the contradion fo much confined to the point, 
that a circular iucifion is preferable to a longitudinal one t 
and it is eafily effected, by feparating fuch a portion as 
may be found neoeflary of the whole circumference ol the 
prepuce. The dreflings in this caie arc the iatne as when 
34 l lire prepuce is flit open. 

Of para- 1 'araphymofis is the reverfe of phymofis being form- 
pfcyoidli*. ed by a retra&ion of the prepuce, producing flridturc be- 
hind the gians o: the penis. Like the former difeafe, it 
arifes mod frequently from a venereal infection, hut may 
be produced from whatever preternaturaily enlarges the 
34* gUns or conftrifls the pripucc. 

Treatment- In the incipient ftate, the patient may generally be re- 
lieved by the lurgeon paOtin^ the glicv gently back with 
his thumbs, while with his fingers he brings the prepuce 
gradually forward, llut a more effectual method than this 
is to inclofe the gians with one of the hands, and prefa 
gently on all ficlcs, by which the fluids forming the enlarge- 
ment will be pulhed into the body of the penis behin ! the 
ftrieturc. If this method be perlevercd in for a confidcr- 
ablc time, it will generally be found to anfwer the purpofc : 
but Ihould it prove ineffe&ual, wc may try the rffcels of 
cold applications ; and the beft feem to be thofe of the 
fatnrninc kind. When the penis is evidently much fwcllcd 
and inflamed, the patient fliotild !>c kept cool, gentle laxa- 
tives and low diet ihould be preferihed, and a number of 
leeches applied to the penis. Should the difeafe fUQ con* 
tinue to mcrcafe, and an (edematous fwelliag appear about 
the under part of the prepuce, an operation is ncceflary to 
prevent a mortification from taking place in the gians. An 
iucifion is to be made on each fide of the penis immediate- 
ly behind the gians, fo large as completely to divide the 
flrifturc. The wound ought to be allowed to blood freely; 
after which a pledget fpread with fimplc ointment is to be 
applied, and an emollient poultice laid over the whole. 

Sect. III. Of an Incomplete Urethra. 

I?» children, efpecially males, the urethra is fometimes 
incomplete, ending before it reaches the ttfiial place of ter- 
» ruination. Sometimes it does fo without any external open- 

ing, at other times it opens at a difiance from the com- 
mon termination. In the firft cafe, a ft nail trocar is to be 
introduced in the dirc&ion the urctlira ought to lake, till 
the urine be difeharged ; after which, the paflage is to be 
•kept open by the ufe of bougies, till the Tides be rendered 
callous and an opening preferved. In the other cafe, as the 
opening which is already feuud affords a temporary paflage 
for the urine, it will be better to delay doing any opera- 
tion till the patient be farther advanced iu life, wheu it 
/ is to be performed as in the former cafe. 

After the operation, a piece of flexible catheter may be 
introduced, as well for the purpose of rendering the paiTagc 
free and callous, as for earn ing off the water till a cure is 
•made. 

Sect. IV. Of Amputating the Penit. 

Thu operation is found ncceflary in certain difrafes which 
will not yield to other remedies j ss in cafes of mortifica- 
tion and cancer. Th« following is the method of perfoim- 
ing it : 
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A circular incifion is fir (l to be made through the found Ampum, 
(kin a little beyond the difeafed parts ; the fkrn is then to 
he drawn back by an afliftant, and the body of the penis v, 
divided by one flroke of the knitc (fig* 99*) immediately 
at the edge of the retraced flein. 'the principal arteries, 
which are two or three on each fide, arc next to be fccurcd 
by ligatures ; and if an oozing of blood Aill continue, the 
furface of the fore ought to be dulled with fome flyptic 
powder* To allow the patient to ir.akc water, a filver ca- 
nula (fig. 99. a) is to be introduced into the urethra, am! 
retained there by tw*o fmall ligatures fixed to the fide of the 
canula, their other extremities being fattened to a bandage 
put round the body. The wound is to be dreflrd with Toft 
lint, kept in its place by a piece of linen previoufly perfo- 
rated for the iiitrodudion of the canula. The dreflinga 
are to be kept on by a narrow roller pafled a tew times 
round the penis, which, by gently comprtffmg the penis 
upon the inlirument, will cffc£tually prevent any farther dif- 
cliarge of blood. The after treatment of the fore Ihould 
be fimiUr to wounds in other paits of the body. But it 
will not be ncceflary to make any farther comprcflion of the 
penis upon the canuli, as the difeharge of blood will, pre- 
vious to this time, be entirely flopped. The tube is to be 
allowed to remain in the urethra during the whole time of 
the cure. 

lle'ore any operation of this kind is attempted, the * 
furgeon ought to examine attentively, whether the difeafe 
be in the penis itfclf, or only in the ikin, as the prepuce 
alone is frequently fo much enlarged and otherwife difeafed 
as to give caufc for fufpicion that the gians and body of the 
penis are likewife affected. This precaution is the more 
ncceflary, as feveral in fiances have occurred where the gians 
and body of the penis have been removed, and, after the opera- 
tion, have been found perfectly found. Previous to ampu- 
tation, therefore, where there is any caufc for fufpicion, the 
prepuce Ihould be flit open, and the glaua examined, fo m 
to avoid amputating more than what is ablblutcly difeafed. tjs 

It fometimes happens that the fraenum of the penis is fo 
fliort as to give cnnfidcrablc uncalinefs in time of an ere&ion. FrVnunu'* 
When this is the cafe, it may be fafdy divided by a pair 
of feiffars, or by a fharp-pointed biftoury, aud the wound 
dreffed with a little charpic. 

Sect. V. Of Fifiula in Peruueo . 

The term implies a fiououa ulcer in tire perinarum, com- 
monly communicating with the urethra, but fometimes open- 
ing into the bladder. The fame term is alfo applied to funilar 
fares opening into the ferotum, or into any part of the penis. j -1 

The difralc may arilc fi om wounds in the bladder, andC**fcsof 
of the urethra, from external violence ; from a laceration m 

parts when pci forming the operation of lithotomy; from r <rtB **' 
incifion into the urethra for the cxtralt’on of calculi im- 
pacted there ; from iinufts producing matter capable of cor- 
roding the membranous part of the urethra ; from fupputa- 
lion in the perineum in confequcncc af inflammation ; from 
the urine pafling through an opening j# the urethra into the 
perinsruni or other neighbouring parts and rendering the 
edges of the fore callous ; and molt frequently die difeafe is 
occafioned by venereal complaints. 

In the treatment of this difeafe, when it is the confc*Tre»tnicnfc 
quence of a general affc&ion of the ry&em, a removal of the 
primary disorder is nefceffary before a cure can be attempted. 

When the complaint is ot a local nature, a firaple incifion 
into tbe firms i» all that n ncceflary j and for this puipofe 
A flaff is to be introduced into the urethra, fo as to pafs the 
opening at which the urine is difeharged. A probe, or a 
fmall dirc&or, isuow to be palled at the external opening of 
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the fore t 3 ! it reach the ffaff; and cutting upon it, the films is 
to be bid open through its whole length till it terminate 
either in the urethra, or, if neccflary, in the bladder rtfclf. 
When more openings than one arc prefent, they are to be 
treated in the fame manner ; and if the finufes are found to 
bt remarkably hard* the removal of a fmall portion of the 
difeafed part will expedite the cure, though the confequent 
inflammation and fuppuraiion will render this fcldom necef- 
fary. After the operation, the wound is to be drafted with 
pledgets of emollient ointment, fo as to allow it to fill up 
completely from its bottom. The whole is to be covered 
with a pledget of emollient ointment; and proper compreflea 
being applied over it, tb; drtflings are to be ftipported by 
a T bandage. 

If fymptoms of inflammation be violent, an emollient 
poultice is to be applied in the conrfe of twenty-four hours 
after the operation ; and as foou as free funpUration i* form- 
ed, light cafy draftings are to be ufed till the fore is com- 
pletely healed. 

Chap. XXX. Difcafes about the Anus. 

Sect. I. Of Hemorrhoids or Piles. 

The treatment of piles hasheen already conGdered under 
the article MKdicise ; hut it fomelimes happens, that al- 
though the means mentioned there have betn employed, the 
<lifcafc becomes fo violent aa to require the aifidance of the 
furgeon. Where the difeharje of .blood is fo great as to 
endanger the life of the patient, we ought to attempt to 
flop it either by comprduon, or by fecurin { the bleeding 
velTrls by a ligature ; and here the tenaculum is preferable 
to the needle, becaufe, when the latter is ufed, a portion of 
the rctlum is apt to be included in the ligature. When 
piles arrive at (uch a li/e as to obllruft the paiTagc of the 
txce«, or to produce great irritation, the removal of them 
by the knife or by ligature becomes neceffary. The firll 
of thefe may be ufed when their fixe is of fuch a nature as 
not to threaten a dangerous hemorrhagy ; but when this is 
the cafe, they ought to be removed by ligature, the manner 
of applying which has been confidercd under the treatment 
of Polypi. The draftings are to be of a fimple nature. 

Sect. II. Of Condylomalout ExcrcfcenceSy Itfc. of the Anus. 

Excrescences are fometimes produced about the anus, 
which from their figure get the name of fci t ari/ix > itc ; 
but they are all of the fame nature, and to be cured by the 
fame means. 'They fome times grow within the gut itfclf, 
but more frequently are fit ua ted at the verge of the anus. 
They vary confiderahly in their colour, figure, and confid- 
ence. Sometimes they are only one or two in number, 
but commonly all the fltin about the anus becomes covered 
with them. They vary in fize from that of ordinary warts 
to that of fplit garden beans. They feem originally to be 
productions of the fkin, though at laft they fometimes pro- 
ceed as deep as the mufcles. They frequently remain long 
without producing much uncafinefr. When this is tlie 
cafe, they ought not to be touched ; but fometimes they 
become lo troublefomc as to render their removal necelfery. 

The foftcr kinds can frequently be removed by rubbing 
them often with gentlo cfcharotics, as crude fal ammoniac, 
or pul vis ubinx ; but the harder kinds are to be removed 
chiefly by lunar cab flic, or by the knife ; the latter of 
which is greatly preferable, and may be done with the ut- 
moft fafety . 

The forts arc afterwards to be treated like wounds pro- 
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dticed by any other caufir. If eatsffic is to be *!ed, csre « 
oujhtto be taken that it do not injure the re&am. , ABf ‘ 

Sect. III. OfFifula in Ano. 

The fiflula in ano U a finuoiM nicer in the neighbourhood 
of the rectum, When it opens externally, and has likewife 
a communication with the gut, it is termed a complete 
Jijhi'a i but if it has no communication with the raflum, it 
is called incomplete. When the alcer communicates with the 
gut, but has no external opening, it is named an internet/ 
or occult fijletia. It is likewife diftinguilhcd into fimple and 
compound. The firfl is where one or more finufts commu- 
nicate with the internal ulcer, but where the parti in the 
neighbourhood are found. The compound fitlula is where 
the parts through which the finw runs are hard and (wetted, 
or where the ulcer communicates with the bladder, vagina, 
os (scrum, and other contiguous parts. 

The cauits producing the difeafe may be, whatever tends raufc*«f 
to form nutter about the ar.us, piles, condylomatnus tumon , Sftul* a 
hardened faeces, or any caufc which produces in it at ion and* 00 - 
inflammation, fo as to end in fuppuration. As foon as a 
(welling about the anus appears to terminate in fuppura- 
tion, every thing oui;ht to be done which can accelerate the 
formation of matter. A proper degree of heat, warmTitsawt* 
poultices, fomentations, and the fleams of warm water, are <*-orvr’i* 
the means belt luited for this purpofe ; and as loon as 
ter is formed, it ought to be dilehargtd by a free indiion 4. 
in the lowed part of the tumor. Much depends upon the ft-J*. 
proper licatmcnt here; for it the opening be made too 
fmall, or if long delayed, the matter gets into the look 
cellular fubflatvee, and in II cad of producing one, produces 
many finufes, and theft fometimes running to a great depth. 

The parts ought then to be covered with foft lint fpread 
with mild ointment, and an emollient poultice kept con- 
flantly over the whole, lly this any remaining bardnds 
will be removed, the cavity will fill up like impofthumous 
tumors in other parts, and a complete cure will in general 
foon be made. 

It more frequently happens, however, that the praftition- 
er is not called in till the abferfa his hurft of itfelf, and till 
matter has infittuated into the furrounding cellular fubflaocc, 
and formed one or more real fi flulz. 

The firfl thing to be done now is to difeover the rral 
emirfe of the different finufes, and the probe is the bell in- 
ftrument for this pur pole. If there be openings in the ex- 
ternal furface, there n commonly little difficulty in this. 

If they run along the perinzum or the mufcles, the probe 
will generally <kte<fl them. If they follow the direAioh 
of the gut, the bell method is to introduce the fore finger 
oiled into the rectum, while the probe is entered at the ex- 
ternal orifice. If there be a communication between the gut 
and the finus, the probe may be made to pafa till its point 
is felt by the finger in the return. We difeover with cer- 
tainty if a finus communicate with the gut, when air ofr 
farces are difeharged, or when any mild fluid injc&cd returns 
by the anus. 355 

After the courfe of the finus has been difeovered, the me-Tnanjo* 
tbod of cure is next to be confidercd. Aftringcnt 
efeharotic injections, p re flu re, and fetona, are in fuppot table, 
on account of thc.violcnt pain which they produce. The mdy 
method therefore of bringing on a proper degree of in- 
flammation is a free incifion along the whole courfe of the 
finus. The courfe of the different finales having been pre- 
▼ioufly difeovercd, a laxative ought to be given on the day 
preceding this operation, and a dyftcr an hour or two be. 
fore performing it. The patient is to be placed with his 
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FiftaU in back toward* a window, while hi* body lean* upon a bed, 

^ A o °; tabic, or clnir. The finder of the forgeon is to be robbed 
' over with oil, and introduced into the reCium. The end 
of a crooked probe -pointed biftou-y (tig. 100.) it then to 
be palled into the fiftula, and pnfhcd aganift the fingei in 
the icrtum, if the filtula be complete. But in cafe* of in- 
complete fiftulae, the point of the inftrument muft be made 
to perforate the gut before it can reach the finger. Some 
make the perforation with a lharp pointed biftouty, which 
can be made to flip along the fide of a probe pointed one, 
as at fig. 101. After the biftoury ha* reached the cavity 
of the rcCtom, the point of it i* then to be brought out at 
the anus, and a cut made downward* to lay the fimw com- 
pletely open. In thi* operation the fpkintter ani mufdc is 
commonly cut. if the finu* be high; but no inconvenience is 
found to strife from thi* circumftancc. It fometime*, 
though rarely, happen*, that the finos goes beyond the 
reach of the finger, and even a* high as the upper end of 
the facrum. The only thing which can be done in this 
cafe i& to cut as h'gh as the finger can go, fo as to give a 
free and eafy vent to the matter. 

Some pra&itioncrs, with a view to prevent troublefomc 
hemorrhagic*, and others to free the patient from the dread 
of the knife, have propofed to open the finufes by mean* of 
ligature (fig. ioa.). By introducing one end ot a piece of 
film or leaden wire into the finus, then bringing it mit at 
the anus, and twilling the cods together, the contained part* 
may be fo compreffed as to produce a complete division of 
them. But this is both more painful and tedious than the 
35 6 fealpd, and appears to be by no mean* ncccflary. 

Method of When the prefence of an occult frftula is fufpeCted, its 
fh«T' re f ' 11 ^ ex *^ cncc 0l, ght firft to he fully ascertained, by examining 
fence of an 'richer the matter which is pafletTby ftool proceeds irom 
occuu fiftu-*n ulcer in the bowels or from an abfeefs at the fide of the 
la- anus. It is difeovered by matter from the bowels being 

mixed with the faces, and no pain about the anus. In oc- 
cult fiftula, a hardnefs, fwdling, and difcoloration, arc ob- 
ferved upon fome fpot near the anus, and there is a fenfit- 
tion of confiderablc pain upon preffure being made upon it. 
7 'he operation in this is the fame with that in the other 
two varieties of the diforder ; only that an opening is pre- 
vioufly to be made, by a lancet or fcalpc), in that fpot 
where the matter appears to be lodztd. By this the lore 
will be reduced to a complete fiftula, and the reft of the 
3 « 7 operation will be cafily performed. 

"Trciimrnt In this manner the different finufes are to be operated 
in *undfi- ®P 0T b *'hen in a fimple Hate ; but in thole of a compound 

* nature, where the paits in the vicinity of the fores have 
been feparated from each other by an tffufion of matter into 

* the cellular fubftance, and where all the under end of the 
rcCtutn has, in tome rare cafes, been attached from lire fur- 
rounding parts, two modes of operating have been re- 
commended j cither to remove a confiderable portion of the 
external integuments, fo as to give free vent to the matter ; 
or tn extirpate all the lower end of the vcCtura which is 
found to be detached from the forronndmg pans. But 

. from the pain and fubfequent diftrrfs which they occafiun, 
thefe method* are iodicioufly laid afidr. All that is reecf- 
fary to be done here is to lay the detached portion of gut 
completely open, as in cafes of fimple fiftulae ; but if this 
be infufBcient for allowing the gut to apply properly to the 
contiguous paits, another tncifion (houid be made on the 
oppolitc fide. If the neighbouring bones he found found, and 
the conftitution io other icfpcCts be unimpaired, a complete 
cure will probably be obtained. 

The matter fometimes iufinuatet itfeif between the fkin 
and mufcles of the perineum, or of the hip. 'When this is 
ebfcxved, the fac produced by it Houid be laid opes from 
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one end to the other by one or more incifior.t as erreum* Fiihiia u» 
fiances may require, bumrtimes, from ncglcCt or improper At> °* 
treatment, the matter collected does not hod a proper out* " * f 
let, and then the parts molt contiguoiu to it inflame, be- 
come painful, and gradually acquire fuch a morbid callofity 
as to put on a feirrhous appearance. In filch cafes a cure 
may be effected by giving free vent to the matter, prevent- 
ing every future collection, and inducing and preferring a 
fuppuration in the fubftance of the pan* chiefly affcCtcd, 

To accompli Ih this lalt circumftancc, however, it may loroe- 
ticr.cs be ncceffary not only to lay the finufes freely open, 
but to cut in upon the obdurated parts. 351 

The different finufes having been laid open, care muft be T- -Jtment 
takcu to apply the neceffary d reflings. Upon this much aff* t€r 
the fuccefe attending the operation depends. Dry lint, 
lately, was much uied by practitioner^; but it has been 
found to produce fb much irritation, cfpecially when loo 
much crammed in, as to be one of the caufcs of that di- 
arrhoea which is frequently fo tioublefomc after operations 
of this kind. Inftead, therefore, of this fort of drefling, 
pledgets, lint, or foft old linen fpread with any fimple oint- 
ment, are to be preferred. After the fores have been clear- 
ed from clotted blood, the pledgets arc to be gently infi- 
nuated between their edges, hut not to fuch a depth, or 
with fuch force, as to give any uncafinefs. This being done, 
ami a comprds of foft linen with a T bandage being ap- 
plied over the whole, the patient is to be carried to bed f 
and the dreflings being renewed, either after every itool, or, 
when thefe are not frequent, once in the twenty four hours, 
the fore* will generally fill up from the bottom, and will 
at la ft cicatrize iu the fame manner as wounds in any other 
part of the body. Sometimes, however, they acquire a foft, 
flabby, unhealthy afpcCt, and the matter dilchaigcd from 
them is thin, fetid, and occafionally mixed with blood. 

7 hefe appearances may fomet fines arifc from (omc part of 
a finus having been overlooked. In this cafe advantage 
may follow from the part being laid completely open. But 
it more ufually proceeds from fome affection of the general 
fyftem ; and till this is eradicated the fores cannot be capcCtcd 
to heal 

lo the cure of fores in other parts of the body, practi- 
tioners have fometimes found great advantage to anfc from 
die uie of iffucs. The fame thing is now found to be ap- 
plicable here. Wherever thertfoic fillulse are of lonjy 
Handing, while any dilordcr cxifting in (he conftitution is 
piopcriy attended to, practitioners recommend, -that an 
Hhie, in proportion to the quantity of the matter difeharged 
by the lores, (houid be immediately employed- In this 
way, if the bones in the neighbourhood are not difeafed, 
there will be rcaftm to expect that a complete cure will be 
obtained. 

Sect. IV. Of Prolapfus AnL 

This is a protxufion of part of the reCtum beyond the 
anus. It is often occasioned by debility of the parts, but 
is moll frequently owing to violent exertions nude in the 
rcCiuin in confcqucncc of irritation. The reduction Ihould 
be cffrCted as foon as poflihle ; for although this part of the 
intcitmc can bear expofure lo air much longer than any of 
the reft, yet allowing it to remain a long time out would be 
attended with great uacafinefis and piobably with danger. 

In the reduction, the tumor ought to be fupported with f 
the palm of one hand, while with the fingers of the other 
the part of the gut lalt protruded is to he returned. If the 
gut has been long expoled previous to the reduction, venc- 
icCtion may become ncccflary, and gentle afti ingents may 
be applied to the part. The patient during the reduction 
is 10 be kept in a reclined pofturc. As foon as the bowels 
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Import If a XK returned, a proper bin da re (fig. 10$.), is to be applied. 

% 9 ii Ana> remedies arc afterwards to be exhibited asmoil lead 
to recover the tone or the parts. 

Sect. V. Of Imperforated A nm. 

Tins difordrr, though not frequent, now and then occur* j 
and when prefcnl, unlcf* fpcedy relief l»e given, muff prove 
fatal. In fomc cafcr, the end of the re&um protrude* at 
the ufual fit nation of the aims, and is only covered with the 
common integument* ; but in othcrj, no termination of that 
gut is difcovera : 'lc. Somttimcs the return ends within an 
inch of the ufual feat of the anus ; at others it reaches ro 
farther than the top of the facrum. lu fomc calcs it ter- 
minate* in the bladder ; in others, in the vagina. In the 
moll favourable eafors, where the return protrudes, an open- 
ing may be readily made by n fcalpcl or lancet ; but when 
no dire A ion of this kind is met with, an incilion is then to 
be made in the place where the anus is u fondly iituated, and 
is to be continued in the direction of the os coccygis 
ami facrum, which U the eotirfc the intefline commonly 
takes. The finger is to foe ufed as a diredor along it ; 
the parts are to he cut either till faces are cbferved, or till 
the inrifion has been made the length of the finger. If 
it ill the f seres do not appear, a lancet-pointed trocar is to 
1»c purticd forward upon the finger in fuch a direction as 
the operator thinks will molt probably reach the gut. An 
artificial anus is likewife to be attempted, where the gut 
terminates in the bladder or vagina. After the operation, 
the preatcfl attention is ncceflary to prefene the opening 
which has teen made. Subftances which irritate lcall arc 
the moft ufcful ; fuch as doflils of lint moiflened in oil, and 
. rolls of foft. bougie plifter. — We lhall conclude this chapter 
with two ftrort fc&ions ot imperforated hymen and prolapfus 
titer;, though they do not prupctly come under it. 

SeCT. VI. Of an Imperforated If j men. 

When the hymen is imperforated, the mofl troublcfomc 
fymptotns, at a certain periixl of life, may be produced by 
tiic accumulation of that fluid, which ought to be difeharged; 
for then a tumor i* formed, by which the mod violent bear- 
ing down paint are occafioncd. Theft in area fe in feverity 
to fuch a degree, as foroetimes to be mi (taken for blnnir- 
pains. They difappear, however, during the intervals of 
the accuftomed periods. Ir the treatment of this difeafe, all 
that is necefTary is to make either a Angle or a crucial in* 
cilion into the ohftru&ing membrane, and then to prevent 
the accretion of its edges by riufliU of lint fpread with fomc 
emollient ointment till the pans aie healed. 

Sect. VII. Of Prolapfus Uteri. 

, This is a falling down of the uterus, occafioncd by de- 

bility or by excefiive draining in the time of parturition. 
The diforder feldom occurs before child-hearing, and is com- 
monly met with in thofe who arc fomc what advanced in life. 
The parts protruding are to be reduced by gentle preflure, 
while the patient is put in an horizontal pollute, Pcflarics 
(fig. 91. a and 6 ) arc to be employed, which ought to be made 
of the lighted materials, finely polilhed, and lomewfiat com- 
prefiible ; and none poflcfs thefe qualities in a more perfect 
degree than a pefTary made of the eladic gum-bottle. This, 
or whatever eife may be ufed to nnfwcr die purpofe, is to 
be retained by a proper bindage till by tonic medicines the 
parts recover drength to retain their natural htuation. 

Chap. XXXI. Of Luxafionr. 

Sect. I. Of Luxations in general. 

A cons is laid to be luxated when that part of it form- 


ing a joint it moved c^t of its place. When the bone is ^uxstioc* 
forced entirely out of its cavity, the luxation is termed com. ,n K^crsl. 
plete t when this is not the cafe, it is partial or irfircmpitie. f 
When there is alfo a wound of the foft pans communicating 

with the joint, it is called a compound % and when there is 
no wound, a pimple luxation. 

The common iymptomsof a diflocatcd bone are, inability Symptoms 
to move the injured limb; pain, tenfion, deformity in the °f luxaikuw 
part a fleeted ; and fomctiines inflammation, fubfultus temli- 
tium, aud fever ; and tliefc three lad are greateft in partial 
dillocatious. The fwclling which fird appears is always inflam- 
matory ; but afterwards a fecondary fuelling comes on, feetn- 
ingly irdcrnatou*, and probably owing to the predure of the 
hinphatic* by the diflocatcd bone. 

In judging of the p*". Cticability of reducing a luxation, ProjjuofiSi 
we ought to attend to its nature and extent, the other cir- 
cumdancrs with which it may be complicated, and the 
length oi time which it has continued. When a bone is 
only paitially diflocatcd, it is evident that it may be redu-|* 
ccd with much more cafe and certainty than where it is 
completely difplaccd. It is evident alfo that fracture at- 
tending dt (location mud render reduftion much more diffi- 
cult and uncertain. Indeed, when both the bones forming 
the joint arc broken, there is the greated hazard of its re- 
maiding lliff during life, even when the gicatcd attention 
has been paid. Luxated bones are mod cafily reduced im- 
mediately after they arc difplaccd : the difficulty indeed of 
reducing them ir generally proportional to the time tluit ha* 
intervened fincc the accident happened. When a bone has 
been fume time lodged among the contiguous mufcles, it 
forms a fockct for itfclf, and is firmly grafped by the fur- 
rounding foft parts. The cavity, too, from which it was dif- 
lod ,'cd may be partially filled with fomc of the furrounding 
foft parts, or at lead diminished by the condant adion of 
the contiguous mufcles on its cartilaginous brim. Diflcc- 
lions, however, fhow, that infpiiTatcd fynovia docs not, as 
was formerly fuppofo , fill up this cavity. In delicate con- 
llitutions and advanced periods of life, when the mufcles 
give little refidance, difloettion* are more rafily reduced 
titan in the vigour of youth or in robud conditutions. 

In the treatment, wc ought, 1. To reduce the didoention Treatment 
with a* much calc and expedition as podihlc; 2. Retain the f fintple 
bone in it* fit nation till the puts have recovered their tone 
and, 3. Obviate all uneafy fymptoms. 

1 . When the furroundmg (kin and mufcles are much con- 
tufed and inflamed, wc fhould oulcavour to remove the in- 
flammation by local blooding,, faturnine applications, and 
laying the limb in an cafy pollurc, bcfoit wc attempt to re- 
duce the bone, es confidcrablc injury may In* done by flretch- 
ing a limb while the parts furrouudiug the joint arc infix-- . 
mcd. The upper part of the limb fhould be kept tlcady 
while the furgeon endeavours to replace tlic under bone, 
which alone is commonly difplaccd. This is not cafily done; 
foe the contractile power of the mufcles afts Wrongly againft 
every attempt, mul not only draws it beyond the conti »uoos 
bone againft which it fhould be placed, but frequently forces 
it out of its natural fituation, aud fixes it firmly in fomc neigh- 
bouring cavity, from which it is with difficulty removed. 

To prevent this refill ancc as much as poffiblc, (lie mufcles 
ought to be put into a flare of relaxation. If this is pro- 
perly done, the force neceffiury for reducing a luxated bone 
may generally be obtained from affi Hants alone ; fomc times, 
however, machinery is required, and various Miflruments 
have been invented for tlu* purpofe. Freke’s machine 
is the moft generally uled. The force ought always to be ap- 
plied in a gradual manner, and to the diflocatcd bone alone, and 
not to any more diflant part* of the limb. After the end of the 
diflocatcd bone is brought into a line with that to which it 
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LoutH'Oi n oppofrd, the reduction if eafily comported cither by the 
,^ ,he r nti oa of the muTclci alone, or, if that is not fufficient, by 
the H-*d B ent * c preffttrr. 

md N«k. 2. Alter fhc reduAion there is feldom any difficulty in 
*— nr— ' re tain in 7 the bone in its place, unlcls it has often been dil- 
locatcd before. All that is ncceflary is to place the limb in 
a relaxed pollure, and to fupport the bone with a bandage 
till the parts have recovered their tone. 

3. 'I he mod urgent fymptoms which accompany difloca- 
tion* are, pair, in dammar ion, and f welling, Thrfe uiually 
abate foon after the reduction. If any degree or inflamma- 
tion remain, the ufe of leeches ia the bell remedy. 

When ciillocatcd bones are accompanied with fraAurc 
near the joint, the fracture mud be allowed to heal before 
reduction be atTetnpled. This, however, is not always ncccf- 
^ faiy in very fmail bones, as thofc of the lingers. When the 
fradure ia at a dittance from the joint, the dinocation may 
Tr«r*foier.t generally be reduced immediately. Compound luxations ’nrc 
*•* co ™* to be treated marly as compound (ratturcs. Alter the 
bone is replaced, leeches fhould be applied to abate the in- 
flammation ; alter which the lore fhould be drcllrd with 
Goulard’s cerate, or any other mild ointment, and the pain 
moderated by opiates and a low regimen: care ought alfo 
to be taken that no matter lodge about the joint. When 
luxation* are produced by tumors or collections of matter in 
the neighbour hood ol the joints, they may be eor.fidcrcd aa 
incurable : when they proceed from too great a relaxation 
of the ligaments and tendons of the joint, the bone can hard- 
ly be prevented from being now and theu difplarcd ; but 
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In reducing the luxation, the patient fhould be placed on Lemwaul 
the ground, and fupport cd by an affillaut : the futgeou 
Handing behind fhould gradually pull up the head, while the b-'ceygi-, 
(boulders arc prefled down hy the aflidant till the bones are Clavicle, 
brought into their place, which is known by a hidden crack and RiS«. 
or noife : if the patient be not dearl, he immediately recovers 
hi» faculties, at lead in fome meafure. He fhould then be 
pur to bed with his head elevated and retained in one pof- 
ture. He fhould lofc a quantity of blood, and live for fome 
time on a low dirt. 


Sect. III. 


Luxations of the Spine, Os Coccygis, Clavicle, 
and Ribs. 


3&7 


The vertebrae are fometimes partially, but hatdly cverLvxatir.n* 
completely, diflocatcd without fradturc. When they occur °f ‘hcver- 
high up, they are attended with the fame fymptoms as dif- tc ^ :X ‘ 
location of the head : when farther down, befides diflortinn 
of the fpine, paraly tis enfues of every part of the body fitu- 
ated under the luxated bone; there is commonly alfo either 
a total fupprrlfioo of urine, or it is difeharged involuntarily 
together with the farces. As luxations of this kind arcgc- 
ncrally owing to falls or violent blows, the difplaccd verte- 
bra is driven either forwards or to one fide; it is therefore 
very difficult to reduce it. The beft, as well as the fimplelt 
method, is to by the patient on his face over a cylindrical 
body, as a Urge calk, and at the fame time to attempt to re- 
pl ice the bone with the finger. If the bone be very much 
difplaccd, there is very little rcafon to hope for fuccefs. , 6S 
The os coccygis is more liable to dislocation than any other Of the •- 
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nous bit tbs. This is dilcovered by the great pain which is 
felt at the connection of the os coccygis with the facrum, 
and by the bone appearing to be difplaccd when examined* 
It may generally be cafily reduced by preffurc with the fin. 
gers. The belt fupport afterwards is a comprcfs, with the 
T bandage. When the coccyx is luxated inwardly, the 
patient complains of feverc pain, lenefinui, and a fenfe of 


the inconvenience may he fnmewhat obviated by fupporting part of the fpine. It is fometimes forced outwards in labo- cocc ) ; K ,, • 
the limb w ith a proper bandage, by the ufc of the cold bath, l " *' ' ’ rL ' ’ t r 

and by ckdlricity. 

SreT. II. Luxations of the Rones of the Head and Keel, 

Ir the bones of the cranium be feparated by external in- 

lory, all that can well be done is, to fupji/t the parts by a # ^ 

bandage, ;o prevent inflammation, to keep the patient quiet, fulnefs in the rc&um ; the faces arc palled with difficulty, 
and in a proper pollute during the cure. The bones o! the and in fome cafes a fuppreflion of urine takes place. The 
note arc lcldom luxated without fracture : when they are, injury is cafily discovered by introducing the finger into the 
the injury is cafily difeovered by the touch. When one of anus. In this cafe the bone Ihould be prefled outwartls, by 
the bones is driven inwards, it may be railed and reduced by introducing the fore tnd middle fingers of one hand dipped 
pufhing a tube ol a proper fize, and covered with foft lint, in oil into the redum, and fupporting the parts which cor* 
into the notin'! ; which may be afterwards retained till there refpond with it externally till the reduction is accomplished- 
is no danger of the bone being again difplaccd. If the Dislocations of tbeic bones are apt to excite inflammation, 
l>onc be luxated outwards, it may be reduced by the fingers, which olten terminates in dangerous abfeefles ; it ought 


)f the low- and retained by a double-beaded roller. The lower jaw is 
* luxated moll frequently when the mouth is opened widely ; 

. it can only take place forwards and downwards, which are 
lcaft furrounded hy the neighbouring parts : both fidca are 
generally luxated at once ; and in that cafe the mouth is 
opened wide, the chin thrown forwards and towards the 
breaff. When only one tide is difiocated, the mouth is dii- 
torted, ami wiJctl on the found fide of the jaw, which is 
drawn a little towards the contrary fide. The patient fhould 
be fratrd, and his head fupported. The furgeon fhould pufh 
his thumbs, protected by a covering of llrong leather, as tar 
a* poffiblr between the jaws, and tlien with his fingers, ap* 
plied on the out fide ot the angle of the jaw, endeavour to 
bring >t forward till it move a little from its fiiuation. He 
ihould then pnfs it forcibly down, and the condyle* will im- 
mediately flip into their place. The thumbs ought to be 
inilantly withdrawn, as the patient is apt to bite them in- 
voluntarily The patient fhould tor fome lime avoid inucli 
3 rtf, /peaking or opening his mouth w ide. 
f the head When the head is luxated, it conimotdy fall* forward on 
suck. ^e bread, the patient is inilantly deprived of fenfe and mo- 
tion, and loon dies it the luxation be not quickly reduced. 


there ore to be guarded agairiil by every means in out 
P°) Tcr * 

ihc clavicle is mod frequently luxated at its jufl&toiOr th<sct»» 
with the fternum ; becaufe the violence which produces the**!*- 
injury is generally applied to the fhouldcr. The luxation is 
diicovcrcd by pain m the part, by the projection of the 
bone, and fiy the immobility of the fhouldcr' H is cafily 
reduced by pulhing the bone into its place with the fingerc, 
while an affifUnt draws back the arms and fiiouldcis. h is 
not fo cafy to retain the bone iu it* place. When it is the 
inner cxtivmity of the clavicle which has been difiocated, 
the (boulder ihould he kept iu iu natural fituation, neither 
raifed nor dcprelfcd : the .‘ore aim Ihould be fupported, aa 
fhould alfo the head and fhouldcr s, and a moderate preflure 
fhould be made upon the. difplaccd end of the bone. For * 
this pur pole the machine rtprefented fig. 104. the invention 
of Mr Park of Liverpool, anfwsrs bcfl. But when the 
outer extremity of the clavicle has been difiocated, the 
fhouldcr mull be ccnfidcrably raifed, the arm fupported iu 
a fling, and the bone kept in its proper fituation by a 
fmail comprcfs placed over itj end, and fecured by a rob 
ler forming the figure 8 or it may be retained by tlio 
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Luurions machine above mentioned. The bandage ought to be re- 

IkMictrf ta * nc ^ ^ or * conGderable time. 

the auprri* huntiow of the ribs arc exceedingly rare. The fymp- 
or Run toms are nearly the fame with thofe a/ifing Jrom fTiOtue, 
r irir*. only that the pain i* more fevere at the articulation, and 
' L ; L “ thar no other fpot but that will yield to prefTure. All that 
Of liL ribi. can ^ dene 48 to the body forward over a calk or fomc 
ftich body* in order to affift the vifeera m prefiing out the 
rib. Bandage* are of little ufc. The patient lhould be 
kept quiet, and fed on a low diet : inflammation lhould 
be prevented, and 'opiates given if he ban a trouble fomc 
cough. . 

Sict. IV. Luxation of the Bones of the Superior Ex- 
, f tremitiei. 

tot'd"* hca«J r ^ HB head of the o* humeri is moft frequently di {located 
•if the 01 forwards and downwards, Comet imrs downward® and back 
fcojucri. wards, but never upwards without a fracture of that part 
of the (copula which is placed above the joint. The luxa- 
tion is difeovered by the patient’s inability to raife hi* arm, 
by violent pain attending the attempt, by the luxated arm 
being ot a different length from the other, by the head of 
the humerus being felt out of its natural lit union, while a 
vacuity is perceived under the acromion, and by the flarnefe 
ef the injured joint, while the found one has its natural ful- 
rrfs. When the luxation is of long handing, the whole arm 
rt is apt to become sedematou*. 

Method of The patient fhould be feated on a chair, and his body fc- 
teiiucliur.. curc d by a broad belt palled round it, and held by affiflants. 

The elbow fhould be bent, in order to relax the mufcle* on 
the fore part of the luxated joint. A firm leather belt four 
or five inches broad, with ft rang ftraps, and lined with flan- 
nel, is to be tied round the arm immediately above the el- 
bow ; affiftants are to extend the arm gradually, by pulling 
thefc ftraps, while another aftiftam draw* back the fcapula. 
The furgron {lands on the outfide of the arm, directs the 
aftiftants, and varies the dire&ion of the extenfion, accord- 
ing to the fitnation of the head of the bone. As foon a* 
the head of the bone has cleared the brim of the fneket, the 
mufcles draw it into its place, a crack is heard, the patient 
is relieved, and the anterior part of the Ihouldcr acquires its 
3 '3 ufu?l lulnefs. 

Vv imas Various other methods of extending the arm have been 
eiiendii* t ,ro P° | f < ^ * n difficult cafes; as, fufpending the patient by the 
tie Mtm? luxated arm over the flep ot a ladder or the top of a door, 
railing him up by the arm with ropes running over pulleys 
fixed in die ceiling of a room, See. The jerk produced by 
the body' being fuddenly raifed and let down again on a fea- 
ther bed, has tometimes fucceeded when other means have 
failed. A gentler method is to lay the patient an the floo-, 
while two or three flout men {landing on a table lay hold of 
him by the arm and pull him up. But all thefc methods 
are in danger of lacerating the loft parti by the fuddenncl* 
with which the force is applied, and even funvetimes of 
breaking the end of the humerus if it be prefled agaiutl the 
neck of the fcapula. Mr Freke’s improvement on the atnbe 
of Hippocrates has been confidered as the belt machine for 
extending the arm. But machinery is very ftldom neceftary ; 
even calcs of long {landing may by proper management be 
reduced by means of alhllants, provided reduction be at all 
• practicable. Inflammation after the operation {hould be ob- 
viated by the tifual remedies. If the bone he apt to itep 
out again, which fometimes happens after repeated diiloca- 
tions, the arm lhould be fupported in a fling till the parts 
have recovered their tone. Uliftcrs, friction, flimulaling me- 
dicines applied to the fhoulder, and cold water poured on 
it, have foinetimet been ufcful ia rcftcrir.g the flrength of 
the joint. 
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J. taxations at the elbow moft commonly happen upwards «-w*. 
and backwards ; ami then the fore-arm is (hortened, the 
er.d ot the ulna projects behind, and is highertban ufiitl, t jj| t JJVf 
while the extremity of the humerus can be felt in the 
bend of the elbow. The furgeon lhould take hold of tm. 
the wriil with one hand, and the upper part of the fore. v-* 
arm (which is to be moderately bent) with the other, aad 574 
gradually pull the top of the fore*arm downwards, while atof 
the flune time he increales the curvature of the elbow to dif-bov. 
engage the ends of the bones from each other. He fhould 
then pull the bones forward into their fUuation. When the 
luxation happens upwards and forwards, it (hould be min- 
ced while the arm is extended. After the reduction, the 
mufcles <»{ the fore-arm fhould be kept ichxed by bending 
the elbow a little till the parts have recovetcd their tone. 

When the bones of the fore-arm arc diflocatcd from each 
other, which happens moil frequently at the wriil, the ro- 
tatory motion of the hand is deftroyed. After the reduc- 
tion, the bones fhould be l*»und together by a tight flannel 
toller, or a couple of fplints (hould be applied along the 
fore arm, and the arm fupported in a fling. ^ 

The hours of the wrift are not fo often luxated as might Luivuri 
be expe&td from the fmallnefs of their fixe. When they«t« 
are, great fwdliog and pain enfues, and the motion of tbe w "^ 
joint is entirely deftroyed. Gieat attention is neccflary, 
left luxation lhould be miftaken for a fprain. The arm 
and hand Ihoultl be fupported by affiftants, but not ftretcb- 
ed ; and then the bouts lhould be puflted into their place, 
and afterwards retained by proper bandages and fplints. 
i he bones of the metacarpus, when they happen to be «Uf* 
located, which is very ftldom, are to be reduced in the fame 
manner. Diflocations of the thumb or fingers awe eafdy 
dilcoveicd. To reduce them, an afiiftant (hould hold the 
phalanx liom which the diflocation happened, while the fur- 
geo n tndcasourc to elevate the bone from the one contigtt- 
oms to it, and to pals it into its place. 

SfcCT. V. Lunations of the Bones of the inferior Extre- 
mities. • 

• . & 

From the great flrength of the hip joint, it was for-L«nt<* 

merly believed that the head of the thigh-bone was neverrfdtkf 
luxated by external violence; but it is now known that itf ,l,,L 
happens by no means cnfrcquentlyi The ball in ftarting 
from its locket generally pafles forwards and downwards in- ^ 
to the foramen thyroideum. When this happenk, the limb Sys.y.tfh 
is confiderably lengthened, the head of the bone ta lodged 
near the uadcr and fore part of the pelvis, the Urge tro- 
chanter is obferved on the fore part of the thigh, a vacancy 
is percr-ved where the head of the bone and the trochanter 
(hould he, and the toes are turned outwards. When the 
bone is diflocated upwards and backwards, the limb is (hort- 
ened, the great trochanter higher than ufual, the knee and 
foot turned inwards. When it is diflocated upwards and 
forwards, the le» is (hortened, the ball of the bone is felt on 
the os pubis in the groin, and the great trochanter on the 
upper md lower j*art of the thigh ; a vacancy is difeovered 
in the correjponding part of the hip; the knee and toes are 
turned outwards. When the ball flips downwartis and 
backwards, the leg is lengthened, the toes turned inwards, 
and the prest trochanter is lower than that of the other 
limb. If the bill flip directly downwards, the leg ia length- 
ened, but the knee and toes keep nearly their natural fitua- 
tion. It is fometimes difficult to diftinguilh between luxa- 
tion and fratturc o! the neck of the bone. In Inset ures the 
bone is moft frequently puflied upwards, and the leg (hort- 
ened, the knee and point of the tots arc turned inwards, 
and may be moved m. :b more readily outwards and inwards 
than when the bone is difioc&ud, 

6 Tot 
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L?x*t. >n« For rcdu&Ton, the patient {hould be laid on a mittrefs 
B°mc»of 0n found fide, and a wooden roller covered with fevcral 
thvToferi- feWt of flannel placed between hit thighs, and fixed firmly 
t* Exrrceii- by ftrap* to tlie wall. A ftrong bandage of buff leather, or 
tit*. fnmething fimilar, (hould be applied to the un^cr end of the 
thigh, with ftrap* fixe*! to it to make the extenfton. The 
Mr i hod of trunk of the body (hould be properly feenred, and the joint 
r*iu4ion. of the knee bent. The rxtctiflon (hould be made at firft 
gently, and increafe*! gradually, while, at the fame time, the 
thigh ia made to roll in different directions. When the ex- 
ten (ion it fufficient, two a Aidant* (hould lay hold of the rol* 
let, and attempt to raife the bone; the extending force 
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Chap. XXXII. Of FraRures. 

Sect. I. Of FraSurtt in genera!. 

Thx term fradure ia generally confined to fuch divifions 
in bonea aa are produced by external injury. When the 
integuments remain found, the fracture is called fimpit ; when 
it communicates with a wound, it is called compound. 381 

The general fymptoms of fracture are pain, fwtHing, and Symptom* 
tenfion in the contiguous pans. A grating ftcnfe when the ror ^ >C * 
part is handled, diftortion, and a ceitain decree of lofs of 
power in the injured part, accompany altnoft every fraCture, 


(hould thru be flackencd, and the furgeon (hould pu(h the, except wlien it runs longitudinally, mjd the divided parts are 
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head of the bone upwards and outwards, while an affiilant 
f reffea the knee forcibly inwards. The mufclcs tliemfrlves 
will then commonly bring the bone into its place; and this is 
done with fuch a jerk and noife, that it is heard by the by. 
ftandcr*. If the rcdu&ion be not obtained, the extenfton 
nrufl be repeated with greater force. Inftead of the roller 
a broad ttrap or table cloth is frequently ufed. The limb 
(hould not be ufed for fomc time after reduction, and inflam- 
mation (hould be prevented by the proper remedies. 

The patella can neither be luxated upwards or down* 
wards, without rupture of the tendons of the extenfota muf- 
cles, or of the ftrong ligament which fixes it to the tibia ; 
but it may be luxated to either fide. The luxation produ- 
ces buneneff, and much pain on attempting to move the 
joint. In recent cafes the injury is eafily difeovered ; but 
when the furgeon is not called immediately, the (welling 
may be fo great as to render it more difficult. For reduc- 
tion, the limb (hould be kept extended ; the furgeon, by de- 
pt effing the edge of the pmlla mod diflant from the joint, 
enabled to raife the other, and pufh the bone into its 
place. 

It may be neceflary to remain a day or two in bed .till 
the knee recover its tone. Sometimes, after the bone baa 
been dnplaced, return* of the fame complaint become fre- 
quent. In fuch cafes, proper machinery applied to the fide 
of the tumor, where the bone ia apt to (tart out, is ufed 
with advantage. 

From the fixe of the joint, and the great ftrength of the 
of the tibia figments, luxations of the tibia from the os femora rarely 
£^ e ’ c> c occur. When it does, it ic eafily difeovered by the pain, 

* Limenefs, and deformity of the limb. The patient (hould 
be laid on a table, the mufelea relaxed, and the thigh fccu- 
red Wy aflitlant* ; the limb fliould then be extended, and the 
bones cleared of each other, when they u ill bt eafily repla- 
ced. After the reduction, the litnh (hould icmain *or lomc 
time perfectly at reft 1 and inflammation, which is very apt 
to enfue, and is attended with very bad confequcnecs, (hould 
be affiduoufly guarded againft. 

It the ankle joint be diflneated forwards, the fore part of 
the foot is lengthened ; if backwards, the foot is (hortened 
c ) o nf - an( j the heel lengthened (thi* is the nvoft common variety) ; 
if to cither fide, there is an uncommon vacancy on the one 
fide, and a prominency on the other, Diftocati*n, however,, 
can hardly take place outwardly without (rapture of the 
•nd of the fibula. 

For reduction, the limb (hould be firmly held by aflif- 
tanta, tht mufelea relaxed, and extenfion made till tire hours 
are cleared of each other, when the altragulus will eafily 
flip into its place. — The lame rules (hould be oblcrvrd in 
reducing diflocations of the bones of the foot. Luxations 
•f the metatarfal bones and toes are reduced exactly in the 
Came manner as the bones of the metacarpus and fingers. 
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not completely feparated from each other. When there is 
only a Angle bone iu a limb, a fracture is ealily detected ; 
but where only one of two bones of a limb lias fuffered, it 
is often difficult to judge with certainty, efpecially if the 
contiguous foft parts he tcnlc and painful before the prac- 
titioner is called. In that cafe, the opinion mull be regu- 
lated, not only by the attendant fymptoms, but, ill, By 
the age and habit of the patient ; for bones are more eafily 
fractured in old than in young perform. Different difeafea, 
loo, induce brittlenefs of the hones, as the lues vrrerea and 
fea-lcur vy. ad, By the fituatiou of the part ; for bones arc 
more apt to be fractured in the folid parts of their bodies 
than towards their cxtiemitics, where tliey arc more foft 
and pliant. 3d, By the poftuic of the limb ; for a weight 
may fraCture a bone lying on an unequal furiacc, which it 
would have fuilained withcAit injury if equally lupported. 

Fractures arc fnmetimes attended with a great decree of 
echymofis, occafioned by the ends of the fractured bones 
wounding fome of the contiguous blood* veflets. j*t 

In giving a prognofis of fracture, various circumfkanccs Pr»^no(3*, 
are to be attended to. It is evident tliat (mall fractured 
bones are more eafily healed than large ones and that the 
fradure of the middle of a bone is not near fo dangerous as 
near the extremity. A cure is effected much more readily* 
in youth than in old age, and in good conliiiiltions th in in 
bad. Wc ouv ht alfo to attend to the concomitant fymp- 
toms, and the injury which the neighbouring parti may have 
fuilained. The more moderate the fymptoms, the more fa- 
vourable our prognofis may he. -p., 

I he treatment of fractures oonfift of three particulars ;Trcatoicat» 
replacement, retention, and obviating bad fymptoms. 

1 . When boors are fradtured directly acrdls the parts, they 
arc often very little moved from their natural fituaiioa ; but 
when the fradturc is oblique, they arc apt to pafs over each 
other, and to produce much uneafinefs and deformity ; the 
contiguous mufolcs are feverety injured, and the pain is ag- 
gravated by the flighted motion. The furgeon (hould put 
the limb into the bell poflure for relaxing all tlie mufeio 
connected with it, according to tlie practice firft introduced 
by Mr Pott. If it be properly attended to, the ends of the 
bonea will in general be eafily replaced. When any difficulty 
occurs, a fmail degree of extenlion may be tnatk*, taking 
care to keep the mufeles as relaxed as poffiblc. Much at- 
tention (hould be paid to replacing the bones properly, other- 
wife the limb will rtmain for ever after distorted. 

3. After the bones are replaced, the limb (hould he laid 
m the caficft poflure, and the bones afterwards retained 
in their fituation by proper comprefles and banda;pt, aos 
applied too tightly, till the care be completed. '1 he time 
neceffary (or this purpoic depends on the (ixe of the bone r 
the age and habit of the patient, the fleadinefs with whiclw 
the limb has been retained ia its place, and ibe violence of 

the 
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* sttftul'.ig fy.rptomf. In middle-aged perfons, and un- 

l* 11 “ i 1 *- dcr favourable drcunvl-incrs, a fiivtua- of tlie thigh bone, 
c-i of the hones o* the leg, mav be cured in two months ; of 
I hi aim ho’.-c, orbotirbof the fore ann, in fie weeks ; of the 
'lib*, clavicles, ami bone* of the hanti, «n thrve wok.'. In 
infancy the cure will take a fliortcr, and in idd age a longer, 

4 inti than this. 

?. In limple fra flu res the inflammatory fymptoms gene- 
rally fubftde in a fet days. When they become wor.e, 
which i» forv.etittu** the cafe, attrir.gcnt applications fliouid 
be employed. If thefe l ail, blood ought’ to be drawn from 
.the parts aRVfled. This is of fa much advantage, that it 
ought never to be omitted where the furroumling fon part* 
arc much injured. Friflion with emollient oils, warm ba- 
thing, the ule of Bath and other Gmilar waters, are aifo of 
much fervice. The limb fometimes puts on a clumfy ap- 
pearance from an overgrowth of callus. When this tenden- 
cy appears, ardent Ipint.* and othir attringcnts are confider- 
■ed as ufcful ; lometimcs picture on the part by a thin plate 
of lead fixed by a bandage may be advantageous. Many 
inttance* occur, however, where no remedies prove fucccis- 
ful: 'Hie patient ought therefore to be acquainted be- 
forehand with the probable event, to prtvent unplcafant re- 
flections afterwards. 

Sometimes the ends of’the bone remain loofc long after 
they might have been reunited. This may be owing to 
fomc conftitutional difeafe, to the bones not be in? kept 
llcadily in contact, to fomc of the Toft parts getting in be- 
tween them, or to the bone being broken in different pla- 
ces, and the intermediate fractures being too fmall to ad- 
here. Pregnancy has alfo been mentioned as a caufc. By 
removing theft obftruefions, a perfect union may in recent 
cafes be accomplifhed. But where the cafe is of long Hand- 
ing, callus of the bones becomes fo hard and fmooth as to 
move with the cafe of a joint, fo that no advantage can be 
derived from laying them together. In that cafe, an inci* 
lion fhould be made through the foft parts, and a fmall por- 
tion of the ends of the bone removed with a faw. If this 
be properly performed, nature will fupply the deficiency. 
When lmall pieces of bone remain long loole, they fhould 
be extracted by making an opening. The intervention of 
mufclcs or other foft part* is known by the very fcverc pain 
and tenfion, and by particular motions of the limb caufuig 
great pain and twitching of the raufetes which move it. 
The limb fhould be put into all the variety of fituatiou; and 
if this docs not fuceccd, an opening mud be made, and tl»e 
foft parts removed. Sometimes in fractures blood-vcficls 
arc ruptured by the (harp fpieulse of the bone : this happens 
moft commonly in compound fradlures. When the cfTufion 
of blood is great, the part fwells fo much that it is uccef- 
fary to lay it open, and to iecure the divided vefTcls by a li- 
gature. When the fuelling is not great, the abforption of the 
blood is trulled to nature. When tke blood remains long 
in contad with the fractured bone, it iometimrs prevents 
the formation of callus ; the perioltcum frparate:; from a 
confiderabie portion of tire bone, and a thin fetid fan its is 
difeharged at the wound. When this happens, no cure 
can be expected till the parts of the hone deprived of peru> 
fteuni have exfoliated, or have been leparatod hy a faw*. 

^ Sect. II. FraSuret of the Bona of the Fate. 

Fiaelureof Fractures of the no(e may impede rrfpiration, affrdt 
£kc nofe- tlic Ipeech and tenfe of {moiling, give rile to polypi and te- 
dious ulcc r s, and may trades be danger ous from their vi- 
cinity to the brain. When any part of the bones of the 
nofe has been railed above the reit, it is to be preffird into 
it# place with the fingers ; if it has been pufhed into the no- 
flril, it is to be railed with the end of a fpatula or other fij- 
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milar inftrument. If any portion be alntdffc entirely fepara- Fr*dur« 
ted from the red, it Ihould be removed ; but if it adhcics^f*^^. * 
with confiderabie firmnefa, it is to be replaced. If the 
bones, after being replaced, do not remain in their proper «> d 5pai e. 
lituation, they arc to be retained either hy lubes intioduced ‘ 1 * ■— 

into the nollrils, or by a double-headed roller, with pro- 
per compreffes as the cafe may require. Inflammation ihould 
be prevented by the proper remedies. 

Much care is ncctffaty in replacing the friftltrcd bones 
of the face, and in drclfing them, in order to prevent defor- 
mity. The dreffings may be retained hy adbefive platters. 
Inflammation, by which the eyes, nofe, or antrum maxiilare 
is apt to be injured, Ihould be prevented. When matter 
collcfts in the antrum, it is to be removed by the methods 
formerly defer ibed. - • |I6 

For replacing fraftures of the lower jaw, the patient Pra&urev 
fhould be feated in a proper light, w ith his head firmly fe- r,f 
cured. The furgron fhould prefa with one hand on the in-* 1 '* 
fide of the bone, while with the other he guards againil in- 
equalities on the outfidc. If a tooth come in the way, it 
fhould be extracted j when any of the others are forced out 
of their lockets, they fhould be replaced, and tied to the 
neighbouring teeth till they become 4trin. The fra£turcd 
parts being kept firm by an affittant, a thick comprefs of 
linen or cotton ihould be laid ovrr the chin, aud made to 
extend from car to ear over it ; a four-headed roller fhould 
be applied firm enough to keep the fractured parts in con- 
tact. The patient fhould be kept quiet during the cure* 
and fed upon fpoon-mtat. The drilling# fhould be remo- 
ved as feldom as poflible. When the fracture is accompa- 
nied with an external wound, the parts fhould be fupported 
by an aflillant during the drtfltng of it. 

Sect. III. FroSurei of the Ctovu/es, Rihi t Sternum, and 
Stine. 

. ,f T 

A fracture of the clavicle is eafily difeovered by the Fn^ore 

grating noife in the fractured bone upon moving the arm •?**“ **•* 
freely, by the ends of the bone yield mg to prdlurc, and by Tic ^ c ' 
the motion of the humerus being impeded. All that can 
be done is to raife the aim, and fupport it at a proper 
height, either by a fling, or, which is better, by -the leather 
cafe recommended in cafe of luxation of this bone. By this 
the fractured parts will be brought together, fo far at ieatt 
as to prevent deformity, and tender the bone fuflicicntly 
ftrong. 3lg 

Fraflures of the ribs are difeovered by prefltircs with the Of thcriH 
fingers. The fymptoms are commonly moderate, and the 
patient foon gets well. -In fomc cafes, however, the pain 
is fevere, the breathing becomes difficult, attended with 
oough, and perhaps with fpilting of blood, and the pulle 
is quick, full, and lometimcs opprefled. Thefe fymptoms 
ante from the ribs being beat in on the lungs. 

In the treatment, it is proper in every cafe to difeharge 
fome blood. If one end of the rib rife, it ought to be re- 
preiled by moderate prefTurc; and to prevent its rifing again, 
a broad leather belt Ihould be applied pretty tight, and con- 
tinued for fame weeks. When a portion of the rib is for- 
ced inwards, an opening fhould be made over it with a fcal- 
pel, and then it fhould be elevated with the fingers or a for- 
ceps. When diltrcffinf fymptoms proceed from air or 
blood collected in the cavity of the chcil, thefe fluids ought 
to be difeharged by an operation. g 

*i he fymptoms or a fractured llcmum are nearly the fame Qf Aer« 
with thofe ot the ribs. It requires great attention from the ua. 
vicinity of the heart and large blood-vcffcls. The patient 
ought to lofe a quantity of blood, and be kept on an anti- 
phlogittic regimen. Ir the pain, cough, and opptdTcd breath- 
ing, do not yield to theft remedies, aa iocifion fhould be 

made 
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Injure of made on the .injured part, and the UeprcUcd piece raifed 
* 1 / U?ne*, w |t>i a levato-. .Should thi» be infufficieut, it may be atfcc- 
. c * ted by means of the trepan : this indeed requires the great - 

eil caution, but it may certainly be mended with advantage 
when tlie patient'*, lire is in danger. 
f)f kt* Fractures of the vertebra: generally end fatally. We 
tcLu judge of the exigence of fracture tlicre by examining the 
part*, by the feverity of the pain, ani by pally occm ring in 
the t«»*rU fituated below the injured part. 

When any parts of the vertebra near the integuments are 
Joo 4 c, they may be replaced with the ringers, ani retained 
by proper bandages. When tlus i* impoflthlc, ionic o? the 
lateft authors think it advifeble to m.ikc an idetrion, an i raile 
any portions of the bone which may be deprefled. 
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Sect. IV. Frafture of the Fonts of the Superior Extre- 
mities. 

Tme fcapula is feldom fnflurtJ ; when it is, the fra dure 
is cafily dilcovered by the pain, the immobility of the arm, 
an ! by the touch. The parts may be replaced with greater 
eate if the rnufcles connected with them be relaxed. They 
are retained with difficulty. A long roller flimdd be em- 
ployed for this pur pole, with which the head and fhouldcri 
are aho to he lupported. The arm fhould alio be fufpend- 
cd to relax the rnufcles as much as poflible, and inflamma- 
tion particularly guarded againit by -local blood in -a. 

Fractures of the humerus arc ealily diicovercd by the 
pain, the immobility of the arm, aud a grating noife on 
handling the parts. In reducing the fraC.t-.irc, the rnufcles 
fhould be completely relaxed by bending the arm and rai- 
fing it to a horizontal p* -flu re. ExtenGot , if neccflsry, may 
be made by one zffiilant grafping the mm between the frac- 
ture and the fhoulder, and another between the ft sll ure and 
the elbow. After the reduction, one fplint covered with 
flannel Ihould be laid along the whole out tide, and another 
along the whole inride of the arm ; and then a flannel roller 
applied fufficicntiy tight to fupport the parts without in- 
terrupting the circulation. The ;irm may ether be fup- 
ported in a fling or Mr Park's leather cafe, (fig- 104). The 
bandages fhould not be removed 4 or feveral days, unltfs fonic 
urgent iymptoms render it neccflary. In about a week, how- 
ever, the arm fhould be examined to ice whether the bones 
have been properly fct. 

When both of the bones of the fort-arm are b r oktn, tlie 
fracture is cafily difeovered ; but when only out bone is frac- 
tured, cfpeeially if it be the radius, the firm mis of the other 
renders the difeovery more difficult ; the grating noife, how- 
ever, on moving the bor.e in different directions, will generally 
be a fufficient Ivmptom that a fra&ure has taken place. When 
the fracture happens near the wrifl, particular attention is 
necefTary in order to prevent a fliff joint. In order to re- 
place the parts, the mu!cle* are to be relaxed by bending 
the joints of the elbow and wrilt, and the limb extended a 
little al*>ve and below the fracture. After reduction, a 
fplint reaching from the elbow to the ends of the fingers m 
to he applied along the radius, and another along the ulna ; 
and both are to be fccuied with a roller or twelve- tailed 
bandage. When the fplints arc applied, the palms fhould 
be turned towards the breaft as the mod convenient poflurc. 
The aim fhould be hung in a fling. A partial diflocation 
of the bones ot the wrifl fometin ea attends a fracture of tlie 
radius, by which a (lift joint, under the belt practice, is apt 
to enluc, or peimancnt painful lwtllmgs of the fore arm. In 
fuch calcs, the patient ought to be warned ot the danger, 
that no blame may be afterwards incurred. 

When the olccranutu is ftact ured, tlie arm mull be kept 
in an extended flatc during the cure, try applying a fplint 
oppofitc to the joint of the elbow, rewhutg trow the middle 
Vos.. XV 111 . Part I. 
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of the humcr its to the points of the Surer*. The rttn TraAnr* rf 

flionhl be hung by the patient’s fide, to which it fhould bc^* 

fixe ! by means of llrepn. Top-event the confequrnces of a C ' ^ » 

it tf joint, the dreflings ihould be removed about the eighth 

or tenth day, the fore-arm foe fome time flowly moved 

backurztd* and forwards and the joint rubbed with an emo- 

licnt oil. By a repetition of this at proper intervals, a fltff 

joint miy be prevented. 

Anchylofla, or ftiffnefs of the joint, commonly fucceedsof : he 
fractures of the bones of the wrifl, owinti to the great in-l*-nc*of the 
fiammation which enfui.s, and to their not readily reuniting **dli 
from their fmallncfs. To prevent this as much as poffible, 
after replacing the h<m«, the injured parts ihould be leech- 
ed freely, and in preportion to the violence of the fytno- 
toni*. Splints Ihould be applied cxafUy as in fractures of 
the fore arm, and the arm fupported by a fling. 

In fractures of the mrtacaTpal bones*, a fir* fplint fhould W 'he 
be applied over the wliolc palm and iofsdc n f the arm, e,0 ^ t ^ 10 

the points of the finders to the rlbow, in order to prevent tln ^ c,f ’ 
the action of the flexors of tlie fingers. The heft fplint tor 
a rrafturcd finger is a piece of firm pxfteboard properly fit- 
ted and fo.flentd in water till it can be rcasdily moulded into 
the form of the part. This fhouli be applied along the 
whole length of the finger, and fecund with a nairow rol- 
ler. At the fame time, a large roller fhould be applied over 
the infide of the hand to prevent the parts from being mo- 
ved. To prevent fli finds the dreffings Ihould be removed 
about the end of the fecund week, and the Joint cautioufly 
bent ; and tin., fhould be repeated daily till the cure be com- 
pleted. 


Sect. V. FraSitrts of the Ban's of the Inferior Extremities. 

Fractures of the body »f the thigh bone are readily 
difeovered by the grating noife when the ends of the bonenj^^’^ 
are forcibly nibbed to^cthtr, by the fhortnefs of the limb 
if the fracture be oblique, and by tlie limb being unable to 
fulHin the body- But fraflures of the neck of the bone 
are o r ten not cafily diftinguifhed from diflocation of the 
joint. In general they may be diftinguiflicd by the circnm- 
flances mentioned in treating of luxations of this hone. In 
formiug a prognoii*, we ought to conflder that no frafturc* 
are more apt to dilappoint our expectations than thofe of 
the thigh, cfpeeially whrn the reck of the hone is brokeo, 
owing to tlie difficulty of difooverirg the place of the frac- 
ture, and of retaining the hones even after they have beat 
replaced. lu order to reduce fradurcs of the thigh, the 
rnufcles an: to be relaxed by rr.otleratcly bending the joints 
of the thigh and knee : when this is done, urilcfs there be 
much pain and tenlion, the bones arc cafily replaced by one 
afliflant holding the upper part of the thigh, while another 
fupports and gently pulls down its lower extremity, while 
the furgeon is employed in adjufting the Frvchired pieces. 

It is more difficult to reduce iratturcs o' tlie neck of the 
1 one, on account of the great lirtngth and various direc- 
tion* of the fuTrouoding rnufcles. In general, however, we 
Audi fuccecd by moderate extenfion, if wc take care pieviouf- 
ly to relax all the rnufcles an ouch as poffi Ic : if we do not 
fuccred, we mufl have rtoourfc to machinery. 

Thcgreateft difficulty is to retain the bones to their fit na- 
tion after they art replaced. The limb mufl be firmly fe* 
cured by fplints made o! thin flips df wood glued to leather 
(fig. 1 05. a and A), or et. thick p^fleboard. One fplint, bread 
enough to cover half of the thigh, fhould reach from the top 
of the hip joint to a little below the knee, and another, 
covering about a third p*rt of the thigh, from the groin to 
a little below the knee, llie fplints fhould be lined with 
flannel. They arc to be (retired by a twelve-tailed bandage, 
aod over all a thin pillow fhould be put nearly as long as 
Z the 
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Fndu-e of the thi.h. The fplints and bandage* may be put on in the 
following manner: The patient betnq placed on a firm hair 
« mattrefb, with his knee moderately Lent, the long fplint ban- 

dage and pillow are to be applied to the outfide of the thigh, 
and the patient fhould be turned fomewhat towards the af- 
fected fide, with the knee and leg raifed a little higher than 
the body : the fhort fplint fhould then be applied along the 
in fide of the tliigh, and the bandage already placed without 
the other fplint, applied fo tight a* to make an equal mode- 
rate preffure over the whole : (Sec fiy. 106.). To make the 
pail ft ill more fectirc, it is proper to infert a long firm fplint 
of timber under the mi idle of the pillow, and to fix it by 
two broad ft raps to the upper part of the limb. To pre- 
vent the limb from being affedted by involuntary darting i, 
the pillow lli i mid be fixed to the bed by flraps : to keep off 
the weight of the bed-clothes, a frame with hoops fhould be 
placed over the thigh, 'i'he parts fhould be examined after 
feme time to fee that the bones be not difplaccd. When 
there is pain, (welling, and inflammation, leeches and other 
■remedies fhould be applied. To render the fituation of the 
patient as eafv as pofiible during the cure, he may be allow- 
ed after the fccond vretk to turn a little more towards his 
back, and at the fame time to extend the joint of the knee 
in a fmall degree : after this time a little flexion and exten 
fion of the limb may be daily tepcated to preferve the ule of 
the joint. 

The method here deferibed generally fuccceds. Sometimes, 
however, noiwithftar.ding all our care, the ends of the bone 
Hip over each ether. To prevent the de’ormity which this 
occafiom, it ha9 been attempted to make extcnfion and coun- 
ter cxtcnCon by machines: but the pain and irritation have 
always been fo great that little advantage has yet been dc- 
rived from inch means. 'i’he invention (fig. 107.) of 
the late Mr Gooch of Norwich, improved by the late Dr 
Aitkcno* Edinburgh, has Ken recommended as one of the 
bell machines for oblique fraClures of the thigh. After 
endeavouring to remove the pain, (welling, and inflamma- 
tion, which arc fometimra fo great as to preclude the appli- 
cation of the limpid! bandage, this machine may lie tried. 
But if it be fbur.d impra&icable to ufe it, the cure rr.uft be 
conducted in the ufiuil way with the chance of the fractured 
pieces overtopping one another, and of courfe the limb being 
^ {oincwhat fhortened. 

Fracture The patefia is moft frequently fraditred tranfveTfely, 
*;f the pa- fometimes lengthwise, and lometimes into feveral pitcea. 
tells. Fractures of this bone have been fat'd commonly to # end in 
a ft iff Joint ; but this is perhaps troll frequently owing to 
the limb being kept too long i*» an extended poflure. In 
the treatment of fractures ol this bone, the leg fhould be ex- 
tended to relax a* much as pofiible the loft parts conne&ed 
with the bone. The patient fhouU be placed on a firm 
roatticfs, and a fplint be placed under the limb long enough 
to reach from the top of the thigh to the under end of the 
leg, to which the limb fhould be fixed by a number of Amps 
to keep it in a Ib.te of extcnfion. The Jra&ured bones are 
then to be brought together, and fuch a number of leeches 
applied to the joinras will wmove as much blood as the pa- 
tient can bear ; and as long as much pain and tenfion con- 
tinue, fatuvnitic and other aftringcr.ts arc to be ufed for re- 
moving them. When this is acconiplifhed, and the parts 
properly adjufted, a large pledget of Goulard's cerate 
kionld be laid over the joint, and a hooped frame employed 
to. keep off the bed clothes. In a longitudinal fracture the 
parts are caf.ly kept together by a common uniting bandage 
or adhefive pkfter ; but in tranfverfc fra&ures more force 
is ncccFary. Various bandages have been employed for 
draw irg the pieces together in fuch fractures ; one of the beil 
vhUc i,$ that reprekated fig. to8. We need nut be 


anxious, however, about bringing the pieces very clofc to- Pndtre of 
gethe**, as a cure may be made though they remain at a£ c ® anci » 
confidence diftance. The bandages, unlefs particular fymp- , 

toms occur, fhould not be removed till the end of the fccond 
week ; after which the joint fhould be cautioufly bent every 
fccond day to prevent lliffnels. tgO 

The Icq is commonly fractured near the lower end, this^ *h* 
being the weakell part of the bones. In the treatment of a 
fra&urtd leg the fame rules apply which were given for a 
fra&urcd thigh-bone. ’l*he mufclcs (hould be relaxed by 
bending the knee ; but little advantage "can be derived from 
bending the foot, for iu proportion as the mufclcs behind 
are relaxed thofe before arc put on the ft retch : the pa- 
tient may be therefore allowed to keep the foot in the eafiell 
pofturc. The bones arc commonly replaced by the gentle 
extcnfion of the upper part of the limb by an afiiftant, while 
another fupports it at the ankle. The bones being repla- 
ced, and the limb laid on its outfide with the knee bent, two 
fplints (fig. 1 09.) are to be applied, long cnouoh to reach 
from thp upper part of the knee to the edge of the folc. fo 
an to prevent the motion both of the knee and ankle. The 
fplints are to be retained by a twelve-tailed baudage, as in 
the cafe of fn&ured thigh bone. See fig. icfi. 

If the patient be either very refllefs or troubled with fpaf- 
modic affections of the mufcles of the leg, an additional 
fplint, fhaped to the form or the tag, fhould be applied along 
the outfide of it, and fixed by a nfip at the upper, and an- 
other at the under part of the leg. When the patient can- 
not reft when lying on either fide, Ire may Ire placed on his 
back, and the etuved Hate of the knee dill preferred by 
railing the lev a little above the level 01 the body on a frame 
made for the purpofe. This variety of pofturc may bke- 
wife be ufed in fractures of the thigh. The patient may 
from the firil be laid in this pofturc, or he may alternately 
change from the one to the other. No change of pofturc* 
however, fhould be allowed for tire firfl ten or twelve days. 

When the fibula only is fractured, it is apt to be confidcred 
as a fprain of fume of the mufcles ; but this ought to be 
particularly attended to, as the r-iilakc may be followed by 
bad confequences. When both the bones of the leg arc 
broken, the portion next the foot is commonly drawn towards 
the back part of the leg, lo that a prominency is produced 
by the fractured part of the Upper portion of the bone ; 
and this is improperly termed tire riling end of the fra&ured 
bone. The appearance is entirely produced by the inferior 
portion falling back. Hence no advantage is derived *rom 
pitffure being made on the upper cud ot the bone: the in- 
ferior portion fhould be raife *. fo as to bring the parts into 
contact, ami then by proper bandars they ought to be fup- 
ported till they are perfectly united. 

Fractures of the bones of the foot and toes are treated Of the 
nearly in tire fame manner as fractures of the hand and fin_b°oc» of the 
gers. Befides the fplint which may be neceflary for thej*'™ *°‘ i 
particular part, a large one fhould be appled over the iolc ; 
nor fhould any motion be allowed for a coofidcrablc time 
either in the foet or ankle, otherwife the bones may be dit- 
placed, and a proper cure prevented. 

Sect. VI. Of Compound FraHwet. 

By compound fraC.tiire 19 now generally meant a fraduit Wfic°ber 
of a bone communicating with an external wound in the*mr ilfJltin ® 
integuments- They arc much more dangerous than fimple b* 
fractures. The generality of authors have confidcred am-^ r ca ^*f 
p jtat'on at indifpcnfablc in cafes of compound fndiurvs ; C omp. ord 
while a few, particularly Mr Bilgucr, fur^ eon-general to the f - eu 
armies of the late king of Pruffia, affirm that it i* fcarccly 
ever neceflary. Both fetm to have carried matters too 
far, Some of the latclt and be ft furgcom have recent 
8 znemted 
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Chap, xxxir. 

Compound mended never to imputate .immediately tn private pra&ice, 
Fra&u'c*. uulcfs when the boneB are fo much (haltered that they can- 
■*"““** not reunite, or the texture of the (oft part* completely de- 
ft roved ; bccaufc, even if amputation be at laft neceflary, 
the patient wll have a greater chance of recovering than if 
it bad been performed immediately after the accident : for 
the ftate of weaknefa to which he i* generally reduced ren- 
der the attendant femptoms lets violent. On the other hand, 
it has teen confidercd as no bad rule in the army or navy, 
w here patients cannot be kept in a proper fituation,and where 
(efficient attentiorftannot be given, to amputate immediately 
in ca(c« of compound fractures of the large bones o; the 
extremities. When amputation is not performed immedi- 
ately, it is not, for fcveral days at leall, adrniflible. it may af* 
terward; be rendered ncccfiary by hcmotrhavHes, which can- 
not be (topped hut by mesns more dangerous than amputation 
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l*n»b in a favourable pollute, and by making a counter open-TCWinn.- 
ing, it necelTary, to the mod depending part. But this may ‘ * ** 

be frequently avoided, by covering the fore with foft lint 
or fpongc to abforb the matter. If the difchirge become 
cxceflivc, and cannot be leflened by the means above-men- 
tioned, it will be found to proceed from a portion of 
look bone which ha* not been earlier noticed, by the re- 
moval of which it may be ftnpt. If, inftcad of producing 
matter, the inflammation terminate in gangrene, the danger 
is (lilt greater than under the moll extend ve abfeefles. For 
the treatment of this, the reader is referred to' Chap. III. 

Sect. ad. 

Chap. XXXIII. Of Diflortions* 

Distortions of the hones may arife from external ra-CavtcVof 
juries, from diicafed conllitutions, from a moiled date of thebuoruou. 


itftlf; by extenfivr mortification ; or by the ends of the frac- bones or a contracted ftate of the mufclcs, or both ; but 


tureil bones remaining long dilunited, while a great di.charge 
of matter endangers the patient’s life. 

40» In treating compound fradtures, all extraneous bodies 
Treatment fhould be removed, as alio all thofc fmall pieces of bone 
odTra* w ^‘ c b probably not unite with the rdt. For this pur- 
pole the opening, if ncccfiary, ihould be enlarged with a 
lcalrieb The next llcp is to replace the bones by relaxing 
the mufcle* as in fimplc kadlurcs. Sometimes part of a 
bone projects fo far through the integuments that it cannot 
be replaced without either lawin^ off the end of it, or en- 
larging the wound. If the fraclured bone be long, (harp, 
and projecting much, it is bell to la w it off ; for though it 
were reduced, it would not readily reunite, and it would 
be apt to excite n>uch pain and inflammation : But if it 
be broad at the bafe, and of no great length, it ought cer- 
tainly to be fawed, even though it cannot be reduced with- 
out enlarging the wound. For the moll part, it is only the 
(kin which it is nccefTary to cut ; but even the mufclrs ought 
to be divided, though as much as polfible in the direction of 
their fibres, when the bone cannot otherwise be replaced. 
Alter the rcdu&ion, a pledget of iomc emollient ointment 
is to be laid over the wound, and the limb placed on a 
firm fplint, and ftill kept in a relaxed podurc. In dref- 
fine the wound, the limb ought not to be moved : the many- 
iailcd bandage, therefore, Ihould he ufed rather than a 
roller. Various contrivances have been fallen upon to al- 
low the limb to be at rclt while the furgeon is drt fling it. 
The fracture box, invented by the late Mr Rae furgron in 
Edinburgh, is one of the be ft. When the leg is laid on 
tins, it may be deeded with tolerable 'acility without moving 
it. We arc happy to have it in our power to announce to 
the gentlemen of the medical faculty, that another machine 
lids lately been invented by Mr Samuel James furgeon in 
Hoddcfdcn, Herts, which, we arc told, will cffe&uiUy relax 
the mu.cles, and retain the bones in their natural fituation, 
without pain to the patient or the leall inconvenience to the 
operator. See fig. HO. 

It is of the great eft importance to prevent inflammation, 
which is apt either to produce mortification, or to give rile 
to extenlive abfeefles. 1 he dreffings fhould be removed 
once or twice daily according to the quantity of matter. 
The common application of warm poultices, on account of 
their inconvenience, may be dc:errcd till they become nc- 
ceflary by the approach oi inflammation, which they are to 
be confiikred as the lure ft means of preventing by exciting 
a dilcharge of matter. Whenever the inflammation tub- 
fides, and a free dilcharge of pus is produced, the poultices 
ought to be laid afidc, left they do harm by relaxing the 
pails too much, and exciting top copious adifeharge- The 
lore ought then to be dreffed with mild aftrragents, and the 
patient kept on a nou tithing diet with tonic medicines. A 
lxte paflage fhould be givcu to the matter by putting the 
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the a flection is moll frequently owin r to a weakly, delicate 
conftittilion, as in rickety or fcrophulous cafes. 

In the treatment of diflortions o* the fpine, particular Xt- grr^'ment 
tention ought to be paid to the ctufe of the diforder. Ifif u’fior- 
it appear to arife from the patient continuing too long in 11 die 
any particular poll u re, every habit of this kind fhould be 1 ^* 
guarded againlt on the firft appearance of the difeafe. If 
the patient has turned too much to one fide, the reverfe of 
this fhould he advifed. He ought to fleep upon a firm 
hair mattrefs, that his body may lie upon an equal furface. 

He fhould ufc an invigorating diet, the cold bath, bark, and 
other tonics. By a Arid attention to the ufe of thefe re- 
medies the difeafe has fometimes been retarded in its pro- 
rrrefs. Various machines have been invented for removing 
diflortions of the Ipinc by preflure ; but confiderable cau- 
tion is here required, otherwise much injury may arife from 
it. Some advantage, however, in certain cafes, has been 
derived from the ufe of the common collar (fig. III.); or 
the Hays and machinery adapted to them (fig. 1 1 2.), in- 
vented in France, and afterwa-d* brought into ufc in this 
country by Mr Jones of London, arc found to be ftill better 
fuited to this purpofe. 

The fame catifet which produce diflortions of the fpine of the 
may likewife produce diflortions of the limbs. Sometimes limbi, 
the diftortion take* place with the original formation of the 
bones, at other times it occuti in infancy, and now and then 
at a more advanced period of life. In early infancy the 
bor.es are fo pliable a* to he readily aife&ed by the pofturee 
of the body. When a child is too foon allowed to attempt 
to walk, its legs a<r apt to become crooked from their inabi- 
lity to fupport the weight of the body. Certain dilcafes like- 
wife, cfpccially rickets, fo*tcn the bones fo much, that they 
yield to the pofture of tire body, and to the common adtiou 
of their mufeks. 

When the diftortion of a limb is owing to a curvature in 
a bone, if the cafe be recent, and cfpccially if it occur in 
childhood, it may frequently be removed, without much 
difficulty, by making a gradual but conftant preflure, by 
the ufc of machinery, on the convex fide of the limb, till it 
recover its natural appearance. When the deformity occuts 
in the leg, a method has been ufed, in fcveral in fiances, 
which is to fix a firm fplint of iron, lined with leather, in the 
(hoc, on the concave fulc of the leg, the other end of the 
fplint to reft againft the under end of the thigh; when, if a 
broad ft rap or two be applied round the leg ami fplint, an 
cafy gradual preflure maybe made, and confsdcrablc advantage 
derived from it. Sec fig. 1 1 3. 

Along with the curvature above mentioned, it com- 
monly happens that the fret and ankles are affi cled. When 
the bone* ot the kg are bent outward, the fore pan of the 
foot is turned inward, and the inner edge upw ards ; and 
the reverfe, if the leg be bent inward. In thcCc calcs the affee- 
Z 2 tioov 
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tioni of the feet iff jjwwwBy ***ai to the curvature of the 
Uonca of the leg. By removing the curvature of thefe, the 
foot w 11 commonly regain it* natural filiation, ami the fplu-t 
above mentioned will for the mod part be f afire lent for the 
purpofe. Hut in ofet where tlic foie <*f the is turned 
much out of its natural dirc&ion, it may be necefTary to 
6 a the fplint and (hoe to a frame (Eg. 114.)* winch will 
render the cure Hill more ctic&uaL 

Bctui es the iuftrument already mentioned, fome have ufed 
a kind of boot, cut kngthwile, made of hardened leather or 
of metal, &c. which may in fome calej fufficieatly anf*er 
thepu’poie. . . 

In cafes of club foot, where the diftmtion is m the middle 
of the foot, a pair of (hoc*. fuch a# are rt prefer ted in fig. 
>15. have been found utcful. After the tcet aie fixed in 
the Him*, the fore pait of the ‘tet may be fcpsiwed by 
means of a (crew in two plates, which are fixed 10 the foie. 
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Of yimputaticn in gmtrj!. 
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In rmputaf ion, which in forgery fignifics cutting off 
a H»r.b, the great end to he aimed at is, the procuring of 
a handfnme (lump, io w hich the hone may not protrude, 
but be well covered with flefh ; fo that no cxcoiiation or 
rawneh may be apt to take pl.ee. As long tgo as the year 
1679, was p'opoted by Jacob Young, an En^lifh furgeon, 
in a treatife intiilcd i,urmt TnumoimJu tx Ttrekmh.na, to 
prefer re a flap of flefh and fldu, which was to he folded over 
the hone, and which, uniting to the parts of the wounij alter 
smpntaiion, would effectually cover the bone, and pre vent 
the inconveniences above mentioned. No traces of ihc fuc- 
cefs of this method, however, can he 'ound till the peer 
1696 t when a Latin differtation was pubhihed upon it by 
I*. Adrians Ycrduin, an eminent lurccon in AmiLtdam. 
The mod fanguine cxpc&aliotts were iur.r.ed of it* iuceef* ; 
aid it was even thought tliat the flap would prevent the 
ItcccHtty of tv in * up the bluotkvcflcls. However, it does 
not appear that the method as at that time practised either 
did or could fuccced ; and accordingly it was entirely hud 
alidc ; but it has been Lulv revived with coniidcrablc im- 
provements- 

Amputation may be rendered nccefia-y when a member 
is fo tuiwh difeafed *s to be ultlcfe, or when it puts luc io 
danger. 

The caufes in general rendering this operation necefTary 
arc, had compound Ira&urcs ; rxteutive lacerated and con- 
tufed wounds ; part of the limb being carried off by a can- 
non hall or other wife, the bones being unequally broken and 
not properly covered ; extenfive mortification ; white fwcll- 
ingsof the joints; large rxoltofes ; ulcers attended with cx- 
tcnlivc caries; cancer or other incurable ulcers; varicofe kinds 
of tumors ; particular diflurtions of the bones. 

Amputation may alfo be fometimes neerflary from violent 
hemorrhagic* o r fome piiucipal artery during the cure of a 
fractured limb, or fiom fuch a piofulc dtfeharge of matter 
taking place that the (Length or the patient is exhaufled. 
Lace rated and confuted wounds may require amputation, 
on account of bonorrlugy enfuing which cannot be flop- 
ped. Lxtcnfivc mortification may take place, and fuch large 
quantities of matter be formed, that the patient will be un- 
able to bear up under the d. (charge- 

Where part of the limb is carried off, it is necefTary to 
amputate higher up, fo as to cut the bone, as well as the 
foft parts, in fuch a manner as may admit of a much fpeedier 
ond faicr cure. When mortification occurs, every thing 
ought to be done for the fupport of the patient till the 
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difeafebe (lopped ; tbc firft fign of which is the appearance A®* * 1 ** 
of *n inflamed circle l»etwecu the difcafed and found parts. t>i n ' , 
As foon as the diicaled begin to (eparate from the found 
parts, amputation of the limb ought to be performed, and 
no time ought m»w to be loit, left the pat, cut fufier from 
the ablorption of putrefernt matter. 

No part of fur^ery is brought to greater perfection than 
the manner of performing amputation. Before the inven- 
tion of tire tourniquet, and the method of ftcurht ' the vcL- 
feis by ligature, the operation was lekiom undertaken ; and 
a threat proportion o’ thole upon who^ it wai perrormed 
died loon alter, la the prelent improved method, one death 
docs not happen in twenty, or even thirty calc*. In per- 
forming the operation, particular attention »■> to be pi d to 
the (pot where the iucihun is to be made ; tbc quantity of 
(kin and cellular (ubitancc necxfFary 10 be fated, fo as to 
cover the mulclcs and bone completely, without bein'* ftret* H- 
ed ; cutting the mukles in fuch a manner that they may 
ur.itc with cadi other and entirely cover the rod or the bone; 
the prevention of hemorrhagic* during the operation ; the 
tying of the arteries alone, without including the nerves or 
any of the contiguous parts; fccurtng the integument* fo 
as to prevent them from retrattin-f atict the operation ; end 


a proper fubfequent treatment of the cafe. 4 - ) y 

The following are the general Heps of the operation : Me rh»»J rf 
The patient being property placed, with a&ffanti to attend, pcrTumirg 
and the apparatus in proper order, the How of the blood ta ?{££***’ 
the limb is to be (lopped by the tourniquet (tig. i6. ). The 
fuff incition is to be made through the Ikin and cellular fub- 
(Lncc by one, or rather by tw*o, (Irokes of the amputating 
knife reprefeuted in fig. 1 16. Thefe are next to be fepa- 
rated hum the mufclcs, «« far as may appear (ufEcicut for 
covering the (lump. The fcpnralcd (kin or flap (hould be 
(IriHigly drawn up, or what perhaps aafwcr* betirr, turned 
up all round the limb, leaving this part of the mn teles quite 
bate. The (lap is to be kept in ttii» (it nation by an alF.IL 
am, while the operator m.-kes the next incition at the edge 
of the refueled (kin, and cuts till he comes to the bone. 

This wctlion (hould be begun on the lower fide of the limb, 
that the blood may not prevent the eye from readily follow- 
ing the edge of the knife during the whole cut. The 
routines are now to be leparated from the bone as high as 
may enable them afterwards completely to cover it. The 
fo l parts in general arc then to be drawn up by rciraefors, 
which may be either oHc&thcr, as in fig. 1 17. or metal, as in 
fig liH a and l>. The perio Ileum is to he divided at the place 
where tlsc (aw is to be applied ; but no part of the bone is 
to be denuded of this aicmbcaur, which is afterwards to 
cover the flump, otherwife trvublclome exfoliations may 
cufue. At this place the law (fit;. 119.) is to be applied, 
and the bone divided with long llcsdy drakes. In this part 
of the operation a good deal depends upon the llcadincfs 
of the aiTtiUut who holds the limb ; for si «t be held too 
hi&li, the motion of the faw will be impeded ; while the bone 
may be fplintered if it be not fuifiacAtly 1 ailed. Any 
points or (pliitfers which may be left ihould he immediately 
removed with the pincers (fig. 110.). The retractors arc 
now to be laid slide, and the principal arteries leparated 
from the nerves, and fecurcd by the tcnacolum (fig. 17.), 
or forceps (fig. 120. a), and ligatures. ' 

The tourniquet (hould next be a little (lack coed, to allow 
the different branches to be difeovered : The clotted blood 
is to be cleared away with a warm (pon »e. The patient 
(hould get (omc warm cordial drink, aud all the arterial 
branches which can be difeovered ought to be taken up- 
The ends of the ligatures arc then to be cut of fuch a length 
as to allow them to hang without the lips of the wound- 
Thc mufcici and (kin are now to be drawn down, and brought 

into 
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•r rf»tm into Me contaA, that the flump may be completely cover- brought into enntaft, either fa a# K> form % Araigbt Ibngi Awp»t»- 

’ tt **e ed. The part* ate text to be ecured by proper ban da- tudiual line, ac.:ordir.q to the method of Mr B. Bel), etc. ;Jj[? j* 14 

,rm gwgl BB d ^ the operation Has been ptoperly performed, the or the)* are to be placed horizontally, “that the wound uuy . " L ^ 

. rure will commonly be made by the JtxA rauntion, and r ay xipp^mr only in a line with the angle* at each fide/* a* ad- 

be completed in the cuuife of three or four weeks and vifed by Altanfon. The ligature* may either hang over 
(ometimes in a (hotter period. This however mull depend the edge* of the wound, or be brought to tire angles, 
muck upon the cooftitution of the patient, as w«U n » the After the edges of the (kin are in tlj* manner exafily ap- 


manner of performing the operation. 

SlCT. II. Of Ambulating the Arm and Fore-inn. 


plied to each other, either a few flip* of adhelive platter are 
to be laul acroi* tlie face of the Sump, or t wo large pieces 
of adhelive phfler, with icvcral piece* of t*pc fixed to them. 


A MrursT ON of the aim U performed acrordin r to the nte lo be applied to the lurlacc of the (km. The tapes arc 
rule* already hod down. Ho more of it (foetid be removed then to be tied with a tunning knot immediately over the 
than is di leafed ; for the longer the flump is, the more ufo* wound ; by wjdch the pans will be kept fo cloldy together 
fill it prove*. The tourniquet is to be applied a little above w to {wrvent* r collision of matter from bemy formed, 
the part where the operation is to be performed : As much The whole fmf.tcc ol the Aurrp flioulci next be covered 


of the integument* (hould be (aved as may br perfectly luf- 
fit lent for covering the fore. In taking up the a-tery. 


with a lar,;e pledget fpread with an emollient ointment, over 
which a coroprcfs of hoe tow is to br put, and retained ia 


after the bone ha* been divided, the opetator ought to be its place by a broad crols ilrap of old linen, pulling fouie 
attentiven ot to include the vad al nerve, which may be way up the thigh, lb as to be U cured by the roller, which 
readily difeovered and fipartted, rt ^ lies clofe upon the is now to be pallid two or three times round the dump ; 
fore part of the artery. The ore-aim is to be amputated and the preffurc fonard by the crois Ilrap may ait* rwards 
neatly ia the fame manner as the leg ; t idy that the dump be incredrd or diminiflicd at plcafurc, by drawing it with 
may be cowed by amputating with the double ir.cifion, more or Ids tigluncU* and fixing it with pins to the roller, 
without the aikiUr.cc of a flap, which it isucccfluy to form While the ilmnp w dreffinj, the tourniquet is rcnuivcd, but 


ia the leg. 


Sect. III. Of Amputating the Th'gh. 


replaced again lonely to enable the attendants to chick, any 
honorrha^y which may afterward* cufuc. 41^ 

*i*hc patient is now to be la'd to reft, aru! tbe limb is tgTrrataient 


« ih«»d of I x performing this operation, the patient ought to be be placed upon a little, tew covered with linen, or upon a ’f c ^ c P*' 
rfornmog p^. c «d upon a ublc ot ordinary height, with iltc difeafi-d thin fo*t pillow; aud to prevent the patient from insolno-J^o^I^ 
^ fwpported and fecu'eil by an aHi-Unt feared before tartly moving the li*sh,3i.d to *»uard a.;aiuft fpafmodic flart nun.' 
him, while other s(fi!la:*.ts take cure of the oilier leg and ii.gs, which frequently happen after this operation, it may 
the arms. The c iurfe of the blood is to he (lopped by be fixed to tk-- bed by two (traps. A buffed or hooped 
applying the tourniquet over the trunk of the femoral ar- flame ought to fcc placed over the Hump to proud! it iro:a 
trry, near the upper pirt of the thigh. No more of the the bed clothes. The patient (hould immediately net an ano- 
thigh ought to be removed than is tendered Bcreffary by the dyne draught, which will generally procure eu«c through the 
d fcaie, as the more of it is left, the more ufcful it will he ted of the dty. Tor this purpose, do more light (hould be 
•o the patient. An »(?;(! ant flwuM grafp the limb with let iuto the room than is merely ueccflary for allowing the 
both hands a little above the pUce where the (kin is to be attendants to pay attention to the Hump. As hemurrharies 
divided* and draw it up as far as poffible ; while the opera- (omct-inis appear feveral hours after the operation, the per- 
tor, handing on the out fide of the limb, make* a circular foil who takes the charge o! the patient thould watch this 
iuc’f.on down to the mufcles by one or two flrokes of the circumitancc with tire v rcauft attention. If tlierc be on- 
knife. A» much of the inte ruments is thro to be diflcclcd ly a (light oozing of blood, theie is no occafion for being 
with a (carpel from the inuicles as may cover the Hump alarmed; but whenever it appears to proceed from a la'gc 
completely ; and this part of the (kin may cither lie turned ailcry, it mull be lecured. the tpafmodic afTettions which 
back, or drawn tightly up by an atiTitiant. The mulclcs frequently occur after amputatiou arc ieldom troublcfome, 
xnay linn be divided quite acrofs to the bone by the edge unlcfs fonur rurve has brrn iocludcd in fecuriug the arteries ; 

©f the (kin, iu tlie common way, or cut obliquely upwards, but when they do appear, laying the limb in the esfirlk' 
according to the irtthod of A Hinton, fo ps to by the bone pollute, and giving opiates, aic the principal means of pto- 
bare two or three fingers. breadth higher than is done in the corin ; relief. 

common way. The muicles are next to be feporaird from To prevent inOatnimtion as much a* poflible, the patient 
the Lone with a fcalpcl a little way, that a lufhcicnt quan- is to be kept upon a itiidt antiphlogillic regimen, and his 
tity may be left for covering the end of it. TLe rell of bowels kept open by laxative dy tiers, till the inflammatory 
the operation is to be performed cxa&ly according to the Hagc is over, which will generally be in a lew days. If, 
genera) rules laid down in the firil (e&ion of this chapter, noiwiiiiilandiug tin’s treatment, the dump (wells, and the 
The mufcles and integuments are to br drawn over the end patient complain of pain and tighluiU, we oo 'ht to co- 


ot the bone, and applied dolcly together, that the (kin rnay dcavour to dticover from what caule the urcaiincfs origi- 
completely cover the dump, and rctsined in thi* (itualion nates. If it be owing to the (traps hting too tightly fixed, 
by an itihiUni till a flannel or cotton roller, according to they mufl be flackmed. If the flump be found much 
the feafoo of the year, which has been ptevioufiy fixed (welled, a fatumine iolution fliould be applied by means uf 
round the body, be applied in fuch a manner as to luppoit ft vend (olds of linen ; and i) the patient be youm? and ple- 
and fia them. For which purpofe it (hould be pafled two t boric, he ought to late a few ounces of blood from the 
or three limes, in a circular direction, roiuid the top of the aim ; bur if he is weak and emaciated, a different mode of 
thigh, and (hould afterwards, with fpiral turns, be brought treatment mud be followed. 

down near to the end of the flump and fsflened with pins ; At the end of it* third, or fourth day at faulted, the • 
and it (hould not be tighter than may be fufheient to adUt flump (hould be examined ; and if it appear fomewlut open 
the plaflers in preventing rctradion. and flaccid, the parts mull be brought clofer together and 

4 C> 9. 'ibe ends 01 the divided mufcles arc now to be Isid road- fecured more firmly. After this time the drefling* (hould 
autot* ly ovcr Ik* ; and the edges of the ikio arc to be be renewed every day, or every iccund day. la about a 

week. 


Digitized by Google 





SURGERY. 


Chap. XXXIV 


1.C*. 


♦II 
Amptua- 


A»rputa- week after the operation the ligatures may generally be re- 
tii f the moved with eafe ; but if they do not feparatc readily, they 
^ mar be -.'endy pulled at every drefling, when they will, in 
a fhort time, be brought away, and the wound will be foon 
healed by the firft intention. The roller fhould be cleaned 
and renewed a? oltcn as it is found fullied ; nor Ihould it be 
laid entirely afide till the end of the third or fourth week 
after the operation. When the roller is removed, we may 
depend upon the ft raps or tapes for keeping the parts to- 
gether till the cure be quite accompli fhed. When the in- 
flammatory fymptnms are entirely gone, no medicines ought 
to be given which would debilitate the patient, nor is any 
thing more ntccffaiy than to keep the bovurts gently open 
till a complete cure be made. 

Sect. IV. Of Amputating the Leg. 

The leg may be amputated for a drfeafe in the foot at 
two different parts ; the one a hand-bre:id r h under the 
knee, the other a little above the ankle. The former 
makes a fufficient fupport for the body to reft upon an ar- 
tificial leg: but the latter does that equally wcDy andlikewife 
prrlcrvc* the motions of ihe knee. 

In performing the operation a little way under the knee, 
■»i •*» of the the patient is to be placet! and fecured in the fame manner 
kntx?** ^ a$ * n °P CTS,t, " n R upon the thigh. The tourniquet is to be 
placed a little above the knee, with the cufhion upon the 
artery in the ham. The furgeon places himfclf upon the 
infide of the leg, and makes a circular incifron through the 
integuments down to the mufcles. The place where the 
incilion ftiould be made muft depend upon the length of the 
limb ; but in general itmay be between fix and feven inches 
under the top of the tibia in an adult, or far enough down 
upon the limb to favc as much integuments as will cover the 
ft ump. A "ter the integuments arc cut through in the manner 
already directed, as much o* the mufcles art to be divided by 
the knife as can be done by a circular incilion ; and the 
intcroffcou* parts are to be divided by a lc.it pel or catline, 
(fig. 121.). The retractors arc then to be applied, and 
the bone fawed off immediately below the iniertion of the 
tendons of the flexor mufcles. In fawing, the operator 
ought to begin upon both bores at the fame time, that he 
may finifli upon the tibia, left fplintcra fhould be formed. 
The vcffels are next to be fecured ; the foft parts drawn 
•over the bones ; the ad he five plafters and other bandages 
applied in the tame manner as directed for amputating the 
thi-th, only that here the roller reed not he applied fo high 
as in the former operation. Two or three turns above the 
knee, however, arc ncccff.tr y to prevent the drtffings from 
Hipping down. ' 

In amputating upon the ankle, the operator ftiould fix 
upon that fpot which will leave the ftump of fitch a letunh 
as may be moll convenient lor bcinp fittrd with an artificial 
machine rciembling the other leg. Nine inches from the joint 
of the knee, in a lej* of ordinary length, was found by Mr 
Wilfon, a late ingenious artificial limb-maker in Edinburgh, 
to be the belt part fuited to this purpofc, on account of t c 
equal prtffurc it makes upon the furface of the leg, without 
making any upon the end o* the tender ftu.np. The ope- 
ration is performed in the fame manner as that a little below 
the knee. 


4 ** 

At the a;i- 
tie. 


Sect. V. Of Amputating at the Joints of the Extremist r. 

The circumftancea moll to be attended to in performing 
amputation at the joints arc, lirtt to Hop the circulation by 
the tourniquet ; or, where that is impracticable, to take up 
the trunk of the artery by a ligature; to make a circular 
incilion in fitch a place as may, after the operation is over, 
fee lufficient to cover the wound ; Then a longitudinal in- 


cifion is to be made upon the oppofite fide* of the limb, ex-Aa^utt- 
tending from the joint to the circular cut, and as deep as the“' lj{ 
bone, by which two flaps will be formed to cover that part 
of the joint which remains after the operation is finilh- m i t 
ed. The ligaments of the joint are next to be divided, • « 

and the aft cited limb or part ot the limb removed. 

After this part of the operation, it was formerly a fre- 
quent practice to ferape off the remaining cartilage, to unite 
the parts more firmly tozether. But this is now found 
to be unncccffary ; for when the flefh is applied property 
to the hone, if it do not grow to it, the union at kaft 
is fo clofe that it afterwards gives no inconvenience to the 
patient. 

Any branches of arteries which may have been cut during 
the operation are now to be lecurtd ; clotted blood is to 
be removed ; and the mufcles and (kin arc to be brought into 
clofe contact with tfie ends of the ligature* hanging out of 
the wound. The parts arc to be retained by adlicfive pla- 
tters, or twitted future, or both ; and proper bandages 
applied in fuch a way that a cure may be made by the firtl 
intention. 

Amputating the arm at the (boulder- joint ha* always been Arr.j uo- 
confidcred as a dangerous as well as a difficult operation. It** 00 at ^ 
ftiould never be attempted, when the fame purpofc can be ac-- j^ iJcr 
compliffied by operating lower down. Bat cafes occaiion- 
ally occur, where the life of the patient cannot, iu any other 
manner, be laved. 

Amputation may become ncceffary here in confequence 
of abfeeffes of the joint ; caries of the humerus reaching to 
the joint ; compound fractures, efpecially thole from gun- 
fhot wounds, extending to the head of the bone ; and of 
mortification. 

In performing the operation, the patient fhould be laid 
upon a table of convenient height, cowered with a malt ref*. 

He is then to be brought as near to the edge or it as poflt- 
ble, and fecured by afliftants. The circulation ot the blood 
in the at m is next to be flopped, by an aflittant preftin r 
tttongly with a firm compiels over the fiibclavian artery 
where it pdles over the firit rib ; or an incilion may Ik made 
alon^ the courfe of the artery, which may be fecured alter 
fcparaliug from it the contiguous nerves. When the artery is 
compreffed, it will readily be known whether the comprcfljua 
proves effectual, by oblerving when the pulfc at the wnft is en- 
tirely flopped. As foon as this is the cafe, a circular incifion is 
to Ik made through the integuments at the ir.fcrlion »t the 
deltoid mufcle into the humerus. An aflittant then draws 
the fkin a little back, and at the edge of the retraced iktu 
the mulclcs arc to be cut in a circular direction to the bone. 

If the artery lias not been taken up at the beginning of 
the operation, it is now to be fccutcd, as well as any branches 
which come in the way. 

The amputation kni'e is now to be laid afide, and the 
reft of the operation finiihed with a ftrong foal pel. A per- 
pendicular incifion is next to be made at a little diftance 
from the outfrde ol the artery, beginning at the acromion, 
and terminating in the eircukr incifion, cutting as deep as 
the furface of the bone. A fitnilar incifion tt» to be nude 
upon the back part of the arm, fo that the flaps may be 
nearly of an equal breadth. The arterial branches arc 
here to be fecured ; the flaps arc to be feparated from the 
b^nc, guarding agamll wounding the trunk ot the artery ; 
the flaps are to be fupported by an aflittant ; and the capfu- 
lar ligament of the joint is to be cut from the lea pula : and 
thus the arm will be entirely fi parated. 

Alter the arm has been feparated, any arteries which ap- 
pear about the joint are to he tied, and all the ligatures 
brought over the edges of the wound. The parts are to be 
cleared of dolled blood, and the two fiagp drawn over lire 

wound, 


Digitized by Google 


At the 
wnfk. 


Chap. XXXIV. S U R < 

Amputii. wound, and fecurcd by the twilled future. A pledget of 
J« 4 nt«of an y emo ^ ,€nt Ihouid then be applied, and a fufficient cu« 
the Exire* ^ 1 * rjn °f* l* nt » WIt -h a comprcfs of old linen, put over the 
mit t., whole. A moderate prcfTure is next to be applied hy a 

v— - flannel roller ; by which the parts will be fupported, their 
union facilitated, and matter moll likely prevented from be- 
ing lodged. The treatment is then the fame with that af- 
ter amputation in other part# of the extremities. For two 
or three days after the operation, it is neceflary that an af- 
fiftant lit with the patient to comprefs the artery t:i cafe a 
bleeding Ihouid enfuc. 

When it is neceflary to amputate the whole band, the 
operation may be performed at the wrill, fo as to leave as 
much o‘ the member as poCBble ; and the fame rules hold 
here as in amputating at any of the retl of tl»e joints. The 
tourniquet is to be applied to the artery in the arm, and 
the cure is to be completed by the hill intention. When 
any of the carpal bones arc affedted, the fore will not heal 
till they either work out by fuppuntion, or are cut out by 
the knife. When the middle of any of the metacarpal 
bones is difeafed, while their ext! emi ties are found, the 
trepan may be applied, and the difeafed parts removed, while 
the remaining found parts are preferred. But if the whole 
bodies o* one or two of thefe bones be affected, while the 
teft remain found, all the afledted bones ought to be remo- 
ved. In performing the operation, an million is to be 
made along the courfe of the part alleged ; and if the ope. 
rator have it in bis choice, the incilion Ihouid be made upon 
the Hack part, fo as to fave the great veflel# and nerves litu- 
ated in the palm. The integuments are then to be differed; 
and turned to each fide ; after which the difeafed bones or 
parts of bones are to be removed, guarding as much as pof- 
iiblc againit wounding the principal arteries or nerve# which 
lie near them 

The difealed parts arc next to he feparated ; any arte- 
ries which happen to be cut are to be fecurtd ; and, on ac- 
count of the free communication which they have with 
neighbouring branches, they ought to be tied at both cut 
ends. II after this a bleeding Hill continue, comprcfs. Hyp- 
tics, and other remedies proper lor Hopping blood, are im- 
mediately to be ufed. ’i he lades of the wound are to be 
brought together, and an attempt made to cure them by 
the hr ft intention. 

In amputating the fngers, it was formerly the practice 
job (t of the to operate upon the bodies of the bones in the fame manner 
anger*. as ; n the larger extremities; but at prefect the removal at 
the joints is more Ircqucntly prattifed. 

In performing the operation, it is nectary to fi»vc as 
much Ihin as may cover the flump, a::d this oupht to be 
done upon the (:de next the palm, fo as to guard again ft 
the effects of friction. The general Heps of the opera- 
tion arc the fame with thofe for amputation of the larger 
joints. 

A circular incifion is to be made on the finger by a 
crooked biffoury, about the middle of the phdanx, and it 
may be carried at once to the bone. Another indiion is to 
be msdc with a common fcalpel at each fide et the linger, 
Beginning at the circular one and continuing it to the joint, 
by which two flaps will be left to cover the Hump. The 
ligaments of the joint are now to be divided, and the bone 
removed. The blood vtffcls are to be fccured by ligature, 
and the flaps exactly applied to each other; but iu order to 
protect the end of the bone completely, a fmall portion 
may be cut trom the uppermoft flap. The flaps arc to be 
retained hy adhefive plaltcr, or by the twilled future ; but 
it the latter be ufed, the tendons ou.'ht to be avoided. O. 
ver the lore an emollient pledget is to be applied, and 
then a oomprefs and roller, it the diieafc be fo fituated, 


Y. 


i»3 


4*5 
At i he 


that inftead of amputating at the cavity of the joint, the \mru*a- 
furgeon (hall think proper to operate upon the body of thc f,r * :i1 *^ e 
bone, flap# arc to be formed as above, and the bone is to bc' h J 
divided by means of a fmall fpring faw, fig. i 22. m'rJt*. 

The amputation ©f the thigh, at the hip joint, has always -v — — J 

been confldcred as one of the moff formidable operations in 4?6 
furgery ; fo much fo, that vtry few c*lcs appear on record c 
of it# having ever been put in practice. In the Mtdtcar 
Commentaries of Edinburgh, an inllancc is rccordcJ where 
the thigh was amputated at this joint, and where the pa- 
tient furvived the operation iX days* and then from a 
different caufe, when all 1 ilk of harrnorrhagy was over, and 
when the fore had even a Favourable appear arve, which 
fhow# at lead that the operation has been done with fafety. 

It certainly ou ht never to be done, however, unleta a.# the 
lart refource, and when the life of the pattent'is in ablolutc 
danger ; and then only when a# much fkiti ami mufelea 
can be faved as will cover the fore, and when there is alfo ^ 

a probability of being able to Hop the hemorrhipy, and pre- 
vent it from returning. 

When the operation is to be performed, the patient is to 
be laid upon his back on a table, and properly fccurcd by 
alflilar.ts; one of whom ihouid be ready with a firm cufhion 
to prefs, if ncccflary, upon the top of the femoral artery, 
juft after it pafles from behind Poupart*# ligament to the 
thigh. A longitudinal incilion is now to be made through 
the Ikin, beginning immediately under the lijament, and 
continuing it downwards along the courfe of the artery for 
about fix or feven inches. The aponcu'olis of the thigh is 
then to be divided by gentle fcratches till a furrowed probe 
can be introduced, when the opening is to be dilated by 
means of a Lai pel, till two *r three inches of the artery 
be laid bare. A ftrong ligature is now to be put un- 
der the artery by the artiftance of a curved blunt- pointed 
needle. 

The pait where the ligature Ihouid be palled is immedi- 
ately above the origin of the artcria profunda ; for it that 
aitery be not affected by the ligature, the patient m*ght fui* 
fer by the lof# of blood dutmg the reft of the operation. 

The li lalurc is now to be fecured by a running, knot ; An- 
other li-.* attire is to be introduced a little below the forrer, 
and like wife Lcuicd ; the a-tery is then to be divided be- 
tween the ligatures. A circular incilion is now to be made 
through the integuments of the thigh, about fix inches trom 
its upper end. The retraced ftin is then to be pulled at 
lcaft an inch upwards ; and at the edges of it the amputa- 
ting knife is to be applied, fo as to cut the mufcles down to 
the bone. This being done, a cut is to lie made upon the 
put: trior part of the tlit. h, beginning a little hi her than 
the great trochanter, and continuing it down to the circular 
incifion, and* a* deep as the joint. A fimilar cut is to be 
made on the anterior part of the thigh, at a fmall diftance 
from the artery, and this reachin f like wife down to the 
bone. The two mufcular flaps are to be feparated flora 
the bone and joint, and held Lack by an affdlant. Eve- 
ry artery which appears is now to be fccurcd. Then the 
capfuhr ligament, and next tire round one, are to be Sepa- 
rated from the acetabulum ; by which means the limb will 
be removed from the body. The acetabulum and neigh- 
bouring bone arc next to oe examined ; and it they appeae 
Lund, the cafe will be more favourable ; but at any rate, a 
cure is to be attempted by the firft intention. For which 
purpofe, aftef removing all the clotted blood from the fur- 
face of the wound, and bringing the ligatures over the edges 
of the Ikin, the mufcles arc to be placed as nearly as pof. 

Able in their natural lit nation ; and drawing the flap., toge, 
ther, fo as to cover the wound in the mod accurate tmnner, 
they arc to be kept in this fituation by adhefive plaltcr, aud 
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V. ?* r.vut» by »bt twifted fntirrt ar.d otlier dreffings, ns in amputnmg 
C f * c wider part of the thigh. The dreffro,* arc to he re- 

B*»- fiii*hc ta ' nt ^ *>y a hroad flannel rotter pilled throe or four times 
Joints round the bodf ( and fpirally over the flump, and fanned. 

r l'he patient l* then to te 'laid iti bed on the found f:de, and 
nested as for amputation in other part* of the body : only 
that ere»ier attention is ncccHarv, M there is no xffifamce 
from a toumkpitt. Uncommon attention will alfo he uccef- 
fary tt» prevent irfitmmatiorr, and every lymptom of fever 
which may (nceccd to the operation. 

4*7 When the f* >ot is fo much difrafcd as to require amputa- 
‘oints of lion, the ouerat’ori might : e performed at the point ot the 

tee luvt. ankle ; but fur the rcafans r rven, when treating of am- 

putarion of tin? kg, k is found better to do it abort: 
the ankle. When a eonftdcca'r le part remains found, it 
ought to be faved. If any o* the tarfal hones are alYictcd, 
theft a-c to be removed. When the middle or whole body 
of any of the mctataifal bones arc difnfed, they are to be 
removed in the tame manner as dire&cd for fimilar opera- 
tions in hones of the hand | end if even two .»f them re- 
main fourd, provided they be fo placed as to fupport the 
toes, they ought to be preferred, as it is known mat, by 
proper treatment, an ofieous matter may a 'tn wards fill a con- 
fitWle part, if not the whole, c 4 the void •, or if any cavi- 
ty remain, it may be fo fluffed that the life of the foot may 
ftill be enjoyed. 

In per owning an operation of this kind, the patient 
fhould be kid upon a table, and the tourniquet applied in 
the ham to prevent hemorrhagy. An tncilion is tHen to 
be made along the affetted part ; and it the feat of the dik 
eafe admit it, the iuertion fhould be made upon the upper 
fide of the foot fo as to favc the folc. The integuments 
are to be kpvstfd and turned to each fide, to allow ihc af- 
fected parts to be completely removed. 

The principal vcflcls and nerves arc to be faved as much 
as pofTibic ; but if any patticulai artery be cut, it is to be 
fccureri, and the part treated as after the removal of flnular 
4 ,$ parts of die hand. 

Of the c«vs. The amputation of the toes is exactly fimilar to that of 
the fingers. 

Sect. V. Of removing the Ends of Carious Bouts in the 
Joints. 

Im compound fra&ures, the end* of bones, when they 
protruded in fuch a manner that they could not other- 
wife be returned, have frequently been la wed through : and 
their place has frequently been fuppiied by a renewal of 
bone, lo as to prefer ve the ordinary ufe of the limb. Many 
cafes have hkewife happened, where a large part of the bo- 
dy of the bone has been thrown out by fuppuration, and ita 
place fuppiied ; and a few are upon record, where either the 
whole of a bone, or that end next the joint, lias been thrown 
tout, and its place filled up with callus, fo that no inconve- 
nience has been felt. From theft circumftances, Mr White 
of Manchdtcr was led to preferve an arm by lawing off the 
bead of a diftafed humerus ; and Mr Park of Liverpool, to 
five a limb, by fa wing off the ends of the bones, in a cafe 
of white fwtlling of the knee. When therefore it happen* 
that the end of a bone i» difenfed, while the other parts 
are found, the dikalid part may t>c removed, and the found 
one faved, fo as in a great mcafurc to preferve the free ufe 
©f the limb. 

In performing the operation, the firft ftep fhould be, to 
ufe fuch means as may enable the operator to have a full 
management of the circulation of the part afftfted. Then 
a longitudinal incilion of iufficient length, and perhaps ano- 
ther acrofs it, may be ncceflary to be made through the foft 
parts of the joint ; and this opening ought to be at a di- 


fiance from the lar^e blood- vcflcls, that tiny may be in no 
danger of being injured. After the end ot the di leafed T* 
bone is fuflicietitly laid bare, it is cither to be brought c.Tt^rv- 
out of the joint, or a fpatJa or fume other proper — ~v— * 
fubilancc is to be introduced between the bone and fofk 
parts, fo as to defend the laticr in time of fawin 7 the banc* 

After the dtfaded part of the b»*nc is removed, the arterial 
branches are to be lectured, and tire wound treated like any 
Other wound of equal fixe. 

During the cure the limb ought to be kept in the potture 
moil favourable for the removal of the hone, and afterwards 
for the prefervation of the natui'sl motion of ihc jtvir.t. 

In this way a limb may fometime* be faved which would 
Other wife have Urn removed. But though the removal 
of the dif-alcd end of one bone may be readily effected, the 
removal of all that part of the bone* w hich enters into the 
coropofstion of a joint mull be attended with lo much *n- 
conveoience, that it can fcldom be ufeful, unkfs it be where 
the ends ot bones are dittroyed by external violence; for 
then it appears that this operation may be perfotmed with 
cooftdcrablc fuccefs. 

Chap. XXXV. Of Dimintfhing Pain in Surgicat 
Operations . 

Tint pain induced by furgical operations may be Icfllncd 
in two different ways. The firft is, by diminifhing the na- 
tural fallibility of the fyltcfli ; and fo«- this purpofc narcotics 
of different ki ds, and particularly opium, have I ecn ukd ; 
but thefe arc apt to induct t!i fairer able lymptoms, efpccial- 
ly fickncl* and vomiting, which might be attended with bad 
confequence* Bfter fome operations. They arc therefore 
fcldom employed before an operation. When, however, 
they arc given immediately after it, and repeated as circum- 
ft wees may require, they often give great relic*. 

1 he other method o* diminishing pain is, by k (Tcning the 
fallibility ot a particular part oi the body. It has long 
been known, that the fallibility of any part may not only 
be Icflcncd, but entirely fufpended, by \-ouiprcflincr the 
nerves which fupply it. From a knowledge of this circum- 
dance, an inflrumcnt (fig. 123 ) wits invented fome years 
ago by Mr James Moore o' London, by which the princi- 
pal nerves of s member miVhi be fo comprcfTed as to render 
the parts below perfectly infcnfihle. A difficulty, however, 
arifes here ; for as the nerves mull be coinprcflcd at leaft 
an hour previous to the operation, in order to render the 
parts quite infenfible, and as it is extremely difficult to cont- 
prefs the nerves without at the fame time affecting the 
Tcins, the latter are thcrclorc in dsn rerot being burfl. To 
prevent this inconvenience. Mr Mooic propofes lo open a 
vein t but this might be attended with bad confcqucnces in 
weakly con dilution*. He Odes, it is laid, that by coniprcfTmg 
the rrrvcs in this manner, although lefs pain may be felt in 
the time of the operation, it is proportionally greater after 
the compreffion ia removed. In certain parts or the body, 
however, where Iuffic ient compreffion can be made upon 
the nerves without a&mg much upon the veins, it would 
appear that the method may be praCtikd with advantage $ 
though it has not yet been done, excepting in a few in- 
flam; cs. 

Chap. XXXVI. Of Bandages. 

The proper application of bandages is an ohjeA of great 
importance in forgery : and though dexterity is only to be 
acquired in this ! ranch by practice, yet a few' general 
rules may be found uletuL Bandages are employed for 
the retention of dreffings, for flopping hemorrhagic*, for re- 
7 moving 
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moving deformities, and for rCFe&ing the union of divided 
part#. They ought to be formed of fuel* materials as are 
firflkicntly firm, while, at the fame time, they give no un- 
eafincfs to thr part# to which they arc applied. They may 
be compofcd either of linen, cotton, or flannel. Of hte 
year# the two lad have been preferred by many for their 
warmth and cfafticity, on which account they are certainly 
mnft proper, efpccially in winter ; and likrwilc in cafes 
where the parts are liable to fwelling and inflammation, as 
in wounds, luxations, and fra&ures. Befldes, they more 
readily abforb any moifturc which may be difchaived from 
the fores. 

When fir ft. applied, they (hould be clean, fnfficiently 
ftrong, and as free of foams as poflihle. They fhould be fo 
tightly applied as to anfwer the purpofe for which they are 
intended, without bein ' in danget of impeding the circula- 
tion. They (horrid be applied in fuel* a manner that they 
may be eafily loofened, and the parts examined with a a 
mucl* accuracy as poflihle ; and they fhould be laid afide 
as foon as the purpofe for which they are intended is ac- 
compliflied ; for when longer continued, they frequently 
impede the growth of the parts upon which they are ap- 
plied. 

With refpeA to bandages for particular parts, wc (hall 
be?in with the head, and then proceed to the trunk and 
extremities. The cottvre ehef of the French, which is a 
fquare napkin folded cornevwifc, is molt frequently ufed 
where a bandage is wanted for the head ; but a nightcap, 
having a band to go round the head, and another to tie un- 
der the chin, appears to be more fuitablc for this purpofe. 
For making compreflion on any particular part of the head, 
as for flopping of bleeding vcflirls, the radiated bandage may 
be employed. 

For keeping the edges of wounds together, as in cafes of 
longitudinal cuts of the head, or of any other parts, the uni- 
ting bandage is ufually employed, and is always to be pre- 
ferred to futures, where it retains the edges of the wound 
with futficicnt exaftnefs. For retaining draftings upon the 
eyes, fcvcral turns of a roller have been irfed, and it ts term- 
ed menoedut or Hwu/v* according to its being applied to 
one or both eyes ; but the ceuvre t hef % and the nightcap al- 
ready mentioned, arc iefs apt to flip, and therefore found 
more convenient for this purpofe. 

For fra&urcs of the uofe, or wounds there, or on any 
o*.her part of the face, the uniting bandage anfwer# beft. 
And in cafes of fradnre of the lower jaw, a four-headed 
roller is moft convenient : the hole in the centre of the rol- 
ler receive# the chin, add affifts in preventing the bandage 
fiom fhifting. The two upper heads arc to be carried 
backwards; and being made to pafs each other at the occi- 
put, they are afterwards brought once or twice round the 
head. The two under heads of the roller heing rt fleeted 
over the chin, are then to be turned upwards aud fixed on 
the upper part of the head. 

The bandages neceflary for the neck arc, the machine al- 
ready mentioned after the operation of bronchotomy, and 
one ufed in cafes of wry neck. For every other purpofe 
of bandaging a common roller may anfwer perfe&ly well. 

For fractures of the fcapula the application of a lung rol- 
ler may be of fcrvice. 

For retaining d re flings upon the thorax the napkin and 
fcapulary are commonly, and very properly ufed ; and when 
the napkin is employed merely for retaining dre flings, it 
need not be longer than to pafs once round the body ; but if 
it be ufed for ninking prtflurc over a fractured nb, it ought 
to pafs two or three times round. For both purpofes its 
breadth ought to be fix or feven inches for an adult. 

The fame kind of bandages is alio ufed for making pref- 
Vol. XVIII. Tart 1 . 
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fore on the abdomen, as in eafei of urnbitlral or ventral her. Mnhod of 
nia ; and to keep the bandage properly placed, a fcapulary * 

is ufed for preventing it from flipping down, and one or two q; ^ y ‘. 

ft raps con netted with it behind, arc brought between the 4 »j 
thighs, and fixed to it before to prevent it from moving up. Par rbo 
A bandage of flannel, and different kinds of belts, are con- 5 * 11 ?- 
trived for comprefling the abdomen in the operation of tap- 
ping ; and t ruffes of various conftru&iont are ufed for the re- 
tention of the protruded bowels in c".fcs of hernia. 4 , 4 

Bandages of cotton or flannel are ufed for fupporting the For the 
ferotum in the various dtfeafes which may occur there, a»f crot >r- . 
well as aftci the operations performed upon it. * n<5 l* 01 *' 

One of the beft bandages 'or the penis is a linen or cotton 
bag, fixed by a roller round the body. ? 

For retaining dreflings about the anus, or between that Por ti e 
part and the ferotum, the T bandage is commonly ufed 
and it is made either with one or two tails, according to the 
fit nation of the part to which it is to be applied. 4 a<; 

In fimplc fractures, and mod of the other difeafes of thcF* 1 ' hat. 
arm, fore arm, and hand, the roller is the bandage common- lort *' 
ly ufed ; but in compound fra&ures of thefe pam, as well as 
in the different kinds of fra&utes of the lower extremities, 
the i 2 or 1 8 tailed bandage is neceffary. 

For longitudinal wounds of the extremities, the uniting For wounds 
bandage is ufed with the fame advantage as has been alrea- 4,f **• 
dy mentioned for wounds of a fimilar nature upon thc treBliJ<? ‘ 
head. 

Chap. XXXVII. The Method of opening a dead Bzdj. 

Surgeons are o f ten called, in order to inveftigate the 
caufe and feat of difeafes and death, either by the relations 
of the deccaftd, or the magiftrates to whom a rcpoi t is to be 
made j therefore, at the time of performing this operation, 
minutes (hould be taken of what is obferved. The inftru- 
menu, and all things neceflary, fhould be difpofed in order, 
as for any other operation ; as knives, a razor, a great and 
fmrill faw, feiflars ftraight and curved, elevators, needle# 
threaded, fponges, tow, faw-duft or bran, bafons with wa- 
ter, towels, and receivers for the vifeera when they arc to 
be taken out of their cavities The body is to be laid upon 
a fuitable table, advantageoufly placed for the light, having 
a cloth thrown over the parts which decency demand# (hould 
be concealed, efpcciaQy in females. 

When it is intended only to infpedt the abdomen and its 
contents, a longitudinal ircifion from the xiphoid cartilage 
to the os pubis, iuterfecded by a tranfveife one at the navel, 
v/ill give a lair oppoitunity of anfwcring thefe purpofes, 
when the angles are reverted. Should it f.c required to exa- 
mine all the three cavities, and the parts contained in them, 4|9 
wc are to begin by opening the head, making an incifion Me .Hod of 
quite crofs to the bone, from ear to car; which feClion is opening 
preferable to the crucial, commonly made on this occafion : . crl * 
then the fcalp may be eafily differed from the (hull, and turo- ,U “ n> * 
e *. down over the face, and towards the neck, giving room for 
the faw. The head mull be held very ftoaiily by an aflillant 
during the fawing, which fhould be brgim on the middleof the 
frontal, proceeding to each temporal bone, and fo to finiih 
the circle upon the middle of the occipital bone ; which may 
generally be done conveniently enough, by railing the head 
and inclining it forward after having proceeded as far as 
this bone ; or the body may then be turned prone, fhoiiht 
that poll lire be tound more convenient to complete the circle. 

The cap of the (ktlll is then to be raffed with the elevator, 
occrfonaliy cutting the adhefions of the dura mater • after 
this the encephalon is to be removed, carefully icparatmg 
the other attachments of the membrane. 

In order to bring the thorax and abdomen, with the parts 
A a contained 
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Method of contained in thefe cavities, under one view, an incifion is to 
tU*"' BoJ nsadc on each fide of the fternum, in the courfe of the car- 
l' 1 * * ' 'tUagcs of the ribs which p.rc annexed to it ; diflectiusr from 

420 thence the mufclcs with the teguments, the fpacr of two or 
«>f opening three inches toward# the fpinc 5 then cutting through the 
anVabd* cartilages, which will be lecn, and cafily divided with a 
men. knife a little curved near the point ; then tfie incisions are to 
be continued from the fternum through the abdominal cavi- 
ty, in an oblique direction, to each ilium or inguen ; a'tcr 
which the clavicles arc to be feparated from the ftermim, 
or this bone divided at its fuperior cartilaginous junction, 
with a llrung knife, diflfc&ing it from the medialtinum, and 
turning it downwards with the muictes, See. of the abdo- 
men. This is the moil eligible manner of opening thefe 
cavities, and give* an opportunity of fearing them up with 
a better appearance for any perfon's view afterwards That 
kind of flitch called by fempftreftca the htrring-bonc or 
fiot from has a very pretty and neat cffctl upon thefe oc* 
cations. 

If it is propofed to take out the thoracic and abdominal 
vrifeera together, for further examination, the diaphragm is 
firft to be cut down to the fpinc on both Tides ; then, to 
. avoid being incommoded with blood. See. two very llrong 
ligatures arc to be palled round the orfophagus and large 
blood- vcfTelt, in which the trachea may be included ; tying 
•them flrait, and then dividing thefe parts between the liga- 
tures • the fame mcafures aie to be taken in refpe^l to the 
inferior vtflcls upon the lumbar region, a little a uve the ' i- 
furcation of the aorta, including the vena cava ; and alio 
upon the reitum. After having obferved thefe precautions, 
the vifccra, with the diaphragm, arc to be removed by a 
wary diifc&ion, all the way clofc to the fpioe ; and by 
gently drawing them at the fame time, the reparation will 
be greatly facilitated. 

When the thoracic and abdominal vifccra are to be taken 
out feparately, in the firft cafe ligatures muil be made, as 
have been described upon the vcfTels, &c. juft above the 
diaphragm, and in the other juft below it, and upon the 
4jo redtura. 

■Whesi the Should we be called upon to perform this office when the 
b -dy n bs- body is become very putrid, it will be abfolutcly neceffary 
i"ij hlwit*® ^ avf P arta °f 11 wc ft waihed with warm vinegar and 
tc 10 he ins* brandy* and then fprinklcd with lavender-water or fome 
Daged. fuel* odoriferous antiputrefcent liquor, before the examina- 
tion, in order to con cCk the ftcnch, and defend us ajainft the 
noxious quality of the effluvia ; a precaution, the neglect of 
which may be altcudcd with very direful etictis. 

Chat. XXXVIII. Of Embalming dead Bidies. 

Ii* the early ages of the world, the practice of embalm- 
ing dead bodies was very common, particularly among the 
Egyptians; but it ha» long been diltifcd in almoll all coun- 
tries, except for great perfonages. See Embalming. Thl 
following directions are taken from Mr Gooch, to whom 
they were communicated by a perfon of great character, and 
well acquainted with the modern practice of embalming in 
tins kingdom. 

After evifecration, as ha* been directed in opening a dead 
body, ami continuing the rnjrilion farther upwards, even into 
the mouth, and, if practicable, without cutting the ikin of 
the neck, all the cavities are to be well cleanfcJ, and the 
humidity fucked up. with Ipongct, then walked with fluff. 
nyrrhc % ar.d filed with a fpccics compounded ot Ira^rant 
herbs, aromatic drugs, and gums reduced to powder not 
very fine* firft rtftoring the heart to its former refidence, af- 
ter having opened its ventricles, clean fed and walked them 
with the tincture, (luffed them with the fpices, and fewed 
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them up ; and then the cavities are to be Hitched very clofc Embalming 

with the glover’s or (pirat future. Large and deep incifions 

arc alfo to be made in all the raoft fidhy parts, cleanin ■/ and ^ 

walking them with the tiu&ure in the fame manner, filling 

them with the antifeptic fpices, and Hitching them up. 

Then tiie head, trunk, and limbs, are to be perfectly well 
coveted with cerecloth ; putting a piece under the chin, to 
be fecured by fewing on the top f>( the head, after having: 
well adj u'.lcd the cap of the fleuU, fewed the fcalp together, 
and cleaned the mouth, a» has been directed for the other- 
parts, and putting in fome of the fpices. The cerecloth is- 
to be prepared, according to art, with a compofuion made 
of wax, rolin, ftorax, and painter’s drying oil. After the 
application of the cerecloth, with great care and ev&ncit, 
cut into fnitable pieces according to the rcfpc&ivc parts, 
and doling them well everywhere, the face being clofc Iha- 
ved, is to be covered with fome of the above competition 
melted, and laid on with a brtifh of a proper degree o‘ heat, 
and of a moderate thickncfj ; which may have a faint ftclh- 
colour given it with vermilion; and when it isgrowucold and 
ftift upon this part, it may l«e lightly covered with hard 
vamilh ; or this varnilh, applied thick, may here ferve the 
purpofc alone. A cap is to be well adapted to the head, fall- 
ing down upon the neck, and co he fewed under I be chin, 
making a lew circular turns about the neck with a roller of 
a proper breadth. All the reft of the corpfc is to be inclofcd 
in a (heel, to be artfully cut. and fewed on very clofc and 
fmooth, with the fineft tape, and the fiat ftam mentioned in 
the preceding chapter ; over which an appropriate drefs is t« 
be put, as the relations or friends thiuk fit to direct and ap- 
point, and then laid into the coffin, which Ihould be in rca- 
duicls : but when it is fome great periona^e, who is to lie in 
Hate for public view before the funeral rites arc lolemnized, 
the drtfs mull be appropriated to hie dignity and character. 

The brain and other vifccra arc to be put with fome of the 
fpices into a leaden box. Sometime# the heart, prepared 
as has been directed, to preserve it from puUcfadtion, is de- 
posited in an urn by itfelf. 

Explanation of Plates. 

Plate CCCCLXXXVII. Fig. 1. A lancet and canula 
for dtlchargin^ the contenu of an ahfeeik by means of a (c- 
ton. Sec n° 50- 

Fig. 2. Aitlirc&or for difeharging the contents of an ab» 
feefs. See n° 50. 

Fig. 3. An ab feefs lancet. 

Fig. 4- A forceps for extracting polypi. See n 5 1 13. 

Fig. 5. Adit probe for conducting a ligature to the root 
of a polypus. See n® 114. 

Fig. 6. A ring for aififting in fecuring a ligature upon 
the root of a polypus. Stc n® 114. 

Fig. 7. A double canula tor fixing a ligature upon the 
root of a polypus. See n J 114. 

Fig. 8. The moll approved form of a Lancet for the ope- 
ration of blood-letting. Seen 9 131. 

Fig. 9. A jug um ccrvicis recommended by fome pra&i- 
tioncis in venefettion in the neck. See n» 137. 

Fig. JO. A bandage for making comprcflior. after per- 
forming the operation oi arteriot-ray at the uni pics. See 

' 45 - 

Fig. 11. A fcarificator with 16 lancets, ufcd in the ope- 
ration of cupping. Sue n° 146. 

f ig. 12. A cupping glafs. See n° 147. 

Fig. 1 3. A feton needle. See n” 1 53. 

Fig. 14. The common crooked needle u fed in making fu- 
tures. See u w 1 <4. 

Fig. 15. Of bf Two pitu of different forms tiled in the 

t wilted 
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^EipUna* twisUd or hare lip future. The firft commonly made of fil- 
ver, with a movable ftetl point ; the other of gold. See n c 

* Fig. 16. The tourniquet now mo ft generally u fed. See 

u° 160. 


Fitr <7- The tenaculum ufed in fecuring the mouth* of 
bleeding veffela. See n° 162. 

Fig. 18. A common fcalpel. See n° 174. 
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Fig. 44. A trocar for making an artificial parotid dud. Explaua- 
Stc Chap. XV I. Sed. i. *‘“ B tri ® 

Fig. 45. Forceps fometimea ufid for laying hold of the 1 utfc> '_ t 
lip in the operation for hare lip. See n u 23 1 . 

Fig. 46. A pair of ftrong feiflars ufed in the operation 
for hart -lip. Seen 0 231. 

Ftg. 47. Pins ufed in the operation for hare-lip. Sec n° 

* 3 »- 


Fig. 1 9. A large lancet ufed for opening cavities of diffe- 
rent kind*. See n° 174. 

Fig. 20. A blunt- pointed biftoury. See a* 174. 

Plate CCCCLXXXVIII. fi< f r. 21. A rafpatorjr for re- 
moving the pericranium in the operation of the trepan. See 
d 186. 

Fig. 22. The trephine with all it* part* conneded and 
ready for ufe. o % The centre-pin, which can be raifed or 
deprdted by the Aider b. t , The part where the Jaw is 
united to the handle by means of the fpring J. See n° 
186. 


Fig. 48. Gum-phlemc. Sec n° 232. 

Fig. 49 - A trocar for perforating the antrum max ilia re. 
Sec Chap. XVI. Set*, vi. 

Fig. 50. An inftrument of a tubular form for perforating 
the antrum maxiiiaic. See as directed in Fig. 49. 

Plate CCCCLXXXIX. Fig. 51. i, 2, 3, 4, 3. 
I, A file for removing inequalities upon the teeth. 2, 3, 
4, 5, Different form* of inftrument* foi removing tartar, 5 tc. 
from the teeth. Sec n° 235. 

Fig. ?2. n’ r, 2, 3. 1, 2, Inftrument9 for Ruffing « 

hollow tooth. 3, The handle which fits the different in- 


Fig. 23. Handle of the trepan into which the head of 
the trephine is to be inferted ar a. Sec n® 186. 

Fig. 24. A pet ‘orator, which can be joined to the handle 
either of the trephine or trepan. Sec n° 186. 

Fin- 25. A brufh for cleaning the teeth of the faw. 
See n r 186. 

Fig. 26. Forceps for removing rhe piece of bone when 
nearly cut through by the trephine or the trepan. See n w 
186. 


ftrutnenta reprefented by fig 51, 52. Sec n® *37. 

Fig. 53. Inftrument termed a key for extracting teeth. 
See n° 338. 

Fig. 54. Forccpg for extracting teeth. Sac n* 338. 

Fig. 5 5. A punch or lever for extracting ltumps of teeth. 
See n° 338. 

Fig. 56. Mr Chefeldcn’s needle, with an eye near the 
point, for tying a knot on feirrhous tonlil*. See 118 
242. 


Fig. 16. o y A levator alfo employed in removing the 
piece of bone. Set n a t86. 

Fig. 26. by Lenticular for fmoothing the ragged edge of 
the perforated bone. Sec n° 1 86. 

Fig. 27. A common probe. See n° 187. 

Fig. 28. A directory. See n fc 187 

Fig. 29. A fpeculum ufed for keeping the eyelid* fepa- 
rated, and the eye fixed, in performing various operation* 
upon that organ. See n c 20?. 

Fig. 30. A flat curved hook for elevating the upper cye- 
Jid, and fixing the eye, in performing various minute opera- 
tion* upon its i’urface. See n* 205. 

Fig. 3*. A couching needle. tSee n° 216. 

Fig. 32. A couching needle for the right eye, fitted for 
the operator’s riitht hand. See n® 217. 

Fig. 33. A knife for extruding the cataract. See n° 

3 18. 

Fi*. 34. A flat probe for fcratching the capfulc in ex- 
trading the cryftalline lens. See n° 218. 

Fig. 35. A flat piohe or fcoop for affifting in removing 
the catarad. See n® 2 1 8. 

Fig. 36. A knife for extrading the catarad from the 
right eye. See n° 2 1 8. 

Fig. 37. One of And'* probes for removing obdrudiofts 
of the lachrymal dud*. See n® 224. 

Fig. 38. A fyringe and pipe (by the fame) for iojeding 
a liquid into the lachrymal dud*. See n° 2 24. 

Fig. 38. Oy A crooked pipe which fits the fyringe. See 
n® 224. 

Fig. 39. An inftrument for comprclfing the lachrymal fac. 
See n° 2*6. 


Fig. 57. A fpeculum oris firft propofed by Mr B. Bell. 
Sec n° 244. 

Fig 58. Mr Mudgc’s inhaler for # conveying fteama of 
warm water, &c. to the throat and breaft. See Chap. XVlT. 
Sed. xi. 

Fig. A fcarificator for fcarifying the amygdale, and 
for opening abfctffca in the throat. Sec Chap. XVII. 
Sed. xi. 

Fig. 60. Forceps for extrading extraneous fubftancc* 
fiom the outer paffage of the ear. See n° 246. 

Fig. 61. A fyringe for wafting the outer paffage of the 
car. See n° 247. 

Figs. 62, 63. Inftrument* ufed for concentrating found ih 
cafes ot deafnefs. Sec n M 249. 

Fig. 64. A tube by which the Euftach’an tube may be 
wafted in certain cafe* of deafnefs See n* 250. 

Fig. 65. An inilrument for perforating the lobes of the 
ear. Seen' 4 251. 

Fig 66 An inftrument recommended by Mr B. Bell for 
fupporting t£c head after thcopciation for wry neck. See 

2 73 - 

Fig. 67. An inftrument invented by Df Monro for fixing 
the canula after the operation of bronchotomy . See n° 254. 

Fig. 68. A glals for drawing milk from the breaft* of 
women. See Chap. XX * 

Fig 69. A filvcr cantda for carrying off pua collcdcd in 
the thorax. See n u 362. 

Plate CCCCXC. Fig. 70. A bandage for the paracen- 
teGs of the abdomen, originally invented by the late Dr 
Monro. See n° 264. 


Fig. 40. A trocar and canula for pcr f oratine the o* on- Fig. 71 The common round trocar, with a triangular 
■guis in the operation for fiflula lachrymal i* Sec n n 229. point for tapping :or the afeites. Sec n" 264. 

Fig- 41, 42, 43. Inftrumcnts employed by Mr Peftier in Fig. 72. Mr Andre’* lancet-pointed trocar, the canula of 
the operation for fiftula Uchrymali*. Fig. 41. A conduc- which w made of two hollow plate* ot ftcel ferewed together 
tor tor clearing the nafal dud. Fig. 42. A conical tube to at the larger extremity. See 264 
be left in the dud. Fig. 43. A comprcffor for fixing the Fig. 73. A diredor ufed in the operation for heruii- See 
tube in its place. Sec n° 230. n° 278. 

, A a 2 Fig. 
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SURGERY. 

Fig. 74. A fpring truf» for as inguinal or femoral hernia practitioners in the operation for fiilula in ano. See E*r J * r »- 


of one fide. See n" 4 .y) 

Fig. 75. A faring trufs for an inguinal or femoral hernia 
of both fiddi See n° 277. 

Fig. 76. A fpring trufs for an umbilical hernia. See 
B° 277 

Fig. 77. Mr Andrf 'fi trocar for evacuating the contents 
of an cncyftcd hydrocele. See n® 299. 

Fig 78. Mr B. Bell’s trocar for operating in hydrocele. 
Sec n 5 299. 

Fig. 79. A fufpenfory bandage for the ferotum. See 
n° 299. 

Fig. 80. A ft raight- edged fttarp- pointed biftoury. Sec 
n° J04 


. # 

Fig. 101. A wire of fiver or lead, with a tube of the, 
fame metal, for laying open a iiftula in too. See n° 255. 

Fig. 103. A bandage for fupporting the erd of the rec- 
tum in cafes o f prolaofas ani See Chap XXX. Sett. vii. 

Fig. 104. Mr Park's leather- cafe for fuppoiting the fore- 
arm after luxations of the joints or frattwes of the bones of 
the fuperior extremities. See n*392. 

Fig ioy. e, l y Splints of wood glued to leather, and af- 
towarils cut, as reprtfented in the figures. They are ufed 
for frattures of the bones of the extremities, particularly for 
thofe of the fore arm or leg. See n° 397. 

Pig. 106. Reprefents a frattured limb dreffed with an 


. «»■ A bag of refina clafttca, with a ft op -cock and eighteen-tailed bands >c, and placed in the manner ncom- 

fhort pipe, w-hich fits the canuki of the trocars fig. 77, 78. mended by Mr Pott. See n° 397. 


for the purpofc of injetting wine and other fluids into the 
cavity ot the tunica vaginalis in the cafe ot hydrocele. See 
n° 306. 

Fig. 82. A found ufed in fcarching for the ftone. See 
l»* 3*1. 

Fig 83. A grooved ftaff for the operation of lithotomy. 
See n 9 332. 

Fig. 84. A cutting gorget. Sec n° 332. 

Fig. 85. A double gorget invented by Dr Monro. See 

»° 331* 

Fig. 86. Extratting forceps. Sec n° 332. 

Fig. 87. A fcoop. See n 


Fig icy. Mr Gooche’s machine, improved by Dr Ait- 
ken, for keeping a frattured thigh-bone properly extended. 
The upper circular bandage goes round the waift, the un- 
der one fixes immediately above the knee. See n° 397. 

Fig. 108. A bandage for a frattured patella. See n w 398. 

Fig. 1 09. A wooden fplint far a frattured leg. See 
n ° 399 - 

Plate CCCCXCII. Fig. no. Mr James’s machine, 
which is an improvement upon one invented fame years ago 
by Mr White of Mancheftcr for retaining frattured thighs 
or bones of the leg in their natural fituation. See n° 402. 

Fig. in. The common collar ufed in diftortions of the 


... - 332 

Fifl. 88. A grooved ftaff for the operation of lithotomy fpine. Seen 0 404. 
in females. See n* 334. Fig. ■ 1 2. Stays recommended by Mr Jones 

Fig. 89. A tube containing a pair of claftic forceps for lions of the fpine. See n° 404 » 


for diftor- 


cxlratting ftones from the urethra. See n° 336. 

Plate CCCCXCI. Fig. 90. A jusum penis ufed in 
Cafes of incontinence of urine in men. Sec n 1 338. 

Fig. 91. Pcflaries for. fupporting the uterus in cafes of 
prolapfus uteri in females, a, A peflary of wood or ivory. 
b , One of refina clafttca. See n° 338. 

Fig. 92. A receiver, which has been lately ufed with ad- 
vantage in caftt of incontinence of urine in the male. Sec 
»° 338. 

Fig. 93. A receiver, which has been lately ufed, in a few 
cafe% with advantage in the female. Sec n° 338. 

Fig. 94. A catheter for a male. See n°340. 

Fig. 95. A catheter for a female. Sec n° 340. 

Fig. 95. A bougie. See n° 345. 

Fig. 97. Mr Hunter’s caullic conduttor. 

Fig. 98. A billourv ufed in the operation for phymofis. 
Seen 0 347. 

Fig. 99. A biftoury ufed in amputating the penis. See 
Chap. XXIX. Sett. iv. 

Fig. 99. n, A fdver canula far condutting the urine af- 
ter amputation of the penis. See Jb. 

Fig. 100. A biftoury, with a probe of flexible filver join- 
ed to it, to be ufed in the operation for fiftula in ano. See 
B° 3J5. 

pjg. icx. A biftoury, which has been lately ufed by fame 


0 4 ° 4 - 


13. An apparatus for a diftortion of the leg. See 


Fig. 1 1 4. An apparatus fora diftorted leg, where the 
fde is turned much out of its natural direction. See 
n° 404. 

Fig. 115. Shoes which have been ufed with advantage in 
cafes of club-feet. See 0*404. • 

Fig. 1 16. An amputating knife. Sec n® 407. 

Fig. 1 1 7. Retrattor of cloth or leather, ufed in amputa- 
ting the larger extremities. See lb. 

rig. 1 18. Iron rctrattors recommended by Dr Monro in 
amputation of the larger extremities. See Jb. 

Fig. 1 1 9. The amputating law now moft generally ufed. 

See A. 

Fig. 1 2C. Pincers for nipping off any points of bone 
which may remain after the Caw has been ufed. See Jb. 

Fig. I2t. A catline ufed in an amputation of the leg. 
See n* 411. 

Fig. 122. A fpring faw employed in amputating the fin- 
gers. Seen 0 41 5. 

Fig. 123. An inftrument invented by Mr Moore of Lon- 
don for comprefling the nerves, and thereby diimnilhing 
pain in performing various operations upon the extremitica. 
See Chap. XXXV. 

Fig. 124. ttn apparatus invented by the late Dt Monro 
for the cure of a rupture of the tendo Achillia. See n°. 24. 
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y^BDOMEN, wound* o f , n* 
ig liL Hour treated, 26. 
Colled ion of water in, 363, 
3 *>4. Of air in, 2fi$. OTa 
dead perfon, how to be open- 

ed, 4 

Alfttfs lumbar, ch. v. fed. iv. 

Abfceffiu in general, bow to be 
treated, n" 47—^0. In the 
globe of tbc eye, chap xiii. 
fed. iv. 

Alfteffut in medulla, n = 1 19. 

Athdltt, tendon of, wounds of 
it, how cured, a° 34. 

Amputation in general, ch. xxxiv. 
led. L Amputating the arm 
and fore- arm, fed. ii. The 
thigh, left. iii. The leafed. iv. 
At the joints of the extremi- 
ties, fed. ▼. At the (boulder 
joint, n° 4 1 3. At the joints 
of the Bugera, 4 K- 

Anel's probe and (yringe, ac- 
count of, n° 

Anturifuu , ch. xu True or en* 
cyftcd, d! 16 ;. Falfe or dif* 
fufed, 166. Varicofc, 167* 
Caufes, diagnoGs, prog no ft*, 
&c. 168 — 171. Remarkable 
one cured by Mr John Bell, 
] 2 2* Operation for, how to 
be performed, 174. How the 
patient is 10 be treated after- 
wards, 180. Ac. 

Am prdaf/us , ch. xxx. fed. iv. 

Antrum M axil lore , abfcefics in, 
ch. xvi. fed. vi. 

Anus, difeafe* of, elk xxx. Con- 
el ylomatous excrefccnces of, 
fed. ii. Imperforated, fed. 
v. 

Arm, amputation of, ch. xxxiv. 
fed. ii. 

Artrriet, wounds of, nf I f. Me- 
thod of tying them, 163, 163. 
Tumors from, ch. xu 

Artersotomy, ch. viii fed. iii. 

B. 

Bandage*, ch. xxxvi. For the 
Head, o ° 4 1 Q. For the. fxcc, 
4 30 . For the neck, 421. 
For the biraft, dee. 43 1. 

IV adder, done in, ch xxvii. 

Blood-letting, ch. vifi, Conse- 
quences which fometimes at- 
tend it, n 9 LiL Opinions con- 
cerning the caufes of thefe 
confequcnccs to — 33. How 
to be obviated,- 23. 

Btils of the gums, n° 240. 

lionet, difeaftb of, ch. «ii. Ca- 
rious in the joints, how the 
ends are to be removed, ch. 
xxxiv. fed. v. 

Brass*, affedioos of, from exter- 


nal violence, ch. xii. Corn- 
predion of, fed. L Concuf- 
lions o*, fed. ii. Inflamma- 
tion of, fed. iii. 

Breafh of women, inflammation 
tif, ch. v. fed L Cancer of, 
n° 76— -78. See Thorax. 

Britt Unefs of the bonce, n° » 12. 

Broncbfxele, or tumor on the 
fore part of the neck, ch vi. 
fed v. 

Brenchotamy, or inciGon trade in 
the w ind-pipe, vT 2 $4- 

Bubjet, venereal, ch. v fed iii. 

Bubonocele, or rupture in the 
groin, ch. xxiii- fed. ii. 

Burnt , confequcnccs and cure of, 
eh. iv. fed. v. 

Burt* Mttctfe, fweilings of, ch. 
vi. fed. ii. 

C. 

Calculus. See S/one. 

Concert , ch. iv. fed. iii- Of the 
eye, ch. xiii. fed. vii. 

Can (trout lip, how extirpated, 
ch. xvi. fed. iii. 

Capjular Agaments, collcdicns 
within, ch. vi. fed. iii. 

Cariout lones, how the ends of 
are to be removed, ch. xxxiv. 
fed. v. 

CataraB of the eye, ch. xiii. fed. 
via. 

Chilblains, n 9 R/L 

Circocele , n° 313. 

Clavicle , fradurcs of, n° 387. 
Luxation of, 369. 

Concujion of the brain, 11R 189, 
190. 

Contufions and fp rains, ch. v. fed. 
vi. 

Cornea , (peeks on, n° 204. 

Corns, n* IC7. 

Cranium , fracture and depreflion 
of, ch. xii. fed. L How to 
open it, n° 428. 

Cuffing, u£ 145. Drr, 45. 

Cyjdic hernia, n* 291. 

D. 

Dead body, how opened, c. xxxvii. 
How embalmed, eh- xxxviii. 

Dcafnefs, caufes and cure of, ch. 
xvii. 

D if location. Sec Luxation. 

Dsfo’tion, ch. xxxiii. Of the 
fplne, n° 404. Of the limbs, 

iii: 

Dr optical fwellitigs of the joints, 
n° 95— -99. Of the eye, n y 
3QQ. 

Dropfy, operation for, n° 264. 

Drop/y of the lachrymal lac, 
n° 220. 

E. 

Ear, difeaCes of, ch. xvii. Lobes 
of, how perforated, n" 2£X, 


Elbow, hxxation at, n° 374- 

Embalming, racthodof, ch . xxx viii . 

Emphyema, or pus cellcdcd in 
X be thorax, 261. 

Eyes, difeafes of, ch.xiii. Specks, 
films, or excrcfcenceson, fed. 
iii. Abfeefles in the globe of, 
fed. iv. Dropfical fwcl lings 
of, fed. v. Cancer of, fed. ni. 
Catarad of, fed. viii. 

Eyeball, protrufion of, fed. vi. 
Wounds of, n° 199. 

Eytljkes, inverfion of, n° 20 T. 

Eyelids, wonnds of, n° 1 (jR- D»f- 
cafes of, ch. xiii. fed. 11. 

Eujhckuin tube, affections of, a° 

Extrtftence on the white of the 
eye, n° 2r6. 

Exompha/ot , n° 289. 

Exoflofli, or excrefccr.cc from a 
bone, n e 1 15. 

Extremities , fuperior, fradurcs of 
the benciof,ch. xxxii. fed. iv. 
Inferior, fradurcs ofthc bones 
o', led. v. 

F. 

Fabrieiut ab Aquapendmte, Ccrcw 
invented by, n° 226. 

Fingers, fradurc of, nR 396. 
Amputation at the joints of, 

Ftflula in perinsco, ch. xxix. fed. 
v. In ano, ch. xxx. led- iii. 
Lachrymalis, ch. xiv. 

Fffurtt, or Ample fradurcs of 
the fkull, ch. xii. fed. iv. 

Foot, fradurc of the bones o r , 
n° 430. Amputation at the 
joints of, 417. 

Fore-arm, fradurc of the bones 

of. O* Viii 

Fr adores in general, ch. xxxii. 
fed. L Of the nofe, n 3 38 9. 
Of the lower jaw, 386. Of 
the clavicles, 387. Or the 
ribs, 388. Or the fternum, 
389. Of the vertebne, 390. 
Of the fctpula, 301. Of the 
humerus, 392. Of the bencs 
of the lore-arm, 39;. Of the 
olccranunn, 394. Of thcbancs 
of the wrift, 395. Ofthc fin- 
gers, 396. Or the thigh-bone, 
397. Compound, ch. xxxii. 
fed. vi. 

Fungi in the brain after being 
trepanned, n Q 188. 

G- 

GangAcus, ch. vi. fed. ii* 

Gangrene, ch. iii. fed. ii. Dry, 
n£ 5I1 White, 52. Means 
of preventing, £4, la 

cafes of hernia, 281. 

Goitre, or fwtlling on the neck, 
ch, vL fed v r 


Gumml, or foft tumor on tw 
fuifsce of a bone, n° LI7. 

Gumt, boils and excrefccnces of, 
ch. xvi. fed. v. 

Gunpowder , bumsoccafxoned by, 
how cured, n 81. 

Gunfbot wounds , n® 30 — 36. 

H. 

Hematocele Scroti, or cnlledion 
of blood in the ferotura, ch. 
xxiv. fed. iv. 

Hemorrbngitt, n° in. 

Hemorrhoids, or piles ch. xxx- 
fed. L 

Hart tip, ch. xvi- fed. ii. 

Head, wounds of, 27^ Lux- 
ation of, 366. 

Hernia , or rupture of the in- 
teftines, ch. xxiii. fed. L In- 
guinal and fcrotal, ie<ft. ii. 
Congenita, fed. iii. Femoral 
and crural, fed. iv. Umbfli-- 
cal, nl 389. Ventral, 290. 
Cyftic, 291. Vaginalis 293. 

Hip-joint, luxation of, ui 376. 
Amputation at, 416. 

Hi/lory of Surgrrf , ui 2—6. 

Hydrocele, or watery fwtUing of 
tlie ferotum, ch xxiv. Ana- 
farcous of die ferotum, led. 
L Of the tunica vaginalis 
teftis fed. ii. Of the fper- 
maticcord, fed. iii. Ana- 
farcous of the f pcimatic cord, 
n° 3Q7» 308. Encyfted of 
the fpermatic cord, 309, 
310 . 

Hydrops faccmli lachrymalis. See 
Fijlula laibrymaht. 

Hymen, imperforated, ch. xxx. 
fed. vi. 

L 

Ifaw, lower, luxation of, a 9 
365, Fradurc 0(4 386. ' 

Imperforated ntflrdt, ch. xv. fed- 
iii. Anus, ch. xxx. fed. v. 
Hymen, fed. vi. 

Indolent turners, ch. vu Stcato- 
matousand farcomatous fed. 

L Scrophuloos, fed. v. 

Inflammation ani its coafequea- 
cer, ch. iii. Of the brtafla 
of women, ch. v. fed. L Of 
the tefticlcs, fed. ii. Of the 
brain and its membranes, ch- 
xii. fed. iii. 

Intrfl'tnet , rupture of, ch. xxiii. 

Inflrumentt, fumical. See Ex- 
planation of ttse plates, p. 1 87. 

Joints, wounds of, n® 2iL Drop- 
fical fwellings in, r.® 95 — 58. 
Concretion* in, 99— 101. Of 
the extremities, amputation 
at, ch. xxxiv. fed. v, 

IJiftt, ch. i*r_ 
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SURINAM, the capital of the Dutch (irttlcmenti in 
Guiana, fituated on a river of the fame name, in N Lat. 6. 
1 6. W. Long. 56. o. It gives name to the country for 
too miles round ; and ftands on a river of the fame name, 
which i# navigable for 30 leagues up the country, A fet- 
tlemcnt was formed at Surinam in 1650 by the Dutch, 
who prrfcrved pnffcffion of it ever finec. The chief trade 
confifts in fugar, cotton, coffee of an excellent kind, to- 
bacco, flax, fkins, and Come valuable drugs for dyeing, 
four hundred and thirty plantations have been already 




* S*uU ^ ormc ^ on banks of the Surinam and the adjacent court- 
emt, and try, which in s 77 5 yielded 2 4 , 120,000 weight of rough 
‘r*Jt e/ttt fugar, which were fold in Holland for 347,225 l. Serling ; 

15,000,387 lb. weight of coffee, which fold for 3 ; 7,538 1. ; 

970.000 lb. weight of cotton ; 790,854 lb. weight ofcoc- 
eoa; 15 2,844. lb. weight of wood for dyeing. 'i he Turn 
total of thefe productions amounted to 822,905 Stcrlirg, 
and was brought into the harbours of the republic in 70 
veflets. The number of Haves employed in the fame year 
was 60,000, who belonged to 2824 matters, cxclulivc of 
the women and children. '1 he white people were of differ- 
ent countries and different religions. 

Connected with Surinam, we may mention the colonies of 
Demetary, ItTequibo, and Bcrbrce, which lie a little to the 
weft. The two firft (urrendered to the Britifh troops in 
1781 ; but being left dcfcncelefs, were retaken by a French 
frigate. Dcmerary has lately been taken a fccond time by 
the ;irmy of Great Britain. It is confidered as a valuable 
acquifition, being a flour ilhing colony, lu 1769 there 
were eftablifhed on the banka of the Dcmerary 1 30 habi- 
tations, in which fugar, coffee, and cotton were fucceWully 
cultivated, and ftnee that period the number of plantations 
hath increafcd much. 

Iffcquibo is a very inconfiderable fcttleraent. Berbice, 
which lies between Demcrary and Surinam, contains 
about 104 plantations, moll of them fmall, and fcattered at 
great diftanccs from one another upon the banks of the 
Bi-bicc or of Conjc. When Raynal publifticd the laft 
edition of his Hiftory of Settlements and Trade in the Eaft 
and Weft Indies, the population coniifted of 7c 03 flaves of 
every age and !cx, 250 white men, exdulive of the foldicrs- 
The coffee, fugar, and cotton produced was conveyed to 
Holland in four or five fhips, and fold fur about 40 or 

50.000 1. 

SURMOUNTED, in heraldry, is when one f.gure is laid 
Over another. 

SURMULLET. See Menus. 

SURNAME, that which is added to the proper name 
for diftingurlhing perfons and families. * It was originally 
diltinguilhcd iromjfmame^ which denotes the name of the 
Jire or pro;fenitor : thus Macdonald, Robertfon are firw 
names e^prefling the fon of Donald, the fon of Robert. The 
word furncimj, a^ain, fignified fotnc name fuperadded to 
the proper name to diftinguiftt the individual, as Artaxerxcs 
1 ,ongimnnut 1 Harold Harefoot, Malcolm Conmcrr. From 
this it is evident that every lit name was a furnxme, though 
the reverfe was not fo. In modern times they are con- 
founded ; and as there is now no nccafion to prefer ve the 
diftinftion, Dr johnlon has rejected the word Jirnome alto- 
gether. SccNami. 

Surnames were introduced among all nations at an early 


period, and feem to have been formed at firft by adding the Surname' 
name of the father to that of the fon. This was the prac- ‘ 
tice among the Hebrews, as appears from the feriptuns. 

Caleb is denominated the fon of Jephunneh, and Jolhua the 
fon of Nun .That the fame thing waa cuftomary among the 
Greeks, every one who has read the poems of Homer muft* 
remember. We have an inllance of it in the very firft line of 
the Iliad : A^ux**< u Achillcf the fon of Fcleus.** 

'lilts is perhaps the general origin of furnames, for it lias 
been common among mod nations (a). 

The Romans generally had three names. The firft called 
fretmmen anfwereil to our Chriftian name, and was intended 
to diftinguilh the individuals of the fame family ; the fecund 
called nvmen correfponded to the word dan in Scotland, and 
was given to ai! theft, who were fprung from the fame 
flock ; the third called cognomen exprefled the particular 
branch of the tribe or clan from which an individual 
was fprung. Thus Publius Cornelius Scipio, Pubkut cor- 
refponded to our names John, Robert, William ; Corrufiur 
was the name of the clan or tribe, as Campbell was former- 
ly the name of all the Duke of Arjyle’s clients, and Dou- 
glas the name of the retainers of the Duke of Hamilton’s 
progenitors. Set pie being added, conveyed this informa- 
tion, that Publius, who waa of the tribe -of tire Cornell), 
was of the family of the Scipios, one of the branches or 
families into which that tribe was divided* Rrfpeciiug 
the three names which were common among the Romans, 
we may fay that the firft was a name and the other two 
furnames. 

Du Chefne obferves, that furnames were unknown in 
France before the year 987, when the lords began to afiumc 
the names of, their demefnes. Camden relates, that they 
were firft taken up in England, a little before the couqut-il, ■ 
under King Edward the Confeflor : but he adds, they were 
never fully eftablifhed among the common people till the 
time of Edward II. ; till then they varied with the father’s 
name ; if live father, e. gr. was called Richard, or Roger t 
the fon was called Rkbardjom, or Hodgfon ; but from that 
lime they were fettled, fame fay, by act of parliament. The 
oldcft furnames are thofe we find in Doineklay-Buok, molt 
of them taken from places, with flic addition of de ; as 
Godcfridus de Mannevilla, Walterus de Vernon, Robert de 
Oyly, &c. Others from their fathers, with Jiiias, as Guild- . 
nuis JU'ttu Oiberiii ; others from their offices, as Eudo JJ* j» 
piftr % Gulidmus Cumerariut , Giflcbertus Cotui, &c. But 
the inferior people arc noted limply by their Chriftian 
names, without any furnames at all. 

They feem to have been introduced into Scotland in the 
time of William the Conqueror by the Engliih who ac- 
companied Edgar Athchng when he fled -into flat king- 
dom. Thefe had their proper furnames, as Moubray, Lo- 
vell, Liflr, tiling the particle de before them ; which makes 
it probable that thefe furnames had been derived from the 
lands which their atietftors or they themfclvcs had poffdTcd. 

In Kenneth ll’s. time in 800 the great men lad indeed 
begun to call their lands by their own names ; hut the or- 
dinary diftintti'uis then ufed were only perfonal, and did 
not dcfceod to fucceeding generations, fuch a* thofe em- 
ployed by the Hebrews and Greeks : For example, Join 
the /on oj fVdham { or the names of office, as Stewart ; or ac- % 
culcntal diiliottion* from cumplcxiou or llatioo, as Black, 

White, 


(a) This mi >ht be fupported by examples borrowed from many nations. The old Norman? ufed Fifi t which figniflea 
fou ; as Fitaherbert, Fit 2 Ammons, the ion of Herbert, the fon of Simmons. The Irilh ufed 0 4 as G-Ntal, the lor. of 
Neal. The Scotch Highlanders employed Mac ; as Macdonald, the fon of Donald. The Saxons added the -word Jm to • 
the end of the father’s name, as Wulunfon, - k . 
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White, Long, Short ; or the name of their trade, as Taylor, by mutual agreement of the parries. Of {hrreiukri there lunr-'. 
Surrender ^** ,fr * * re three kinds ; a furrendcr properly taken at coiuidor law ; 

»■ It was long before any furnames were ufed in Wale*, ex- a furrendcr of copyhold or cultomary elWtes; and a fur- Srrr 

cept that of foil, at Evan ap Rice, Evan the fon of Rice ; render impropeily taken, ai of a deed, a patent, &c. The U " V " 
Evan ap Howel, Evan the fon of Howel : but many of f.rit ig the ufoal furrendcr, and it is ufually divided into that 
them have at length formed fepamte furnames, at the Eng- in deed, and that in law. 


lifh and Scots, by leaving out the a in <*/», and joining the 
f> to the father T i name : thus Evan ap Rice becomes Evan 
Price ; Evan ap Howel, Evan Pewel. — We are told, fur. 
namea were unknown in Sweden till the year tyiq, and 
that the common people of that country ufe none to this 
day ; and that the fame is the cafe with the vulgar Irilh, 
Poles, and Bohemians. 

When wc come to inquire into the etymology of fur- 
names, we rrnift allow that many of them were originally 
ftgnificant of the qualities of mind, as Bold, Hardy Meek ; 
fome of the qualities of body, as Strong, Low, Short ; others 
expirfiivt of the trade or profrffion followed by the perfons 
to whom they were applied, as Baker, Smith, Wright ; 
Butler, Page, Marfhal. But the greateft number, at lead 
cf the ancient furnames, were borrowed front the names of 
places. Camden fays, that there is not a village in Nor- 
rnindy but has given its name to fome family in England. 
He mentions as examples, Percy, Dcvercux, Tankcrvil, 
Mortimer, Warcen, &c. They were introduced with Wil- 
liam the Conqueror. Several have been derived from places 
in the Netherlands, as Gaunt, 'i'ournay, Grandifon ; and 
many from the names of towns and villages in England and 
Scotland, as Wcntwoith, Markham, Murray, Aberdeen. 
Many have been formed from the names of animals, as qua- 
drupeds, birds, fifties ? from vegetables, and parts of vege- 
table*, as trees, fhrubs, flowers, and fruits { from minerals 
of different kinds. Others arc formed from fuch a variety 
of accidents that it is impoflible to particularize them. 

SURPLICE, the habit of the officiating clergy in the 
church of England. By Can. 58, every miniftcr faying 
the public prayers, or mmifteriog the facramcnt or other 
rites of the church, fhall wear a decent and comely furplice 
with fleeves, to be provided at the charge of the parifh. 
But by l Eli*, c. 2. and 13 ar.d 14 Car. II. the gaib pre- 
scribed by aft of parliament, in the fecond year of king 
Edward the Sixth, is enjoined : and this requires that in the 
faying or tinging of matins and even longs, baptizing and 
burying, the miniftcr in parifli churches and chapd* fhall 
ufe a furplice. And in all cathedral churches and colleges, 
the archdeacon, dean, provofts, matters, prebendaries, and 
fellows, being graduates, may ufe in the choir, betides their 
furplice*, fuch hoods as pertain to their fcveral degrees. 
But in all other places every miniftcr fhaU be at liberty to ufe 
a furplice or not. And hence in marrying, churching of 
women, and other offices not fpecified in this rubric, and 
even in the ad min ill rat ion of the holy communion, it feems 
that a furplice is not neceffary. Indeed lor the holy com- 
munion the rubric appoints a white ALB plain, which 
differs from the furplice in being elofe-ffeeved, with a veft- 
ment or cope. 

SURREBUTTER, in law, is fecond rebutter ; or the 
replication of the plaintiff to the defendant’s rebutter. 

SURREJOINDER, is a fecond defence of the plain- 
tiff’s declaration, by way of anfwer to the defendant’s re- 
joinder. 

SURRENDER, in common law, a deed or inftrument, 
teftifying that the particular tenant of lands and tenements, 
for life or years, doth fufficientlv confent and agree, that 
he who has the next or immediate remainder or reverfion 
thereof, fhall have the prefent eftate of the fame in poflef- 
fton ; and that he hereby yields and gives up the fame to 
him, fo that the eftate for Ufe or yean may merge or drown 


Surrender, in deed, ii that which is really made by 1 
expref# words in writing, where the word; of the leffee to 
the IcfTor prove a fufficicut aflent to furrender his eftate back 
again. 

Surrender, in law, is that wrought by operation of 
the law, and which is not aftual. — As if a man have a 
lcafe ot a fa mi for life or years, and during the terra he 
accepts a new leak ; this aft is, in law, a fut render of the 
former. 

Surrender of a bankrupt. Sec Couuist.os of ifoiti- 
ntptcy. 

Svmmkmdp* of Copyhold: is the yielding up of the eft lie 
by the tenant into the hands of the lord, for fuch purpofci 
as are exprdTcd in the furrender : as to the uic and behoot 
of A and his heirs, to the ufe of his own will, and the like. 

This method of conveyance is fo effertial to the nature of a 
copyhold eftate, (hat it cannot poffibly be transferred by^.j 
any other affu ranee. No feoffment, fine, or recovery (iac<w 
the king's courts) haih any operation upon it. If Iwl.i 
would exchange a copyhold with another, I cannot do it 
by an ordinary deed of exchange at the common law, but we 
mutt furrender to each other's ufe, and the lord will admit 
us accordingly. If I would devife a copyhold, 1 mud fur- 
render it to the ufe ot my fall will and teftament ; and ift 
my will I tnull declare my intentions, and name a devifee, 
who will then be entitled to admiffion. 

Sv**Ff» t>KK of Loiters Patent and Office:, A furrendcr rosy 
be made of letters patent to the king, fo that he may grant 
the oftatc to whom he plrafts, icc. and a lccond palest 
for years to the fame perfon for the fame thing is a fur- 
rendcr in Law of the tirft patent. 10 Rep. 66. Tf an 
officer for life accepts of another grant of the fame office. :t 
is in law a furrender of the tirft grant ; but if luch an officer 
takes another grant of the fame office to himfclf and ano- 
ther, it may be etherwife. 

SURREPTITIOUS. Sec Susreetitious. 

SURROGATE, io law, denotes a perton that is fubfti- 
tuted or appointed in the loom of another. 

SUKRx, a county of England, bounded on the weft by 
Bcikfhire and Hampfhire, on the fouth by SuiTcx, on the 
raft by Kent, on the north by Middlcfex, from which it is 
parted by the Thames, w hence it had the name of Smb-rty 
from the Saxons, i. r. the country on the fouth fide of the 
river. It is 38 miles in length from eaft to weft, 23 \or.imt-r 
breadth from north to fouth, and 1 12 in circumference, ft®'**' 
contains • 3 hundreds, 140 parifhrs, of which 3 5 arc vicar -h 
ages, 13 market-towns, 450 villager, CQ2.o w p acres, 2nd 
about 170,000 inhabitant*. The members Wmt from it t*r 
parliament ate 14, of which two arc fent by each of the fol- 
lowing boroughs, viz. Southwatk, Blcechinglcy, Ryegaie, j 
Guildford, Gallon, Haflemerc, and two for the county. 

The air of this county, towaids the middle, which con fid* 
motUy of hills and heath, is iharp, but pure and whole- 
fome. About the fkirts, where it is more level, and the 
foil richer, the air is milder, but alfo falubriou*. In the 
middle parts the foil is barren enough in general ; but to- 
wards the 'extremities, and where the country is open and 
champaign, it is fruitful in grafs and corn, particularly on 
the fouth fide in Helmldale, in which meadow*, woods, 
and corn-fields, are agreeably intermixed. The foil is alio 
very fertile along the 1 hames, especially towards London, 
where it greatly contributes to maintain plenty in the Lon- 
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don markets. Tt has fevers! fivers, abounding with fifh, 
the chief nf which are the Wye, the Mole, and the Wandlc. 

StJRSOLID, or Su IDE solid, ID arithmetic, the fifth 
power of a number, or the fourth multiplication of auy 
number, considered as a root. 

SURVEYING* the art of meafuring land ; that i?, of 
taking the dimenfions of any tm& or ground, laying down 
the fame in a map or draught, and finding the content or 
area therof. Sec Geometry. 


SURVEYOR, a pcifon who has the overfight and care 
of confiderahlc works, lands, or the like. 

Surveyor, likewife denote* a gauger ; as alfo a ptrfon 
who fuivcya lands, and makes maps of them. 

SU.RVIVOR, in law, fignifics the longeft liver of jeont 
tennrrc, or o* any two perfons jointly intereM in a thing. 

SURVIVORSHIP, is that branch o? mathematic* which 
treats of rmrfiors payable provided one or more particular 
perfons furvivc certain others. By reverfious are meant pay* 
n'cnts not to take place till fame future period. Suivivor- 
fhip forms one of the mod difficult and complicated parts of 
the doAhoe of reverfion* and life annuities. It has been 


very fully treated of by Mr Thomas Simpfon in hia Select 
Exercife* ; and brought to a ftatc of very great perfection 
by Dr Price and Mr Morgan, who have bellowed a great 
deal nf attention on thin fubjedt. 

The calculations are founded on the expectation of lives 
at different ages, deduced from tables formed from bills of 
mortality, of which fee fcvcral examples under the article 
Bills of AfonTAitrr. By the expectation of liic is meant 
the mean time that any fingle or joint lives at a given age is 
found to continue ; that is, the number of years which, ta- 


numbers do not van’, are diflblvcd every year by the deaths $»'*jvnr* 
of cither the hufband or wife, it w r onld appear that 19 was, , ^ l> ‘‘ K , 

at the time they were contr?.d:cd, the expectation of thefe 
marriages. In like manner, was it found in a focicty, limit- 
ed to a fixed number of members, that a 28th part diet an- 
nually out of the whole number of mcmliers, it would ap- 
pear that 28 was their common expectation of life at the 
time they entered. So likewift, were it found in any town 
where the number of biiths and burials are equal, 
that a ?oth or ^cth part of the inhabitants die annually, it 
would apjiear that 10 or 30 vra* the expectation of a child 
juft horn in that town or diflrid. Thefe expectations, 
therefore, for all fingle lives, are eafilv found by a table of 
ohfer vat ions, (bowing the number that die annually at all 
ages out of a given number alive at thofe ages ; and the 
general rule for this purpofe is, to diride the fum of all the • 
living in the table, at the age whofc exj>edtalinn is required, 
and at all greater ages, by tlic fum of all that die annually at 
that age and above it ; or, which is the fame, by the number 
fin the Table) of the living at that ape; and half unity 
fubtra&ed from the quotient will be the required expecta- 
tion. Thus, in Dr Halley’s table, given in the article An- 
nuity, the fum of fell the living at 20 and upwards i* 

20,724, which, divided by 598, the number living at the 
age of ?t>, and half unity fubttactad from the quotient, gives 
34.13 for the expectation of 2r>, 

In calculating the value or expectation of joint lives, Mr 
de Moivre had rccourfe to the hypothefis, that the proba- 
bilities of life decrcafe in a geometrical progreflion ; helie- 
rinu that the values of joint lives, obtained by rules derived 
from it, would not deviate much from the tiuth. But in 


king one with another, they actually enjoy, and may be con- 
fide red a> fure of enjoying ; thofe who lurvive that period 
enjoying as much more time in proportion to their number 
as tlmfe who fall (hort of it enjoy lcfs. Thus, fuppofing 46 
ptrfons alive all 40 years of age* and that one will die every 
year till they arc all dead in 46 years, half 46 or 23 will be 
the rxfxfliilhn of each of them. If M. de Moivre's hypo- 
theirs were true, that men always decrcafe in an arithmeti- 
cal progreffion, the expectation of a fingle life is always half 
itsc»>mplement(A), and the expectation of two joint lives one- 
third of their common complement. Thus, fuppofing a man 
40, his expectation would he 23, the half of 46, his com- 
plement; the expectation of two joint lives, each 43, would 
be i 3 years 4 months, or the third part of 46. 

The number exprefling the expectation, multiplied by the 
number of fingle or joint lives (of which it is the expecta- 
tion), added annually to a focicty, gives the whole number 


this he was greatly miflaken ; they generally give rrfults 
which are near a quarter of the true value too great in find- 
ing the prrfenc value of one life after it has furvived ano- 
ther in a fingle payment, and about fib* too great when 
the value is fought in annual payments durtn * the joint 
lives. They ought therefore to be calculated upon the hy- 
pothecs (if they arc calculated on InpothcfU at all), that 
the probabilities of life decrcafe in arithmetical progreflion, 
which is not very far from the truth. Even this hypethefis 
never correfponds w;th the faCl ir. the firft and lad periods 
of life, and in fume fituations not in auy period of life. 
Dr Price and Mr Morgan therefore have riven tables of the 
value of lives, not founded on any hypothetic, but deduced 
from bills of mortality thcmfeNcs. Some of thefe we ih?!l 
give at the end of this article. Mr Morgan has likewife 
given rules for calculating values of lives in this manner. 

M de Mohrre has alfo fallen into mifiakes in his rules for 


living together, to which fuch an annual addition would in calculating the value of reverfions depending on iurvivor- 
time grow. Thus, fince 19, or the third of 57, is the ex- fhip : thefe have been pointed out by Dr Price in the third 
ptdation of two joint lives, whofc common age is 29, twen- effay in the firft volume of his Treatise on Reverfionary 
ty marriages every year between perfons of this age would Payments ; who has alfo given proper rules for calculating 
in 37 years crow to 20 times 19, or 380 marriages, always thefe values, the mod important of which arc comprehend- 
extRin . together. And fince the expectation of a fingle life is cd in the following paragraphs. t 

always halt its complement, in 57 years 20 fingle perfons add- Suppole a fet of married men to enter into a focicty in Method of 
ed-uunually to a town will increafeto 20 times 28.5, or 570; order to provide annuites for their widows, and that it ig finding the 
and when arrived at this number, the deaths every year will limited to a certain number of members, and con ftantly kept "^nuitasts 
juft equal flic acerffions, and no farther ircreafe be puflihlc. up to that number by the admiffion of new members as the ( hat«rili 
It appears from hence, that the particular proportion that old ones are loft ; it 1$ of importance, in the firft place, toe unit on a 
becomes extintt every year, out ot the whole number con- know the number of annuitants that after fome time willfadety. 
ftantlv cxiiting together of fingle or joint lives, mull, where- come upon the eftablifhment. Now fince every marriage 
ver this number undergoes no variation, be cxa&ly the produces cither a widow or widower; and fir-ce all marri* 
fame with the expectation of thofe lives, at the time when ages taken together would produce ns many widows as wi- 
their exiftence commenced. Thus, was it found that a 19th dowers, were every man and his wife of the fame age, and 
part of all the marriages among any bodies of men, whofc the chance equal which (hall die firft ; it is evident, that the 
Vol. XVIII. Part I. Bb number 


( a ) By the complement of a life is meant what it wants of 86 , which M- dt Moivre makes the boundary of human 
life. Thus if a man be 30, the complement of his life is y 6 . 



vidow, there muft aiife from it a number of widow* equal 
to half ita own number. But thi® doe* not determine 
what number, ail living at oik and the fame time, the fo- 
ciety may ex soft will come to be couilantly upon it. It is, 
therefore, iteccffary to deteiminc how long the duration of 
lu r vivor(hi't between pcHon® of equal age® will be compared 
with tlie duration of mairiagc. And the truth is, that, 
fuppofmg liar probabilities of Ire to dccreafe uniformly, the 
former i* equal to the latter ; and confequently that the 
mimbrr of furvivor®, or (which is the fame, luppoGng no 
fccond niariiage*) ol widow* and widowers alive together, 
wide! i will wife from any given fet of fuch marriage® coa- 
ilantly kept up, will be equal to the whole number ot 
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number of widow that hare ever exillcd in the world, and to a maxtmuur t iu 30 years, fuppoGrg, with M. de SurvWac. 
wo<dd in tlu’s cafe be equal to half the number of marri- Moivre, 86 to be the utmoft extent of life. The fame will f 

Ages. And what would take place in the world mud alfo, happen to the freoad clafs in 40 years, and to the third in 
on the fame fuppofition®, take place in this focicty. In 50 year®. But the whole body compofcd of thefe claffc* 
other word®, every other per ion in fuch a focicty leaving a will not come to a maximum till the fame happens to the 

*• 1 * - 1 *- r 1 s -•••*«•— fourth or younged daft ; that is, not till the end of 6 1 

ycai*. After this the affairs of the focicty will become fta- 
tinoary, and the number of annuitant* upon it of all age* 
will keep always nearly the fame. 

If a iocicty begin* with its complete number of member?, 
but at the fame time admits none above a particular age : 

Ir, for indancc, it begin* with 2co members all under 57, 
and afterward* limit® it fell to thi® numbtr, and keep* it up 
by admitting every year, at all age* between :6ai«d 50, new 
member* as old one* drop off; in thi* cafe, the period necefTary 
to brin* on the maximum of annuitants will be jult doubled. 3 
To determine the fum that every individual ought to pay ' Vh ** » 

n n _ %r . „ r , . in a Angle prefent payment, in ordet to intitlc his widow to^** 11 

marriage* ; or half of them (the number of widow* in par- a certain annuity tor her life, let u® fuppofe the annuity 3I Sigle payt; 
ticular) equal to Half the number of marriage*. Now it ftr annum t and the rate of intered four p<r rest/. It M evi>me.t ro 

appear* that in mod towns the decnafe in the probabilities of dent, that the value of fuch an expectation » different, aoenrule hi* 

life U in fad nearly uniform. According to the BrcflawYable cording to the different age® ot the purchafcrm and the ^ * 

of Observation (fee Annuity), atmoil the fame number® die proportion of tlie a. e of the wife to that o’ the bufband. 
every year from ao year* of age to 77. A‘ ter this indeed, Lrt us then fuppoie that every perfon in fuch a focicty i* 
fewer die, and the rate of dccreafe in the probabilities of life ot the fame age with his wi“e, and that one with another all 
is retarded. But this deviation fiom the hypothecs is in- the member® when they enter may be reckoned 40 years 
confiderable ; and its cflrd, in the prefent calc, is to render of age, a* many entering above thi* age as below it. It 
the duration of furvivorfoip longer than it would otherwife has been dcmoult rated by M. de Moivre and Mr Simpfon, 
be. According to the London Table of Obfcrvation*, the that the value of an annuity on the joint continuance of 

number® dying every year begin to grow lef* at to years any two lives, fnbt rafted from the value of an annuity on 

of age ; and from hence to extreme old age there is a con- the life in expectation, give* the true prefent value of an- 
Aant retardation in the deetcafc of the probabilities of life, nuity on what may happen to remain of the latter of the 
Upon the whole, therefore, it appears that, according to the two lives after the other. 

Brcflaw Tahir, and fuppofing no widows to marry, the In the prefent cafe, the value of an annuity to be enjoyed 
number inquired after i» fomewhat greater than halt the during the joint continuance of 'two live®, each 4 ,3, i*. by 
number of the focicty; but, according to the London Ta- Table II. 9.826, according to the probabilities of life in the 
blr, a good deal greater. Thi®, however, ha* been deter- Tabic of Obfcrvbt'ons formed by Dr Halley from the bill* 
tci mined on the fuppofition that the hufband* and wive® of mortality of Brcdaw in Silefia. The value of a tingle 
are of equal a. v e», and that then there i* an equal chance life 40 years of age, as given by M. dc Moivre, agreeably 
who fltau die firft. But in reality bufband® arc generally to the fame table, it 13.20; and the former fubtiafted from 
older than wives and male* have been found to die fooncr the latter, leave* 3.37, or the true number of yean purchafc, 
than females as appears inconteftably Ftom fcvcral of the which ought to be pnid for any given annuity, to be enjoy* 
table* in Dr Price’* Trratife on ReverGon*. It i> there- ed by a perfon 40 year* of age, provided he furtive* another 
fore more than an equal chance that the hufband will die perfon ot the fame age, intcrcil being reckoned at four ptr 
before hi* wife. This will increafe conhdei ably the dura- cent, per annum. The annuity, therefore, being 30 I. the 
taon of turvivorfhip on the ptit of the women, and confc- prefent value of it i* 30 multiplied by 3.37, or 101I K 4 

quently the number which we have been inquiring after. The If, inftcadof a finale prefent payment, it i* thought pre-Wtin to 
marriage of widow* will dimioifli thi® number, but not fo ferable to make annual payment* dun tv; the marriage • 
much a* the other caufc* will incicafe it. what thefe annual payment* ought to be is eaGly determi- 

If the focicty comprehends in it from the fir Ll all the ned by Hading what annual payments during two joint livesmcnu. 
married people of all age* in any town* or among any clafa of given age* are equivalent to the value of the reverffonary 
of peopk where the number* always continue the fame, the annuity in prefeni money. Suppofe, as before, that the joiut 
whole collective body of member* will be at their grcatcfl lives are each 40, and the reverfiouary annuity 30 1. per out- 
age at the time of the clUhli foment of the focicty ; and the num. An annual payment during the continuance of two 
number of widows left every year will at a medium be al- fuch lives i* worth (according to Table II.) 9.82 year* pur- 
way* the fame. The number of widow* will incrcafc con- chafe. The annual payment ought to be fuch as, being 
tinually on the focicty, till a* many die off every year as are multiplied by 9-82, will produce ni l 1. the prefent value 
added. This will not be till the whole collcftivc body of of the annuity ia one payment. Divide then. 101.1 by 
widow* are at their greateft age, or till there arc among 9.82, and 10.3 the quotient will be the annual payment, 
them the greateil pofiiblc number of the oldell widows ; atul This method of calculation fuppofe* that the iirft annual 
therefore not till there ha* been time lor an acccllioa to the payment is not to be made till the end of a year. If it i* 
oldeff widows from the youngdl part. to be made immediately, the value oi the joint live* will be 

Let us, lor the fake of greater preciGon, divide the whole increafed one year’s purchafc; and therefore, in order to find 
medium of widows that come on every year into different the annual payment® required, the value of a prefent Angle 
tlaffes according to their different ages, and fuppofe fume payment mult be divided by the value of the joint lives in- 
to be left at 56 years of age, fome at 46, feme at 36, and creafed by unity. If the focicty prefer paying part of the 
fome at 26. The widows, constantly in life together, de- value in a prefent Angle payment on admiflion, and the reft 
rived from the hxft dais, will come to their grcitcli age, in annual payments ; and it they f*x thctc annual payment* 
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guwhrwr ft a pr'rticidur f«m, the prrfent f-iijjle payment pa*d mi xd- 
fliip- n ifluon found by fubtraAiag the vriue of the amiutl pay- 
‘•"“'v'l - mcni dnniK^ the joint livtn from the whole prefent value of 
the annuity in one j^ymmt. Soppofr^ for inllanre, the 
annual payment* to be fixed nt five rut neat, the annuity to be 
3c 3. the me of intcieft four ftr tent. and the joint live* each 
4c; the vrkrt of" the annuity in one prefent fn-de payment 
it 101. t 1. v The value of five guineas or 5.15 per annum, I* 

( 5.2 t multiplied fcv 9.1*2 the value of the joint live*) ci.55 ; 
which, fubtrnftcd frem ici.l l. gives 1.49,5, the anfwer. 

If a foeietjr take* in all the marriage* among petfons of 
a particular profeflion withia a given diitriA, and fubje&s 
them lor pctpctiiity to a certain equal and common lax or 
annual payments in order to provide life annuities for all 
the widows that (hall tcfitlt from thefe marriage* [ f nee, 
at thccomTrenrrrr.entof fuch an cflabiifhment, all the nldilt, 
as well as the youngpft, mat ri ages arc to he intitlcd equally 
to the oropofed benefit, a much greater number of annui- 
tant* will come immediately upon it than would come up- 
on any ftmilar cllabISfhmcnt which limited itftlf in the ad- 
miffion of member* to perfons not exceeding a given age. 
This will check that accumulation of money w hich Ihould 
take place at ftrtf, In order to produce an income equal to 
the difbuifcmrnt* at the lime when the numher of annui- 
tant* comes to a maximum ; and therefore will be a parti- 
tenlir burden upon the cUahlifhment in its infancy. For 
this fome compe. illation mud be provided ; and the equi- 
table method of providing it is, by levying fines at the be- 
ginning of the cftsblifhmtut on every member exceeding a 
given age, proportioned lo the number of years which he has 
lived beyond that age. But if fuch fines cannot be levied, and 
if every payment mull be equal and common, whatever dis- 
parity theie may lx in the value of the expectations of dif- 
ferent members, the fines mull be reduced In one com- 
mon one, an (veering as nearly as poffible to the difad vantage, 
and payable by every member at the time when the etta- 
bhfisment begins. After this, the eftabftihiaent will be the 
fame with one tl wit .'take* upon tr all <*it the time they marry; 
and the tax or annual jjftyrtietrt of every member adequate 
to its fupport will be the annual payment during nuoriage 
due from perfons who marry at the mean age at which, upon 
an averai^e, all marriage* may be cooldcred a* commencing. 
The fines to be paid at firil aft, for every particular mem- 
ber, the fame with 1 he difference between the value of the ex- 
pectation to him at bis prefent aye, and what would have 
been its value to him had the Scheme bci’un at the time he 
married. Or, they fair, fbr the whole body of members, the 
difference between the Value of the common expectation, 
to perfons at the mean age of nil married pci fun* l iken to- 
gether as they cxift in the world, and to perfons it that age 
which is to be deemed their mein are when ahey msrry. 
^ ^ of Suppofc we with to know the prrfdnt value of an annuity 
fiii* injr the to ct, j*>y«d by one life, for wilt may happen to icmain 
prefent of it beyond another life, alter a given term; tjiat is, pro- 
v»lue of in tided both lives continue from the prefent time to the end 
annuity »o 0 y a gJv^i, term of years; the method of calculating is this: 
liy one hfe ^ x ^ c of *jhc annuity for two lives, greater by the 
after the given term of years than the given lives ; discount this value 
eviration for the giveu tenn ; and then multiply hy the probability, 
that the two given live* fhall both continue the given term ; 
and the produd will be the anfwer. Thus, let the two 
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lives lx* each 30, the tmn feven years, the annuity lrc? t ?» t v 'tw- 
iutetelt four ftr ert.t. The ghen lives, irtenilcd b) {even ^ r ‘ , 
year*, become estcli 37. The value of two joint live*, uch 
ay, is (by 't able II.) 10.25. The value of a tingle li’c at xy 
is (by iIk table under the article Akmoitv) 13-67. Tlie 
funner fubttaded front the latter is 3.42, or the value of an 
annuity for the life of a perfon 57 year* of age, after an- 
other of the ti.rre age, a* hat been fhown above. 3.42 dif- 
con uled for feven years (that is, multiplied by 0.76 the 
value of 1 I. due at the aid of feven years ) t* 2.6. The 
probability that a ftngle life at 30 {hall continue fo in j«:-r* 
is xs (*)• T1 IC probability, therefore, that two fuch li»rs 
fhall continue feven years, i* if i?ir» or * n decimals 0.765 ; 
and 2-6 multiplied by 0.765 i* 1.989, the number of years 
pu rebate which ought to be given for an annuity to lie en- 
joyed by a life now 30 ytar* of age, after a life of the fame 
age, provided both continue feven years. The annuity then 
being i cl. its ptefent value is 1. 19.89. g 

Suppofc the value i* requited of an annuity to be enjoyed M«:h d 
for what may happen to remain of one life after another, pro- finding *ne 
vided the life in cxpc&ation continues a given time. 1 . v*h»e -d *n 
Find the prefent value of the annuity for the remainder of ri* ^haTmay 
life in expectation after the given time, which is done in this happen tu 
manner : Multiply the prefent value of the life at the given remain * f ' 
time by the prefect value of 1 1. to be received at that time,^”*^"^ 
and multiply the product again by the probability that the f |, cr ,,A_ 
lire in expectation will continue to long. .Let the given time trUird the 
which the life in expectation iv to continue be 1 j years, and life in fi- 
let the perfon then be arrived at 50 yeans of age. A lifeP* 
at fifty, recording to M. de Moivre’a valuation of livt9, and a p { ve ., v 
reckoning inlcrvfl at tour per unt. is worth 1 1. 34 years turn, 
purchafc. 1 lie prefent value of 1 1. to be received at the 
end of 15 yearn, is C.5553, and the probability that a life 
at 35 will continue 15 years is Thefe three value* 

multiplied into one another give L.4.44 for the prefent 
value of the life in expectation, 2. l'ind the value of the 
reverfion, provided both lives continue the given lime, by 
the rule given in para t. yth. 3. Add thefe value* together, 
and the firm will be the anfwer in a tingle prefent payment. 

We (hall now illuflratc this rule hy an example. 

An annuity of 10I. for the life of a pet Jon now 30, it to 
commence at the end of 1 1 years, if another perfon now 40 
fbould be then dead ; or, it this fhould not happen at the 
end of ary year beyond 11 years in which the former (hall 
Happen to furvivc the latter : What is the prefent value of 
fuch an annuity, reckoning intereft at four per tent, and ta- 
king the probabilities o: life a* they are in Dr Halley** 
tabic, given in the article Mortal! rv ? 

The value of 10 1, per annum, for the remainder of the life 
of a perfon now 30, after 1 1 years is L 69.43. The proba- 
bility that a perfon 40 year* of age {lull live 1 1 years, is, by 
Dr Halley's table, f. The probability, therefore, that be 
'will die in 11 years, is ajf fubtra&td from unity (c), 6r . 

£3? I which multiplied by I. 69.43, gives 1. 17.16. —The 
.value ofthe reveruon, provided both live 11 years, is 1 7 1. 
and this value added to the former, make* 1. 34.16. the 
value required in a lingle prefent payment ; which payment 
divided by h 1 1.43, the value of two joint lives, aged 33 and 
40, with amity added, give* 3 h ; or the value required in 
'animal payments idttring the joint lixes, the firft payment ito 
be made immediately. 

; ‘ Bb *. ; Tmt 


(») The probability that a gfven life (hall continue any nlumber of years, oi* reach a given age^ is (*i i* vftll knownj 
the fraAion, wliofo numerator is the cumber of the living in any tahlcof obfervatiou* oppofite tootle given age, and de- 
nominator, the number ©ppofite to the prefent age of tlie given life- »> - , t j - 1 

(c) For the difference between unity and the fra&ion cxprcfBng the probability tlut an event Will happen, gives the . 
probabihty that it will r.ot happen, . . ,_.J - ^ r ^. , - , -'T V . . 
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TABLET. Showing the Prrfcnt Values of an Ann Tty nf L. I 
on a Sing/e Lft , at cording to Af. «V Afoiv't's llyfXidtfu. 



■\ f c. 

3 l»rCt. 

!l *rO U p«r Ct * 

iltrO. 

5 f»» O. 

t prr Cl 

8 

19,70 

18,160 

16,79! 

•5,595 

•4,514 

11,790 

9 

iy,H68 

18,269 

16, 88: 

1 -,672 

*4,607 

".85') 

to 

19.868 

18,269 

16,881 

15,671 

14,607 

■ 2,839 

1 1 

*9,736 

18,160 

l6,791 

•5,595 

•4.544 

* 2, 700 

11 

1 9*60 4 

18,049 

16,698 

•5.5*7 

14,18: 

11,741 

•3 

19,469 

•7-937 

1 6,604 

•5,437 

14*4* 1 

I 2,691 

•4 

19,331 

• 7,813 

16,508 

•5,356 

14,342 

• 2,639 

■5 

19,192 

17,707 

16,4 IO 

■5,273 

•4. 271 

1 2,586 

l6 

1 9,050 

•7,5881 

>\3" 

15,189 

•4, '97 

• *> 53* 

17 

1 8,905 

•7.467 

16,200 

15,102 

•4, "3 

12,476 

18 

•8.759 

•7.144 

16,105 

1 5 , c ' 5 

• 4.047 

12,4119 

IQ 

1 <3,6l 0 

17,2 20 15,999 

•4.923 

* 5.97C 

12,361 

20 

16.458 

•7-293 

15,891 

14,831 

• 3,89' 

*2,301 

2 l 

*8,3 r 5 

16,962 

15,781 

•4-737 

13,810 

".2,59 

22 

18,148 

16,830 

1 5,669 

14/.41 

•3.727 

•2,177 

*3 

17,990 

16,696 

•5-554 

•4,543 

13,642 

1 2,1 1 2 


'7.827 

•6.559 

•5-437 

•4.442 

•3.555 

12,045 

*5 

17,664 

16.419 

• 5.318 

14,3.}0 

13.466 

■1,978 

26 

>7.497 

16,277 

1 5- * 97 

•4.235 

•3.575 

I 1,908 

*7 

•7,3-7 

16,133 

•5,073 

14,1 :8 

13,282 

",837 

28 

* 7,i 54 

'5.985 

14,946 

14,01* 

13,186 

11,763 

*9 

•6.979 

‘5. 8 35 

I4,8l6 

■3.905 

* 3,C'88 

■ 1,688 

3 = 

16,800 

15,682 

14,684 

•3,79' 

1 2, 9S8 

1 l,6lO 

3' 

16,620 

15,5:6 

•4.349 

•3,673 

•2,855 

1 '-530 

3* 

16,436 

' 5,367 

14,411 

•3-553 

■ 1,780 

' '.449 

33 

16,248 

15,204 

14,270 

■3,43° 

• 2,673 

1 1,365 

34 

i6,o;7 

1 5f°39 

14,116 

■3-3*4 

12,561 

1 1,278 

35 

13.864 

14,871 

• 4.979 

*3»* 75 

•2.449 

1 l.lSy 

3 6 

1 5,666 

14,699 

• 3,829 

•3.044 

•2,333 

1 l,C98 

37 

• f ,4 /- 5 

•4,524 

* 3t676 

• 1,9:9 

12,214 

1 I.OOJ 

28 

15,160 

14,3+5 '3.5'9 

' 2,77* 

1 3,091 

1 2,907 

39 

» 3.05.3 

14,164 

•3-359 

1 2,6 ;o 

1 1,966 

10,8:7 

40 

•4.842 

•3.978 

• 3,196 

• *.+85 

• ■,837 

10,704 

4 1 

14,626 

' 3.7.89 

13,018 

•2,337 

• •.705 

•0,599 

4* 

14,407 

•3,596 

1 2,858 

1 2,185 

• •.570 

• ,490 

43 

14,185 

•3,359 

■2,683 

1 2,02 9 

•M3' 

'0,378 

44 

13.958 

*3» l 99| * 2 >5°4 

11,870 

1 i,28fl 

■ 0,263 

45 

•3.723 

•2,993 

•2.3** 

",J07 

1 1,142 

*c,»41 

46 

■3-493 

12,784 

*2, 135 

11,540 

10,992 

1 0,03 1 

47 

•3,254 

•2,!7‘ 

• •.944 

1 1,368 

•0,837 

9,895 

4* 

13,012 

•2,354 

• >.748 

1 

10,679 

0,765 

49 

11,764 

*2.»3‘ 

11,548 

1 I>r.i2 

•o,5'5 

9,630 

5° 

1 2,5 1 1 

*1,904 

",344 

10,817 

10,348 

9,49* 

S> 

12,255 

• 1,673 

">'3> 

10,638 

10,176 

9,349 

5* 

">994 

",437 

10,921 

•=>443 

9,999 

9,301 

S3 

11,7:9 

",'95 

10,702 

10,243 

9,817 

9.049 

54 

**.457 

1C, 950 

.0,478 

10,039 

9,630 

8,891 

55 

11,183 

10,698 

10,248 

9,819 

9-437 

8,729 

56 

10,902 

•0,4 U 

10,014 

9,614 

9,239 

8,561. 

57 

10,616 

10,l8l 

9.773 

9.393 

9,056 

8,387 

S* 

‘0,3*5 

9>9'3 

9,527 

9,l66 

8,826 

8,208 

59 

10,029 

13,640 

9.275 

8.933 

8,61 1 

8,023 

60 

9,727 

9>3 6 ' 

9,017 

8,694 

8,389 

7,83' 

61 

9,4'9 

9,076 

8,753 

8 449 

8,161 

7.6J3 

62 

9,' 07 

8,786 

8,481 

8,197 

7,926 

7.428 

V* 

8,787 

8,488 

8.1C5 

7,938 

7,684 

7.2'* 


.Ajjv. 

jl'crCl. 

,j (.a ci 

* (kt Co 14 4 (*! Co 

i per C-- 

6 I er Cr^l 


8,462 

8,185 

7.9" 

7,67* 

7-435 

6.997 

65 

8**32 

7,875 

7,63' 

7.39V 

7, '79 

6,770 

66 

7.794 

7.558 

7-333 

7* "9 

6,915 

6 .s 35 

67 

7.450 

7,234 

7,=*7 

6,83 • 

6,643 

6,29,2 

68 

7.-99 

6.903 

6.7*4 

6.5 <4 

6,362 

6,-40 

69 

6,743 

6.565 

6,3 4 

6,130 

6, =73 

5.779 

70 

6.378 

6,219 

6,065 

5.9 1!> 

5.775 

5,508 


6.0CS 

5.865 

5.728 

5>S96 

5,468 

5,228 

? 2 

5,63 ' 

5,5=5 

>,383 

5.26; 

5. '5* 

4,937 

73 

5,246 

,,'36 

5,0*9 

4.9*6 

4,3*6 

4,636 

74 

4.8.14 

4,759 

4,666 

4,576 

4.489 

4.3M 

75 

4.453 

4.373 

4. *93 

4.217 

4. '43 

4,0 O 

76 

4,046 

3.978 

3.9 » 2 

3. S 47 

3.784 

3,664 

77 

3,632 

3-575 

3.5 20 

3.467 

3-4 '5 

3*3' 5 

78 

3,2=7 

3. '63 

3,1" 

3,076 

3*=34 

2-953 

79 

*.776 

2.74' 

2,7=7 

*.673 

2.641 

2.578 

so 

*>334 

2,309 

2,284 

2,259 

2,235 

2 ,i 83 

Si 

1,886 

•,867 

1,850 

1,832 

i ,8 1 6 

■.783 

81 

«.429 

• .4" 

1,406 

'.394 

1,384 

1,36* 

i>3 

0,961 

0.955 

C ,950 

c,9 tl 

c.937 

0,925 

84 

c, 48+ 

0,483 

0,481 

0.479 

c,*:6 

0 ( 47 * 

85 

o,oco 

0,0 c 0 

o,coo 

0 , 0.30 

0,0 : 0 

0,000 


Table II. Showing the Value of an Annuity on the Joint 
Continuance of Two Lii.es, according lo M. de Moivrti 
HyfothrJU. 


3 C 

:> r 
• 0 

s» d 
* 5 f 

n 

Vilne tt 3 

Cci-t. 

Value at 4 
$r Cent. 


IO 

1 5.206 

• 3-342 


•5 

14.K78 

* 5-093 


20 

14.503 

1 2. 808 


25 

• 4-=74 

1 2.480 

10 

i= 

•3-5H5 

12.102 


35 

13.0*5 

l 1X65 


40 

12.381 

■ 1.156 


45 

1 1.64* 

10.564 


5= 

IO.796 

9-*7* 


55 

9.822 

9059 


60 

8.704 

8.105 


65 

7 - 4 '7 

6 98c 


70 

J-93® 

5.652 


•5 

• 4-574 

1 2.860 


20 

■ 4 -i *5 

1 2.593 


*5 

1 3.822 

12.281 


30 

• 3-359 

1 1.921 


35 

14-814 

1 1.501 

‘5 

40 

I 2.207 

1 1.013 


45 

1 I.496 

10440 


50 

10.675 

9.767 


55 

9 - 7*7 

8-975 


60 

8.632 

8.O4I 


65 

7-377 

6-934 


70 

5 - 93 * 

5.623 


20 

> 3 - 9=4 

12341 

20 

*5 

> 3 - 53 ' 

12.05 1 


30 

13.098 

1 1.711 


Value at 3 
fr Cco*. 


Age 















































S5 8;j i ^ is K 91 o' 

i>6-8(i 1 17 :h 9) o 

87- 87 1.U7I87-93 o- 

88- 8 1 - 1 071 ‘'893 o. 

89- 89 o 93« 89-95 0 
:,o-92 0.718 

91 91 0.316 

92 9 ’ 0316 
93-9.1 0.136 


Tint V. Shating the Voimi of two Joint Lnrt, at- 
torttinr to l/v ProiaH/itirt of the Duration of Human 
Lift among Haiti on A Frmaltt coUtBivtij. 

Intercil 4 fer cent. 

IT-ffercnce of n't 24, 30, 36, and 42 years. 


s ... I -C-. Ayr'- t V * -| A(0 -■ ] 
TTil. 2.832 1-31:12.196 1.37 

2- 261 3. 4OS) 2-3 2 1 2 7 30 2-38 

3 - 27 i f 3 .T 7 ^ 3-3i , i30'6[ 3.39 

4.28:14003 4 - 34 * 3-264] 4-40 
3-2914037 3-3313-2775 5 - 4 ‘ 
6-3014-033 6 - 3 ft , 3 242 6 - 4 * 
7.3114006 7 37 13 17 1 7-43 

8- 32:13 944 8-38,13.039] 8-44 

9- 2313.835 9-59 w 9'39 9-43 
, o- 34 [ , 3 - 74 I 10-4012 74 * ic- 4 6 
U-35 13.604 11.41 12 J ft 3 ■ “-47 
1 2-3*1 1 3.428 12-421 2.379 1 2-48 
1 2 37 ' 3.234 ' 3 - 43 ' 12 *96 13-49 

14- 3813.023 14.44 11 997 ' 4 - 5 ° 

15- 3912.798, 25 - 43 1 2 787115-51 

164c 12.570 16-4611 5611:16.52 
17.41lu.3ji 17.47'u, 328 17.53 
18.42MI.I46 18.48)1 1 076(18-54 
19.43!". 951 19.41J10819P19.5; 

20- 44H-7ji ao-jofio 567|ao*5<i 

21- 45 "550 21.5110.332621-57 

22- 4611.335 ti-;: 10 092,22-58 

23- 47]" ‘07 1 23-53 9 *SV*iS 9 
24.48 lo 862 14.54 9.602324-60 
2 J -49 10 1 * 5-55 9-347 :j-6i 
26-50 10.364 16 56 9.080 26.62 
27.51 10.130 17-57 8,807 27-63 
2852 9.89428.58 8 534 28-64 
29 J3 9 659 29.59 8 250 29-65 
jo-54 94133060 7967,3066 
3'-55 9-'®7 3 ’- 6 ’i 7 70:33167 

32- 56! 8.91 2 32-62 7.446J32 68 

33 - 571 86 '' 33-63 7 < 9 rt 33-69 

34- 58 838934-64 6942 34 7c 
55-50 8. "4 35 f ’5 6 - 6 79 f 35 - 7 ' 


36-60 7.83336 66 6.4C2I136.72! 
37.61 7.56137.67 6.115J37-73 

38- 62 7296 38-68 5.8:8 [58.7 

39- 63 7.033 39.69 5.543 39-7 
4064! 6763 40 70 5.254 40-7 

41- 65 6 49: 41-71 4.977 41-7 

42- 66] 6.225 42-72 4 73- U*-T 


>• 0-16 L' 9 */> 
5.254II40.76 
4 977 i 42'77 
4 7 . 3 - P42-78 


43 r 'T J- 9'7 43 - 7 > 4 - 5=7 45 - 79 : 


f \ .«• ! Affv v *■ 

1.465 Pi-43 10.546 
"•913 2.4410.946 
2 164 3.45:11 i6e 

2 2*4! 446)11.260 

2242) 5 47 "■'83 

121851 6-48111004 
12.112] - 9 10.915 
12.004' 8- ;c 10.744 
11 865) 9 51 10-560 

11 6y.1to.j2 1 0 ?57 

1 1.495!' 153 1014c 
II 259412-54 9898 
1 1-011823-55 9 (, 44 
10759114-5' 9 37 ' 
051.115-57 9087 
10.264)' 16-58 8799 
10 018I 17 59 8 503 
9 761; 8 6:8 228 
y.jcij 19-61 7928 
9 228 20-62 7 658 
8.953! 21-63 7 . 39 ^ 
8.67,: 22-64 7-127 
8 385! 23-65 6851 
8.097 24-66 6.566 
7.8:31 -5-67 6.275 
7.557 : 6-63 5 986 
7 297: 27.65 j- 7=2 
7 03228.70 S 4'5 
6.761 19-71 5 23 ® 
6 481 30-72 4 8S1 
6.197] 51-73 + 6 * 6 
5 9 7 32-74 4 453 
J642 1 33.75 4.251 
5 3 « 4 ! 34-76 4 040 
5 =93 35-77 3 833 

4 840 26-78 3 605 
4.601' 37.79 3.352 
4.405 38.80 5.098. 
4195)3981 2889 
3.9 5' 40.82 2710 
3762(41^3 2.553 

5 539 lr 42 - 8 j 2-418 

3 *94443-8' 2505; 
3.052144-86 2-20 3 ] 


4.128 15-8 1 
3 92 1 46 82 
3 715 47 83 
3.489 48. 84 
4.238 9 Sj 
2.99c 50-81 

2 79* 41-87 

2 62; 52-81 
2-475 S3 89 
2 344 5 +- 9 r 


114 ». 1 ^ Yai4.es. | 

I 2-8541 

15-87, 2.083 

468J46.5W 1.933 

2 533 

17*89’ 1.708 

2 33 " 

l*-9- 2.3S5 

2.217 

149-91, l.OjC 

2.171 (> o-y2 0.818 

j-ajM 

51 93. 0.602 

I.91I 

52-94 0.551 

1.68 1 

Si -95 =-468 

I.36' 


I O7S 


0 81c 


0.655 


0.546 


3.464 



5-426 4>-75 
5 '33 46-76 
4884 47-77 
4 63 , 48 78 

4 - 39 * 19-79 
4 1 05 50-60 
4 cob 51 8» 
3 803 52 8* 
3 60 ' 53-83 
i 3 - 38 '/' 14-84 
I 3 - 25 ° 5 8 s 
2.909 36-86 
2.710 57.87 
2 539 58 88 
I 2 385 49-89 
2 248 60 90 
2.135 ’ll 4)i 
2.037' 62-92 
>• 9 ' 6 '’ 3-95 
1 - 79 ° 54-94 
j 585 1.5-95 
1.200 


The values of joint lives in thefc tables have been com- 
puted for only one rate of intereft ; and of (ingle lives in 
Table Id. for only two rates of intereft. The following 
rules will (how, that it would be a oecdtefs labour to com- 
pute theic values (in ftrid conformity. to the observations) 
lor any other rates o‘ intercit. 

Accoumt of a method of deducing, from the corrccl va- 
lues (according to any oblervations) of any (ingle or joint 
lives at one rale of iultidl, the fame values at other tales of 
intercity 

Preliminary Problems. 

Pros. I. The cxpc&ation given of a Tingle life by any 
table of obfervations, to tind its value* fuppofing the decre- 
ments of life equal* at any given rate of uitcrdi. 

Soluticr. Find the value of an annuity certain for a num- 
ber of years equal to twice the expectation. Multiply this 
value by the perpetuity increased by unity* and divide the 
product by twice the expectation : The quotient fubtra&ed' 
from the pcipetuity will be the value required. 

Example. The expectation of a male life aged 10, by the 
Sweden observations, is 43.94. Twice this expectation is 
87. SB. The value of an annuity certain for 87.88 years 
is (reckoning inlereft at 4 per cent.) *4.200. The produCt 
of 24.200 into 26 (the perpetuity iocreafcd by unity) is 
629.2* which* divided by 87.88, gives 7.159* And this 
quotient fubtra&cd from 25 (the perpetuity ) give* 17.84 
years purchafe, the value of a life aged ten, deduced from 
the expeCUtion of life at that age* according to the Sweden 
obfervatious. ($oc the Tables id Dr Price on Rcverfions*. 
vol ii.). 

Pr' b. II. Having the expeditions given of any two 
lives by any table of observations, to deduce from thence the 
value o) the joint lives at any rate of iptertft, fuppobpg an 
equal decrement of liic. 

&/u&«ji. Find the difference between twice the ex pec. 

taiion 


Digitized by Google 


S U R [ 

Survivor- tat ion of the yewtigeft life and twice the expectation of the 
oldcft life increaied by unity and twice the perpetuity* 
T Multiply this difference by the value of an aumnty certain 
for a time equal to twice the expedition of the oldcft life ; 
and by twice the tame expectation divide the product, ic* 
fervin:' the quotient. 

From twice the perpetuity fiiblnd the referved quotient, 
and multiply the remainder by the perpetuity incrcafcd by 
Unity. This Inft product divided by twice the expedition 
of the young eft life, and then fubtretted rrom the perpetuity, 
will be the required value. 

When twice the expedition of the youwrrft li*e is great- 
er than twice the expectation of the oldcft life incrcafcd by 
unity and twice the perpetuity, the referved quotient, toftcad 
of being fubtracted from twice the perpetuity, muR be add- 
ed to it, and the fure, not the difference, multiplied by the 
perpetuity incrcafcd by unity. 

Example. Let the joint live* propofed be a female life 
aged 10, ami a male life aged 15 ; and let the table of ob- 
fervation* be the Sweden table for lives iu general, and the 
rate of intereft 4 per cent. Twice the expectations of the 
two live* arc 9c. 14 and 83.28. 

Twice the expectation or the oldcft li r r, incrrdeJ by uni- 
ty, and twice the perpetuity, is 134.28, which leftens by 
9c. 1 4 (twice the expectation of the youngcil life), leaves 
44.14 tor the referved remainder, 'i bis remainder multi 
plied by 24.045 (the value of an annuity certain or 83.28 
years), and the product divided by *3.28 [ twice the expec- 
tation of the oldeft life), gives 12.744, *hc quotient to be 
refervet! ; which fubtracted lium double the perpetuity, and 
the remainder (or 37-25 0 multiplied by the perpetuity in- 
crcafcd hy unity (or by 26) gives 968.630, which divided 
by 90. 14 (twice the expectation of the youngeft life) and 
the quotient (abtrafted from the perpetuity, we hare 14-254 
for the required value. 

The value of an annuity certain, when the number of 
years is a whole numl>cr with a traction added (as will be 
commonly the talc) may be bc!l computed in the tollowing 
manner. In this example the number of years is 83.28. 
'Fhc value of an annuity certain for 83 yens is 24-035. 
The fame value for 84 years is 24.072. The difference be- 
tween thefe two values is O.37 *, which difference multiplied 
by .28 (the fra&ioml part of the number of years), and the 
product (.0103) added to the lead of the two values, will 
giwr 24.045 the value for 83.28 yean. 

General Rule. Call the comtt value (fappofed to be 
* computed for any rate of intereft ) the firfl value- Call the 
value deduced (by the preceding problems) from the expec- 
tations at the fame rate of intereft, the lccond value. Call 
the value deduced from the expectations for any other rate of 
intereft the third value. 

Then the difference between the firfl and feeond values 
added to or fubtracled from the third value, juft as the 6rft 
is greater or lcf* than- the feeond, will be the value at the 
rate of intereft for which the third value has been deduced 
from the expectation*. 

The following examples will make this pcrftAly plain. 

Example I. In the two lail tables .the correct values arc 
given of two joint lives among mankind at large, without 
diftinquifbing between males ami females according to the 
Sweden observations, reckoning intereft at 4 fv tent. Let 
it be required to find from thefe values the values at 3 per 
tent, and let the ages of the joint lives be fuppofcJ to and 
30 - 

The correct value by Table IV. (reckoning interrft at 4 
per cent.) is 16.141. The expectation of a life aged 10 is 
45.07. The value deduced from th’s expectation at 4 pc r 
cent* by Prob. II. is 14-539- The value deduced by the 
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fame problem firm the fame expectation at 3 per tent, n Sort 
16.808. The difference between the firll anJ lccond value*. '■ 
is 1.6^2, which, added to the third value (the fitlt beiajr 
greater than the fecond), makes 18.4 tc, the value required. 

Example II. Let the value be required of a finale male 
life aged to, at 3 ter ttptt. intereft, from the correCt value at 
4 per rent* according to, the .Sweden obf'ervationx. 

Firfl, or corrcCt value *t 4 per uni. (by Table III.) is 
18.674. The expectation of a male life aged 10 is 43.94. 

The feeond value (or the value deduced trom this expec- 
tation by Prnb. I.) is 17.838 

The third value (or the value deduced from the fame ex- 
pectation at 3 per cent ) is 2 1.2 77. 

T he difference between the firfl and feeond is .836; 
which (fincc the firft is greater thin the fecund) mull Ijc 
added to the third ; and the lum (that is, 22.113) will be 
the value required. 

The third value at 5 per rent, is 15.286 ; and the diffe- 
rence added to 15.286 makes 16. 1 ti the value of a nrle 
life aged 10 at 3 per cent, according to the Sweden observa- 
tions. The exact value at 5 per cent. is (by Table III.) 

16-214* 

A pain : The difference between 16.314 (the correCt va- 
lue at 5 per cent.), and 15.286 (the value at the fame in- 
teteft deduced from the expectation I, is. 728; which, added 
htcaufc the firft value i« greater than the feeond) (o 13.335 
the value deduced at 6 per cent, from the expectation) gives 
14.063, the value of the fame life, reckoning intcrcil at 6 
per tent. 

Thefe deductions, in the cafe of finglc lives particularly, 
arc fo cafy, and give the true values fo nearly, that it will 
be fcarcely ever ncccffary to calculate the cxaCt values (ac- 
cording to any given observations) for mote than one late 
of intereft. 

If, for inftancc, the correft values are computed at 4 per 
cent, according to any obfervatious, the values at 3, 3 J, 4 !, 

5, 6, 7, or 8 per cent, may be deduced from them by the 
preceding rules as occaiion may require, without much !•- 
hour or any danger of coutiderable errors. The values thus 
deduced will leldom differ from the true values fo much as a 
tenth of a year’s purchafc. They will not generally differ 
more than a 20th or jDtli of a year’s puichalc. In joint 
lives tjiey " ill differ lefs than in fiugle lives, and they will 
come equally near to one another whatever the rates of in- 
ter eft arc. 

The preceding tables furnifii the means of deter mining the 
cxaCt differences between the values oi annuities, as they are 
made to depend on the furvivorlhip of any male or female 
lives ; which hitherto has been a tl JiJeratum of cmifidcrahlc 
confcqnence in tlic dodnne ot Irc annuitie*. What has 
made tills of confequence is chiefly the multitude of focictics 
lately eftabli’-hed in this aw! foreign countries for providing 
annuities for widow*. The gmcial rale for calculating from 
thefe table* the value of fuch annuities is the following. 

Rule. u Find in *i‘able II L the value of a female life at 
the age of the wife. From this value fubtrad the value in 
Table IV. of the joint continuance o» two live# at the ages 
ot the hi (band and wi*c. The remainder will be the value 
in a finglc prefent payment of an annuity for the life 61 the 
wife, (hoi tld (he Ik- left a widow. And this laft value divi- 
ded by the wiuc of the joint lives incrcafcd by unity, will 
be tile value of the fame annuity in annual payments during 
the joint live*, and to commence immediately.” 

Exan p/e. Let the age of the wife be 24, and of the 
hufband 30. The value in Table III. (reckoning intcrcil 
at 4 per cent.) of a female lift' aged 24, is 17.252. The va- 
lue in Table IV* of two joint lives aged 24 and 30, is 
13. 455* which fubtratted from 17.251 leaves 3.797, the 

value 
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v>jdf In a (Ingie prtfent payment of tn arintiity of L. t for 
the life of the wife after the httlband ; that is, for the life of 
the widow. fhc annuity, therefore, being fuppofed L- 20, 
its value in a finglc payment i* 20 multiplied hy 3*797* that 
ii, L. 7 <* 94 - And this lift value divided hy 14.4^5 (that 
ia, by the value of the joint lives incrcafvd by unity), give* 
5.2c, the value in annual payments beginning immediately, 
tnd to be continued during the joint hut of an annuity of 
L. to a wife aged 24 for her life, after her hufband 
Bgrd 3:. 

SURYA. the orb of the fun perfomfied and ado*rd by a 
feid ot Hindoos as a god. He feemsto be the fame divinity 
with the Piiabus o* Greece and Rome ; and the feet who 
pay him particula- adoration ate called Snuraj. Their 
po’rts and painters deferibe his car a« drawn by fc\en green 
buries, preceded by Arun, or the D j ivt, who af\i as hit 
charioteer, and followed by thoufanda of genii worthipping 
him and modulating his praites. He hat a multitude of 
nime«, and among them twelve epithets or titles, which dc« 
Bote his diltinft power* in each of the twelve months ; and 
he is believed to have defernded frequently from his car 
in a human Ihape, and to have left a race on earth, who arc 
equally renowned in the Indian dories with the Hchadai of 
Greece : it it very lingular, that hi* two fans called A/tuinau 
or A/tvinieirmarm , in the dual, fhonld be confidered as twin- 
brothers, and painted like Cillor and Pollux; but they have 
each the chara&er of JEfeulaphtS amonj the gods, and are 
believed to have been bo^n of a nymph, who, in the form 
of a mare, was impregnated with fun beams. 

SUS, the Hoc, th zoology, a genua of quadrupeds be- 
longing to the clafs of mammalia and order of hetlu.*. There 
ate four cutting teeth in the upper jaw, whole points converge; 
and, for the moll part, fix in the lower jaw, which Hand tor- 
wards : There arc two tulles in each jaw, thofe in the up- 
per jaw being Ihort, while thofe of the under jaw aie long, 
and extend out of the mouth. The fnout is prominent, 
moveable, and has the pppcarance of having been cut off* 
or truncated. The feet are armed with divided or cloven 
hoofs. There arc fix fpeeics; the ferofa, xthiopicut, tajaflii, 
babyruiTa, poreni, ami alricaniM. The moll remarkable are, 

1. The firvfa^ or common hog, having the body covered 
with bridles; two lar^e teeth above 2nd below. In a wild 
Rate, ol a dark brinded colour, and beneath the briftlcs is a 
foft Ihort hair ; the care Ihort, and a little rounded. T AMr : 
the cars long, (harp pointed, and douching ; the colour ge- 
nerally white, fometimex mixed wiih other colour*. In a 
tame Rate it is univirfal ; except in the frigid zones, and in 
Kamtfchatka, where the cold is very fcvcrc. Since its in- 
troduction into America by the Europeans, it abounds to 
exceft in the hot and temperate pails. It is found wild in 
molt pan# of Europe. In the foreftt of South America 
there arc vaft dioves, which derive their origin from the 
European kind relapfcd into a Rate of nature ; and are 
what Mr Bancroft, in his HiRory of Guiana, defetibes as a 
particular fpcciex by the name of f/jrree. They cannot 
bear exceflive cold ; inhabit winded countries ; and arc very 
fwi:t. In America they arc ufcful by clearing the country 
of rattlc-fnakct, which they devour without danger. 

Of all quadrupeds, the hog is the moR rude and brutal. 
The imperfections of his form teem to have an influence on 
his nature and difpofitions. All his habits arc grofs ; all 
bis appetites are impure; all his fenfaiions are confined to 
« furious lull, and a brutal gluttony. He devours indiferi- 
nunately every thing that conies in his way, even his own 
progeny the moment after their birth. This voracionlncfs 
Ceems to proceed from the perpetual cravings of his Homach, 
which is of an immoderate Itze ; and the groffnefs of his 
Vou XVI II. Part I. 
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appetitics, it is probable, nrifes from the biunCntfs of lift 

feufcsoftaRe and of fueling. The rudenrfs of the hair, 1 " Y** 
the hardnefs of tlic fkin, and the thicknefs of the fat, render 
thefe animals left lcnlible to blows. Mice h^vr bteu known Hipny, 
to lod^e upon a hog's back, and to eat his fliin and fat, *oi. '“• 
without hi* fliowing any narks of fcnfibihty. The ether 
fenfes of the hi*g are very good. It is well known to the 
hunters that the wild lnw hears j*rd fmclls at a greet di- 
ftance ; J or, in orJer toYurprilc him, they are obliged to 
watch him in filoncc during the night* and to plsce them- 
fclves opposite to the wind, that he may not perceive the 
fmcll, which never fail* to make him turn back. 

But the hog, thousjh the moll impure and filthy of zW 
quadrupeds, is yet ufcful by the very fordid nef» of its man- 
ners ; tliii* alone devouring what is the refufc of all others, 
anil contributing not o r !r to remove what would be a nut- k 
fa lice to the human race, but alfo converting the moll naufe- 
ous offals into the richeR nutriment ; for this rcafon it* 

Romach is capacious, and its gluttony exceflive ; not that 
its palate Is tnfenfibie to the difference of eatables ; for where 
it finds variety, it will rrje£l the woril with as difimguifh- 
ing a tallc as other quadrupeds. 

^ The parts of this ani nal arc finely adapted to its way of 
life. A* ns method of feeding is by turning op the earth 
with its nofc for roots of different kinds, fo nature has given 
it a more prone form than other ar.imaU ; a llrong brawny 
neck; eyes fundi, and placed high in th*. head ; a long 
fnout, nofc callous nnd tough, and a quick fenfe of fmelling 
to trace out its food. Its intefiines have a Rrong refem- 
blancc to thofe of the human fpecies. The external form 
of its body is very un wieldly ; yet, by the Rrengih of its 
tendons, the wild boar (which is only a variety of the com- 
mon kind) is enabled to fly from the hunters with amazing 
ability : the back- toe on the teet of this animal prevents it» 
flipping while it defeenda declivities, anti muR be of lingular 
ufe when purfued. Yet, nntwithflanding its powers of mo- 
tion, it is by nature Riipid, ina&ivr, and drowfy ; much in- 
clined to inert ife in lat, which i? difpofed in a different 
manner from that of other animals, and forms a regular coat 
over the whole body. It is rcfllrf* at a change of weather, 
and in certain high wind* is fo a : stated u to run violently* 
fcrrxming horribly at the fame time : it is fond of wallow- 
ing in the dirt, cither to cool its forfeited body, or to de- 
flroy the lice, ticks, and other infe&a with which it is in- 
fefted. Its difeafes generally arife from fcnl feeding and 
intemperance ; meafles, impofthnmes, and fcrophulous com- 
plaints, are reckoned among them. Thefe are bed prevent- 
ed by keeping the animals, as the ancient* Rrongly recom- 
mended. very clean iri their Ries ; allowing them air, exer- 
ciie, and a fnfficiency of water. Unnxus obferves, that 
its flefh is wholdbmr food for athletic confiitution.% or thofe 
that ufc much excrcifc ; but bad for futh as lead a frdentary 
life; it is, however, of moR twivcrfil uft ; and furnifhet 
numberlcfa materials for cpicurifm. 

The boar, or male of th»fe creatures, is chofen with great 
enre, when intended for the propagation of his fpccici ; and 
is thus employed fiom the age ol two to five years, and 
then either fold or fatted. The males not allotted to thb 
ule are call rated, (ometimes at the age of fix weeks, and 
fomeumes when they arc fix months old ; and then fed to a 
great fize either for falc or for the ufe of the family. Sow* 
ore kept lor breed geneully from one year old to (even, and 
bit then fpayed and fatted. They have commonly more 
greafe on their intefiines than hogs, thefe being futtefi on 
thtir backs. 

As to the age of thefe animals, it is faid that the life pf 
the wild boar may be extended to twenty-live or thirty years. 
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So*. Ariftotte fxyt, that hogs in general live twenty year* ; and 

add«, that both males ami females are fertile till they arrive 

at the a ’e of fifteen. They can engender at the ape of 
nine or twelve months ; but it is better to reflrain them till 
they be eighteen months or two years. The firff litter ot 
the fow is not numerous ; and. when only one year old, her 
pigs are weak, and even imperfidl. ^hc may be fa id to he 
in fcafon at all times. Though full, fhe folicits the ap- 
proach ot the male. This may be regarded as an cxccfs 
among animals ; for almoll every other fpecics re r ufc the 
male after conception. The ardour of the fow, though 
sdmoft perpetual, is however marked by paroxyfuts and im- 
moderate movements, which always tciminate by her wal- 
lowing in the mire. She-, at the fame time, emits a thick 
whitifh fluid. She goes four months with young ; brings 
forth in the beginnin of the fifth j and fi>on a'tcrwards fo- 
licits the male, is impregnated a fccsiud time, and of courfe 
brings forth twice a-year. The wild fow, which every way 
refcrr.blcs the dor.eftic kind, produces only once a-ycar. 
This difference in fertility is probably owing To want of 
nourifhrr.cnt, and the neceflity of fuckling her pigs much 
longer than the domeflic fow, which is never allowed to 
uiirte her young above fifteen days or three weeks. Only 
eight or nine of the litter are kept longer; the reft are fold. 
In fifteen day*, pigs arc excellent food. 

As thefe creatures, though exceedingly voracious, will 
feed almoff on any thing, they arc bad and kept everywhere, 
and are quickly and cheaply fatted. In miry and ui marlhy 
grounds (from which they ?rc not avtrfc) they devour 
worms, fro,:$, fern, tolh, and ledge roots. In dricT and in 
woody countries, they feed on hip*, haws, floes, crabs, mart, 
chefnuts, acovns, &c. and on this lord they will grow flcfhy 
and fat. They tie a kind of natural fcavenger*. will thrive 
on the traih oi an orchailt, the onlcaAs of the kitchen, the 
fwerpin^a oi barns and granaries, the offals of a market, and 
moff richly on the nfufe of a dairy. II near the fra, they 
will fcarch the fhorcs for ihtli fifli ; in the fields, they cat 
grab ; and in cities and !.ir*c towns they are kept in £teat 
numbers, and fupporttd chiefly by grains. It is evident 
that the facility of feedin f than everywhere at a iinall ex- 
pence, is a national benefit , rr.oic especially in a country 
where the people are acevftorned to eat flefli drily, anil 
could not pci haps perform their daily labour if they did not. 
It is no let* oblervablc, that notwithilnnding this facility of 
feeding, and the multitudes ot (wine maintained, they fcldom 
fail of coming to a good market. In no part of Europe is 
the management of thefe creatures better underfloo-J than 
in Britain. The time of farrowing is adjullcd to the nr.turc 
of the farm, the food it can I'upply ; and the number of 
pigs told and kept are in like manner adjuited. New kinds 
or food, more whole l umc an t nutritive tlian what were ufed 
formerly, have been introduced, fuch as turnips, carrots, 
clover, &c. They arc in mod places regularly managed 
aniclofely attended. Tuffer, many years fince, affirmed 
from his own experience, that a fow might bring as much 
profit as a cow. In fume counties, it is faid, a fow de- 
pendent on a dairy hath produced, all expenccs deduced, 
about 10I. in the fpace of a year. It may be fume fatis- 
faftion to the reader to know, (hat, on a nice calculation, 
the annual profits of a fow in France arc found to be be- 
tweeu yo and Co ltvrcs. — In Britain, thefe animals in differ- 
ent counties arc of very different lizes- In Deice ftcr (hire, 
Ncrthunptonfhirc, and Pembrokdhire, they arc very large. 
In Hampfhirr, Wiltshire, and wherever they can run in the 
woods, and feed on mad and acorns, their flefh is firmer and 
better. The Chinefe fwine are common with us: they arc 
(mailer, blacker, and their le^s IhorteT than our* : fo that, 


when fat, their bellies literally touch the ground. They f B«. 
thrive exceedingly well with us, are very prolific, and their 
flefh very fine and well tailed. 

In confidcring the advantages derived *rom thefe crci- 
tures, it is to be observed, that the flefh of all their different 
kinds, and at all ages, is looked upon as a very fubfUntial 
and agreeable aliment ; and of courfe, in their proper feafonj, 
the different forts of provifions thus fupplied arc all of them 
very fidcabie. The wild boar was effeciped a prime delicacy 
among ft the Romans, and the flefh of the tame was much 
more in favour with our anceflors than with us ; though 
mil's ha* flill many admirers, is made in the greatell per- 
fection, and confidercd ns a rarity peculiar to this country. 

Pork, thou di it mi »ht be wifely prohibited in fome warm 
countries, i* found by experience equally nutritive and fa* 
lutaty here. As fuch it fmnifhcs a very large proportion 
of that food which i 9 vended in our markets. It takes fall 
better, and keeps lunger, than the flefh of any other animal; 
and the confumptioti of it is prodigious when pickled or 
f.-.lted, more cfpecially in our foreign garriions and in the 
fea-ferviee. Our baron is differently cured, fo as to render 
it acceptable to all palates ; and our haem are not at all in- 
ferior to thole of other countries. Freih pork fells nearly 
as dear as beef; the lard briu »s double or triple the price ; 
the blood, the intcflinc*, the feet, ami the tongue, arc alt 
prepared as food. The fat o! the inteffincs and web, which 
differs from common lard, is employed for "raffing axles 
of wheels, and *or many other purpofc*. Sieves are made 
of the ikin ; and brufbts, pencils, & c. o! the bridles. The 
dung is reputed next in value to that of iheep. Mr Wor- 
lidgr * propofts that fwine fhould be turned into a dole well-* s*r*n *f 
paled, and planted w ith greens, pulfe, aud mots, on which 
they may feed, and by their trampling and their dung rail'c 1 ’ 1 "** 
a great quantity of excellent foil. Mr Mortimer f allures usf Aft*/ 
that fome, on jioor li.jht (hallow land in Suffordfhirc, r - T 

a fmall white pea, which they never reap, hut turn in foJ'jjl 
many hogs to cat them as they think they will fat ; and* 
there thty Ik day a* id ni.dit, and their dung will fo enrich 
the laud, that it will bring a good (ward upon it, and will 
graze many years afterward:** Our old hulbandmrn had an 
ill opinion o' this dung, as fuppoling it bred weeds, but it 
will probably not obtain much ere 'it at prelent. In fome 
places they nidi with ho;a dung for want of loap ; which 
anfwcrs tolerably well, it the linen lungs long enough in the 
air to become thorough!) fwctl. 

'Hie wild hoar was formerly a native of our country, ns 
appears from the laws of ilocl dda, who permitted hi* -.fraud 
htmtfman to chace that animal from the middle of Novem- 
ber to the beginning of December. William the Conouc- 
ror punilhed with the lofs of their eyes any that were con- 
tiffed of killing the wild boar, the flag, or the roebuck ; 
and Fit/. -Stephen tell* us, that the vail fordl that in his 
time grew on the north fide of LonJon, was the retreat of 
flags, fallow-deer, wild boars and bulb Charles I. turned 
out wild boars in the New Foreft, Hampfhire ; but they 
were dtftroycd in the civil wars. 

On the continent the wild boar is hunted with dogs, or 
killed by furprife • during the night, when the moon fhiues. 

As he runs (lowly, leaves a llrong odour behind him, aud 
defends himfelf agair.it the do»s, and often wounds them 
dangeroufly, fine hunting dogs are unncccffary, aud would 
have their nofe (ported, and acquire* a habit of moving flow* 
ly by hunting him. Maffiffs, with very little training, are 
fufficieut. The oldcff, which arc known by the tradl of their 
Ret, fhould only be attacked ; A young boar of three yearn 
old is difficult to hunt down ; bccaufe he run, very far with- 
out flopping. But the older boars do not tun far, allow 

the 


Digitized by Google 


S U S [ *03 1 S V S 


the dogs to run near, aid often flop to repel them. Du- 
ring the day, he commonly remain* in his foil, which it in 
the rooft leqneftrattd part of the wood*. He comes out 
in tfig ris -ht in quell ot lood. in fumincr, when the trrain 
n ripe, it is cafy to furprife him atpong the cultivated tick!--, 
which he frequents every night As foon a» he is (lain, 
the hunters cut off his ttilielen, the odour of which is fo 
flrong, that in a cw hours it would fitted the whole flclh. 
'i'he lnout ol an old boar is the only part that is cllcemcd ; 
hut every part o: the caiiratcd and yumig boar, not exceed- 
ing one \ ear fed, makes delicate eating. The poi k of the 
domdlic boar is ftill worfe than that of the wild boar ; and 
it can only be rendered fit for eating by ca (l ration and fat- 
tening. 1 he ancients call rated the young boars which 
they could carry off from their mothers, am! returned them 
to the woods, where they grew fat, and their pork was 
much hitter than that of dome flic hogs. There arc ievcral 
varieties of the common hog. 

2- i he xt/jiopichf, or Kthiopian hog, with fmatl tuiks in 
the lower jaw, very large ones in the upper, in old boars 
bending towards the forehead in form of a ftmicitdc : no 
fore teeth : nofc broad, deprefled, and almoll of a horny 
hardnefs : head veiy large and broad : beneath each eye a 
hollow, formed of loofc (kin, very foft and w rinkled ; under 
thefc a gieat lobe or wattle, lying almoll horizontal, broad, 
flat, and rounded at the end, placed fo as to intercept the 
view- of any thing below from the animal. Between tbefe 
and the mouth on each fide, there is a hard callous protu- 
berance. I he mouth ij fmall : fkin dufky : biiilles difpo- 
fed iti fafeicuh, of about five each j longcft between the cars 
and on the beginning of the hack, thinly diipcrfed on the 
rtll of the back. Ears large and fharp pointed, infide lined 
w ith long whitilh hairs : tail Header and fiat, npt reaching 
lower than the thi dis, and is covered with hairs difpofed m 
fafciculi. Body longer, and legs Ihorter, than in the com- 
mon fw'ine : its whole length 4 feet 9 inches; height be- 
fore. 2 feet 1 inches: but in a wild Hate, it grows to an 
enormous fi/e. — Thefc aoin els inhabit the huttcfl parts of 
Africa, from Senegal to Congo, alfo the ifland of Madagaf- 
car. We know little of their nature ; but they are re- 
presented as very fierce and fwift, and that they will not 
bleed with the domed ic four. 

3. J lie t'j-JJuy ptcary, or Mexican hog, with four cut- 
ting teeth above, and fix below : two tulles in each jaw * 
thole in the upper jaw pointing down, and little apparent 
when the n outn is (hut ; the others hid : length from rude 
to the- end of the rump about I luce feet : head not to taper 
as in common twine : ears fhort and end : body covered 
with brillles, tlrongcr th:*n ibofe of the European kind, and 
more likethofe o! a hedge- hot; ; they are dufky, furronnded 
with rings of white ; tliofe on the top o r the neck and back 
arc near five inches long, grow (hotter on the fidcs; the 
belly alnull naked ; from the fhoulders to the breaft is a 
band of white : no tail : on the lower part of the back is a 
gland, open at the tup, difehargiug a fetid ichorous liquor; 
ths» has been by miilakc called a na teA— Inhabits tlie hotted 
parts of South America, and fame of the Au tides : lives id 
the lorefis on the mountains: not f ind of mire or rtiailhy 
places : lefs lat than the common hog. Thefc animals go in 
great drove*. They *are very fierce, and will fight ftoutly 
w ith the brails of prey : the jaguar, or American leopard, is 
their mortal enemy ; often the body of tliat animal is found 
with fcvcral of thefe hogs flain in combat. Dogs will fcarcc 
attack this animal : if wounded, it will turn on the hunters. 
They feed on butts and root* ; alfo on toads and all man- 
ntr of fcipcnts, which they hold with their fore-'cct, and 
(kin with great dexterity. The fit fit is reckoned very good 


food ; but all writm agree that the dorfal gland muff be 
cut out as foon.au the animal is killed, or the fiefh will be- II 
come fo infrded as not to be eatable. The Indian name of r '_ 
this fpccics is Ntquuaty from whenct feems to Ik* derived that 
of fxtary. There arc more varieties of this fpecics, the 
tajajfu minor and the patera. 

4 - The batyrujfa, or Indian hog, with four cutting teeth 
in the upper, fix in the lower jaw ; ten grinders to each 
jaw ; in the lower jaw two tufits pointing towards the 
eyes, and Handing near eight inchc* out of their Tuckets; 
from two (ocketson the outlide of the upper jaw two other 
teeth, twelve inches long, bending like hot ns, their ends 
almoft touching the forehead: ears fmall, ertft, (harp-point- 
cd : along the back are fume weak bridle* ; on the. reft of 
the body only a fort o‘ wool, fuch a* is on the lambs : the 
tail long, ends in a tuft, and is often twilled: the body 
plump and fqttarc. Inhabits Burro, a fmdl ifle near Ain- 
boina : it is al(b found in Celebes, but neither on the con- 
tinent of Af:a or Africa; what M. de l uffon takes for it 
is the Ethiopian boar. They are fometin.es ktpt tame in 
the Indian idea: live in herds: have a very quick feent ; 
feed on herbs and leaven of trees ; never ravage gardens like 
other fw'ine : their ficfii well tailed. When pnrfued and 
driven to extremities, the)' rfflh into thefea, fwitn veiy well, 
and even dive, and p its thus from ifle to ifle. In the foreils 
they often rell their heads, by hookintr their upper tuiks 
on fome bough. The tufks, Jiorn their form, arc uklds in 

SUSA, the ancient royal rcfidence of the kings of Per- 
lia, built by Daritu Hyttafpis, according to Pliny ; though 
he probably only rclloml it, Inin,* a very ancient city, 
founded by Tithonus father ol Mormon. It was in cum- 
pals 1 2 ~ (India, of an oblong quadrangular form, with a ci- 
tadel called Memnontvtn. In feripture it is call.d >n 9 
the royal citadel, from the great number of lilhe growing 
in that dithiet (dthcnxtu) ; fituate on the river tJhlai, or 
Eukeu* ( Daniel ) : and the Spaniards ca’l at this day a lily 
a/u/ena (Pinciio). Sufa was the wini-.-r as Etbntana wm» 
the fummer, residence of the kings 0/ Pcrfij, (Xenophon, 

Strabo, Plutarch). Here the kin»s ktpt ihtir treafure, 

(H. rodotus.) Now called Tu/Ur. 

SUSPENSION, in Scots law. Sec Law, n' clxxxv. 5, 

6, and 7. 

SUSSEX, a county of England, deriving its name from 
its fitujtioii in reljK’tt ol the other Saxons, and called Suj/ex, 
i. e. the country o* the South Saxons, has Hampfiiirc on 
the well, the Britifh channel on the fouth, Suiry on the 
north, and Kent on the call. Its length is 65 miles, its 
breadth 30, and its circumference 70. It is divided into 
6 rapes, and thete into 6 , hundreds, in which arc 342 
pariJnct, of which I 23 are vicararcs, one city, i* market- 
towns, 1,140,000 acres, and about i/c,*oo fouls. It GWfl'« 
has few good ports, though it lies along the channel for 
65 miles, which is its greatclt length, the coaft bring cn* 
cumbered in many places with rock* ; and where it is more*.,;. i. 
open, fuch quantities of fai:d aie thrown upon it by thep. iy** 
Couth-well winds, a-d the harbours lo chunked up, that 
they will not admit vcficls of any great draught or borden. 

The county is well watered by the rivers Ann, Adar, 

Ofife, Rot her, I.avaut, Cuckmcer, Afllbum, and Aitrn, 
by which it is well lupplied with lifii, as well as from the 
fra. Hence dUfercut places of tlic county are famed for 
different tort* of nfh, as the Arun for mullets, which enter 
it from the fea in fummer in Ihoals, and by feeding upon a 
particular kind of herb become extremely delicious : Chi- 
chcdcr for lob Iters, Sdfey for cockles, Amhcriey for trout, 
Pulborough for eels, Rvc lor herring*, aud the county in 
C c a • gc- 
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Sulftf, penfra! for carp. It is remarkable, that all the rivers 
Su h»rU:il above-mentioned rife and hill irlto the fca within the county. 

T The air* as well as the foil, i* various in (fifferent purls of 

the county* Upon tht coaft the air is aguifli, upon the 
hills and downs plcalant and wbokfumc ; but lotnewhal 
snoift and foggy in the valleys, the foil being deep and rich, 
and the vegetation in funimer very vigorous. The downs 
in (bme plat es arc very fertile in corn and graft ; in other* 
they ked great flocks of ihcep, wlmfe fldh and wool are 
very fine ; but of the latter no incmdiderable quantity is 
clan, ’.til indy exported to France. In the Weald and the 
valleys the road* ate very d«rp* efpecially in winter. In 
the north quarter are m?.ny wrmd*, and fume fordU in other 
place* : whence the king’s yard* ate fupplied with the Lrgcft 
and hell timber in England, befnle what is made into char* 
coal and confumtd ip the iron-works ; forton the oil fide is 
plenty of iron ore. with furnaces, forges, and mills for ma- 
imfolturirig it. The gunpowder of this county is laid to 
excel that of any other. Thofe delicious bird* called et but:- 
tort are hred in this fhire ; they are no bigger than a lark, 
but almbfl an entire lump of fat. That part now called the 
Wild or H'tMd of Suflcx, was anciently a mere defert for 
hogs and deer, of great extent, taking in a part of Kent 
and burry ; and was called -,*/& lerida Siiva y Coid /indml, 
and /tndmdf<tvn!d y from Anderida an adjoining city. This 
county i* in the home circuit and diocvfc of ChichdlCr, 
pivitU title of carl to the family of Velvrrton, and fends a# 
member* to pnrliiroent, viz, two for the county, two lor 
the city of Chichi Her, and two for each of the following 
towns, Hoxfham, I.ewes, Brainber, Eaft Giinftrad, Mid- 
hurft, Shoreham, Staining, Arundel, Hallirtgs, Rye, Win- 
chclfea, and Scaford ; of which the four laft ure cinque* 
ports. 

b'UTHF.RL \ND, one of the mol northerly counties of 
Scotland. Including Strathnavern, it borders on Cs'thnef* 
to the north and north call, is bounded by the ocean on the 
north, the country of Affynt on the well, Rofs on the 
fouth, and by the Gc r man fca on the call and foulheaft. It 
flretchcs about 70 miles in length, and 40 in breadth ; is 
generally hilly, tho* in many parts arable ; well watered With 
imall rivers and dreams replete with ftfh, and exhibiting r.bout 
6t> lakes, the habitation of vat ions Hfh, Twans, ducks, peefe, 
&c. One ofthclarndl of thc(e is Lochfhin, extending 1 Smile* 
in length. Some of them are interfperfed with finall verdant 
ill a mis, which in fumour yield a very agrcca’ lc pmfpc&. 
On the coaft are many commodious harbours, and all the 
bays fwarm with filh ; nay, the fca in this place produces 
fnmc valuable pearls. Sutherland affords iron-ftonr, tree* 
ftone, lime*ilone, and date, in abundance. Here are alfo 
quarries of maihle, and mines of coal, though the people 
ule turf and peat for fuel. Lead ore, impregnated with fit* 
ver, and even lome gokl, hath been found in this province, 
together with cryll&la and pebbles. 

The air k fo temperate, and the foil fo rood, that faffron 
has here been brought to perfediou. Many part* of the 
country arc remarkably fruitful in corn, and the paflurage* 
ii excellent everywhere. Bclides three great forrfts, there 
are many fmallcr woods in Sutherland, abounding with deer 
and other game. On the hills are fed numerous flocks of 
ibeep and black cattle ; fmall, yet fweet and juicy. There 
is one bird peculiar to this (hire, called lnag y which reicm* 
btes a parror, and dig* its nett with its beak in the trunks 
of oaks. The northern part, called Strathnavtnt y and iepa- 
rated from the reft by a ridge of mountains, is bounded on 
the north by the Deucaledonian fca, on the weit by thecbanuel 
called the M‘tnch y on the call by Caithness, and on the fouth by 
Aflynt. The length of it, from eaft to well, amounts to 34 
• 7 
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miles; but the breadth from north to fouth doe; not exceed SrW 
1 2 in fome places. It is very hilly ; and the mountains arc \ 
fo high, that the fnnsr remain* on the tops of them till mid. 
fummer. It i* watered by N»vern, from whence it derivt* 
its name : as this diftrict give* a title to the cldrft fon of 
f.ie tarl of Sutherland. Here are feveral woods, frequented 
by deer and other game, which the people take great de* 
liitht in hunting. Iron-mines liavc been worked in lome 
place*, but to no great advantage. Strathnavcrn has many 
frclh water lake* or lochs ; the chief of which arc Loch Na- 
vern and Loch Lycl : there arc feveral i/lands on the north- 
ern coaft ; ?.nd in various part* of the country we ice menu* 
ments of vi&orics obtained over the Danes or other foreign 
invaders. Sutherland boailsof fomc towns, and a great ma- 
ny villages. The people are numerous, hardy, bold, and 
enterpriling ; courteous to ftrangers ; cheerful, open, frugal, 
and iudnftrious. They, as well as their neighbour* of 
Caithnefs, fpcak the language, and wear the parb, tiled in 
the Lowlands of Scotland. They carry on a considerable 
falmon-filhery. They diivc a traffic with their bl.ick cattle, 

Ihcep, and horfes, at the neighbouring fairs ; but export 
their corn, barley, fait, coal, lalmon, laltcd beef, tutter, 
chccfc, wool-flcin*, hides, and tallow. Here are provifiona 
r*t all fotts in plenty ; and fo cheap through allthu country, 
that a gentleman may keep houfe and live much more fiimp- 
tuoufly for 200 1. a year than be can live for three times the 
money in the fouth of England. 

SUTLER, in war, one who follows the army, and r ur» 
nifties the troops with provilion. Sutlers pitch their ten^, 
or build their huts, in the rear of each regiment, and about 
head-quarter*. 

SUTKIUM (anc. gcog. ), a famous city, and an ancient 
colony of the Romans, the key of Etruiia ; founded about 
ftven years after the taking of Rome by the Gauls (Vel- 
leius). Now Sutri in St Peter’s patrimony, on the river Pur- 
s’ olo ; furrounded on every Tide with rocks, 24 milts to the 
north weft of Rome. 

SUTTON (Samuel), was born at Alfretton in Derby* 

(hire, and goin^ into the army ferved under the duke of 
Marlborough in Queen Anne’s wars with great credit. He 
afterwards came to London, commenced brewer, and kept 
a coffec-houfe in Aldcrfgate-ftrcet, which was well frequent- 
ed by the learned men of that time, by whom Mr Sutton 
was much refpe^ted, a* a man o» ft rum* natural parts and 
uncultivated genius. About the year 174c he ichcmcd a 
very fimple and natural method for extradin * the foul air 
from the wells of fl ips, by pipes communicating with the 
fire-places of the coppers ; which operated as Iona a* any fire 
was kept burning for the ftiip’a ule. He took out a patent 
in 1744, to ftcure the profits of his invention; and died 
about the year 1 75 2. 

Sutton’s A. r-fnf>ts. Sec At**Pipa. 

SUTURE, in anatomy, a kind of articulation peculiar 
to the cranium or Ikull. See Anatomy, Part I. Se&. ii. 
pajjim. 

Suture, in furgrry, a method of uniting the lips of 
k-ounds together. See Surgerv. 

SWABBER, an inferior officer on board (hip* of war a 
whole employment it is to fee that the decks are kept clean 
and neat. * ’ t % 

SWABIA. See SvaatA. 

SWALLOW, in natural hiflory, is claflcd under the 
genua of HirukDO, under which article the different fpccics , 
have been already deferibrd. Concerning this bird, one cu- Qocfticii, 
rious quell ion, however, fliU remains t > be difeufled. What what b<- 
becomcs of it in the winter ? Upon this fubjedt there * rc< f 7 ^j 
tbxcc opinions. Some fay that it migrate* to a warmer cli ^ 

mate ; winter i 
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where »t lie* in n torpid Rate ; and other* have affirmed, that 
it lit! in the fane ftate in the bottom of take*, and under the 
ice. The tuft opinion is fupported by Marfigli, Kay, Wil- 
loughby, Catelhv, Reaumur, Ad an (on, Buffon, See. The 
firit and fecond opinion are both adopted by Pennant and 
White. I he third is functioned by Schaffer, Hevtlius. 
Dei ham, Klein, Kllis, Linnaeus, Kalm : and the fecond and 
third have been ftrongly defended by the honourable Dailies 
Barrington. 

Mhou-ih we cannot help giving a preference to that opi- 
nion which appear* the incll probable, yet we do not think 
that any one of them is ttlabldhad upon filch evidence as fo 
cuirous a fubjrft requires, and as the advanced date of na- 
tuial hiilory would lead us to expert. We flrall thercrorc 
(late the arguments upon which each opinion is founded as 
(airly and dtllinttlyiu we can, and as often as poflibta in the 
eery word# of their rcfpcltive adv*»cates. By doing fo, we 
(hall place the whole fubjeft before the eye# of our readers, 
who will thus h.'ivc an opportunity of examining it atten- 
tively, and or making fuch oblci ration# aod experiments ax 
* may lead to the truth. 

Firft opi- Thefe who afTert that the fw allow migrate# to a warmer 
th' f ibe ^' couutr y in winter, argue in this manner : That many birds 
migrate % migrate, is a fadt fully proved by the obfervations ot natu- 
«artr eh- ral hifloriana (fee Migration). Is it not more probable, 
maict. therefore, that f wallows, which difappear regularly every 
ha fou, retire to fome other country, than that they lie in a 
Hate of torpor in caverns or lakes ? But tlii# opinion dw% 
not veil on probability, it is founded on fafts. 

We often fee them collected in treat flecks on cburchci, 
rocks, and tree#, about the time when they annually di:.tp- 
pcar. The direction of iht'r flight has been obfeived to be 
Iff- fouth ward. Mr White, the ingenues hiftorian of >cl- 

f*ry */ iei- borne, travelling near the coaft of thc'Britilh Channel one 
*' rmr » morning early, law a flock of (wallows take their departure. 
** 6 "*’ At the be inning of hi# journey he was environed with a 
thick fog f hut on a large wild heath the mill began to 
break, and difeovered to him numberlefs (wallows, cluttered 
on the (landing bullies, as if they had moiled there : as fuon 
as the fun bin 11 out, tlicy were in ft am ly on wing, and with 
an cafy and placid flight proceeded towards the fea. Af- 
ter tins he law no more flocks, only now and then a ftiag- 

gfc r - 

Mr I.aflccy of Exeter ob (erred attentively the direction 
which a flock of (wallows took in the autumn of 1793. On 
the 2 2d of Scpt.ahout (even o'clock in the morning, the wind 
1 eing caflerly, accompanied with a cold drizzling rain, Mr 
Laikey’g houfe was entirely covered with houfc-fwaUows. 
At intervals large flocks arrived and joined the main body, 
and at their arrival an unufual chirping commenced. The 
appearance of the whole company was fo lethargic, that he 
r 7 >«#- Mai- found it all cafy matter to catch a confiderablc number of 
r%r # 7 > 6 * them, which he kept in a room all that day. By heating 
the room they all revived : he opened four of them, and 
found their llomachs quite full, 'ihc main body occupied 
the houfe top all day, except for two hours. About half 
an hour after nine on the morning o* the 23d, time was a 
great commotion, with very loud chirping, and within a few 
minutes after, the whole multitude took their flight, in a di- 
rect futith call direction, having a (eroded to a great height 
in the atmofphcrc. He let go the birds which he had 
caught, at certain intervals till tour o’clock, ar.d they all 
flew toward the fame quarter. 

Not only has the diieflion of their flight been obfeived, 
but they have alfo been found on their paflage at a 
great diitancc from land. Mr Adanfon informs us, that 
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leagues fro^ Utf WitH of Senegal four fwal- SwxlloW. 
low* fettled upon the (hip on the 6th of Oclobcr ; that ‘ ---4— 1 ■* 
thefe birds were taken ; and that he knew them to Ik 
Euiopean (wallows, which, he conje&urcs, were return- 
ing to the eoall of Africa. Sir Guitries Wafer’s autho- 
rity may alfo be appealed to: 44 Returning home (fay iPUbfiptift 
he) in the (prim* of the year, ns I came into foundings in Tr**fmt- 
our channel, a great flock of (wallows came and fettled otiJJJJ* Tl> # 
all it y rigging ; every rope was covered, they hung on 
chic another like a (warm of bees; the decks and carving 
were tilled with them. They feemed almolt famiflied and 
(pent, and were only feathers and bone-, j but, being recruit - 
td with a flight’s reft, took their flight in the morciug." 

This vail fatigue piovcs th3t their jourftey mull hive bred 
my great, confldering the nrbazing fwiftnefs of thefe bird' : 
ir. all probability they had crufiid the Atlantic ocean, and 
were returning from the (horrs of Sene.;a! r or other pans 
of A'rica j fo that this account from that moll able and 
honell iceman, conGr~s the later information or Mr Adau- 
fon. 

Mr KaJm, who is an advocate for the opinion that (wal- 
low# lie iimn cried in takes during the winter, acknowledges, 
that in cnt.Tuv; the Atlantic from Earope a (wallow light- 
ed on the lliip on the id September, when it had palled on- 
ly two thirds ol the ocean. Since, therefore, (wallows have 
been (ten eKimblcd in r.rcat flocks in autumn fljing off in 
company towards fouthem climes, A nee they have been *°h<* p. 
found both in their paflage from Europe and reluming 
tgai”, enn there be any doubt of their annual migration ? 

•—For Mr Harrington’s objiftion* to this opinion, lee Mi- 
gration, p. 5. * 3 

The fecund notion (fays Mr Pennant) has great antique Seewd o- 
ty on its lide. Ariftotle and Pliny give it as their belief, 
that (wallows do not remove very far Iroin their fummer ha- , ' caV cfr» 
bitation, but wintci in the hollow's of locks, ami durin * that in .a lurpid 
time lofe their feathers. The former pait of their opinion uate. 
has been adopted by lcvcral ingenious nun ; and of tale fc- 
vcral proofs have Iwen brou ht o' fome fpccies, at lcail, ha- 
ving bee u diicoveted in a torpid Hate. Mr CoUtnfoi) fa * Pgnmimfr 
voured us with the evidence of three gentlemen, eye-witnefles BrinjS 
to numbers of land martin# being drawn out of a cliff on the^ 

Rhine, in the month of March 1 761. And the honourable ^ 

Dailies Barrington communicated to us the ‘ollowing faft, 

011 the authority of the late Lord lkihaven, That numbers 
of (wallows have hern Jbund in old dry walls and in land- 
hills near his Lordlhip’s feat in Bail Lothian ; not once on- 
ly, but from year to year ; and that when they were expo- 
led to the warmth of a fire, they revived. We have alfo heard 
ot the fame annual difeovencs near Morpeth in Northumber- 
land, but canyot (peak of them with the fame aflunnee as 
the two former : neither in (he two tall inftancc, ar. we cer- 
tain of the particular fpccies. 

44 Other witnr.fles crowd on us to prove the refidcncc of 
thofe birds in a torpid tlate during the Icvcrc fcafon. Firft r 
In the chalky cliffs ot Suffex ; as was fecn on the fall of a 
great fragment lame years ajo. Secondly, In a decayed 
hollow tree that was cut down, near Dol •clli, in Mcrio- 
ntthlbire. Thirdly, In a cliff near Whitby, Yorklhire ; 
where, on digging out a fox, whole bufhels of (wallows were 
found in a torpid condition. And, lalUy, The reverend 
Mr Conway of Sycliton, blintfliire, was (o obliging as to 
communicate the following fail : A few years ago, on look- 
ini' down au old lead mine in that county, he oblerved num- 
bers of 1 wallows clinging to the timbers of the fhaft, feem- 
ingljr afleep ; and on flinging fome gravel on them, they juft 
moved, but never attempted to fly or change their place ; 
this was between A !1 Saints and Chriftmas. 

•• Thefe 
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Fws’low. Tbcfe arc doubtlcfs the lurking places of the later paper, importing, that by hiking on the like betongm* to folk* 


* hitches, or of thofc young birds which arc incapable of di* 
flant migrations. Thete they continue infcufi'nle and it ’Id; 
but like flics may fome times l.c reanimated by an unl^aTon* 
able hot day in the tnidfl of wiutet : for very near Chrill* 
mas a few appeared on the moulding of a window of Mer- 
ton college, Oxford, in a remarkably warm nook, which 
prematurely fet (heir blood in motion, having the fame et> 
led as laying them bcfoic a fire at the fame lime of year. 
Others have been known to make this premature appear- 
ance ; hut as foon as the cold natural to the feafon returns, 
they withdraw a pain to their former retreats. 

“ The above arc cimnnflances we cannot hut a Pint to. 


hi* eflatc of Gerdauen in winter, he Caw feveral (wallows ^ 
caught in the net, one ot which he took up in his hand, 
brought it into a warm roam, where it lay about an hour, 
when it bc^an to ilir, and half an hour after, it flew ahum in 
the morn. Thirdly, Farmer general ( Amtman) Witkou* 
fki made affidavit, that, ia the year 1740, three (wallows 
were brought up with the net in the great pond at Didisc- 
ken } in the year ‘1741 he got two fwallowi from another 
pail of the pond, and took them home (they being all 
caught in his p re fence) ; after an hour’s fpacc they revived 
all in a warm room, fluttered about, and died iu three hour* 
after. Fourtldy, Aintnian Bonkt fays, that having had the 
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though feeumigly contradictory to the common conrfe of cflate of KIcfkow in farm, he had feen nine (wallow* brought 
nature in ngard to other birds. We mull, therefore, di- up in the net from under the ice, all which he took into a 
vide ou( belief relating to thtfe two fo different opinions; vvartr. root', where he diftin&ly ohferved how they gradual- 
and conclude, that one part of the I wallow tribe migrate, ly revived ; but a few hours after they %U died. Another 
and th a other* have their winter quarters near borne. If time his people got like wife lomc fwslluw* in a net, but 
it fliouln be dtmanded, why (wallows alone arc found in a he ordered them to bcagiin thrown into the water. Filth- 
torpid Hate, and not the other many fpecics of foft billed ly, Andrew Rutta, a mailer fitherman at Oletfko, made af- 
birds, which like wife diiappc.tr about the lame time? rca* fidavit, in 1747, that 22 years ago, two fwallows were 
fuis might he affianed t jken up by him in a net, under the ice, and. beiu? brought 

The third opinion we fhall date and fupport in the words into a warm room, they flew about. Sixthly, Jacob Ro- 
of Mr Kalin. “ Natural hidory (Cay* hej, as all other hi- fmlo, a mailer filhcrman at Stradaocn, made affidavit, that, 
(lories, depends not always upon the intrinfic degree of pro- in 17 ; 6, he brought up in winter, in a net, from under die 
liability, but upon fa£ts founded on the teftiinony of people ice of the lake at Ralki, a fcemingly dead (Wallow, which re- 
ol noted veracity. —Swallows arc feldom feen finking down * vived in half au hour*! time in a warm room; and lie faw, in 
into llit water ; (wallow* have not fuch organs as (logs or a quarter of an hour aftci, the bird grow weaker, ami foon 
lizards, which are torpid during winter ; ergo, (wallow* live after dying. Seventhly, I can reckon my felt (lava our au- 
not, and cannot live, under water. — This way of arguing, thor) among the cyc-witncflct of this paradox ot natuial hi- 
1 believe, would carry us, in a great many cafes, too far : ilory. In the year 1735, being a little boy, 1 faw feveral 

for though it is. not clear to every' one, it may however be lwallows brought in winter by the fiflurmeii from the river 
true ; and lizards and frogs arc animal* of a clafs widely dif- Villula to my father’s houfc ; where two of them were 


ft rent from that of birds, and muil therefore of conrfe have 
it different ilruAuic ; hence it is they arc daffed feparately. 
The bear and the marmot arc in winter in a torpid Hate, 
and have, however, not Inch organs a* lizards and frogs ; 
and nobody doubts of their being, during fomc time, in the 
moll rigid climates, in a torpid Hate : for the Alpine na- 
tions hunt the marmots frequently by duging their holes 
up ; and find them fo torpid, that they cut their throats, 
without their reviving or giving the leatt fign of life during 
the operation ; but when the torpid marmot is brought into 
a warm room, and placed before the fire, it revives fiom it* 
lethargy. The qurluon mull therefore be decided by fafts ; 
nor arc thefc wanting litre- l)r Wallcrius* the celebrated 
Swedifh chcmill, in'orms us, That lie has feen, more than 
once, f wallow* afltmbling on a need, till they were all im- 
tnerfed and went to the bottom ; this being p-irtdcd by a 
dirge of a quarter or an four’s length. He zttefts likewiie, 
that he had feen a (wallow caught during winter out of a 
lake with a net, drawn, as it corn:' on in northern countries, 
undet the ice ; this bird was brought into a warm room, re- 
vived, fluttered about, and foon after died. 

** Mr Klein applied to many farmers- gent tal of the 


brought iitto a warm foam, revived, and flew about. I law 
them feveral times lettling on the waim flove (which tire 
northern nation* have in their rooms) ; and I recoUefl well, 
that the fame forenoon they died, and 1 had them, when 
dead, in my hind. In the year 1754, aftei the death of 
my uncle Godefroy Wolf, captain in the Pol i f h regiment of 
foot-guards, being myfclf one ot bis heirs, I adrniniltcred 
for my co heirs feveral e flutes called the Starvfiy oj JJi/% L- j * , 
in Polifli Proflia, which my late uncle farmed under the 
king. Iu January, the lake of Lyblluw', belonging to 
thele cllatcj, being covered with ice, I ordered the fifh- 
ermen to filh therein, and in my prefence ftvetal (wallows . 
were taken, which the fifhermcn threw iu again ; but one I 
took up to -myfclf, brought it home, which was five miles 
from thence, and it revived, but died about an houi a‘tcriu 
reviving. 

“ Thefc are fafts attefted by people of the higheft qua- 
lity, by fume in public offices, and by others who, though 
ot a low rank, however, made thefc affidavits upon oath. It 
is impofliblc to fuppofe iitdilcriminatcly that they were 
prompted, by views of interdt, to after t as a fad a thing 
which had no truth in it. it i* therefore highly probable. 


kin.* of Piulfia’s domains, who had great lakcH in their di- - or rather uicoii left ably true, lliat (wallows retire in the 
itrtets, the fifhery in them being a part of the revenue, in northern countries, during winter, into the water, and flay 
winter the fifbtry thereon is the roof) confide rable under the there in a torpid ilate till the return ot warmth revives 
ice, with nets (pleading more than ICOor $CO fathoms, and them again in fpring. The queflion therefore, I believe, 
they are often wound by b rews and engine* on account of ought for the future to be thu* Hated: The (wallows ill 


their weight. All the people that weie queflioned made ; 
fidavit* upon oath before the rugifl rates. 1 irH, The mo- 
ther of the cousiU fj I.< hndorf laid, that (he li.nl (ten a bun- 
dle of (waliou ^ brought from the Frifl-.e-Haff (1 lake com- 
municating with the Baltic at Pillaw). which, when brought 
into a moderately warm room, revived and fluttered IsOUt, 
Brcondly, Count Schikbin gave an iaH11um.nl on damped 


-spain, Italy, France, and perhaps fomc fuun kin. land, re- 
move to warmer climate*. ; fomc Englifh ones, ami fomc in 
Germany and other mild countries, retire into clefts and 
holes in rocks and remain there in a torpid Hate. In the 
colder northern count! u-* the (wallows numeric in the tea, 
in lake?, and risers ; and remain in a torpid Hate, unicr ice* 
during winter. There arc JlilJ forne objection* to this latter 

afftr- 
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. Swa'low, aflertion, which we mu ft remove. It it faid, Why do not 
rapacious fifti, and aquatic quadrupeds and birds, devour 
theft fwaliows ? i ht anfwer is obvious, fwallow* choofe on- 
ly fuch places in the water for their winter- retreat as arc 
near reeds and rufhea; fo that 6»ki:ig down thtie between 
them and their roots, they arc by them fccnrtd againft the 
rapi:iottfiKit of their enemies. Hut others object, Why 
arc not thefe bird* caught in fuch frcfll waters as arc conti- 
nually ba raffed by nets? I believe the fame Mifwer which 
has been made to the firft objection wiU ferve for this like- 
wife. Fishermen take care to keep off with their nets from 
places filled with reeds and nifties* for fear of entangling and 
tearing their net ; and thus the tiluatioii ot fwallow* under 
writer, i.x the reafon that they are feldom disturbed in their 
filent wir.fer-rvIrcaU. What confirms this opinion ftill 
more m, that fwaliows wen rever caught in Pruffia according 
to the abo vc- tr.cn t toned affidavit*, but with thole parts of 
the net which pafitil near to the reeds anl nifties ; and fome- 
times the fwallow* wire yet fattened with their feet to a 
reed, when they were drawn up by the net. As to the ar- 
gument taken from their being io long under water with- 
out con option, I believe there i* a rent difference between 
animals fuffocated iu water and animals being torpid there- 
in. We have examples or things being a long time un- 
der water ; to which we may add the ititenle cold of thc:c 
northern regions, which prefervts them. Who would have 
thought that funds and polypes niii ht he difTei.ed, end 
could reproduce the parts fettled from their bodies, if it 
was not a fa ft? Natural hiftoiy ought to be ftudied as a 
Collection of fa&s, not us the hiftorjr of our gJclTcs or opi- 
nions. Mature varies in au infinite manner ; and Providence 
has diveriifial the iii*iit& of animals an ! their economy, and 
5 adapted it to the various feafuns and climates/* 

.V* que- With Mr Kahn** concluding oblervations we heartily 
. t»c de- concur. Natural liillory outfit to be lluJi«*d as a collection 
•mined, o f facts; and it was from tliiv very notion that we have 
»i bv rea. dated the above mentioned opinions fo fully, and brought 
t*»i it, but toother the ladta which the bell advocates fi»r each opinion 
co*.^ Cfl * have judged moil proper for fuppnitiug them. W e arc 
finfiblc of the great improbability of the third opinion, and 
know that many arguments have been ufed to prove its ab- 
{u-dity : fuch a* thefe, The fwallow is lighter than water, 
and therefore cannot fink ; if it moults at all, it moil m ult 
under water during its torpid Hate, which i» very improba- 
ble ; thirc is no inllancc of laud animals iivin r lu ion { under 
water without refpiration. Manx other arguments of the 
lame fort have been advanced, and certainly afiord a Ihoit 
way of deciding the qutftiun ; but unlcl* they were fuf- 
ficient to prove the immerfion Of fwallow* a ph)lKai im- 
pufT.bii.’ty, they arc of no force when oppofc 1 to the evi- 
dence or tcilimony, ir there be no caufc to lulptct the wit- 
oeffi* of inaccuracy or dclign. The true way to retute fuch 
an opinion is by accurate obfervatioii and expo intent. Wc 
have not heard ot auy accurate inquiries belli { m-tfc by 
philofophcrs in thofc northern countries where (wallows are 
laid to pals the winter under water. The couut de Euflon, 
indeed, ihut up fomc (wallow* in an ice-boufc by way of ex- 
periment, which died in a lew days; but as he does Hot till 
u» what precautions he took to make the experiment fuc- 
cccd, it i* not infilled to any attention. 

Mr John liiuitcr made a very judicious experiment on 
the banks of the Thames, which is dtfcribcd by a corre- 
tlemam'* (pondent in the Gentleman's Majaxine, who aflcits that lie 
^*/*#V*<*. had it from Mr Hunter Iximfelf. 

v i / 9 - m Q nc y car ^ t | lc monl Ji u f September, he prepared a room, 
with every accommodation and convenience width he could 
contrive, to frrvc as a duiraitory for fwaliows, if they were 
difpofed to flccp in w inter. He placed in the centre a large 
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tub of water with twigs and reeds, &c. which reached to Swallow. 

the bottom. In the comers of the room he contrived ar- ' J '" m ml 

tificiil caver*"? and holes, into which they might retire ; tml M , t\ un . 
he laid on the floor, or fufpended in the air, different lengths ter’, 
o old wooden pijres, which had formerly been employed ipriii »t ir. 
conveying water through the llrcct*, Sic. * gcilkw* 

When the receptacle was rendered as complete as poflible, 
he then engaged fomc watt mien to take by night a lart c 
quantity of the fwaliows that han.; upon the reeds in the 
Thames about the time of their departure. They brought 
him, in a hamper, a cooiidcmhle number ; and had fo nice- 
ly hit the time of thc:r capture, that on the vexy day fol- 
lowing there were none to be fern. 

He put the fwaliows into the room fo prepared, where 
they continued to fly about, and occalionally perch on the 
twirl. Sic. Hut not one ever retired into the water, the 
caverns, holes, or wooden pipes, or (hewed the hall dlfpo- 
fition to glow torpid. Sic. lu this fituatio i he let them re- 
train till they all died but one. This, appearing to retain 
fume vigour, wai fet at liherty ; when it mounted out of 
fight, and flew away. All the bird* lay dead featured 
about the room ; but not one was found afteep or torpid, 
or had, if the corrcfpondcnt remembers, fo much as ciept 
into any of. the receptacles he had fo provided. 

This experiment was ingenious, and certainly docs render Hut i<*t 
the doctrine ot immcrlion much more improbable ; but it <Jctt ^ ,m 
is not dteifive ; for it may ftill be urged by the advocate iJJ^J 
for that doctrine, as Mr Kalm has done, that it may onlyciirthrtn 
be in the colder countries where fwaliows ictirc into thc?!u'.x<»»c». 
water. Wc formerly (aid that none of the three opinions 
are fupported by iucli evidence as to lati* f y t''< mind com- 
pletely. Opinions which rtfpett event* which happen every 
year ought to be confirmed by a ?rcat number or obferva- 
tion«, »:id not by a few inllancc g divefted of almoll all their 
concomiiant circum dance*. Can no better proof's be brought 
to prove the migration of fwaliows than tliofc of Adanfon 
and Sir Charles Wagvr, or the circumdanccs mentioned by 
Mr White and Mr JLalkev rcfixding their dilappearin 5 ? 

W c ought not marly to know that fomc* fwaliows have 
taken a foutherly flight in autumn, that fomc have been 
found at a great dittatice from laud in the fpring, or in liar- 
vtll ; but we ought to know to wdiat countries they actual- 
ly retire. Hclore wc can reft fat is tied, too, that it is a *e- 
ncral fa<ft that tiv*aJlotvs remain in a torpid ftate during 
winter, either in caverns or in the bottom of lakes, See. wc 
mull have more proof? ; wc mutt k.iuw what fpecies of fwal- 
low* they a:c laid to be, in what countries This event takes 
place, ai d ieverai other circumftauces of the lame kind. g 

We cannot help beinjt or opinion that h.tiih xenialns toMmy 
be done in order properly to alcevtain what becomes o* thc l>),n} ? 
fwaliows iu Europe during winur. It v/ould l»t iicccflairy,^* 1 ^*^^* 
in the tint place, to know aecuTuttly what arc the countries, r ^ rr * f0 
in which (wallows are foiuuh t. Do they remain -vifiblcdr e mit e 
the whole par? or, if they difappear, at what fcalon docs' h * ’ I'omt. 
tins happen, and when do they appear again i ), Do they 
ever appear while a Itruug r.oith wind blows, or do they only 
come in great numfccis with a Couth wind ? Wc will endea- 
vour to autwer lomc of thefe qtvjdum* in part ; but mull re- 
gret, that all the information on this fonjodt which wc have 
been able to cull from the lwll writer* in natural hittory 1* 
vc i y fraiity ; and wc merely give it by way of fpecimcn, 
hoping tlutl future obfcrvatioLs will foon remlci' it more 
complete.. 0 

There are five fpecies which vifit Britain during (lieA ftw in* 
fumtner irouths ; the common nr chimney fwallow, the mar*P°| t * nT 
tin, fand martin, fwi't, and goat-fneker. The chimney 4 atc * 
fwallow frequents almoll every part of the old continent ; 
being known (fays Dr Latliam) from Norway to the C«i c 
b c :i. 
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SwaSkw of Good Hope on the <re fide, and from Kamt r chatkt to 
— -v - India and japan on the oilier. It 12 alfo found in all parts 
of North America, and in ieveralof the Well Indian lltands. 
In Europe it difappeas? durinv the winter months. It ap- 
pear* generally a little after the vernal equinox ; but rather 
earlier in the fouthern, and Liter in the northern latitudes. 
It adheres to the ufttal fra tons with much regularity ; for 
though the mouths o* Feb* u:iry and March thould be un- 
comnio ily mil !, and April and May remarkably cold, it 
never deviates from its ordinary lime, in the cold fpring 
of *740 lome appeared in Fiance before* the inL-cis on 
which they feed had become numerous enough 10 tupport 
them, and great numbers died +. In the mild and even 
warm (prin^ of 1774. they appeared no earlier than ufual. 
They remain in fomc warm countries the whole year. Kol- 
ben afl’tirc* v* that this is the cafe at the Cape of Good 
Hope; but (he lays) they arc more numerous in winter. 
Sonic bird* of this fpecie* live, during winter, even in Eu- 
rope ; for example, on the coaft of Genoa, where they fpend 
the ni.-ht in the open country on tlie orange fhrwHs. 

2. The martini art alfo widely diffufed throutrh the old con- 
tinent ; but the countries where they refide or vif:t have 
not been marked by naturahfts with much attention. .3. 
The fund martini are found in every pait of Europe, and 
\ IlH. $2;. frequently fpend the winter in Malta j. Two lords of this 
fpCcics were feen in Peri ford in France, on the 27th Decem- 
ber 1775, when there was a fouthcrly wind, attended with 
fi /»i/.4S4.a little rain (J. 4. The /tuft vilits the whole continent of 

Europe ; has alfo been obfenred at the Cape of Good Hope, 
and in Carolin a in North America, t. The gcat-fucltn are 
not very common biids, vet are widely fostlntd They 
are found in every country- between Sweden mid Africa: 
they are found alio in India. In April the fuulh-welt wind 
bring* them to Malta, and in au'.umo they repafs in great 
number*. 

*Trc*f i‘ Mr Maikuick of Catsfield, near Battle in Suffex, has 
*/"* V it* draw n up so accurate table, cxprcffiug the day of the month 
on which the lurds, commonly cxllc^l migratory , appeared in 
fpring, and disappeared in aatumn, for t6 years, Irom 1768 
to 1783 indufive. The obfet vat ions were nude a: Cat: field. 
From this table we (hall extrad the dates for five yeans, and 
add the very few obfervations which we have been able to 
collect rcfpcCding the time when the f wallow appears and 
difappcai* in other countries. 
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17:9. 

Fir/ ft*», 

Chim. Swal. A|>. 
Mmint 

Sand Mart. May 7 




I. ijt 'tt*. 
OOt. 29. 

■J* 


Swift 

Chim. Swal. 
Martini 
Sind Mart. 
Swift 

Chim. Swal. 
Martin* 


1780. 

Ap. 27. 
«. 

May 6. 
e 7 a I. 

Ap. 8. 
May 11. 


Nor. 

Srp. 

tvt. 

Sep. 


d Mart, 
Swift 


» 7 »t- 
firjl fttr. 
Ap. 26. 

M..y 11. 

*78*. 

Chim. Sw&l. Ap si. 
Maitir* 16. 

»ai».f M*r*. May 1*. 
Swift IS. 

1 7 Si. 

Chim. Swal. Ap. rj. 
Martin* May 1. 
Sand Mart. July if. 
Swift May tj, 


♦ Bh/m, 
ibid. 
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2 \at**at 
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In Burftndf + 

hi Scihntnr, Himpfliire f Ap. 4- 
In South 7 . clc. Dcvoi fmre | 

In B'ackHum, i.-r-c Ut.re f 19- 
Iti Uplai in Sweden 3 


Cum. Swal. Swift*. Martini. 

Af fur si *1 

Ap. p. 
Ap. 24. Ap. 3c. 
May 1. May 13. 
Ap. a*. 

May 9. 


Ap. 


Were tables of the fame kind made in every different 
country, particularly within the torrid zone, It would be 
eafy to determine the queflion which wc have been conli- 
dcring. To many, perhaps, it may not appear a matter of 
Inch importance as to be worth the labour. Wc ackiow- 
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ledge it to be rather n curious than tui important inquiry | t«n'ln, 
yet it is oue which muit be highly gratifying to evety'’ iw * m, ^• 
mind that can admire the wifdons of the Great Architect 
oF nature. The inltiutt of the (wallow is indeed wonder- T '^ 
ful : it appears among us jufl at the time when infetfc* be- 
come numerotif ; and it continues with us during the hot 
weather, in order to prevent them from multip?) in » too 
much. It difnppcar* when thefe infedts are no lunger 
truublefomc. It is never found in folitnde ; it i* the friend 
of mar, and always takes up its rcttdeuce with us, that 
it may protect our houlcs and our iheeta fiora being annoy, 
cd with 1 warms of Hies. 

* f r«wr 7 IVrt, in botiltv. Sec Asclepias. 
SWAMMERDAM (John), a celebrated and learned 
natural plnlofophcr, was the fon o* John James Swammer- 
dam, an apothecary' and famous naturalist of Amflerdim, 
anti was born iu 1637 His father intended him for the 
church, and with this view had him instructed in Latin and 
Greek ; but he, thinking himtclf unequal to fo imporUiiii a 
task, prevailed with his father to confent to hi* applying 
himfclf to phytic. As he was kept at home till he ftiould 
be propctly qualified to engage in that fludy, he was fre- 
quently employed in cleaning hi* father's cinriofitirj, and 
putting every thin-r in its proper place. This iofpired our 
author with an eaily t a tie for natural hillory ; fo thnt, not 
content with the furvry of the curiofitivs hi* father had pur- 
chafed, he foon began to make a collection of his own, 
which he compared with the accounts given of them by the 
bell writers. When grown up, he ferionfly attended to his 
anatomical and medical (Indies; yet (pent part of the day 
and the night in difeovering, catching, ami examining the 
flying infctls proper to thole times, not only in the province 
or Holland, but in thofc of Gucldeiland and Utrecht.— 

'i has initiated in natural hiflory, he went to the unirerfrry 
of Leyden in 1651 ; and in 1663 was admitted a candidate 
of phyfic in that univerfity. His attention being now en- 
gaged by anatomy, he began to conlider how the parts of 
the body, pnpaTed by riilTc&iou, could be prefer ved, and 
kept in conftut order for anatomical demon il ration ; and 
herein lie mtceeded, as he had done before in his nice con- 
trivances for differing and msnayin? the minuted iufefts- 
Our author afterwards made a journey into France, where he 
fpent fome time at Saumur, and where he became acquaint- 
ed with fcvcral learned men. in *1667 he returned to I.ey- 
den, and took hi* degree of Do&or of Phyfic. The next 
year the grand dnkc of Tuscany being in Holland in order 
to fee the curiofltics of the country, came to view thofc of 
our author and liis father ; and on this occaiion Swammer- 
dim made fome anatomical diffc&ium of infects in the pre- 
fence of that prince, who was ftruck with admiration at our 
author’s great (kill in managing them, cfpccially at his pro- 
ving that the luture butterfly lay with all its parts neatly 
folded up in a caterpillar, by actually removing the integu- 
ments that covered the former, and extricating and exhibit- 
ing all its par»s, however minute, with incredible ingenuity, 
by means of inftrumems of inconceivable tincuefs. On this 
occafton the duke offered our author 12,000 florins for his 
lhare of the collection, on condition of his removing 
them himfelf into Tufcany, and coming to live at the 
court of Florence ; but Swammerdam, who hared a court 
li f c, declined his highnefs’s propofai. In 1663, he publish- 
ed a General Hiflory of Infers. About this time, his fa* 
thfr began to take offence at his incontideratdy ncglcctirg 
the practice of phyfic, which might have fupported him in 
affluence; and would neither fjpply him with money nor 
clothes. 1 his reduced him to fome difficulties. In 1675 he 
publifhed his Hillory of the Ephemeras; and his father dy- 
ing the fame year, left him a fortune fufficient for hi* (up- 

port; 
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Au|f. lS. 
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6, 

Fep. 1. 

Nuv. 6. 

S. Mart. 
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pftft : but he did not long furvive him, for he died in 1682. 

Swede®. Gaubius gave a tranflation of ill hit works from ihe origi- 
» - - ^ o»l Dutch mto Latin, from which they were tranflated into 
Englifli, in folio, in 1758. The celebrated Bocrhaave wrote 
hi* life. 

» SWAN, in ornithology. See Ana*. 

SWANPAN, or Chmefe Abacus ; an inftrument for 
performing arithmetical operation*, deferibed by Du Halde 
»u hil Hiftory of China. 

It is compofed of a fmall board, crofted with 10 or 1 a 
parallel rods or wires, each lining with ivory balls, which 
arc fo divided by a partition in the middle, that two are on 
one fide of it, and five on the other. The two in the op. 
per part ftar.d each for five units, and each of the five in the 
lower part for one. M In joining and feparating thefe balls, 
they reckon much as we do with counters j but, according 
G**t. Af«j.to our author, more expeditioufly than Europeans do even 
foe 1 74*. jrjth figures.'* This ia hardly credible j but it all the Chi- 
nefe weights and meafurcs be decimally divided, as by his 
very lame defeription of the fwanpan they would appear 
to be, it is eafy to conceive how computation may be 
made by this inftrument very expeditioufly. The inftru- 
ment, too, may be fo contrived as to fuit any divifion of 
weights and meafurcs, and in that form be ufcful to the 
Wind ; but as we have elfewberc given defeription* of fupe- 
rior inftrument*, for their accommodation (fee Bund) it is 
nccdkfs to offer in this place any improvement of the/twwi- 

/OJI. 

SWANEMOTE, Swainmote, or Sweinmots. See 
Font IX -Courts. 

SWEARING. See Oath. 

SWEAT, a fenfible moifture i Huing from the pores of 
the Heins of living animats. 

llur exccfs of it dries and weakens the body, deprives 
the humours of their watery parts, and induces the blood to 
an inflammatory and atrabdiary difpofirion. A hidden tup- 
preflion of it will equally hurt as well a* a fupprefliun of per- 
fpiration. 

SWEATING sicbns ss, a diforder which appeared in 
England about the year 1481, and was by foreigners called 
the Enyfifl fwat. It returned again in 1 4S5 ; then in 1 506 ; 
afterwards io 1517. It appeared again in 1528, or 1529, 
at which time alone it fpread itfclf to the Netherlands and 
Germany ; a circumftance which (hows the impropriety of 
’Tnmtift m calling it the Englfh fweat, in Latin fader Anglic anus ; bc- 
Acc. Sennertus takes notice, that it fpread as far as Den- 

mark, Norway, and France. It raged again in 1548. 
And the laft return of it in London was in 1 $51, when it 
was fo violent as in one day to take off 120 of the inhabi- 
tants of Wcflminfter. Some were feiecd abroad, and cut 
off in the road, others at home. Some when awake, others 
when fall afieep. Some died in a moment, and others 
in one, two, three, four, or more hours after they began to 
fwcat. 

SWEDEN, one of the moft northerly kingdom* of Eu- 
rope, lying between ^at. 55. 2D. and 69. 30. north, and 
between 12 0 and 3 2° call from London. On the louth it 
it bounded by the Baltic, on the north by Danifh Lapland, 
on the call by Mufcovy, and on the weft by the mountain* of 
t of Norway, being 8oo miks in length and 350 in breadth. 

The early hiftory of Sweden is no Ids involved in fables 
than that of moft other nation*. Some hi dorian* have pre- 
tended to give regular catalogues of the princes who reigned 
in Sweden in very early times ; but they differ fo much 
among themfelves, that no credit can be given to them. 
However, all agTee that ancient Scandinavia was firft go- 
verned by judges elected for a certain time by the voice of 
the people. Among thefe temporary princes the country 
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was divided, until, in the year of the world 2054, accord- SwrAro. 
ing to fome, or 195 1, according to others, Eric, or, if wc v L J * 
believe Puffendorf, Sucnon was raifed to the fupreme power, 
with the prerogatives ot all the temporary roagiltratcs uni- 
ted in his perfon lor life, or until his conduct fhould merit 
depefition. 

From this very early period till the year 1366 of the 
Chriftiaa era, the hi dories of Sweden pretent ui with no- 
thing but what is common to all nations in their early pe- 
riods, viz. the endlcfs combats and maffacrea at barbarians, 
tending to no other purpoie than the effuiion o* blood. At « 
the time juft mentioned, however, Albert of Mecklenburg, AfWrt of 
having concluded a peace between Sweden and Denmark, v,c<k 
which two kingdom* had been at violent war for fomck ,,, *f 
time before, was proclaimed king of Sweden. i he peacc,,,,^^ 1 ^ 
was of thort duration, being broken in 1168; on which 
Albert entered into an often five and defensive league with 
the earl of Holftcin, the Jutland nobility, the dukes of Self- 
wick, Mecklenburg, and the Hanfc-towns, a gain ft the kings , 

of Denmark and Norway. Albert proved very fuccefsful War wkh 
a^ainft Waldcmar kin* of Denmark at that time, driving t>e,l,, ' a 'k 
him entirely out of hi* dominions ; but he hirafelf was de-JjV* 
feated by the king of Norway, who laid fiege to his capi- 
tal. Soon after this, a new treaty of peace was concluded, 
by which Albert was allowed to enjoy the crown of Swe- 
den in peace. However, Having formed a delign of render- 
ing himfdf abfolutc, he fell under the difpleafure of his fub- 
jeets, and Margaret of Norway was proclaimed queen of 
Sweden by the malccontcnts. A war immediately enfued, 4 
in which Albert was defeated and taken prifoncr ; but asf* drfravt 
the princes of Mecklenburg, the earls of Holftcin, and the*!* 1 * r *kcn 
Hanfe towns, entered into a league in hi* favour, the warP ’^ oei 
was fo far from being extinguiftied by this event, that it 
ged with more fury than ever. 

At length, in 1 394, the contending parties came to an 
accommodation. Albert was fet at liberty, on condition^, Libes> 
that he fhould in three years furrendcr to Margaret all prc-:y, 
tenlions to the city of Stockholm ; and the Hanfe towns 
engaged to pay the fum of 60,30c marks or Giver in cafe 
of Albert's breach of faith. Not long a’ter this, Eric 
the fon of Albert died ; and he, having no other child, did 
not think it worth his while to contend lor the kingdom 
of Sweden : he therefore acquicfced in the pretrnfions of 
Margaret, and pafled the remainder of his days at Meck- 
lenburg. £ 

Margaret died in 1415, .and was fucceeded by Eric of Vfar^aret 
Pomerania. This prince'* reign was cruel and oppreffive '■ f receded 
to the laft degree. The people were ruined by taxc* ; ind^^ c * 
the Danes being every where preferred to the offices of^ t# ty ~ 
power, committed the greateft cruelties. The conloquenoc 7 
of this was a revolt ; and Charles Canutfon, grand mare- A general 
fchal of Sweden and governor of Finland, having joined thc , ||^ , | ^ cl 
makconteots, was declared commander in chief of their ar-£,, c 
my. Eric was rfow lormaUy deputed, and commenced pi-yofcd. 
rate : Canutfon was cliofcs regent : but bcgiimiug to op- 
prefs the people, and afpiring openly at the crown, the 
Swedes and Danes revolted ; in confluence of which a re- 
volution took place, and Chriftuphcr duke of Bavaria, ne- 
phew to Eric, was chofen king of Denmark, Sweden, and 
Norway, ia 1442. 

On the acceffion of the new prince, complaints againft 
Canutfon were brought from all quarter* ; but, through the 
intereft of his friends, lie elcaprd the pumAimcat due to 
him ; and in 1448, Chriftopher having died after a tyrannical 
reign ot iocnewhat more than five years, be was railed to 
the throne at which he had fo long alpttrd. However, the 
kingdoms of Denmark and Norway refufed to own allegi- 
ance to him i upon which a war immediately oommeoecd. 
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Sweden. Jh peace vr.w concluded, and Denmark for* the pre- 
,1_ ' font freed from the Swedifh yoke. Neither did C .mutton 

• The rh«re king «*j«y even the crown of .Sweden itfcll. Having quar- 
kmgitoms relied with the archbifaop of Upfal, tlie latter formed fuck 
unired an. g Itrung party that the kiu^ could not refrtt kirn. Chriftian 
fo »nkr!" king Denmark was called to the throne of Sweden ; and in 
©f*D n-* *459 onc€ mwTC th<f three kingdom*; He enjoyed 

mat k, and his dignity hut a fhort time; for having begun to opprefa 
Vr«ve*a fo* fubjetis in an arbitrary rhanuer, he war obliged to retire 
jnS^-.olWk in '46^. Katil bilhop of Lincoping, who 
0(i;< bad driven *otxt the king, took upon himfelf the office of re- 

gent. Neat year Chriftian returned with a powerful army ; 
but wag defeated. The people then thought pruper to re* 
cal Canutlbn : but he, on hi* firil acceffion, having offend- 
ed tlie warlike Bilhop Katil, was by him defeated, and obli- 
ged to renounce his right to the crown. After this the 
kingdom wai rent into factions ; between whom tlie mod 
Cruel civil wars took place, until the year 1*67, when Canut* 
fen was again recalled, and enjoyed the kingdom, though 
not without difficulty and oppolition, till his death, which 
happened in 1470. 

The confufion in which the Swedifh affairs had been fo 
long involved did not crate on the death of Canutlon. Chri* 
ftiar, again invaded Sweden ; but was defeated by Steen 
Sture, nephew to the late king. After this the kingdom 
Items to have remained in peace till the year 1487. when the 
Ruffians invaded Carrlia, committing everywhere the great, 
ell ravages. Thcle were loon driven ont : but in 1497, a 
rupture happening betwixt Sture and the femte, an offer 
was made of the Swedish crown tn John king of Denmark. 
This prince readily accepted the offer, and was crowned ac- 
cordingly ; but no foonei was he feated on the throne than 
he became odious to the Swedes, from hi* partiality to the 
Danes. In a fhort tjme he fet out for Denmark, leaving 
2 Z£r with a ftrtmg garrilon, in the citadel of Stock* 

liolm. He was no (boner gone than the capital was invert- 
ed : and though the queen made a noble defence, fhc was at 
latl obliged to capitulate, on condition of bring allowed to 
pafs into Denmark. All the garrifon were made prifoner* 
of war, and the queen herfelt was confined in a monaltcry 
till the following year. 

The Swedifh affairs continued to be involved in the fame 
dreadful confufion as we have already related, until the year 
syio, when a great revolution was tffirftrd by Guftavtis 
Ericfon, a nobleman of the firft rank, who rellored the 
kingdom to it* liberty, and laid tlie foundation of its future 
grandeur. The occafmn of this great revolution was as fol- 
lows: In 1518, Chriftian king of Denmark invaded Swe- 
den, with a defign to fubduc the whole country ; but being 
defeated with great lof* by young Steen Sture, the regent 
at that time, he fet fail lor Denmark. But meeting with 
contrary winds, he unde feveral defeents on the Swedifh 
fratrdand coeft, which he ravaged with all the Jury of an incenfed 
dcivuj out. barbarian. The inhabitants, however, bravely defended 
thcmfclves, and Chriftian was reduced to the utmort diftrefs ; 
One half of his forces having pert (bed with hunger, and the 
other being in the mot! imminent danger by the approach 
of a rigorous winter. He then thought of a ftmagem, 
which had almoft proved fatal to the regent ; for having 
invited him to a conference, at which he debgned either to 
nffafltoate or take him prifoner, Sture was about to comply, 
had not tire fenate, who fufpedted the plot, mterpolcd and 
prevented hi m. Chriflian then offered to go in perton to 
Stockholm in order to confer with Sture, upon condition that 
fix hull ages (hould be lent in his room. This was accor d- 
ingly done ; but the wind happening then to prove favour* 
able, he fet fail for Denmark with the hoftsges, of whom 
CufUvui Ericfon was one. Next year he it turned ; and 
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hsvinf d'Xwn Stufe into an amhufh, the regent irrtived 1 $»eh». 
wound of which he died fame time after. The kingdom w "v— - 1 
being thus left without a head, matters foon came to the ttc 
molt defperate eriiis The army difbjnded itfelf; and then, . 41 . or. 
fenate, inltead of taking proper mcafurcs to oppofe the ene*o«* fffii 
my, fpent their time in idle debates. Chriftian in the meaa hofta C* 4 
time advanced into the heart of the kingdom, fe(lropi^* Jm ^ 
every thing with fire and l word . but on his arrival atfonk*© 
Stnmnez, he granted a fufpenfion of arras, to give the peo- 
ple time to deliberate on their nutation, and to refted that n 
they might eatily get rkl of tlicrr troubles hy electing him cWo 
king. This they accordingly did; and Chriilttm proved * *=4 
one of the moll bloody tyrants that ever fat on the throocJjj^T* 4 
of any kingdom. Immediately after his coronation, he irave^^y 
grand entertainments toe three days: during which time h*i)r*at. 
projected the diabolical deftgn of extirpating at once all the 
Swedifh nobility, and thus tor ever preventing the people 
from revolting, by depriving them of their proper leaders. A» 
the tyiant had iigned articles, by which he pr«.:nifed indem- 
nity to all who had borne arms agaiull him, it became nc- 
eeflary to invent Tome caufc of offence agaiuft thofe whom 
lie intended to deftroy. To accomplith his pilrpufe. Go* 
ftavus Trolle, formerly aichbUhop of Upfal, but who had 
been degraded from that dignity, in an oration before his 
majefty lamented the demolition of Sleeks, his place of refi* 
dence, and the Ioffes full slued by the fee of Upfal, amount- 
ing to near a million of money He then proceeded in a 
bitter accufation againft the widow and the fou-in-law of 
Sture the late rcimit, comprehending in the fame accufa- 
tion about 1 5 of the principal nobility, the whole fenate, and tJ 
the burg hen of Stockholm The confcquencc of this wat.M^^, 
that above 6o of the principal nobility and people of ftrftrknvfo’ 
rank in Sweden were hanged up as traitors. Innumerable 1 *’ 4 ''" 1 . 
other crueltiei were committed j part of which art ow 
by the Daniffi hiftonans. and minutely related by thofe of rrc a t <u \ 
Sweden. At lait he departed for Denmark, ordering gifohe pifiu 1 
bets to be erected, and cauling the peafants to be hanged on**'*# 1 
them for the flighted offences, all the way as he palled along; 
and it is t elated of Mm, that at jencoping he caufcd (wo 
boys, one of feven and the other of nine years of age, to be 
whipped to death. 

This monffruus cruelty, inftead of fccuring him on the 
throne, exafperated the whole nation againd him. It has , 4 
already been mentioned, that Gnftavus Ericfon, or, as he iiAd**** 1 
commonly called, Gufiarmj L r a \fa % was among the number 0 * 
of the hoftages whom Chriftian had perfidioufly carried to^j^ 
Denmark in 1519. Large promifes had been made in or* 
dcr to reconcile him to Chridian, and threats had been uisd 
for the fame pnrpofe, but ak in vain. Secret orders were 
given to ftrangle him in prifon; but the officer to whom the 
alfaflinxtion was committed re mo 11 ft rated to the king about 
the confcquenccs of it, and prevailed on him to change the 
icntence of death into dole confinement in the caftle of Co- 
penhagen. Some of the hodages perifhed in conft quence 
of the rigorous treatment they met with ; but Guftavus 
withdood all hardfhips. At laiboA Banner, a Danifti no- 
bleman, prevailed on the kiug to pin him into his hands, in 
order to try whether or not he could prevail upon him to 
change his fentiments. The king, however, told Banner, 
that he mutt pay 6000 crowns in cafe the prifoner (hould 
make his eicape. Banner generouffy uffented ; and having 
brought the noble prifoner to his (ortrefs of Calo iu Jut- 
land, toon allowed him all the liberty he could defire, and 
other wife heaped favours upoA him. All this, however, 
could not extingudh his remembrance of the cruelties «f 
Chriftian, and the defuc he had of being fcrviccabfer to his f j 
country. He therefore determined to make his cfcape ; He 
and the liberty he enjoyed foon put him m a capacity a£ir (m i **’ 

cfe&ng®** 
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* Swakn. tffe&ifi* it. Hat! of one day mounted hra boric, under 
fr- — p rC | CUCC 0 f humiag as ufual in the foreft, when he got »t a 
proper JilUucc, he changed his drefs to the habit of a pea* 
far* ; and quitting his horfe, he travelled for two days on 
foot through by paths. And over mountains almoft impaf- 
(able, arriving on the third At Ficnfourgh. Here bo one 
was admitted without a paffport ; And Guftavus dreaded 
pre lenting himfdf to the governor or the officer upon guard, 
for fear of being di (covered. Happily fur him, it chan- 
ced to be oc that feaion of the year when the merchants 
of Lower Saxony drove a confide table trade in cattle, 
which they punchafc in Jutland. Guftavus hired himfclf 
x6 to oue of thefe merchants; and under favour of hit dif 
Arrives at guife efcaped out trt the Danilh territories, and arrived at 
/-ubec. iLubcc. 

Banner vm no former “acquainted with his efcape, than 
he fet out after him with the utmoft diligence, found him 
«t Luhec, and reproached him with great warmth as un- 
grateful and treacherous » but be was foon appealed by the 
(teguments urged by Guftavus, and etpeciully by the promife- 
be made of indemnifying him in the Iufa of hia ranfom. 
Upon this Banner returned, giving out that he could not 
find hia prifoner. Chriiban was enraged at his efcape, ap- 
prehending that he might reverfe all his deftgns in Swe- 
den ; and gave orders to Otho his general to make the 
itridieft (earch, a ud leave no means uutried to anvil him. 
Guftavus applied to the regency for a (hip to convey him 
f y -to Sweden, where he hoped he fbould be able to form a par- 
Atternj ts ty agaiott the Danes- He likewise endeavoured to draw 
in viin v* the regency .of Lubec into his meafurta *, and reafoned with 
<1raw the ,fo mach seal and ability, tliat Nicholas Gemins, firft con- 
k^ubec < ver wa * g*»ned ; hut the regency could never be 

to hia prevailed on to declare for a party without friends, arms, 
money, or credit. However, before his departure, the con- 
sul gave Hun afturaners, that if he could raife a force luf- 
ficient to make head again ft. the enemy in the field, he 
might depend on the ferviccs of the republic, and that the 
Tcgency would immediately declare for him. Guftavus de- 
fired to be landed at Stockholm ; but the captain of the 
(hip, either having fecret orders to the contrary, or bufinefs 
die where, fleered a different courfe, and put him on (hurt 
near Calmar ; a city hitherto garritbned by the troops of 
Chrillina widow of the regent. In troth, the governor 
j held this place for his own purpofes, and only waited to 
He arrive* ,fna ^ c the heft terms he could with the Danes. When Gu- 
pt Cs'nur, ftavus arrived, he made hirr.fclf known to him and the prin- 
tout meets cipal officers of the garrifon, who were mollly German*. 
fTvmiraWe * m1 ^ te ^ ow *^ m in the late adminiltratorVarmy. He 

reception. bimfrlf that his birth, bis merit, and coonefliom, 

would immediately procure him the command. But the 
mercenary band, feeing him without troops and without at- 
ten dint.*, regarded him as a defperate perfon devoted to de- 
ft ruction, rcutfed to ernbiace his proposals, and even threat- 
ened to kill or betray him, if he did not inftantly quit the 

... 

Disappointed in bps expeditions, Guftavus departed 
with great expedition ; and his arrival being now publicly 
known, he was again forced to have recourfc to his peafont's 
difguiie to conceal him from the Daniih crroffarics difperfed 
over the country to fearch for him. In a waggon loaded 
with bay he palled through every quarter ot the Danifh 
•9 army, and at lail repaired to an old family caftle in Su- 
Hii f- lend* dermania. From hence he wrote to his friends, notify- 
Irnn^ him ‘ n ? ,rturn Sweden, and befecchiog tlwm to affemblc 
* all their forces in ordsr to break Through the enemy’s army 
into Stockholm, at that time bcficged ; but they, too, 
refufed to embark in fo hazardous and defpeiate an at- 
tempt. 
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Gnftavor neat applied btmfclf to the pcafants : bat they &****”• 
aafwered, that they enjoyed fait and herrings under the 
government of the king of Denmark ; and that any attempts A iK-*m 
to bring aboirt a revolution would be attended with certain* j n to the 
ruin, without the profped of bettering their condition ; pedants, 
for pcafants they were, and pcafants they ftiould remain, 
whoever was king. . At length, after fevcral vain attempta 
to throw faimfelf into Stockholm, after that city wasfinw 
rendered to the king, after the horrid maffacre ot the frnatet 
and alter running a thou fan d dangers, and undergoing hard- 
ships and fatigues hardly to be fupported by human nature, 
lie formed the resolution of trying the courage and affediott 
of the Dalecarlians. While he was in the deepeft obfeurity, 

Sind plunged in almoft unlurmoun table advcrlity, he never 
relinquilhed his detigru nor his hopes. The news of the 
maffacrc had, however, very near funk him into defpon- 
dency, as thereby he loft ail his friends, relations, and con- 
nection*, and indeed almoft every profpc& of fafety to him- 
fclf or deliverance to his country. It was this that ini pi- 
red the thought of going to Dalecarlia, where he might live 
with more fecurity in the hir*h mountains and thick wood* 
ot that country, if he ftiould fail ia the attempt of exciting 
the inhabitants to revolt. ^ 

Attended by a peafant, to whom he was known, be Arrive* fa ' 
travelled in difguife through Sudermania, Ncricia, and Dslccs-lj^ 
Weftermania, and, after a laborious and painful journey,'* ^hhed 
arrived in the mountains of Dalecarlia. Scarce had htj^ otlkat 
-fritiihed his journey, when he found himfelf deferted by r <> wort in 
his companion and guide, who carried off with him all the the niwi 
money lie provided for his fubfiftcncc. Thus forlorn, 
deftitute, half ftarved, he entered among the miners, and 
wrought like a (lave under ground, without rclinquifhing 
his hopes of one day afoending the throne of Sweden. Hia 
whole profpeA for the prefent was to live concealed, and 
.jpin a maintenance, until fortune ftiould effed fomething ^ 
in his favour: nor was ft long before this happened. A|, ^r e< |f«r. 
woman in the mines perceived, under the habit of a pea- cd and re- 
fant, that the collar of his Ihirt was embroidered. This cir-h*v«L 
cumftance excited curioliiy ; and the graces of his perfon 
•and con variation, which had fomething in them to attraA 
the notice of the meancll of the vulgar, afforded room for 
lufpicior. that be was fume perfon of quality in dilguife, 
forced by the tyranny of the government to feek fhcltcr in i** 
thel'e remote parts. The llory came to the ear s of a neigh- 
bouring gentleman, who immediately went to the mines to 
offer his protection to the unfortunate ftranger ; and wav 
aftoniffied on recognicing the features of Gultavus, whofc 
acquaintance he had been at the univerfity of Upfal. 

Touched with compaffioo at the deplorable fituation of fo 
diltiuguiihcd a nobleman, he could fearer refrain from tears; 
but however had pretence of mind enough not to make the 
difeovery. At night he lent for Guftavus, made him an offer 
of his houfc, and gave him the thong eft affuraaces of hia 
friendfttip and protc^ion. He told hiin, he would meet with 
better accommodations, and as much fecurity as in the ^ 

mints; and that, ftiould he chance to be difeovered, lie would, 
witli all his friends and vaffals, take arms in his defence. 

This offer was embraced by Guftavus with joy, and he 
remained for fome time at his friend’s houfe ; but finding 
it impoffible to induo: him to take part in his deiigns, lie 
quilted him, and fled to one Petcrfon, a gentleman whom 
be had furmctly known in the fervice. By him he was re- 
ceived with all the appearance of kindnefs s and, on the 
vfry fiift propofol made by Guitavu*, offered to raife hia 
vaflals. He even named the lords and pcafants whom he 
pretended to have engaged in his fervice ; but in a very few 
days after, he went fecretly to a Danilh officer, and gave 
frim iuiorauuioo of what had paffed. The officer immedi- 
Bds xtcly 
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Swedfir. ttcfy caufcd the hoofe to be fmrrmraded with foMiers, in 
- fuch a manner that it feeroed impoffibk for Guftavus to 
Ha* iwy »fl*ke hi* eCcape. In the in terra!, however, he efcaped, 
••row ef- being warned by Petcrfon's wife of the treachery of her 
**l e f' nln hufband, and by her dircAion fled to the houfe of a clergy- 
“* i}ADM9 - man, her friend. By him Guftavus was received with afl 
the refpeA due to hit own birth and merit ; and kft the 
domed ic who conduced him fhould follow the treacheroui 
example of hit mafter, he removed him to the church, and 
condoled him to a fmafl clofet, of which he kept the key. 
Having lived for fome time iu this manner, Guftavus began 
to confult with hi* friend concerning the mo ft proper me- 
thod of putting their fchernes in execution, The prieft 
ndvlfcd him to apply direftly to the peafants themfelves ; 
told him that it would be proper to fpread a report, that 
the Danes were to enter Dalecarlia in Older to eftablilh new 
taxes by farce of arms ; and as the annua! feaft of all the 
fieighbouring villages was in a few days to be held, he could 
not have a more favourable opportunity : at the fame time 
he promifed to engage the principal perfons of the dioccfc 
in his intereft.. 

Kit ovfe Agreeable to this advice Guftavus fet out for Mora, 
•fpouftd by where the feaft was tit be held. He found the peafant* 
|h*P^^ M abtady informed of his defigns, and impatient to lee him. 
^ k " jBeing already prrpoffcffcd in his favour, they were fooa 
excited to an enthuftafin in his caufc, and raftantly refolved 
to throw off the Danlfh yoke. In this deftgn they were 
more confirmed by their fuperftition ; fome of their old meu 
hiving obferved that tlie wind luul blown from the north 
while Guftavus was fpeaking, which among them was rec- 
koned an infallible omen of facet fs. Guftavus did not 
give their ardour time to cool, but inftantly led them againft 
the governor’s caftle ; whidi he took by aflault, and put 
the ganrifon to the (word. This inconiiderable enterprife 
was attended with the moft happy confeqHences. Great 
•umbers of the peafants flocked to his ftatidard ; fome of 
the gentry openly efpoufed his caufe, and others fuppiied 
him with money. Chritiizn was foon acquainted with 
what had palled j but defpifing fuch an inconfiderable ene- 
my, he fent only a (Lendei detachment under the command 
of one Soren Norby, to a flit! his adherents in Dalecarlia. 
Tbc Dines Guftavus advanced with JOOO men, and defeated a body of 
dele ated. Danes commanded by one Mclren 5 but He was ftrenuoufty 
oppofed by the archbilhop of Upfal, who railed numerous 
forces for king Chriftian. The fortune of Guftavus, how- 
ever, Hill prevailed, and the archbilhop was defeated with 
great lofs. Guftavus then laid liege to Stockholm ; but 
his force being too inconfiderable for fuch an undertaking, 
he was forced to abandon it with k>fe. 

This check did not prove in any confidcrable degree de- 
trimental to the affairs of Quftavus ; the peafants from all 
parts of the kingdom flocked to his camp, and he was joined 
Horrid by a reinforcement from Lubec. Chriftian, unahle to fup- 
cruelty of prefs the revolt, wreaked his vengeance on the mother and 
Ktng Chn- £(t cn q£ Guftavus, whom he put to death with the moil 
excruciating torments. Several other Sweftifh ladies he 
caufed to be thrown into the fea, after having impofed on 
them the inhuman talk of making the facks into which they 
were to be vnclofcd. His barbarities ferved only to make 
his enemies more refolutc. Gullavu* having affcmbled the 
* ftsifs at WadAcna, he was unanimoufty chofcn regent, the 
diet taking an oath of fidelity to him, and promifing to aflift 
him to the utmoft. Having thus obtained the fan&ion of 
legal authority, he purfued Ins advantages again ft the Danes. 
A body of troops appointed to throw fuccours into Stock- 
holm woe totally cut in pieces ; and the regent (ending 
8*1 r ref* fome troops into Finland, ft ruck the Danes there with fuch 

Cjftsvjt terror, that the archbilhop of Upfal, together with Slahcg 

5 


and Balden acker the Danilh governo r s, fled to Denmark. Svtfa.* 

Chriftian received them but very coldly, apprehending that v — v— * 
their flight might be prejudicial to his affairs ; and in a 
flrort time the two governors were put to death, that the 
king might have an opportunity of charging them with be- 
ing goihy of the cruelties which they had committed by 
his order. He then fent exprefe orders to all his governors 
and officers in Finland and Sweden to maflacre the Swedilh 
gentry without diftin&ioo- The Swedes made reprifals by 
maflacring all the Danes they could find ; fo that the whole 
country was filled with bloodihed and (laughter. 

In the mean time Guftavus had laid ficir e to the towns 
of Calmar, Abo, and Stockholm ; but Not by found means 
to oblige him to raife all of them with -great lofa. Gufta- 
vus, in revenge, laid fiegc to the capital a third time, and 
petitioned the regency of Lubec for a fquadron of fhips and 
other fuccours for canying on the fiegc. This was com- 
plied with, but on very hard conditions, viz, that Guftavu* 
fhould oblige himfclf, in the name of the dates, to pay 
• 60,000 merks of fftver as the expencc of the armament ; 
that, until the kingdom fhould be in a condition to pay that 
fum, the Lubec merchants trading to Sweden fhould be 
exempted from all duties on imports or exports ; that all 
other nations fhould be prohibited from trading with Swe- 
den, and that fuch traffic fhould be deemed illicit ; that 
Guftavus fhould neither conclude a peace, aor even agree to 
a truce, with Denmark, without the concurrence of the 
regency of Lubec ; and that in cafe the republic (hould be 
attacked by Chriftian, he fhould enter Denmark at the 
head of 20,000 men. Upon thefe hard terms did Gufta- 
vus obtain affiftancc from the regency of Lubec } nor did 
his dear-bought allies prove very faithful. They did not 
indeed go over to the cocmy ; but in a fca-figbt, where the 
Danes were entirely in the power of their enemies, they 
fuffered them to efcapc, when their whole force might 
have been entirely deftroyed. This treachery had well nigh 
ruined the affairs of Guftavus ; for Norby was now making 
preparations effectually to relieve Stockholm ; in which he 
would probably have fucceeded : but at this critical period 
news arrived that the Danes had unanimoully revolted, and 
driven Chriftian from the throne ; and that the king had 
retired into Germany, in hopes of being reftored by the arm* 
of his brother-in law the emperor. On hearing this new?, 

Norby retired with his whole fleet to the ifland of Goth- 
land, leaving but a (lender garrifon in Catmar. Guftavus 
did not fail to improve this opportunity to hi* own advan- 
tage, and quickly made him fell mailer of Calmar. Mean 
time Stockholm continued clofely inverted ; but Guftavus 
thought proper to protraA the fi:ge until he fhould get 
himfclf elc&ed king. Having for this puipofe called a ge- 
neral diet, the firll ftep was to fill up the vacany in the le» 
nate occafioned by the maflacre* of Chriftian. Guftavus 
had the addrefs to get fuch nominated as were iu his it* 
tereft ; and of confequence the affcmbly was no fooner met* 
than a f perch was made, containing the higheft encomiums 
on Guftavus, fetting forth in the ftrongcll light the manyHei*d'*' 
eminent fcrvices he nad done for his country, and concl«-fe*> 
ding that the dates would thow themfelves equally ungratc-S* 6,1 ®' 
ful and blind to their own intereft if they did not immedi- 
ately elefl him kinj. This propofal was acceded to by 
fuch tumultuous acclamations that it was impofGble to coh 
lcCi the votes ; fo that Guftavus himfelf acknowledged* 
that their affection exceeded his merit, and was more agree- 
able to him than the cffe&s of their gratitude. He was 
urged to have the ceremony of his coronation immediately 
perfotmed : but the king having fome ddigns on the clergy, 
did not think proper to comply with their requetl, as he 
would have been obliged to take an oath to preferve them 
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in their rights and pririleges. — Indeed he had not been 
J long feated on the throne before he incurred the difplealurc 
ITi flT rfn t ^ at body ; for having large arrears due to the army, 
the clergy, with federal other incumbtpuiccs, Guflavus found it necef&ry 
and fi»our*to raife large contributions on the clergy. On this he was 
accufcd of avarice and hertfy before the pope’s nuncio, 
trinct- Guftavus took the proper methods for defending himfelf 
againft thefe accufations ; and in a (hort time after fhow- 
ed a great partiality for the do&rine* of Luther, which 
by this time had been preached and received by many 
people in Sweden. ‘ITiia embroiled him more than ever 
with the ecclcfiaftics ; and it foon appeared, that either 
Guftavu* mud refign his throne, or the clergy fome part of 
the power they had affirmed. Matters were driven to ex- 
tremities by the kin?’* allowing the feripturcs to be tranf- 
lated into the Swedifh language. In 15*6, the king, lind- 
3<5 ing them entering into a combination againft the rciormifta. 
Renounces went to Upfal, and publicly declared his refolution of re- 
tiic i'.>pdh ducing the number of opprcfftve and idle monks and pridts, 
who, under pretence of reli.' ion, fattened on the fpoiU of 
protedmt- induftrious people. At lad, taking advantage 
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war between the pope and Charles V. of Spain, he declared 
himfelf to he of the reformed religion, and edablilbed it 
throughout hi* dominions ; and at the lame time, to humble 
the arrogance of the ecclc dailies, he gave the Icnaiors (he 
precedency of them, and in many other refpecls drgraded 
them from the dignities they formerly enjoyed. For fome 
time the Hates hditated at fupporting the king in his w»irk 
of reformation \ infomuch, that at lad he threatened to re- 
(ii*n the kingdom, which, he laid, was doomed to perpetual 
liavery either to its temporal or fpiritual tyrants. On this 
the dates came into his meafures, and retrenched the privi- 
1X liges of the ecclefiadics in the manner he propofed. Seve- 
rn! urban- ral difturbanefs, however, enfued. An impotlor, who pre- 
cc* m cor- tended to be of the family of Sture the former regent, ha- 
Ui?i^ nCe claimed the throne, the Dalccarlians revolted in his 

favour i but on the approach of a powerful army font by 
Gutiavu*. they fubmitted to his terms. Soon after, Luthe- 
ran profcflors were eftabliihed in every diocefc ; upon which 
a new rebellion enfued. At the head of this was Thure 
Johanfon, who had married the king’s filler. Several of 
the nobility joined him ; and the king of Denmark alfu ac- 
ceded to their caufe, thinking, by means of thefe diltur- 
bances, to reunite the three kingdoms of Sweden, Dcox 
mark, and Norway, as they had formerly been. But Gi* 
ftavu* prevailed, and the rebel* were obliged to take refuge 
in Denmark. A frelh accident, however, had like to have 
embroiled matters worfc than before. The fubhdy granted 
to the regency of Lubec was llill due ; and for the payment 
of it the dates granted to the king all the nfclcfs belli of 
the churches and tnonaft erics. The people were (hocked 
at the facrilege ; and the Datccxriura* again betook thenv 
fclves to arms. Intimidated, however, by the courage and 
vigorous conduct of the king, they again fubmitted, and 
were taken into favour. Hut tranquillity was not yet rdf ured. 
tTnfJceefs- Chriftian having ettablilhed a powerful intcrcil in Norway, 
ful mice more made an attempt to recover his kingdoms, and 

^C..nau waa joined by the Dalecarlians ; but being defeated by the 
Swcdifh forces, he was forced to return to Norway, where, 
3.1 being obliged to capitukitc with the Damih generals, be 
Thr crown wai kept prisoner all hi* life. 

h^ediurr Guftavu* having happily extricated himfelf out 

34 * of all his troubles, prevailed on the Hate* to make the crowu 

t ’nfuceeft- hereditary in his family ; after which lie applied himfelf to 
fu! nego- the encouragement of learning and commerce. A treaty 
a marrUvc wai ^ ct 0,1 ^°° l for a marriage between hi* elded fon Eric 
Queen Elizabeth queen of England. Tbc prince’s brother, 
£lii*bctb. duke John, weal over to England, and 1 elided for fome 


time at the court of London with great fplendoor. He Sweden, 
returned, full of expectations of fucccfs \ but bringing with 4 - 

him no fort of proofs in writing, his father foon perceived 
that he had been the dupe of Elizabeth's faperior policy. 

However, at lad he allowed Prince Eric to go in perfon to 
England; but before he could embark, the death of Gu- 
ftavu* made him lay aiide all thought* of the voyage and 
marriage. jg 

Guftavu* Vafa died in 1560, and was fucceeded by hi* Guftavu* 
fon Eric XIV. The new king wa* a man poffcffed of alldie*. »ndi* 
the exterior ornament* which give an air of dignity to the £**&!?* 
perfon ; but he had neither the prudence nor the penetration of w Vak and 
his father. He created the firft nobility that were ever known imprudent 
in Sweden ; which he had no fooncr done than he quarrelled P™*** 
with them, by palling fome a&a which they thought deroga- 
tory to their honour and dignity. The whole courfe of his reign 
was didurbed by wars with Denmark, and difputes with hit 
own fubjcdl*. In the former lie was unfortunate, and to> 
wards the latter he bchavd with the greateft cruelty. At 
laft, by the torments of his own coofcience, it is laid, he 
run mad. He afterward* recovered hi* fettles, but wa8 ^ n * c ^ 
thereupon dethroned by his brothers ; of whom Duke John,( cd Mr 
who had been hitherto kept pnfoney by Enc, fucceeded him focteedaS 
in the kingdom. by hi* bro- 

This revolution took place in the year 1568, but with **** John* 
no great advantage to Sweden. Difputc* about religion 
between the kieg and his brothers, and wars with Mufcovy, 
threw matters into the utmoll con r ufion. At laft prince Prince Si- 
Sigifmund, the king’s fon, was c ho fen king -of Poland, pfniuod 
which proved the fource of much- trouble to the kingdom. k 'Pt 
He was clewed on the following conditions, via. That there 0 * 0 

(hould be a perpetual peace between the Hates of Poland 
and Sweden ; that, on-the dcath of his father, prince Sigif- 
nuind (hould fuccced to the throne of Sweden ; that, on 
urgent occalions, he might, with the confeut of the Hates, 
return to Swcdcu> that he (hould maintain, at his own ex- 
pence, a fleet for the fcrvicc of Poland ; that he (hould can- 
cel a debt which had- been Jong due from the crown of Po- 
land to Sweden ; that, with the confcnt of the dates, he 
(hould build five fort relics on the frontiers of Poland ; that 
he (hould have liberty to introduce foreign foldiers into the ~ 
kingdom, provided he maintained them at his own expence; 
that he (hould not make ufc of Swcdifh counfellori in Poland ; 
that he (hould have hi* body-guard entitrly of Poles and 
Lithuanians ; and that he (hould annex to Poland that part 3 f 
of Livonia now fubjedt to Sweden. In x 593 king Joha Succeeds fa 
died ; and a* Sigifmund was at a diftance, every thing fdl the crown 
into the utmoll' confufion. : the treafury was plundered, and ^ f>wcJcn ‘ 
the wardrobe quite fpofle l, before even duke Charles could 
eome to Stockholm to take the admioitlration into his hand* 
until king Sifgifnutnd: (hould return. This, however, waa 
far from being the greateft difaller which befcl the nation 
at this time. It was known that the king had embraced 
the Popifh religion, and it was with good reafon fufpc&ed 
that he would attempt to reftorc it upon his arrival in Swe- 
den. Sigifmund alfo was obliged, on leaving Poland, to 
promife that he would (lay no longer in Sweden than wa* 
neccftary to regulate his affairs. Thefe ciccumttanoesferved 
to alienate the mind* of the Swedes from their fovereign even * 
before they faw him ; aud the univerfal diflatisfadioo was 
increafed, by feeing him attended, on his arrival in Sweden 
in 1593, by Malafpina the pope’s nuncio, to whom he made 
a prclent of 30,000 ducat* to defray the expenses of hi* 
journey to Sweden. 

What the people had forefeen was too well verified : the 
kin? refuied to contlim the Prutctlants in their religious |9 
privilege*, and (ho wed inch partiality on ail ocealions to the^^^T 
Papitlr, that a party wa* formed againil him i at the head^.j,^ 

of him. 
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o? which was dulce Charles hi* inch:. Remorfrranm, ac- 
coti»j>«nrfd with threat*, took place on both fidca t and at 
an interview between the kin,* and Charles, the dtfpute 
would Iiatc ended m blow*, had they not been parted by 
fomc of the nobility. This, however, made fucb an ttnprcf- 
Jinn upon Sigiftntrnd, that he wan apparently reconciled to 
his brother, and promifed to comply with the inclinations of 
the people in every refpeft, though without any inclination 
to perform what he had promifed. The agreement, indeed, 
wns fenree made, before StgifrmimJ conceived the horrid 
deti<*n of murdering hr* uncle at the Italian comedy acted 
the night after his coronation. The duke, however, ha- 
ving notice of the plot, found mt an* to avoid it. This en- 
inged the king fo much, that he refolved to accomphth hia 
defigns by force ; and therefore commanded a Polifh army 
*to march towards tire frontiers of Sweden, where they com- 
mitted all tire ravage* that could be expefted from an en- 
raged and cruel enemy. Complaint* were made by the Pro- 
teffam clergy to the ienate r but no other reply was made 
them, than that they fhould nbftain from thefe bitter invec- 
tive* and Tcproachr?, which had provoked the Catholics, un- 
til the king’s dtparturc j at which time they would be art 
more liberty. 

In i yy? Sfgifmund fet fall for Dantzic, leaving the ad- 
mini ft ration in the hand* of duke Charles. The conse- 
quence of this was, that the diffenfion* which had already 
taken place being continually increafed by the obffinacy of 
the king, duke Charles afTumed the fevereign power j and 
in 1604 Sigifmund was formally depofed, and hi* unde 
Charles IX. ivifcd to the throne. He proved a wife and 
brave prince, refroring the tranquillity of the kingdom, and 
carrying an a war with vigour againft Poland and Den- 
mark. He died in 1611, leaving the kingdom to hi* (on, 
the celebrated Guffavus Adolphns. 

Though Charles IX. by hi* wife and vigorous conduft 
had in a great meafure retrieved the affairs ot Sweden, 
they were frill in a very difagreeable fituation. The fi- 
nances of the kingdom were entirely drained by a feric* 
of wars and revolutions 5 powerful armies were preparing 
in Denmark, Poland, and RufTia, while the Swcdifri 
troops were not only inferior in number to their enemies, 
but the government was ddlitutc of refourcea for their pay- 
ment. 

Though the Swedifh law required that the prince fhould 
have attained hr* 18th year before he was of age, yet fuch 
linking marks of the great qualities of Guffavus appeared, 
that he was allowed by the dates to take upon him the 
adminitlratiun even before this early period. Hi* firfr aft 
was to refume all the crown-grants, that he might be the 
br^r able to carry' on the wars in which he was unavoid- 
ably engaged ; and 10 fill all places, both civil and military, 
with pt rfon* of merit. At the head of domed ic and foreign 
affairs was placed chancellor Oxenlltcm, a perfon every way 
eoual to the important trnft, and the chooiing of whom im- 
prefltd mankind with the hiyhctl opinion of the young 
monarch’* penetration and capacity. 

Soon after his arceflion, Guffavus received an emhifiy 
frem Janies I. of Britain, exhorting him to make peace 
w ith his neighbours. Thi* was recorded by another from 
TIolland. But a* the king perceived that the Daniih mo- 
narch intended to take every opportunity of crufhing him, 
lie tefolved to aft with fuch vigour, at might convince him 
that he was not e?.fily to he overcome. Accordingly he 
broke into Denmark with three different armies at once.; 
and though the enemy's fuperiority at fea gave them great 
advantages, and the number of the kind’s enemies dilt rafted 
his attention, he carried on the war with fuch fpirit, that in 
1613a peace was conduded upon good terms. This war 
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being fmithed, the king applied himfclf 10 civil polity, and Swadas. 
made fome reformation* iu the laws of Sweden* lo 161 j, 
hoRilitien were commenced a£*inrt RufTia, on account of 
the refufal of that court lo redore fome money which had 
been formerly lent them. The king entered Ingria, took sufli* in- 
Kcxholm by flonn, and was laying liege to Plcfcow, when, vaded » nk 
by the mediation of James l. peace was concluded, on con- ^ UCC4l * fc 
dition of the Ruffian} repaying the money, and yielding to 
Sweden fome part of their territory. In this and the former 
war, notwithstanding the (hortntl's of their duration, Gu* 

Ravus learned the rudiments of the military art for wliich 4 $ 
he foon became fo famous. He is laid, indeed, to have Evrrawrdt. 
catchcd every opportunity ot improvement with a quickncf» n * r J r miIi - 
of undcrtlanding fccmingly more than human. Iu one ‘ J‘ 
campaign, he oot only learned, but unproved, all the mi- 4 

litary maxims of La Cardie, a celebrated general, brought 
the Swedith army in general to a more Ready and regular 
difcipline than had formerly been exercifcd, and formed and 
frafonrd an invincible body of Finlanders, who had after- 
ward* a very coufiderabic fharc iu the victories of the 
Swedes. 

Peace waa no fooncr concluded with Rufiia, than Gufra- 
»us waa crowned with great folemnity at Uptal. Soon 
after thi*, Guffavus ordered his nenerid La Gaidie to ac- 
quaint the. Poliih entnmander Codckowitz, that a* the truce 
between the two kingdom*, wliich had been concluded for 
two years, «m now expired, he delired to be ceriairly in- 
formed whether he was to expeft peace or war from hhi 47 

mailer, in the mean time, having boi rowed money of the * . 

Dutch for the redemption of a town from Denmark, he' 
had an interview on the frontier* with Chrifriau the king «khti>e 
of that country. At this interview, the two monarch* con-kmg of 
ceivcd the utmoff efleern and frieadlhip for each other ; and 
Guffavus obtained a protnife, that Ciiriffian would not afbil ^ >0lof 
Sigifmimd in any dclign* he might have again R Sweden. »»r M-uh 
In the mean time, receiving no iatisfaftory aniwer lromt*o*amL 
Poland, Guffavus began to prepare for war. Sigiimuod 
entered into a negotiation, and ;;iadc fomc pretended con- 
ceffirns, with a view to kite Guffavus by treachery ; but 
the latter having intimation of his detigii, the whole nego- 
tiation was changed into reproaches aud threats ou the part 
of Guffavus. - 

Immediately aftCT this, Guffavus made a tour in dif/uifeiWarrie* 
through Germany, and married Eleonora the daughter of E icon <r* 
the eleftor of Brandenburg. He then refolved to enter 
heartily into a war with Poland ; and with thi* view fet fail 
for Kiga with a great fleet, which carried 20,000 men. burg. 

The place was well fortified, and defended by a body of 
veterans enthufiallically attached to Sigiimuod. A dread- 
ful bombardment cofued ; the ilrceU were raked by the 49 
cannon, and the houfes laid in allies by the bombs; the Rif* Nr- 
moat was filled up, one of the hah moon* taken by fform, titled » 
and the Aroog fortref* of Dunamund was 1 educed. The L 
camion luviog now effected a breach in another part of the 
walls, Guffavus refolved to make a general affault. For this 
purpofe a flying bridge over the moat wa* contrived by hia 
majeffy ; for though the ditch was filled with fafeineb and 
rabbifh, it fliU contained too much water to adroit the pa£> 
faqc c.f a large body of men. The foldiert, however* 
crowded on to the attack with fo much inipetuofily, that 
the bridge gave way, and the attefnpt proved UQluccefsful. 

Next day the Swedes were rt pulled iu attempting to fform 
another half-moon ; and the king was obliged to proceed 
more (lowly. By the middle of September, at which time 
the town bad been inverted for fix weeka, two bridges were 
thrown over the river together with a ffrong boom, while 
the Swede* had formed their mines under the ditch. The 
garrifon being now reduced to extremity, were obliged to 
b capitulate ; 
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Swefro. aapitulaft • and Guftavua treated the inhabitant* with great 
* clemency. 

After the re JuAlon of Rija, the Swrdilh monarch en- 
tered Courland, wL;c he reduced M'tUu ; but ceded it 
again on the concluiioa of a truce for one year. Sigilmund, 
however, no (boner had time to recover himfdf, than he 
be^an to form new enterprifc* again ft the Swede* in Pruf. 
ha ; but Guftavux fetting UjI with hi* whole fleet for Dant- 
sic, where the king of Poland (hen rtfided, fo bruke hi# 
meafures, that he wa* obliged to prolong the truce for ano- 
ther year. Sigifmund, however, was not yet apprifed of 
JO the danger he waa in, and refufed to liften to any term* of 
The Pole* accommodation : upon which Gullivu* entering l.ivonta, 
defeve I de' rated the Polilh general, and took Derpt, Hockcnbaufcn, 

and frvcral other place* of left importance ; after which, 
entering Lithuania, he took the city of fiirfen. 

Notwithflsodmg thi* fuccelV, Cuftavo* p-opofed peace 
on the fame equitable terms a* before ; but Sigifmund wu 
ft 11 infatuated with the hope* that, by mean* of the em- 
peror of Germany, he fhould be able to conquer Sweden. 
Guikavu* finding b.m inflexible, rcfolved to pufti his good 
fortune. Hi* gtnrrak Uom and Thura defeated the Pole* 
m SvmiyallU. Guftavu* huuJcif with i 50 ftups fet fait for 
Pruffia, where he UodctL at Tillaw. This place was itn- 
n uni Her of mediately delivered up to-him ; as were alfo ftraunfbcrck, 
Iriawenherg, fclbmg, Maricabcrg, Mew, Dirfchau, Stum, 
Chnftburg* See. SigUmtuuL, alarmed at die great fucccfTea 
of Guftavu*, fent a body of force* to oppofe him, and to 
prevent Dantaic from falling into hi* hands. In this he 
was attended with as bad fuccefo as before. His tioopa 
5* were defeated before Marie n berg, Mew, and Dirfchab ; and 
Tie Pole* in May 1627, Guftavus arrived with frefti force* before 
Uird'um* Danutic, which he would probably have carried, had he not 
been wounded in the belly by a cannon* /hot. 'The Pole# 
in the mean time recovered Mew ; and the States of Hol- 
land fent amhafladors to mediate a peace between the two 
crown*. Sigiitmitul, liowever, depending upon the afhilance 
of the emperor oi Germany and kin.* ot Spain, determined 
to hearken to ro terms, and rcfolvcd to make a winter- 
campaign ; but Guftavus was fo well intrenched, and all hi* 
forts were fo flrongly garriloncd, that the utmoft effort* of 
the Pok* were to no purpofe ( a). The city of Dant? ic 
in the mean time made fuch a defpentte reft fiance as greatly 
TbeV" 1 « irritated Guftavus. In a fea-engagrmeot the Swcdifti fleet 
defeated b> defeated that of the enemy ; after which CufUvus, haring 
an 4 _ blocked up the harbour with hi* fleet, puflurd his advance* 
velU4. IC ^ land-htle with incredible vigour. He made a fur- 

prifiog march over a moral's 15 mile* broad, Rifled by 
bridge* of a peculiar conflrudioa, over which he carried a 
fpecies of light cannon invented by himklf. By thi* unex- 
pected manoeuvre he got the command of the city in fuch 
a manner, that the garrifon were on the point of lurrcnder- 
. *ng» when, by a luddrn (well of the Viftula, the Swedtfh 
The king work# were ruined, and the king was obliged to raife the 
obliged ®T fifge. In other refpccl*, however, the aifaiii of Guit&vu* 
* n 1wtn * 00 w >*h their tilual good fortune. Hi* general VVran- 

vnauu'to defeated the Pole* before Brodnitz, of whom 3000 were 
raife the killed, and 1000 taken prisoner*, with live piece* of can non 
fiegc. 
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and 2000 waggons leaden with piorifions. At Stum the Swtden. 
king gained another and more confidcrable victory in perfoo. 

The emperor had foot $000 foot and 2000 horfe under Am- rh« 5 p 0 le» 
heim, who joined the main army commanded by the Ihjliffiand Cvr- 
gcncial Coiiiecfpulflri, in order to attack the Swedtfh army mar* d-* 
encamped at Quidain. The enemy were fo much fuuerior k**'*’ 1 w “^ 
in number, that the friends of Guftavus reprefented to h^flltwhter 
the imminent danger of attacking them. But the king in two en- 
being determined, the enga^emrnt began. The Swcdifti iageoieocs* 
cavalry charged with fuch impetuofiiy, contrary to their 
fovertign’s expreft order, that they were almoft furround* 
ed by the enemy ; but Gullavus, coming up to their af* 
fillanq^ pulhed the enemy’s infantry with fo much vigour, 
that they gave way, and retreated to a bridge they had 
thrown over the Werder. But here they were difap- 
pointed ; for the Swedes lud already taken pofleffion of the 
bridge. On thi* 2 new action enfued more bloody than the 
foimtr, in which. the king nt expo fed to great danger, and 
thrice narrowly efcaped being taken pritoner 5 but at laft 
the Pole* were totally defeated, with the loft of a great many 
men, 22 pair of colours, five Rxadk, and fcveial other mili- 
tary trophic*. The Daughter of the German auxiliaries 
was fo great, that Acnhcim fcarce carried off one half of 
the troop* he brought into the field. Thli defeat did not 
hinder the Polifli general from attempting the fiege of Stum; 
but here again he was attended by lu* ufual bid fortune. 

The garrifon (allied out, and he was defeated with the lof* - 
of 4009 men. The blame of tliu misfortune was laid upon-rj„,y ft , r 
Arnheim ; w r ho was recalled, and fucceeded by Herry of »e»in de- 
Saxe Lawenburg and Philip count Mansfeldt. 'fhc change fcwvrf, and 
of general officers, however, produced no good coDiequences^ 1 ^ 
to the Poles; a fair ire and plague raged in their camp, fo» tr -. Jce 0 * 
that they we-e at Lift obliged to content to a truce for fixiixyuu*. 
year*, to expire in the month of June 1635. The condi- 
tion* were, that Guftiit* fhould reftore to Sigifmund the 
towns of Brodnitz, Slum, aud Dirfchau j tliat Maricnber? 
fhould remain fcqucftratcd in the hand* of the etertor of 
Brandenburg, to be reftored again to Sweden in cafe a 
peace w*a not concluded at the end of the fix year*. Gu- 
ftavus, on hi* fide, kept the port and citadel of Mcmel, the 
harbour of Pdlau, the town of Lib mg, Brunfbcrg, and all 
that he had conquered in Livonia. 

GuAavu* having thu* brought the war with Poland tofluftavu* 
an hemourabk concluflon, began to think of rt fen ting the rclfo * ,r «* nl * 
conduct of the emperor m affifling !u* eoemie* and oppTef.*, W4r "*** 
fuqf the Protcftant (late*. Before embarking in fuch an for . * 
important uodei taking, it was neccflary tliat he fhould eon- 
ftilt the diet. In this tlvc propriety of engaging m a war 
with Germany wa? warmly debated; but, after much* al- 
tercation, Guftavus in a very noble fpecch determined the 
matter, and fet forth, in fuck ftrong terms the virtuous mo- 
tives by which he was a&ualcd, tliat the whole aifrmbly 
wept, aud every thing was g nulled which he could require. 

It was rot difficult foi Guftavus to begin hi* expedition. 

Hi* troop* amounted to 6c,0:o men, hardened by a fucccf- 
ftoa of (oere campaigns in ftuftla, Finland, Livonia, and 
Prullh. Hi« fleet exceeded 70 fail, carrying from ?c ti> 

40 guns, and manned with 6000 mariners. Embarking 

* hi* 


(a) In th * campaign the pra&iee of dutfling became fo prevalent in the Swedilh ’army, ns to engja-re the king’s at- 
tention, ami to oblige him to foppreis it by very rigo'oo* ctHcls. iiooo alter tiiefc were pafted, a quarrel arole between 
two general officer*, who alkcd hie inajeiiy’a pcimdEoa to decide their diflVrence by the laws of honour. The king con- 
tented, but wift;ed to be a fpc&atof of their courage. He went to the place appointed, attended by a body of ptiarda 2 
«ad having ordered the executioner to be called, “ Now gentlemen, (aid be to the officers, fight until one dies ;** adding 
to the excurioner, “ Do you immediately cut oS lIk head of the othet.** On this Uie quarrel was dropped, and no more 
challenges were heard of in the camp. 9 
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.Sweden. bts troops, be landed at Ufedom on the 24th of June 1630, with fuch refutation, that the place was forced in a few SwtJn. 

"" th* Imperialifts having evacuated all the foiticffca they pof- hours, and all the garrifon made prifoners. Werben was'-v-O 
Rediiecs ^ there ! an< l the iff* of Rugen had been before reduced next obliged to fubmit after an obftinate conflict, in which 

by trenend Lefly, in order to Tecure a retreat if fortune many fell on both fide*.— -Thefe fucccftrs obliged count 

itcuu, &c* fhould prove unfavourable. Palling the frith, Guftavus Tilly to attempt in perfon to check the progrefa of the ben re.*** 
ftormed Wolgaft and another flrong fortrefa in the neigh- Swede*. He detached the vanguard of his army, compofed'W^ M 
bourhood, leaving general Bannier with a garrifon for the of the flower of the Imperial cavalry, within a few mik* of th<aw, T 
defence of thefe conqucfts. He then proceeded to Stetin ; the Swedifh camp. An action enfued, in which Bcrnftcin 0 ' 
which was no fooncr inverted than it confented to receive a the Imperial general was defeated and killed, with 1500 ofdd« rc j^ 1 
Swedifh garrifon, and the king perfuaded the duke of Po- his men. Guftavus, after this advantage, placed bimfdf inUuiwdu. 
merania to enter into an alliance with him. In confcquence a fituation fo much fupenorto hi* enemies, that count TiUy 
of this the Swcdifl) troops were received into fcveral towns was fired with indignation, and inarched up to the Swedtfh 

of Pomerania ; and the moft bitter enmity tool* place line* to give him battle. Guftavus kept within hi* works, 

• between the Imperialifts and Pomeranians, each refuting and Tilly attacked his camp, though almoft impregnably 

the other auarter. fortified, keeping up a moft terrible fire from a battery of 3* 

Thefe fucccffes of Guftavus ftntck the empire with con* pieces of carnon j which, however, produced no other 

fternation ; for being already overwhelmed with civil dif- effeA, than obliging the Swedith monarch to draw up his 
59 fenfions, they were in no condition to refill fo impetuous an army behind the walls of Wcrbcn. TiUy had placed hwOowTil 
Conn* Til enemy. At this time alio the Imperialift* were without a chier hopes in being able to nail up the enemy’s cannon, or bkfettd 
Jfnmjbt fnxnl the command of the army being difputcd by a fet fire to their camp in divers quarters ; after which he^ Gl ^*' 
the cm* * number of candidates of very unequal merit ; but at laft propofed making his grand attack. ■ With this view he'"** 1 

, y.ror. -count Tilly was fixed upon as the moft proper perfon, and bribed fome prifoners ; but they betrayed him, and told hit 

inverted with the dignity of Veldt Marifchal. In the mean dclign to Guftavus. The king ordered fires to be lighted 
time the king being reinforced by a confidence body of in different parts of his camp, and his foldicrs to imitate 
troops in Finland and Livonia under the conduA of Gu- the noife of a tumultuous diforderly rabble. This had the 
ilavus Horn, defeated the Imperialifts before Griffenhagen ; defired effcA. The count led his army to the breach made 
taking the place foots after by aflault. By this and fome by the cannon ; where he was received with fuch a volley 
fo other conqucfts he opened a paffage into Lufatia and Sile- oi grape (hot as cut off the firftlinc, and put the whole body 

1 ®°t» "6 fia ; but in the mean time count Tilly cut off aooo Swedes in diforder, fo that they could never be brought back to the 

&**&*. at New Brandonburg, owing to the obftinacy of their com. charge. In this coufufion the Imperial atmy was attacked 

mander Kniphaufen, who had orders to evacuate the place by Bauditzen, and, after an obftinate conflict, obliged to 

€i and join the main army. This advantage, however, was quit the field. 

Franckfort ^ aon overbalanced by the conqucft of Franck fort on the Soon after this aAion the queen arrived at the camp with 

and Oder, which Guftavus took by aflault, making the whole a reinforcement of 8000 men } at the fame time a treaty was f6 
her* taken garrifon prifoners. Thus he commanded the rivers Elbe concluded with Charles I. of England, by which that monarch a W»d 
»u*. CU **** ant * Oder on both hdcs, an( l had a p*ff a g e not only to allowed the marquis of Hamilton to raife 6000 men for theBn'AH* | 
1 the countries already mentioned, but alfo to Saxony and fcrvicc of Guftavus. Thefe auxiliaries were to be conduced 
' the hereditary dominions of the houfe of Auftria. Soon to the main army by a body of 4000 Swedes; and were in j I 

after this, Guftavus laid fiegc to Landfberg, which he took every thing to obey the king while he was perfonally prefent,,.* §* c i «■ 

* by aflault ; though the number of foldicrs he had with him but in his abfctice were to be fubicA to the orders of the 

was fo inconfidcrable, that he had thoughts of fending to mirquis. With thefe troops the king had refoived to make 
the main army for a reinforcement before the prifoners a diverfion in Bremen : but the marquis finding it impoffible 
fhould march out, being apprehenfive that they might give for him to effcA a junction with the Swedifh army, revived, 

him battle in the open field, though they could not defend without debarking his troops, to ftcer his courfe for the Oder, 

themfdves behind walla. and land at Ufedom. Guftavus was very much difpleafed 

About this time the Protcftant prince* held a diet at at finding his pmjcA thus difconcerted ; however, making 
I^ipfic ; to which Guftavus fent deputies, and conduAed the heft, of the prefent circumftaticcs, he commanded the 
^ his negotiations with fuch addrefs, as tended greatly to Britifti troops to aA on the Oder inilcad of the Wefer. 

He reduce* P roniote his intereft*. Immediately after this he reduced The number of this little army was magnified exceedingly 

Pomerania, Gripfwatd, and with it all Pomerania. Then marching to by report, infomuch that count Tilly had fome thoughts 
and reftore»Guurow, he reftored the dukes of Mecklenburg to their do- of marching againft them with his whole force; but on 
of minions. Here t he Imperialifts had tyrannized in fuch a the departure of the marquis for Bilefia, he reinforced the 
bwg. * manner that Guftavus was received as the deliverer of the array in that country with a large detachment, which was 

people j and the ceremony oi the duke’s inauguration was in thought to contribute not a little to the defeat he foon after 

a fhott time performed with great folemnity. received. 

All this time count Tilly was employed in the fiege of Ever fince the late action Guftavus had kept within hit 
Magdeburg ; but now, being alarmed at the repeated foe- intrcnchments, where his army was well provided with every 
cedes of the Swedes, he left Pappenheim with part of the -thing. Tilly made fevcral attempts to iurprifc or draw him 
army before that city, while he marched with the reft into to an engagement ; but finding all hts endeavours fruitlcfs, 

63 Thuringia, to attack the landgrave of Heffe-Caffd and the he marched into Saxony, and laid fiege to Leipfic. This 
Magdeburg ele&or Q f Saxony. After a moft obftinate defence, Mag- precipitate mcafure proved highly advantageous to the 
the Impe- deburg fell into the hands of Pappenheim, where he com- Swedish monarch ; as thus the elector, who had been wra- 
rialiOt, and mitted all imaginable cruelties. Guftavus formed a plan of vering in his refolutions, was now obliged to have recourse 
the inhabi. recovering the city ; but was oUigcd to abandon it, by to the Swedes, in order to preferve himfclf from uitcT de- 
tant* cruel- pappenhrim’s throwing himfelf into the place with hts ftmAiun. A treaty offenftvc and defeofive was immediately 
* C<J * whole army, and by the progrefs which Tilly was making concluded with Guftavus : and the elcAor willingly pro- 
fit Thuringia. Relinquishing this enterprife, therefore, be mifed every thing that was required of him ; and smon^ 
ordered Bannier to attack Havelflrarg ; which wa. done the reft, that not only the prince his loo, but he hirafcli, 

. fhould 
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Dmdl rtflde In the Swedifh esmp, and engage his Ufc and 
’ fuTtunc ui the common eaufc. Tilly, in the mean time, 
fhionyra- CarT ’ << ^ * n d fi* 01 " 4 ! into the unhappy eleftorate. At 
v.igedhv the head of' an army of 44,000 veteran*, he fummoned the 
count Tilly, city of Leipfic to furrender j denouncing the fame ven- 
geattce again ft it 1* had been executed on Magdeburg, in 
Leipfic. ca £ e Q p a re f u f a ] # fly this the governor was fo much inti- 
midated, that he inftantly fubmitted ; and alfo furrendered 
t lie caftJe of Paflenbetg, which was in a condition to have 
flood out till the arrival of the Swedifh army. The eleftor, 
enraged at the lofsof thefe valuable places, ordered his army 
to join the Swedes with all expedition, arid prefled the king 
^ fo warmly to engage, that at lull he yielded to his dcfirc. 
JUrtc of On the 7th of September 1631, Guftavus led out his army 
Leslie. in the moft beautiful order, the Swedes forming one column 
on the right, and the Saxons another on the left ; each 
amounting to 15,000 men. Tilly drew up his men in one 
vaft column, poffibly with a view of furrourfding the flanks 
pf the king's army ; but every officer of experience in his 
army, from the excellency of the Swedifh difpofition, prog- 
rofticated the event of the engagement. Guftavus led on 
the troops agaipft that wing of the Impcrialifts commanded 
by Pappenheim, whom he drove back to fuch a di dance, 
that he gained a point of the wind ; by which the fmoke 
fell upon their enemies and confidcrably embarrafied them, 
at the Came time that the Swedes were got without the 
reach of a battery which played furioufly on their flank. 
General Bar.nicr in the mean time cut in pieces the troops 
of HoJlicin, and mortally wounded the duke who command- 
ed them. Pappenheim ltd on his troops feven times to the 
charge, in hopes of regaining his former fit nation ; but was 
a*o‘ten repulfed by the Swedes. Tilly all this while en- 
gaged with the Saxons ; but having at laft driven them off 
the field, the whole ftrengthof the Imperial army was turn 
ed upon the Swedifh left wing commanded by General 
Horn. The Swedet fuftained the attack with the grcatefl 
firmuefs, until the king detached general Tcuffirl with the 
centre to affift them. The Imperialiils then were no longer 
able to Hand their ground ; but gave wav everywhere ex- 
cept in the centre, which was compofcd of 18 regiments of 
69 veterans accuftomed to victory, and deemed invincible. 
TVc Itnre- They made incredible efforts to maintain the reputation 
de had acquired ; and, thouvth fwept off in great numbers 

^n-at W * by the Swedifh artillery, never fhrtink or felt into confufion. 
flsuchter. Four regiments, after their officers had been killed, formed 
themfelves, and retired to the fleirt of a wood ; where they 
were all to a man cut in pieces, without demanding quarter. 
Tilly retired at the head of 6co men, and cfcapcd by the 
corning on of the night. Seven thou land Impcrialifts lay 
dead on the field of battle ; 4000 were taken priioners ; a 
fine train of artillery was loft, with upwards of 100 ftan- 
darcU, enfigns, and other military trophies. — On this oc- 
cafion it was that the Scots regiment in the Swedifh fervice 
firft p raft i fed the method of firing in platoons ; to which 
fome afciibe the aflonifhment and confufion that appeared 
y 0 in the Imperial army. It is thought, however, that the 
Conduct of Swedifh monarch displayed greater abilities in gaining this 
Guftavus viflory chan improving it afterwards ; for had he marched 
ccnlufvJ* immediately to Vienna, before his enemies had timetto re- 
cover their confternation, it is fuppofed that the emperor 
would have been obliged to abatidou his capital, and leave 
his hereditary dominions to the mercy of the conqueror. 
But Guflavus apprehended that Tilly might fall upon the 
Saxons while he was ravaging the Auftiian hereditary do- 
minion* ; which would have deprived him not only of an 
ally, but of the free quarters which the clrftov bad promifed 
to his troops in cafe of a retreat. For this and £one other 
rations He determined to penetrate into Franconia, where he 
Vol. XVilL Part I. 
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reduced fereral places, particularly the fortref* of Work* ■ ***^*" , 
burg. Tilly having collcftcd his fcattered troop*, which ' JIIJ lJ "' '* 
fotmrd an army ftill fupetior in number to that of GuiUvm.The Swede* 
marched to the relief of this place; but came too late. Hetake a nuni- 
then dire&ed his march towards Rottenbeig, where fourh**’ t»ums 
regiments were cut in pieces by a Swedifh detachment. 

Alter this the king reduced Hanau, Franckfbrt on tltc menUO f 
Maine, and Mcntz ; defraying a body of Spaniards, who the mui y. 
had thrown themfelves in his way to obftroA his paflf2ge. 

The court of Vienna was now thrown into the utmoft. 
confufion ; and fent everywhere begging afliftance, and foli- 
citing the Catholic princes to arm in defence of their reli- 
gion. The emperor was moft embarrafled in finding out a 
general capable of oppofing Guftavus in the flel.1 ; for the 
late misfortunes of count Tilly had entirely funk his repu- 
tat ion. Wallcftcin, an old experienced officer, was made Walfefteln 
choice of; but as he had formerly been difgrace' 1 , it was cholen - 
apprehended that he would rot accept of the command of f,tT * lbv llw 
\rbich he had once been deprived. This objc&ion, how- e5R ‘ ^ 
ever, was got over ; and Wallcftcin not only accepted of the 
command, but, at his own expence, augmented the army to 
40,000 men. 7 1 

During the whole winter the Swedifh army kept thcAjp^t 
field ; and be ‘ore the approach of fummer bad reduced 
Crantznach, Bobcnhaufen, Kirchberg, Magdeburg, Gozlar, b) . tbc 
Northeim, Gottingen, and Dundcriladt ; while the land- Swedes, 
grave William made great progrefa in Weftphalia. Gufla- 
vus Horn was repulfed before Bamberg ; but iboa hsd his 
revenge, by entirely deftroying two regiments of Imperial- 
ills. To prevent the troop* from being a Hefted by the lofa 
before Bamberg, the king refolved to give battle to Tilly* 
who was marching into Bavatia to prevent the Swedes from 
gaining a footing in that eleftorate. He purfued the Im- 
perial general through a vaft traft of count ty, defeated his 
rear-guard, and, having reduced a variety of towns and for- 7. 
t relics on the Danube, penetrated as far as Ulm. Advan-Cmmr ra- 
cing to the river Deck, count 'filly polled hixnfeU in a wood *7 defeared 
on the oppolitc fide, to difpute his paflage. Guftavus en-*^ kh’cd. 
deavoured to diflodge him by a regular tire from 70 pieces 
of cannon. The daughter was dreadful ; and Tilly 'himfe If, 
being wounded by a cannon-ball in the knee, died a few 
days before be was to have been fuperfeded by Wallcftcin. 

The following night the Imperial army evacuated the poll* 
part retiring to lngoldftadt, and others to Newburg. Gu- 
ftavus immediately crofted the river, and feized the towns of 
Rain ami Newburg, which the enemy had abandoned. Augf- 
burg next fubmitted ; and from the inhabitants of this place 
Guftavus exafted an oath of fidelity, not only to himlclt but 
to ^hc crown ol Sweden. This meafure gave the greatetk 
offence’ to many of the Germanic body, and made them ima- 
gine thru the king of Sweden had other views than the de- 
fence of the Protcflant caufe. 

From Aug (burg the Swedes advanced towards Ratiftxm; 
but were disappointed in their deftgn of getting poflieflioq 
of that city, by reafon of the Bavarians having thrown a 
very numerous yarrifon into the place. — In the mean time, 
nmbaffiidors arrived from Denmark, offering the incdiatioo 
cf that crown for obtaining a tailing peace between the con- 
tending parties. Guftavus, however, replied, that no fuck 
peace could take place till the Catholic princes thought pro- 
per to grant the Proteftaat* full and ample lccurity for their 
enjoyment of future tranquillity. But the ambafTadors had 
no itifttu&ions to propofc any thing farther, and thus the nc- 75 
goturion vauiftied. Guftavus now, refoiving to retort upon rhree 
themfelves the cruelties which t.he Bavarians had in fl i ft e d j ” . 
on the Protcftants, laid the towns of Morxboorg, Fvicien- * ^ 
gtn, and Lar.dfhut, in afhes. The inhabitants of Munich 
laved tUemklvcs by fubmiflion ; but as the pvalants in that 
£ c nei^h* 
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Swr^n. neighbourhood had collected themfdvet into bodies in order 
to murder the ftrarjglers from the Swcdifh army, GufUvu# 
burnt their houfe«, and defeated the force* of the elector, 
who had been joined by a conliderable body of militia. 

While GufUvu* wan thus employed, Walleftein had af- 
fcmbled a vatl army. He was tlrorv'ly folicitcd by the elec- 
tor of Bavaria to come to hi* afliftance ; but, in revenge of 
the elector’s having formerly obtained the command for count 
Tilly in preference to himfetf, he drew off toward* Bohemia 
to encounter the Saxons. Amheim, who commanded the 
*6 Saxon force* in that {dace, was the enemy of Guftavus, who 
The Sann had formerly rallied him for his cowardice. He thcre- 
/r b'* ^° rc P crn,,Ue ^ WaHeftem to gain an cafy victory, in hopes 
WaUeOdn *^at tnaftcr, the elector of Saxony, a prince entirely de- 
voted to his plcafurcs, might be induced to rclinquifh the 
fricndfhip of fuch a reftlcfs and warlike ally a* Guftavus ; 
and indeed he ufed all the eloquence of which he was 
mailer to detach him from the Swcdifh caufe. Several 
advantages, in the mean time, were gained by the Imperial- 
ids. Pappcnhcim defeated the archbifhop of Bremen’* ca- 
valry at Wcrdcn ; and three Swcdifh regiments were cut off 
near Kadingen- Pappcnhcim, however, was forced to re- 
tire, and withdraw his forces from Stade ; of which the 
Swedes took poffcfQon. Walleftein and the de£tor of Ba- 
varia, who had now joined their forces, threatened Guftavus 
with greatly fuperior numbers. At laft, however, the king, 
being reinforced with 1 5,0*0 then, no longer declined t he 
engagement ; but Wallelleiu was too wife to trull the fate 
77 of the empire to a Angle engagement againft fuch an enemy 

Guftmvo* ag the king of Sweden. Guftavus attacked his camp, but 
clmpMd Was re P u ^ ct ^ w *th the loft of 2000 men ; which cauted a *e- 
i* tejiu'fcd murmuring and difeontent again ft his raihnefs. Scve- 
withlofi. ral other misfortunes happened to the Swedes ; and at bit, 
after various manoeuvres, Walleftein bent his couric towards 
Mifnia, in order to oblige the elector of Saxony to declare 
againft the Swedes, and to draw them out of Bavaria, Gu- 
ftavus, notwithftanding the inconftancy of Auguftus, im- 
mediately fet out to aflift him. With incredible diligence 
he marched to Mifnia, where the Jmpciialift* were alYtm- 
bltng their whole ftrrngth. I fearing that the enemy were 
encamped at Weft n "ells, and that Pappcnhcim had been dc- 
.4 tached with a ftrong corps, Guftavus rtfolved to engage 
Battle of them before they could effect a junction. With this view 
l.tuxcD. he marrhed to Lut/.cn, where he attacked Walleftein with 
incredible fury. The Swcdifh infantry broke the Imperial- 
ifts in fpke of their utmoft efforts, and took all their artil- 
lery. The cavalry not being able to pafs the river fo expe- 
ditioufly ab the king thought neceffary, he led the way, at- 
tended only by the regiment «f Smaabnd and the duke of 
Saxe-Lauwenburg. Here, after charging impetuoufly, lie 
7$ was killed, as Puffcndurff alleges, by the treachery of the 
Ouftavn* duke; who, being coiruptcd by the emperor, (hot him 
in the back during the heat of the action. The news of 
bis death was in an inftanl fpread ewer both armies. The 
courage of the Imperial ifts revived, and they now made 
themfeive* furc of victory. But the Swedes, eager to re- 
venge the death of their beloved monarch, charged with 
fuch fury that nothing could refill them. The Imperialitts 
Si were defeated a fecond time, juft as Pappenheim, with his 
Ti.r imp*, frefh corps, came up to their affiftatice. On this the battle 
rdl'^dJ- 0 " Wa * r c n c *' e ^ 1 but die Swedes were ftill irrcfillible. Pap- 
fciLeJ penheim was mortally wdbnded, and his army Anally rout- 
ed, with the loft of $ZC0 killed in t!*c held and in the pur- 
fuit. 

C'hrifbns The viftory of Luticn proved more unfortunate to Swc- 
an iof.nK,' den than the greatell defeat. The crown devolved upon 
proclaimed Chriftina, an infant of fix years old ; the nation was invol- 
™ ved in an expealive foreign war, without ary perfon equal 
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to the arduous talk of commanding the armies, or rtgula. Strata, 
ting domeftic affairs, as GufUvu* had done. However , v — \ ■* 

Chriftini the daughter of Guftavus was immediately pm- 
claimed queen. The regency devolved on the grand bailiff, 
the marifchal, the high-admiral, the chancellor, and the 
treafurer of the crown. Oxenfticni was invefted with the 
chief management of affairs, and conducted himlclf with the 
greateft prudence. He was greatly embarraffed indeed by 
tlie diviiions among the Protcffant princes, which became 
more violent after the death of Guftavus ; but, in fpite of 
all difficulties, he went on purfutng the intcreft of hi* coun- 
try, and planning the means of retaining the Swcdifh con- 
quells. Matter* went on pretty fucceftfully till the year The S«eta 
1634, when, through the rafhnefs of the Swedifh foldicrs,recmc» 
they were defeated at Nordlingen, with the lofs of 6000 
men killed on the fpot, a number of prifoners, and 1 30 fafr'mfa, 
dards, with other military trophies, taken by the enemy. ’ " 

Oxenftiern’s conftancy was fhaken by this dreadful blow ; 
but he applied him felt diligently to repair the lofs, by re- 
cruiting the army, and rendering the allies faithful. The 
latter proved the moll difficult talk. The death of Gufta- 
vub, and the defeat at Nordlingen, had thrown them into 
dcfpair ; and every one was defnou* of making the heft g, 
terms he could with the emperor. The Saxons not only The Suva 
renounced their alliance with Sweden, but openly commen- declare*- 
ced war ngainll it; and though the regency would gladly 
have contented to an honourable peace, the enemy were now 1 * 
too much fiufhcd with fucccfs to gjant it. Oxenflitrn had 
no other refource than an allhnce with France, and the bra- 
very of his generals. In 1633, he went in perfon to the 
court of Louis, and concluded a treaty ; which, however, j 4 
anfwered no purpofc, as it was never obferved. The cne- Suerdta « 
my, in the mean time, pufhed their good fortune. They the lmj*n- 
furpriled Philipfburg, where the French had laid up vaftdMfc 
magazines; and reduced Spires, Augfburg, Treves, Wurtf- 
burg, Cobourg, and fome other places. To complete tlie 
misfortunes or Sweden, it was expected that the Poles would 
immediately invade Pruffia. To prevent this, La Gardie 
was difpatched thither with a powerful army ; hut as it was 
impoflibie to refill fo many enemies at once, the chancellor 
purchafed the frier.dfhip of Poland for 26 years by ceding 
that duchy to the republic. Thus be got rid of a power- jj 

lul enemy ; and the Swcdifh affairs began to revive by a n»e suw* 
vidtory which general Bannier gained over the Saxons, indrfeawfbf 
confequencc of which they were driven beyond the Elbe, P* 1 **’ 1 
Early in the fpriog of 16 36, the Saxon* made fome mo- 
tions a* ir they intended to cut off Bannier** communication 
with Pomerania. This he prevented by a flratagim ; de- 
feated a body of the enemy ; and obliged the Saxon* to re- 
tire- Soon after this he drove them out of their winter- 
quarters with confidcrablc lofs ; at which lime alio a conft- 
derable body of Impcrialills who came to their afliftance ^ 
were difperfed. In Weffphalia general Knipliauftn beat nie lm?e- 
the Imperialifts with the lofs of 1500 men, but he himfclfrUiiftr *- 
was killed in the purluit, and his army obliged to repnfa thsl** 1 ^^ 
Wefer. Some advantages were alfo gained in the neigh* ^°h ,,,A,utn 
bourhood of Mindcn by General Lefly, who had aftemblcd 
a confidcrablc army. In Aliacc, Bernard duke of Saaie* And t»y 
Wcy mar defeated count G alias the Imperial general, -and d-hc ni 
difperfed bis army. But wlwrn every thing feemed thus fuc- 3 * IC 
ccfsful for the Swedes, the city of Magdeburg, contrary to ra4r * 
the expectation of everybody, furrcndcrcd for want of pow* 
der, which the garrifon had wantonly confumcd. I hc Sax- 
ons alfo made fome conqucfts on the Elbe, which obliged 
Bannier to fecal general Lefty from Weitphalia to march 
againft the n. The Saxons fixed on a rr.oft convenient fitu. 
ation, whtace they hoped to dellroy the Swcdifh army with- 
out coming to a battle. But Bannier, rcfolvir.g to hazard 
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ev fry thing rather th«n fuffcr hit army to he wafted by fa- 
mine, advanced towards Perhrbcrg, a place dofely blocked 
up by the enemy. Here he drove from an advantageous 
polt tour regiments of Saxon cuiraflicrs, having killed or ta- 
ken priloncr* 400 men ; after which he loon forced them to 
Tbe Sainn*a general engagement. The numbers were very unequal, 
entirely de- Bannier’s army amounting to 9000 hnric and 7000 toot, 
and the Saxons to i 5,000 horfc and 13 battalions of foot. 
The battle bejan with great fury ; the right wing of the 
Swedes was almoil oppreffrd by numbers before the left 
could conic to their afliftancc. They were ten times dri- 
ven bnck, and as often returned to the charge. At laft 
they made fetch a defperate effort, that the enemy were 
entirely broken and defeated. Five thoufand were killed 
on the fpot, 3 coo wounded, and as many taken prisoners, 
together with 1 50 colours and ftaudards, and fcveral pieces 
of cannon. 

Thus ended the campaign of 1636, in a manner highly 
honourable to the Swedes. Some fruitlefs negotiations 
were fet on foot during the winter j but thefe coming to 
g 9 nothing, Bantiier quitted his winter-quarters very early in 
light regt- the I*-'*! 1 * 0 * ar| d falling upon eijht regiments of Saxons can- 
au'iusof toned at Eulcnbuig, puriued them to Torgau, where he 
k*nprifbn °kh*ed them to furrender at diferetion. Another party of 
cr*. * 3 $* xon * wa * defeated in the neighbourhood ot Leiphe t af- 
ter which he propofed inverting that city. But in thi* pro- 
ject he was dif?.ppointcd by the Imperialifts penetrating into 
Banker ^.Thuringia He then called in all his detachments, with a 
fra-* she view to prevent them from c rolling a river named Sala ; but 
,‘criaiift* jn this alfo he was difappointed. However, he had the 
ob * i * good fortune to defeat 2000 Imperialifts near Pcgau, and 
to deftioy fcveral detachments that attempted to obllrticl his 
march. Yet, notwithftanding all thefe iuccdTes, Bannier 
found his lit nation every day more llraitened, from the con- 
tinual increafe of the enemy's forces ; which obliged him at 
laft to retreat into Pomerania, out of which he loon drove 
count Gallas. 

The affairs of the Swedes were now once more reduced 
to the brink o! ruin, through the unguarded conduit of ge- 
neral Wrangel, who had alfo an army in Pomerania. Af- 
ter Bannier had driven count Gallas out of the province as 
above mentioned, Wrangel, imagining himfclf perfectly Ic- 
curc, cantoned his troops, and extended his quarters, the bet- 
Pomerania tcr to accommodate his army. But Gallas, being informed 
m«atrrd hy of this proceeding, fuddenly returned, ravaged all Upper 
the !m r e- Pomerania, and reduced the towns of Ufcdom, Dernmin, 
riaJiiks. an( j Wollin ; after which, leaving garrifons in the fortreffes, 
he returned to his winter-quarters in Saxony. 

This unfortunate campaign counterbalanced all the ad- 
vantages of the former Wrangel was fo (truck with the 
fuddennefs of the blow, that he could take no mcafures for 
9* opposition. Some of the Swedifh allies again fell off, and 
Tlie impc- took up arms a^ainft them. In 1638, the Swedifh affairs 
X'ato! by" a l-*' n began to revive in this quarter, through the excellent 
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conduct of. Bannier, who defeated count Gallas with the 
lofs of 3000 men killed and taken prifoners. Purfuing his 
good fortune, he fo haraffed the count, that he obliged him 
in threat hafte to repafs the Elbe, and take (belter in the he- 
reditary dominions of Auftria. Great as Bannier’s exploits 
93 had been, however, they were eciipfed by thofe of duke 
Sc dukeof Bernard. That general bad fo incieaftd his army in the 
Saxe Wey- Proteftant cantons of Switzerland, and in Franche Comte, 
caiar. that he found himfclf in a condition to act without the af- 

fiftance of the French, who indeed were but treacherous 
allies. Advancing to the Rhine, he fazed on Scckingcn 
and Laffuburg, and laid fiege to Rhcinficld. The Imperial- 
ids, in conjunction with the troops of Bavaria, advanced to 
the relief of the place. Aa engagement endued, in which 
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the victory was difputed : the enemy threw fuccour* into Sweden, 
the city, and the duke withdrew his army. Within a ’ T ^ 
month he gave them battle a fccond time ; and fo complete- 
ly defeated them, that only or.e Imperial officer above the 
rar.k of a captain cfcaped bein<r killed or taken oriioncr. 

He then renewed the liege of Rhcinficld ; which he redu- 
ced. as well as fcveral other important places. Advancing 
to ttrifac, he blocked it up with a defign of forcing the gar- 
rifon to furrender by famine. General Got/., with f 2,000 
men, attempted to throw in »ooo waggons ot provifiong; 
but he was defeated, with the lofs of all his nr.cn except 
2500. Duke Charles of Lornir, with 4000 men, joined 
the remains of Gotz's army, in order to relieve the town ; 
but being furprifed by Bernard, his whole army was cut iu 
pieces. A third attempt was made by Gotx, but it proved 
as uniuccds'ul as the former; and the place being reduced 
to great limits, was obliged to capitulate. 

In January 1639, the two vi&orious generals Bernard 
and Bannier prepared to attack the enemy on their own 
ground. Bannier made an irruption into the territories of 
Anhalt and Haihcrftadt. Leaving his infantry behind, he 
pulhed on with bis cavalry, and furprifed Sails, grand- mailer 44 

of the Imperial artillery. After a bloody conflict, the Bannier do.- 
Swedcs gained a complete victory, feven regiments of tlie^ at 
enemy being cut in pieces. Next entering Saxony, he 
feated four regiments of the enemy, obliging a much larger cement*, 
body to take flicker under the cannon of Drefden. Flear- 
ing that the Saxons were encamped near Chemnitz, where 
they waited to be joined by the Imperialifts, he refolvcd to 
attack them before tin’s junction could be eftieted. The 
fame good fortune (till attended his arms, and the Saxons 
were almoil all killed or taken. Bannier next entering into 
Bohemia, laid the country under contribution ; after which, 
returning crofs the Elbe, he tell on general Holskirk, who 
was encamped near Brandeiz with 10 regiments of horfc 
and ft vend battalions of foot. Him he defeated with the 
lofs of 2000 men. The remains of the Imperial fotces were 
pur fued to the walls of Prague, and the general) Ho&kirk 
and Montccuculi were taken prifouers. Yet, notwithftand- 
ing thefe conftaut furcclfcs, the enemies of Bannier multi- 
plied daily. He had expected an iniurre&iun in his favour 
in Silelia or Bohemia ; but no fuch event took place. The 
Proteftant princes, overawed by the enemy, did not fern! 
him the ncccflary afliftsncc. Undilmaycd, however, by dif- 
ficulties or danger, Bannier performed wonders. He de- 
feated a body of Imperialifts at Glatz ; three times he drove 
the Saxons from their camp at Firo ; and yet was forced to 
evacuate the place* bccaute he could not fparc a garrifon. 

His army being deftitute ot the means or recruiting, was 
conlidcrahiy diminilhed in number ; yet with it he reduced 
a number of towns, and obtained a variety of other impor- 
tant advantages, when on a fuddea all his hopes were blaft- 93 
ed by the death of the duke of Saxe-Weymar ; poilonrf,^ M ’^ 
as was fuppofed, by the French, who were defirous of get- n f C ? n T _ 
ting the town of Brilac into their lianiis, from which the Wcynur. 
duke prevented them. 

The difficulties to which Bannier w*a$ now reduced pro- ^ 
ved extreme. The French monarch took upon him to dif- Treachery 
pole of the army and conquefU of Bernard as he thoughtof *he 
proper. Brifac, and other places of impoiunce, lie kept toF reRC h* 
bimlelf; after getting pofltflion of which, the French en- 
deavoured, at* much as poflibls, to ruin the army. In the 
mean time, the Imperial army under Piccolomini, in the Ne- 
therlands, wan prodigionfly augmented ; and the archduke 
Leopold* William, in quality of gencraliffimo, was affembling 
bis whole ftrength to cruih the Swedes at once. Bannier, 
however, did not dclpair. George duke of Lunenburg ha- 
ving conceived dome difguft at the emperor, Bannier hoped 
L c 3 to 
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A Swedrr. to gain Mm over : he therefore approached nearer to hie 
country ; by which alfo he drew towaids the armies of Wcy. 
Impirial- roir * n ^ Hcflie. In his way he cut in pieces a body of 
hli'rfefcatfd too? Croat*. General Konigfmaik routed the lrr.ncri.ih 
bv Kflsi.i. ift* *t Gera ; a fecond time at Scholen ; and a third time 
entirely detested them near I<ctpfic. Bannier was very pref- 
fing on the allies to join him and at laft, in i6fO, he was 
joined by the Wcymar army under the dukee of I.onguc- 
tille and Gubricn, a body of Ruffians led by general Mc- 
latu'er, and the troops of Luncnbnrgh commanded by gc- 
neral Klitring. The army now amounted to a 2 battalions 
o‘ infantry and 22,000 horfc ; fothat they were much more 
than a match for their enemies, had they been under the 
folc direction of Bannier. But unanimity was wanting ; 
every one would be fupreme in the command ; and Busier, 
the bed general of them all, had the kail influence. Iu- 
dead of thufe mallcrly and dccifivc ftrokes by which tlie 
Swedes had hitherto diftinguiihed themiclvts, the armies 
continued looking at one another, each fullering the rigours 
of famine. At laft BannicT, refolding to expofe his troops 
no longer, Cet out for 1 httfingia, through Franconia, to 
feire an advantageous poll on the Maine ; but as he advan- 
ctd to the Sala, he found the Imperialifls entrenched on the 
other fide. Finding it impoffible to force a pillage, he took 
the road through Heffe, where his troops fuffered greatly 
by famine. Here he propofed to fight the enemy ; but the 
Land grave and duke of Lunenburg rctufed their con lent. 
Upon this he threatened to leave them to the mercy of the 
confederates, and thus obliged them to be fomewhat more 
pliant. None of thofc brilliant foceefles, however, now at- 
tended the operation* of the Proteftant allies : the cam- 
paigns of >640 and 1641 were fpenl in ufelcfs marches and 
countermarches ; ferving only to bring the army into the 
great eft dangers, from which they were a* conftanlly relie- 
ved by the active and intrepid Bannier. At laft thik brave 
general, worn out with perpetual fatigues, died of a fever in 
the year 16 ji, leaving the Swcdifh army in a work lit na- 
tion than ever. 

The Impcrialifts were too well acquainted with the abili- 
ties of Bannier, not to take advantage of the opportunity 
A Rwe '.fn offered by Ins death. A Swedifh detachment was cut in 
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pieces at Quid len berg. The Swcdifh army, accuftomed 
only to be obedient to Bannier, became mutinous, and Fic- 
rolomini rrfolvcd to fall upon them with his whole force. 
But the four generals, Wrangel, Konigfmark, Wittembeig, 
and Pful, having convinced the foldiers of the ncceflity of 
defending them (dives, made fuch excellent difpolitions, that 
the Imperialift* durlt not attack them. Piccolomini then de- 

100 tached part of his army to attack the Iicflians in-their quar- 

TVe imre. ters ; bnt Wrangel end Konigfmaik threw' themfclvcs in 
rj'iftsde* their way, and de 4 catcd them with the lofs of soco men. 
luted. This however, did not retrieve the Swcdifti affairs. 

101 Diflenfioas and mutiny began again to take place in the ar- 
Co-rral iny to fuch a degree as threatened its diiTolution. In 164s 

general Toreftflon was fent from Sweden, with a large fum 
t»kc- die t> f money and a ft tong reinforcement, to take upon him the 
r^hf^Sws ^*P refDe command. This general was inferior in abilities 
tifc army, to none of his predeccfTors, and defigned without lofs of 
time to come to an engagement ; but the Weytnar army (e- 
parating from him, put an end to that defign, and obliged 
him to remain for a confiderablc time inadive. He was al- 
fo confined to his chamber for fome time by a dangerous 
gout ; and thus a report of his death being (pread, the 
Impe rialifts were encouraged to begin a long march through 
roads fcarce pafi'able, in hopes of furprifing the Swcdifh ar- 
my without a general. Torftcnfon having intelligence of 
. this, lei zed an advantageous poft, which could not be fit- 
ted ; and thus obliged the enemy to retreat, after haring 


10 ] S W E 

fuflered is much by their fatiguing march ai H they had *wt4*w. 1 
fought a bloody bettle. Then joining general Stalhsnch, 1 
who bad been driven by the Imperiulrns out of Kikfia, 
reduced the town of Great Glo:,au # with a number of othtrvml towns 
important pieces; after which he laid fiege to Scliw* iduitx. 

The duke of S axe- La wen bar,: h, at the head of all his ca- 
valry, endeavoured to throw in foccour* ; Intt was defeated 
with the lofs of 3000 men. He himicli was taken prifoner, 
and died of chagrin a few days after. In confequencc of 
this defeat Schweidnite funendertd at difcrction ; and Tor- 
ftenfon having fent a detachment to inveft tl»c city ofNciflc, 
proceeded with the rell to drive the enemy entirely out of IC y 
Silelia. This he effectually performed; obliging them to Drives th« 
retire over barren mountains, almofl familhed for want of 
provtfions, and hirifled by his light troops; fo that thisg^* 
late ly formidable army was almoft entirely ruined. With take* ol- 
his victorious troops the Swcdifh ventral then poured into mwu, &x. 
Moravia ; where, in five days, he reduced the ftror.g town of 
Olmut* (which not 1 ng ago fuftained a liege of a.*, many 
weeks by the late king of Pruffia). Litta and Ncwftadt 
(hared the lame fate ; after which, the Swedes, returning 
fuddenly to Silcfia, made themfclvcs mafters of Opptlcin and 
Bricg, and laid fiege to Brdhu. Here the garriton made 
fuch an'obftinate defence, that the Impcrialifts had time to 
affirm ble under the conduit of the archduke Leopold, and 
come to their relief. As Torftcnfon was greatly interior 
in number, he raifed the fiege ; but appeared fo formidable 
in his retreat, that the enemy durft neither attack him, uor 
attempt to prevent his encamping in a very advantageous fi- 
tuation. The Imperial! fts took this opportunity of laying 
fiegc to Glogau ; but after having loft a great number of 
men, they were Wvccd to abandon the enterprise on the 
junction of Wrangd with Torftcnfon ; by which means the 
Swedes were once more in a condition to face their enemies 
in the field. 

Torftenfun nowprojc&ed an irruption into Bohemia, and 
putting his army into winter quarters in that country ; but 
iii this he was prevented by the vigilance of the enemy : 
however, he reduced the city of /Cittau, where, fur the firlt 
time, a cartel for pri loners was elLLlilhed ; by which means 
the Swedtfh army was confidrrably augmented. Thus dif* 
appointed in his defigns on Bohemia, Torftcnfon directed 
lug courfe to Lcipfic, which he intended to inveft. The 
Imperial general* affcmbled their whole force, and fet out 
to lelieve that important place. The two armies toon came F-Tvirrl T de 
in fight of each other ; and a furious cannonading was the 
prelude to a general engagement. A tingle bullet had ah" 1 bwpi*. 
nioft proved fatal to the Swcdiih cauie. It carried away 
the furniture cf Torftcnfon's horfc, killed the count Pala- 
tine’s horfc, pierced general Rabcnau through the body, 
took off the head of a celebrated counfclior named CrekU, 
and carried away the leg of a private foldicr. The Swedes, 
as foon as the armies came up, behaved with their wonted 
refolution, and a ‘ter an obit mate conflict obtained a com- 
plete victory ; 5C00 of the enemy being killed on the fpot, 

3000 wounded, and as msrtiy taken pnfoners. This victory 
was followed by the immediate iurrender of I>eipfic ; and 
in all probability the Swedes would have finally triumphed 
over all their enemies, bad not a rupture with Denmark cn- ro ^ 
filed. Torftcnfon and Horn behaved with their ulual valour War witfe 
io Holftcin and Schoacs, while general Konigfmaik diftin- Uvon-ark. 
guilhed himfelf in Germany ; but the ruin of the Wcymar 
army, which was totally defeated with the lofs of one half Jc ^ 
its number at Dettingen by the Bavarians, pioved a dread- ThrSwtdrt 
ful blow, from which the Swedes could fcarce recover thera-dcimcd •* 
felves. Indeed, nutwithftanding the valour and fucccfs of ‘ Jets h»g ec * 
the Swcdca, their affairs in Germany mull have gone to 
wreck in the campaigns of 1643 and 1644, had not the 
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French wider Ccmk and Turenne made a »oft powerful with neceffarici. 
diverfion, and pti formed fuch exploit* as immortalized the 
name* of thefc two generals. 

In ifi4f» the war againit Denmark was pnfhod with fuch 
vigour, that a peace, eery honourable and advantageous for 
Sweden, was concluded ; and thus Torftcnfon was train it 
liberty to a£l a^ainit the Imperialifta. He now took mca. 
force ror carrying the war into the heart of the Auftriau 
dominion*. Hatfield affemblcd a confiderable army to op- 
pole the Swedes ; ard the emperor came in perfon to Prague 
to animate his troops. The two armies oamc in fh'ht at 
Janoovit*, and both prepared tor an engagement. The va- 
lour ot the Swedes dice more prevailed ; and they totally 
defeated their enemies. Four tnoutand ot the Imp<rialift$ 
were killed on the fpot, among whom were general Hatfield 
and a great number of officers ; and near jc 00 were taken 
prisoners. No great advantages, however, were derived 
from this victory. Some towns indeed were reduced; but 
at lad Torftcnfon was obliged to retire into Moravia, 
where he put his army into winter- quarters ; and in the 
beginning of the year 1646 retig ned the command to 
W range!. 

The new general conducted the Swrdith affairs with 
great ability and fuccefs; till at lad the Imperialifta, find- 
ing thonfclves finally unable to drive the Swedes out of 
Germany, concluded a peace with them in 1648. This 
was the memorable treaty of Weilphalia, by which the Ger- 
manic couilitutioa was fettled upon its ancient principles, 
and thole impip.rablc difputca which had fo long torn the 
empire were ended ; the duchies of Bremen and Verdcn, all 
the Upper and part of Lower Pomerania, the city of Wif- 
mar and the iflc of Kugen, were afligned to Sweden, and 
a gratification of five millions of crowns was given to the 
army. 

Sweden now enjoyed forae years of repofe. Charles Gu- 
flavus, count Palatine, having gained the favour of Christi- 
na, was appointed generalilfinio of the forces and heir appa- 
rent to the crown. A marriage was propofed between 
them ; but the queen would never Lftcn to this or any other 
proposal of the kind. In 165c, the ceremony of the queciTa 
coronation was performed ; but in four years thereafter, fhe 
refigoed the crown in favour of Guftavua. (See the article 
CmttSTMA)* 

The new king found himfclf involved in confiderable 
difficulties on his acccflion to the throne. The treafury 
was quite extuufted ; great pait of the revenue was ap- 
pointed for the (uppott of Chriflina’s household •, the people 
were oppreffed with taxes; and the nation having been dif- 
armed for fcvcrtl years, hr gin to lofe its reputation among 
foreigners. To remedy thcic evils, Charles proposed to re- 
fume all the crown-lands which had been alienated by grants 
to favourites during the late reign ; to repeal a duty which 
had been laid upon lilt ; to put the kingdom in a pollute of 
defence ; and to enter upon a war with tome neighbouring 
ilatc. Under a pretence, therefore, that Cafimir king of 
Poland had queflioned his title to the throne, he began to 
make preparations for ins-admg that kingdom. Several cm- 
baffles were Cent from Poland to Stockholm ; but focne point 
of cctcmoiry always difappointed them of an audience of the 
king ; fo that they were obliged to return without their er- 
rand. As foon as matters were in ixadinc!s. General Wit- 
aemberg made an irruption into Poland from the fide of Po- 
merania. The Pole* oppofed him with an army of i5,cto 
men ; but inftead of fighting, they began to negotiate, and 
in a /hurt time entirely difperfed thcmiclveM, C karlrs him- 
felf foon followed with a powerful army, and puriued his 
march without obftrutkion, ail the cities hrowing open their 
gates to him as he approached, and offering to fuppiy hut 
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A* he advanced to Cracow, Cafllmir re- Sweden, 
fulved to make one effort to fare his capital. H is army k 
amounted only to to, 000 men ; and thefe were unfortunate.-p^ 1 ,?^ 
ly luch as had never Hood fire. After a fetble rcfiitance, defeat*.!, 
they fled with precipitation, having loll 1000 men killed ^ndihc 
and taken prifoners. A lew days after this Chailes defeated 
the Poles a fecond time, about ciVht leagues fiora Cracow > re *** ’ 
upon which Cafimir fled with his family 10 Oppelen in Si- 
Itiia. T*hc capital was then invclfcd ; aud though de'ended 
with the utmoli valour by Stephen Czar:: tiki, was in a (hurt 
time obliged to capitulate. Thus in lefs than three months 
Charles apparently became mailer of Poland ; but it loon be- 
came evident that the Poles had no intention of abandoning 
their former fovereign. , IT 

In 1656 a war took place with the tleekor of Brandca- War wi*b 
burg. While Charles was employed in the., conqucft oP*’* elc ^ or 
Pula 1 id. that prince had invaded the Royal and Ducal Pruf- ^ 
fia, and reduced the moll confiderable towns with little 
oppoiition. The king of Sweden took umbrage at his pro- 
gress ; and having marched agairtli him, defeated his forces 
in fcvcral flight encounters, and obliged him to own that he 
was a vaffal of Sweden. Thcfc rapid conqueits alarmed all 
Europe ; and the different powers fought for means of 
driving the Swedes out of Poland, which they had fo un- rT * 
expectedly and unjuttly feiacd- The Poles were no foonerThe Pole* 
allured that they Ihuuld be affiited, titan they everywhere revolt, 
revolted and maffacred the Swedes. Cafimir returned from 
Silcfia ; and thofe very troops and generals who had before 
fubmitted toChailes without opposition, now ranged them- ft ^ 
ft lvcs under the banners of his antagonist. Charhs imme- Charles 
diatcly marched from Pruflia to chailiie the infolencc of the.c*»ns * vir* 
Poles, and totally defeated a b;*Iy of 1 2,000 men uuder thc t ' r T»^ t ** 
command of Czamcfki. 'Phis did not hinder all the Poka r ^'^*£ *** 
incorporated with his troops to defert ; which confiderably 
reduced his am\y ; and the campaign being performed iu 
the depth of winter, he was at laft obliged to retreat to 
Pruffia. In his march lie was haraffed by the Poles ; and 
a body of 4000 Swedes was futprifed and defeated by them 
at Warka This lots, however, was foon after rccompenfcd 
by a complete vitfWy gained by Adolpbus the king's bro- 
ther and General W ran gel over Catrndki. In the mewl 
time the king was taking meaiures for laying liege to 
Dantxic ; but was prevented by the Dutch, who threat- * 

ened to oppofc him, unlefs a proper regard was paid to their ( f e 
interell. Charles accordingly granted them advantagcoustnrcludm 
terms ; and afterwards earned over the elector of HranJcn-* treaty 
burg, by cedin’ to him the fovencignty of Pruffia, tiiast 
he might be at liberty to turn Isis whole (trength againlk^ elcdor 
Poland. of Bmidcr* 

By the treaty juft concluded with the tleftor, the latter burg, 
was to afiift Charles in his war with Poland ; but the elec- 
tor had fo procratlmaud matters, that the Pole?, having ob- 
tained afliftance from the Tartars, had reduced the city of 
Warfaw. The two princes, however, now marched in con- 
cert againfl their enemies, who were encamped in a Ifrong 
fituation in the neighbourhood ot the city above-mentioned, 
their camp being fronted by the Viftula. The Poles were 
driven fiom their entrenchments with prodigious daughter, ITJ 
and a vail number taken prifoneis. The Poles and Tartars The Hi'cr 
then laboured to brrak the alliance ; with which view they* d T« *r» 
entered Ducal Pruflii, and defeated the electoral army, 
king prince Radxivil and other perfons of dill in£tion pri-fl 4Ui !^rT 
fouers. The Swedes foon had their revenge. General 
Steinboek attacked the fame Polifh army at Philippowa, 
and overthrew it with fuch (laughter aa obliged the Poles 
for that feafon to quit tlic field. A more formidable enemy 
than the Poles now* began to make theT appearance. T be 
Kuffuoi invaded the provinces of Carclia, Lagcrmania, and 
2 Livonia , 
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Sweden- IJvnni* ; while the ele&or of Brandenburg began to waver either fide. In Poland matters went on much worfe. The ®*rier 
Vj Jo his fidelity. To preferve this only ally at fuch a critical houfc of Auftria had now declared for Cafimir ; a German _■ " J 

TKe^tuf- j un & urc > Charles was obliged to give him more advantage- army entered Poland, and reduced Cracow, though not 

inva 'e ouh terms than thofe already mentioned ; v'hile the Kuflians without great loft to themfelves. Cxarncfki entered Pa-«{ Askni 
the S wed i fh were rcpulfed in the provinces of Carclia and In^crmania. merania, where he butchered the unhappy pcafants witlioat ^iVa 
dijnmiom. j^ lt ; n ]. av oma they had better fuccefs, two important for- mercy ; but on the approach or Charles he fled as ufual,*^ 1 ^ 
trcflVs falling into their hand* ; after which they laid fiege having gained nothing by his expedition but the character 
to Riga. For feven months they battered the walls of this «f a cruel barbarian. 

city, without once venturing to pafs the ditch or ilorm the The king of Sweden was now furrounded by menues. 
nt practicable breaches. The hefie^ed, under the command of The elector of Brandenburg had declared againft him ; and 
.Are defea- Magnus de la Gardie and Suivm Hdtnfield, defended them- he had beftdes to enga »e the armies of Auftria, Poland, 
-trrUvcfore f c | vc5 w ith the greateft intrepidity ; cutting off many thou- Ruflh, and Denmark, in the field. In this dangerous fitua-Cfarktir 


fends of the enemy in the laities they made. At lall they 


he refolvcd to attack Denmark, in fuch a manner as™!"^- 


attackcd the Ruffian camp, drove them out of it with fhould oblige that power to come to a fpeedy accommoda - ^ 


great (laughter, and obliged them to xaife the fiege with 
precipitation. 


tion. His defigns were forwarded by a very early frofl,^, 
which enabled him to tranfport his troops without the cx- 


Charlc*, notwithftanding the number of his enemies, was pence and trouble of {hipping. Having palled over on the ice 
now become fo formidable by the valour and difeipline of to the ifland of Funcn, he cut in pieces a body of 4000 

bis troops, that whole armies often fled on the very news Danilh foldiers and 500 peafants. The whole iiland was 

of his approach. At la(t, in 1657, the Poles, finding they reduced in a tew days; after which he palled to Langland, 
could not refill him in the field, contented thcmfclvcs with then to Laaland, after that to Falftre, and lallly to Zealand, 
tis tiarafling the Swedes on their match, and cutting off the The Danes were terrified at this unexpected invafion, and 
Charles en- foraiyers and convoys. This proved much more definitive wetc giving thcmfclvcs up to dcfpair, when Charles offered 
*rr*ioto *** to 'the Swedes than their former method; fo that Charles to conclude a peace upon equitable terms. The king of 
vrith Ra- was obliged to enter into an alliance with Ragolfki prince Denmark very gladly contented ; but with a defign to re- 
jrneiVi of Tranfylvania, by afTDning him certain provinces in his new the war as toon as he thought it could be done with 

» ritiec of neighbourhood, in order to lurnilh him fell with irregular fareiy. Bv this treaty, called the treaty of RofbtM, con- Pt*<r* 

Tranfylvt- troops, who might fight the Poles in their own way. This, eluded on the uth of March 1658, the provinces o r Scho-d 1 ^ 
however, proved of no real advantage ; for the confederates, nen, Halland, and Blekin.r, Lylter, and Hu wen, the ifle 
after (pending a whole campaign in Lithuania, were obli- of Borkholm, the baillia^es of Bahus and Dronthcim in 
ged to return without accomplilhing more than the rcduc- Norway, were yielded to Sweden, and a free paffage thru* 
tion of a finglc fortrefs ; upon which Charles returned with the Sound was granted to the Swedifh (hips. 

«15 the Swedifh army to Pruflia. No fooner was Charles retired, than the king of Den- 

J.fopr.l J Leopold, the young king of Hungary, having beheld for mark began to a£t againll him in an underhand manner; on 

a long time the Swedes with a jealous eye, now refolvcd to which, refolving to anticipate him in his defi jns, he appear- i$j 

declares declare for Poland. The more effectually to curb the am- cd unexpectedly with a fleet before Copenhagen. Had heThcvff 
againft hition of the Swedifh monarch, he folicited the king oF given the affault immediately, before the inhabitants had rt ™**" 

.Sweden. Denmark to come to a rupture with him. This was in- time to rccovci from their furprife, it would probably havej^,^ 

RsgoMVPs ^ ant ty complied with, and the Danes invaded Bremen, furrendered at once; but, by Landing at the diilance of I76igcd 
army de- Charles haltcncd to oppofc this new enemy ; which gave miles, he gave them time to prepare for their defence : the 
ftroyed by fuch offence to Ragotfki, that he neglected to take the pro- fiege proved extremely tedious, and at lafl the place was re- 
■the Poles p Cr rneafurcs for his own defence in the abfcnce of the lieved by a Dutch fleet. On this Charles converted the 
tars. IV * an ^ fuffered his army to be dcllroycd by the Poles fiege into a blockade, which continued rill the end of the war. 

and Tartars. At the fame time the Turks invaded Tran- W ran gel reduced the ftrong fortrefs ol Croneubuig ; and 


fylvama, under pretence that Kagotfki, being a valla] of the 
115 Grand Signior, had no tight to invade Poland without his 
*\“** ^ cave * Ragotfki oppofed them in the field ; where he was 
hilled b* 1 ^ defeated and killed, having Charles deftitute of the only ally 
jthe Turks. on w 'hom he could have depended. 

The king, however, not difmaved by this mi* fortune, 
•traverfed Pomerania and the duchy ot Mecklenburg ; after 
which he fell upon Holllcin, while general V\ rangcl with 
another corps entered tlic duchy of Bremen. The latter 
TS g executed his meafures with the utmoil vigour and intrcpidi- 
Bravcry ty. In 1 f clays he retook all the towns which the enemy 
wrdfucceft ], a< j educed ; defeated and drove the Danifh army out of 
o^giperal ^ COU niry, killing 30000! their ‘bell foldiera. In HoKlcio 
* ’ the king reduced fcvcral fortreffev, laid Itachoe in afhes, de- 
feated a body of Danes, mid laid fiege to Fredciic-Udda, 
into which the Danes had thrown a ilrong garrilbn. The 
conduft of this fiege he left to Wrangcl, he himfclf retiring 
to Wifmar in order to obferve the fit nation of affairs in Po- 
land; but no fooner was he gone than Wrangcl attacked 
the place with fuch fury, that he became maflcr of it in two 
houra. In the province of Halland the Swedes were de- 
icated ; but the enemy derived no advantage from thcii vic- 
tory : at fca the fleets met, and maintained a hot engage- 
iacut for two days, without any coQtidcrabk advantage os 


the Swedifh forces were fo judicioufly polled, that all Den- ijt 
mark was in a manner blocked up; when, in 1660, king 3 
Charles died of an epidemical fever: and thus an end was 9 ^. rJ> 
put, for that time, to all the ambitious defigns of Sweden. 

The new king Charles XI. was a minor at the time ofOuiL 1 ^ 
his father’s death ; and as the kingdom was involved in a 
dangerous war with fo many enemies, the regency determin- 
ed to conclude a peace, it it could be obtained on reafonable ttj 
terms. A treaty was accordingly concluded at Oliva; by r,Mt J^ 
which Cafimir renounced his pretenfions to the crown 
Poland, and that republic gave up all pretenfions to Livonia. 
Bornholm and Dronthcim were ceded to Denmark ; and an 
equivalent in Schonrn remained with Sweden. During the 
minority of the king, nothing remarkable occurs in the his- 
tory of Sweden. In 1672 he entered into alliance with 
Louis XIV. which two ycait alter involved him in a war 
with the eledlor of Brandenburg. At fiift the Swedes car* unnia- 
tied all before them ; and general Wrangd having fallen h-rg- 
fick, they continued their conqucfts under another named 
Murdtnjtidt. Alinoft all the towns in Brandenburg were 
reduced, when the cleftor arrived with an army to the re- 135 
lief of his diilrefled fubjedl*. He retook feveral towns, de-TV 
fealed Maidtnfeldt in a general engagement, and foon after, 
forced them to abandon all their conquclU. la conjunction^ 
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with the Danes, he then invaded the Swedifit dominion! i 
u ""‘ v '" w many places of importance were reduced; and, in 1676, 
Sweden received a molt definitive blow by the defeat of 
her fleet in an engagement wirh the combined fleets W Den- 
mark and Holland. Soan after this the king took, the go- 
vernment into his own hand*, and in fome degree rrllorcd 
the fortune of Swcdcr ; but though matters went on in a 
more profperoui way where the king commanded in perfon, 
the fame Ioffe* and difgracc attended the Swcdifh arms in 
every other quarter. In Pomerania, count Konigfmark lott 
rt6 every place of importance excepting Stralfuni, Stctiu, and 
*heir af- Gripfwald. In 1678, the Swedifh fleet was defeated in 
tin every- two engagement!. At Landfcroon a mod obftinate battle 
* was fought from ten in the morning till fix at night ; when 
both parties were obliged, by their fatigue, to retire to their 
rcfpe&ivc camps. At Oldeval in Norway, the Swedes were 
defeated; and the Danes laiddri'ulatc the iflands ot Ocland, 
Smaaland, Unno, and Kuno ; while the electoral troops 
and Jmperialitts reduced count Konigfmark to the utmoit 
diftrefs in the neighbourhood of Strallund. 

In this deplorable fit nation oT affairs count Konigfmark 
found an opportunity of attacking his enemies to fuch ad- 
vantage, that he obtained a complete victory ; after which 
he ravaged the duchy of Mecklenburg. Yet notwithftand- 
ing this fucccfs, he could not prevent the elector from re- 
ducing StraKund ; after which he was obliged to evacuate 
Pomerania ; and, to complete hit diftrefs, the fleet which 
trai’fportcd the Swedifh army from Pomerania was wrecked 
on the coaft of Bornholm ; by which accident 2000 perfons 
were drowned, and the remainder plundered and taken pri- 
loners by the Danes, though they had been furnilhcd with 
paflports from king Frederic. 

In this unprnfperous fituation of affairs a peace was con- 
cluded at St Germain’s. between France and her enemies, 
by which the Swede* and Danes were left to decide their 
quarrel by thcmfclvcs. Denmark was by no means a match 
for Sweden, «ven in the diftrefled fituation to which flic was 
race con- reduced : for which rcafon a treaty was i nil antly concluded, 
uded. on terms much more favourable to Sweden than could have 
been cxpc&ed ; and the peace was confirmed by a marriage 
between Charles and Ulrica Eleonora, daughter to the king 
of Denmaik. From this time the Swedifh monarch applied 
himfelf to the reformation of the ftate ; ant! by artfully ma- 
naging the dilputcs between the nobility and peatants, he 
obtained a decree of the fiatea empower. r.g him to alter the 
larlea be- confiitution as he plcafcd. Being thus invefied with abfo- 
*b- lute power, he proceeded to take fome very extraordinary 
mcafurcs. In 1685 lt w * 9 projected to liquidate the public 
debts by railing the nominal value of money, without adding 
any thing to its intrinfic value. This was put in execution 
the following year, by which the creditors of the govern- 
ment loll upwards of nine millions of crowns. This, with 
fome other arbitrary fteps taken about die fame time, dif- 
gufted all the nobility, merchants, and crown- creditors. In 
Livonia they were highly relented ; and remonflrances were 
repeatedly fent by the hands of deputies, who had orders to 
infill upon their privilege* confirmed by many a£t* of the 
king’s predeceflors. The deputies could obtain nothing, 
fo that the diet was affvmblcd. On their report the body 
of nobility refolved to draw up a ftrongcr rctnonllrancc than 
auy of the former, to be presented to the king by captain 
Pat kul one of the deputies, who had already difitnguifhrd 
1 '"A/"* by ^i* holdnefs and attachment to liberty. His 
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the crown, and hi* wipers burnt by the hand* of the com- Swe dw*. ^ 
men executioner. The accufation was declared unjuft by * 
the univerfity at Leipfic : but notwithtlanding this, Pat kul 
was obliged to fly hib country, to avoid the execution of hi*- 
rigorou* fcntence ; which, however, fell upon him with re- 
doubled fury in the fubfequent reign, of which an account 
is given under the article Patkuu. , 4 t 

On the 15th of April 1697, died Charles XI. leaving Charles Xf, 
his crown to his fon, the celebrated Charles XII. at that |fe*> 
time a minor. On his acceflion he found himfelf under the [ na 
tuition of his grandmother Eleonora, who had governed the Charles 
kingdom during the minority of the late king. Though**!* 
Charles was at that time only 15 years of age, he inftaotly^ 1 ^ 
Ihowed a dehre of taking the government into hi* 0*11^' govern* 
hands. HU counsellors, count Piper and Axel Sparrc, fig-ment into 
nified his drfirc to the queen-regent. They were by her 5 '** 
referred to the Hates; and there all were unanimous: fo h «* « 


that the queen, finding that oppofition would be vain, rf 1 ^ *® c 
figned her power with a good grace; and Charles was in- 
veiled, with abfolutc authority in three days after he had 143 
exploded his defire of reigning alone. He was fcarcc fcat- A powerful 
cd on the throne whet a powerful combination was 
ed againfl him. King Augufius of Poland formed defigns^/j,^ ^ 
on Livonia ; the king of Denmark revived the difputes he 
had with the duke of Holllein, as a pteludc to a war with 
Sweden ; and Peter the Great of Mufeovy began to form 
defigns upon Ingria, formerly a province of Ruffia. In 
1699 the king of Denmark marched an army into Holfiein. 

Charles fent a confidcrablc body of troops to the duke's 144 
affifiance ; but before their arrival the Danes had ravaged Holftcin rew- 
rite country, taken the calllcof Gottorp, and laid dole fiege ^ 
to Tonningcn. Here the king of Denmark commanded in lftc 
perfon ; and was affifled by the troops of Saxony, Bran- 
denburg, Wolfenbuttlc, and Hcflc-Caffcl. England and 
Holland, as guarantees of the lad treaty with Denmark, in 
concert with Sweden, joined Charles agair.il this confedera- 
cy, and fent fleets to the Baltic. They propoled a termi- 
nation of the war upon equitable terms ; but thefe were 
hauchtily refuted by the Danifh monarch, who. defpifed the 
youth and inexperience of Charles, and relied too much up- 
00 the alliance he had formed with Saxony, Brandenburg, 

Poland, and Ruflia. The town of Tonningcn, however, They *nr 
refilled all his effort* ; and when he ordered the place to \>e r p Ul ^ ' * e 
florracd, he had the mortification to fee his t loops driven vnm,, 8 c0 -- 
headlong from the walls by a handful of Swedes under ge- 
neral Bsnnier. ,45 

In the year 17CO, Charles, having entnifted the affair* Char’e* let* • 
of the nation with a council cholen out of the lenate, let out® 11 * 
on the 8th May from his capital, to which he never alter- j; *° t 
wards returned. He embarked at Carll’crooo, and defeat-. he fleet of 
ed the fleet of the allies- Having made a defeent on them* allies, 
iflandof Zealand, he defeated a body of cavalry that oppoled 
his march, and then proceeded to inveft Copenhagen by lea 
and land. The king of Denmark then faw the ncccffity 
there was either of having his capital deftroyed, or of doing ray 
juftice to the duke of Holfiein. He choie the latter $ and Oblige* the 
a treaty was concluded in eleven days, upon much the 
terms as formerly. Charles, being thus at liberty to turn peace, 
his arms agatr.fi the other princes who had coafpired his do 
ft nittion, refolved to lead his army again:! Aus>uftus king 
of Poland ; hut on- Iris way he- received intelligence that 
the cr.ar of Mufeovy had laid liege to Narva with 1 00, COO T4 r 

men. On this he immediately embarked at Catlfcroon, Marches a* 
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public fpirit, however, produced t»o other effect than to pro- though it was then the depth of winter, and the Bailie fcarce* 4 *"® ,he 
k.\. ...... a _ c..,: j ».i„ . ..a i m R uffians* 


cure his own delimit ion. An accufation was drawn up 
again ft all the remonll rants, but efpecially Patkul. He w as 
lentenced to lolc his right hand, then to be deprived ot his 
li£c t honours, and dlaic* ; to have the latter confilcatcd to 


navigable ; and foon landed at Pemaw in Livonia with pari* 
of Iris forces, the reft being ordered to Reval. His army 
did not exceed 20,020 men ; but they were the beft foldiers 
in Europe, while the Ruffians were only an uadifciptinrd 

multitude. 
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fwsHfw. nmllltudf. The cr.tr, however, had tKrofrn every poflible 
m v~— J obftroAhm in the way of his antagonift. Thirty tbnuland 
men were ported fn a defile on the road, to oppofe his pal- 
(age ; and this corps was Curtained by a body of 2C,coo 
others, ported foine leagues nearer Narva. The exar him- 
(elf had fet out to harten the march of a reinforcement of 
40,00c men, with whom he intended to attack the Swedes 
in flank and rear. But the celerity and valour of the 
Pef«*u two Swedes baffled every endeavour. With 4000 foot and an 
ftutiian «- equal number of horfc the king fet out, leaving the reft of 
m:c». and die ann y to follow him at their leifurc. With thefc he at- 
wtack* the ~ 


Czar’s 

CftJfcp. 


» 5 ° 


tacked and defeated the Ruffian armies one after another, 
pufhtdfT his way to the exar's camp, which he pave imme- 
diate orders for attacking. This camp was fortified by 
lines of circumvallation and contravallation, by redoubts, by 
1 50 pieces of brafs cannon placed in front ; and was defend- 
ed by an army of 80,000 men : yet fo violent was the at- 
tack of the Swedes, that in three hours the entrenchments 
were carried ; the king with 4000 men that computed the 
wing he commanded in perfon, purfued a flying army of 
of 50,000 to the river Narva. The bridge broke down by 
the wright of the fugitives, and tho river was inftantly co- 
vered with their bodiis. Great numbers returned in dclpair 
to their camp, where they defended thcmfelvcs for a while ; 
but at lalt the generals Gallowin and Fredcrowitx, who 
The tamp commanded them, furrendered. Thirty thoufand were kil- 
le-1 in the intrenchmcrts and in the purfurt, or drowned in 
defeated river; ao,coo fur rendered at difcrction, and were dif- 
with y-rear miffed unarmed ; while the reft were totally difperied. An 
fiaughter. hundred and fifty pieces of fine cannon, 28 mortars, 151 
pair of colours, 20 ftandards, and all the baggage of the 
enemy, were taken. Among the prisoners wjerc tlie duke 
dc Croy, the prince of Georgia, and feven other generals, 
tyi ChatlcH behaved with the greateft generofity to theconquer- 
Geoerou'y e J. Being in'ormed that the tradefmen of Narva had re- 

ot Chant i. credit to the officers whom he detained priloncrs, he 

fent 1000 ducats to tKc duke of Croy, and to every other 
officer a proportionable fum. 

Peter was advancing with 4r>,coo men to furrouml the 
Swedes, when he received intelligence ol the dreadful defeat 
at Narva. He was greatly chagrined ; but, comforting him- 
felf witli the hopes that the Swedes would in time teach the 
Ruffians to beat them, he returned to his own dominions, 
where he applied himfell with the utmoft diligence to the 
railing of another army. He evacuated all the pr ovinces 
which he had invaded, and foratimeaba; doned all hi* tjreat 
projects, thus leaving Charles at liberty to profccutc the war 
•gat oil Poland. , 

As Auguftua had expefled an attack, he endeavoured to 
draw the czw into aclofer alliance with him. The two mo- 
narchs had an interview at Birfen, where it was agreed that 
Au'?uftus (hould lend the c/ar 50,00x2 German foldiers, to 
be paid by Mufcovy ; that the czar fhould fend an equal 
number 01 his troops to be trained up to the art of war in 
Poland ; and that he (hould pay the king three millions of 
rix-dollar* 111 the fpacc of two years. Of this treaty Charles 
had notice, and by means of his miniftcr count Piper entire- 
ly iruftrated the feheme. 

In 1701, an early as the feafon permitted, Charles, ha- 
** ring received a reinforcement from Sweden, took the field, 
ilxun* ' BIK * a PPtarcd fuddculy on the banks of the l)una, along 
which the Saxon army was ported to receive him. The king 
ol Poland at that time being fick, the army was commanded 
by Ferdinand duke ot Courland, marifchal Stcnau, and ge- 
neral Paykel, all officers of valour and experience. They 
had fortified certain iflands in the mouth of the river, and 
taken cvciy ether precaution againft an attack; the fol- 
riiera were hardy, well dilcipliucd, aad ucurly equal to the 
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Swedes in number ; yet Charles having parted the river in **•**• 

boats with high Iidc3, to jbneen the men from the fire of the 
enemy, attacked them with Inch fury, that they were eu- 
tirely defeated, with the lofs of 250-0 killed on the fpot,,; T .| v 
and 1 503 taken prifoners. All the Saxon baggage, j6(«<»uthc3. 
pieces of cannon, five pair of colours, and fix tUndaxd*, fell 
into the hands of the Swedes. 

This viftnry was followed by the furrender of all the 
towns and fortreffes in the duchy of Courland. The king 
then paffed into Lithuania, whctc every town opened its 
gates to him. At Birfen, an army of 20,000 Ruffians re- 
tired with the uttnoft precipitation on the news of his ap- 
proach. Here Charles, perceiving that the kingdom of Po- F rtr.* 1 
land was greatly difaffeCtcd to Auguftus, began to projeAfrHnr.f ‘‘u 
the fchemt of dethroning him by means of his own fubjc6ts. t,<rttr ®j‘ 
This feheme he executed with more policy than he ever Au ^ u 
fhowed on any other occafion. The manner of putting it i* 
execution was concerted between Kadziewifchi, cardinal pri- 
mate of Poland, and count Piper. Intrigues and cabals 
were held at the honfc of the treacherous ecdeluftic, while 
he was publi thing circular letters to keep the people in their 
duty to the king. The diet being filled with Swediih par- 
titans, became tumultuous, and broke up in confuiion. TheCorf.va 
affairs erf the kingdom then fell into the handi ot the fenatc;in Palai 
but here the Swediih party was as ftrong as in the diet. It 
was agreed that they fhould find an embaffy to Charles j 
that the pofpoiite (hould mount, and be ready again ft all 
events; but the chief regulations refpc&cd the king’s au- 
thority, which it was determined at any rate to retrench. 
Auguftua, revolving tather to receive laws from the ri&o • 
rious C barles tlian trom his own fubjecU, fent an embafty to* f, ‘ 3 ';' ’’ 
him, committ ng the manaieinent of the whole to the coun-^*"' 
tefs ot Konigimark, a native of Sweden, and a iady famous 
for her wit and beauty. Bui the king reiufed to fee her; 
on which (hi returned, chagr.ncd and dn appointed, to War- 
faw. The ambaffadors of the icnate inftantly obtained an 
audience ; and were aftured by Charles, tlut he took arms 
againft the Saxons in defence of the liberties of the Poles, 
whom he (hould always regard as his belt friends. Confe- 
rences were appointed to be held at Kinfchin ; but Charles 
foon after altered his mind, and told the ambaffadora he 
would hold them at Warfaw. j.5 

Auguitus, in the mean time, finding his feheme of peace M it nsjfi 
fruilrated, had rccourfe to the ienatc ; bat met with fuch * rn ";* 11 A 
rough aniwer from them, that he determined once more tof***”* 
apply to Charles. To him therefore be fent his chamber- 1 1 
lain; but a paflport being forgot, the amba Radar was ar- Jf1 
refted. Charles continued his march to Wsdaw, which fur-^^o 
rendered on the firft luminous ; but the citadel held out torkci- 
fotne days. Autfufttis, finding at laft that no dependence 
was to be had on the Poles, determined to troll his fortune 
wholly to the Saxon army and the nubility of the palatinate 
of Cracow, who offered to lupport him to the utmoft of 
their pawn. The Saxon army was now advanced to the 
frontiers, and Auguftua immediately put hitnfcJf at the head 
of it. Being joined by the nobility of Cracow, he found 
his force* to amount to 30,000 men, all biavc and well- 
difeiplinrd. With theft he marched in queft of his enemy; 
who did not decline the combat, though he had with him 
only 1 2,000 men Though the Saxons were fttongly poll- The Sis«s 
ed, having their front covered by a motafs, befidcs bemg«> t,rti : 
fortified with palltiadoes and chevaux dc firii'e, they were at-*" 1- *’ 
tacked with irrefiltible impel uofity, and entirely defeated, 
with the lots of 4000 killed, 2000 made prifoners, and all f f ( 
their baggage and cannon. This vidory was followed byOaia*** 
the lofs of Cracow : after which Charles fet out in purfuit of ^ 
the flying army, with a delign of preventing them from re- 
affcmbling ; but hia horle falling under him, he had the mif- 

fortune 
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•wedad. fortune to break his thi?b, by which he was confined fix 
'“"v*— " week* ; ami thus Au^uftu* obtained fome * rcfpite. The 
interval he made the bell ufe of. Having convoked a diet 
firtl at Marieuburg, and then at Lublin* irom them he ob- 
tained the following reiulutious; th*t an army of 50,000 
irirn ihouhi be raifed by the republic for the fervicc of the 
prince ; that fix weeks fttould be -riloued the Swedes to de- 
termine whether they were for war or peace ; and that the 
fame time fhotrlJ be granted to the turbulent and diicon- 
tented nobles of Poland to make their conceflion*. To 
COltmenft the effects of thefe rcfohitions, Charles aftVinhlcd 
another diet at Warfaw ; and while tire two aflrmblies dff- 
puted concerning their rights and privileges, he recovered of 
Remai-iiof hi» wound, received a llrong reinforcement from Pomerania, 
*rVy l «i- an ^ uttcr ^y defeated and difperfcd the remains of the Saxon 
tirci> «lc- army. 

fe*rcd. The ill fortftne of Auruftu* continued ftiil to perfecute 


an ^ utlcr ^y deleucd and difperfcd the remains of the Saxon 
tirciv «!e- army. 

fe*roi. The iU fortftne of Auguftu* continued ftill to perfecute 
him. In 1704 he was formally depofed by the diet, and 
An cr, °' vn conferred by Charles on Staniflms Lccfinflcy pa- 

f .rnul If kliue of Poinania. Ailguftua, however, did not yet tamely 

dep'-irt, give up his kingdom. Hn adherents daily fkirmiflied with 
an 3 Sui'-f. t)»e Swedes; and Auguftus himfdf, being reinforced by ycoo 
«* the * CJ reti*ok Warfaw, and was very near furprifing the 

th.oliC. ftrW who lived iu pcrrcCk fecurity in the city while 

Chailes fought in his caufe. Count Horn* with 1 coo 
164 Swedes, vigoroufly defended the citadel; but at lall, find* 
Wiif-w re-ilig it no longer tenable, he was olliged to furrender at (ftf* 
takes ly crclion. The redu&iort of Warfiiw was among the lad ad- 
Augartu*. vantages gained by Auguftui in thecourfe of this war. HU 
troops were now composed of Jlxon rectuits and undilri- 
plined Poles, who had no attachment to his pcrlon, and were 
ready on all occatlons to forfakc him. Charles and Stanif- 
laus advance 4 , with the victorious army; the Saxons fled he. 
fore them, and the towns for feveral miles round fent their 
r ^ u kmifllons. The Poles and Saxons were under the com- 

eWa£ of n,aa ^ ^chulletabcrjjr, a mod fagacious and experienced 


r.*relle-it 

cmdadt of 


b* - central general, who uled every expedient to check the prog rtfs of 
.V-hiil!citi- the Swedes, by feizin r on the advantageous polls, facrificing 
Imall parties to the fafety of the whole, and to mfflead the 
enemy, Ac. However, with all his conduct and caution, 
he 'ound himfclf outwitted, and Charles in the neighbour- 
hood of his camp ready to fail upon him, while he thought 
i<i$ him at 50 leagues diftancc. The Swedifli monarch attack- 
ed him with a fuperior army, but entirely corrpofcd «of 
w.fhThe horfe. Schullemberg had ported his men in fuch a manner 

Swedes. « rendered it importable to furround them. His firil rank 

bong armed with pikes and fufees, prefented a kind of ram- 
part of bayonets ; the lecond line Hooping over the firll 
who kneeled, fired over their heads, while the third rank, 
who ftood upon their feet, kept up an inrcffanl fire, by 
which the Swedifh horfe were exceedingly galled and put 
in diforder. Charles loft the opportunity of cutting off the 
whole Saxon army, by omitting to order his men to dif- 
mount. This was aim a ft the firll time that infantry had 
been regularly oppoled to cavahy, and the fuperiority of 
?? ; *finere- l ^c former was evident. After the engagement had cpmi- 
treat. nued about three hours, the Saxons retreated in good or- 
der ; winch no enemy had ever done before in any engage- 
ment with Charles. The Swedes purfued their enemies to- 
wards the Oder, and forced them to retreat through thick 
woods, almott impervious even to infantry. 1 he Swedifh 
horfe, however, pufhol their way, rnd at laft inclofcd Schul- 
lernbcrvr bit wet n a wood and the river, where Charles had 
no doubt of obliging him to lurrender at diicretion, or die 
fword in hand, as having neither boats noi bridges; but the 
genirrs of Schulhmberg iupplied every defeat. in the night 
lie ordered planks and flu its of tree* to be fai'eneJ >» ether; 
upon which he carried over his troops, while the edcs 
Vou XVIII. Parti. 
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were employed in diftod^ing men, which he had placed! Swede 
in a wind mill, for the purport: of defending his dank and ““ 
keeping the enemy in olav. Charles fpokc of th-s retreat 
with admiration, and laid he had been conquered by Schul- 
lembetg. . - 

No material advantage, however, refulted from this to A urn l( « 
Augnft.i; who was again obliged tn leave Poland, still for. “ v «* l*®* 
tify the capital of his hcredftiry dominions, wliuh he ex-* 4U ^* 
peeled every moment to fee inverted. In the mean tine, 
however, the Ruffians having recovered their fpir.tr, fell 
upon the Swedes in Livonia wj’h thcutmoll fury. Na’vi, fh R .f- 
Dorpt, and feverafc other town?, were taken, and the inha-""** ‘Ac 
bitants and garrifons treated, with great barbarity. Saonj* 1 ^™. 
alter, an army of ic 0,0/0 Kulfiins entered Poland. Sixtyj ; vll ’j i| 
thouiand Coflacks under Mazcpfia eiitered the country at md invsdc 
the fame time, and ravaged every thing with the fury of«*o^i.d. 
barbarians. Schullemberg, too, perhaps more formidable 
than cither, advanced with 14,000 Saxons and 7200 Ruf- 
fians, difeiplined in Germany, and reputed excillcnt foldrcrs. 

Could numbers have determined the event of war, the Swedes 
muft certainly have been at this time overpowered. Inllciil 
of this, however, Charles feemed to triumph over his tne- 
mies with more eafe the more numerous they were. The 
Ruffians were deieated fo fail, that they were all difperfcd 
be ‘ore one party had notice of the misfortune* of auothij. «y» 
The defeating an army of 40,000 men fcarccly obllruCtcd'^ 4 ' 14 ^*. 
the march 6: the Swedes, while their aftoniihed enemies * 
looked upon thefe aUionti as the tffdh of witchcraft, and 441^, ft 
im3girted that the king of Sweden had dealings with intir-ih^m. 
nal tpirits. With thefe apprchcnuo ib they fled beyond the 
Bnrirt henes, leaving the unhappy Au^uftut to his ill fate. 
Schullemberg, with all his Ik ill and experience, fucceeded no g ^ f 
better. The Swedilh general Kenfchild en>agid and de-s hullera- 
fcated him in halfan hour, though the Swedes were valUybcrgen- 
inferior iti number, and their enemies ported in a mod 
vanLa- r eous fituation. Nothing could be more complete 
than this viftory. Whole regiments oi Saxons threw down 
their aims, and begged their lives in the moll lupph'ant pof- 
tore. Six thouiand were llain in the field, and 7000 taken 
pritoners. 'Thirty fix pieces of cannon, 1 r,coo rnulkets, 40 
.pair ot colours and ftandards* with all the Saxon baggage, 
fell into the hands ot the Swedes : and the confequcnccs 
were ftill more important ; for now a paffage was opened 
into Sax ary, and Auguftus feemed to be in as great danger 
‘ofloltnghis litre Jitary dominions a> lie had been of lo- 
fing Poland, i his extraordinary victory, indeed, is faid to 
have been owin,; to a panic which leiztd the troops of 
Schullemberg : however, it was looked upon with admira- 
tion, and thought to nnke the renown of Rcnlchild equal to 
that oi his fovereigo. Charles himftl: was jealous, and could 
not help exclaiming, “ Surely Rcn/child will not compare 17a 
himfclf with me 1 ” But the cruelty ot this g rural fuilied °f 

his reputation ; for fix hours after the engagement, lie cau- , * ,e 
fed »ooc Ruflians to he maffacrcd in cold blood, to revenge, 1 ' U * 
as he faid, the cruelties they had committed in Poland. 

Soon alter this victory, which was gained on the T2th of X7J 
February 1706, Charles entered Saxony at the head ofChar.r»h* 
*4,000 men. The diet nt Ratrtbon declared him zn enemy I* 1 ** 
to the empire if he crofted the Oder. But to this dcclara- 
tiun no regard was paid. Charier purfued his march; while 
Auguftus was reduced to flic condition of a vagrant in Po- 
land, where he poffclTcd not a Angle town bcfidcs Cracow. 

Into this city lie threw himfclf witii a iew Saxon, Polifli, 
and Ruffian rcgiinentE, arid began to crecft fome fortifica- 
tions lor its defence ; hut the approach o? the Swedifh ge- 
neral Meyer fcldt, aud the news of the invafton of Saxony, 
dilcor.ccrtcd ull his mcafures, and threw h^m into delpai:. 

The Ruffuns indeed were bia taitliful allies ; but he dread- 
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ti them altr.off as much as the Swedes i fo that he was re. 
duced to the ncceffity of wiiting a letter to Charles with his 
oven hanj, begging lor peace on whatever terms he thought 
proper to grant. However, a» he was then at the mercy 
of the Ruffians, this t ran faction was concealed with the 
auyctimft. greateft caie. H»# emifTnrics were intro luced to the Swe- 
difh court in the night-time ; and being prtfented t . Charles, 
received the following ar.fwer : That king Augustus (hould 
for ever renounce the crown of Poland, acknowledge Stnnif- 
hus, and piomile never to realcend the throne, flv»ulinn op- 
poitunity offer ; that he ihould rcleafe the prince* SobiHki, 
and all the Swcdifh prifoners made in thecourfe of the war; 
iarn-nder Patknl, at that time refident at his court as am- 
baffcdor for the Caar of Mu f covy, and Hop proceeding* 
a v ainff all who hid palled from his into the Swcdilh fervicc. 
Thcfe article* Charles wrote with his own hand, and deliver- 
ed to count Piper, ordering him to finifh tlien* with the 
Saxon ambaffadors. 

Auguffns ail tliis time was obliged to continue a Ihow of 
H co i ]o'»c. waft though he had neither ability nor inclination to carry 
“ it on. He was joined by prince Mcruikoff with 30,000 
fnini, de- Ruffiaoi; which obliged him, contrary to his inclination, to 
frit* >n! come to an engagement with Meyerfildt, who commanded 
take* p* i- ] ?,cc o men, one hall of whom were Swede*. A* at this 
w^eNwe .* ,mc co dilparity of numbers whatever w?s reckoned an cqui- 
didi army 5 vdent to the valour of the Swedes, Meyerfildt did not de- 
cline the combat, though the army of the enemy was four 
times as numerous as his own. With his countrymen he 
defeated the enemy’s firi\ line, and was on the point of de- 
feating the fccond, when Staniflaus, with the Poles and Li- 
thuanian*, gave wxy. Meverfeldt then perceived that the 
battle wss loll ; but he fought defperatcly, on purpote to 
avoid the difgrace of a defeat. At 1 * 11 , however, he was 
oppreffed by humberm, and forced to furrtnder ; fuffering 
the Swedes, for the f.rft time, to be conquered by their ene- 
mies. 1 he whole army were taken prifoners excepting 
major-general Kraflau; who having repeatedly rallied a body 
nfhorfe formed into a brigade, at U'l bioke through the 
enemy, and efcaped to Pofnania. — Au ruftu* had fcarce fung 
7 V IJeum for this vi&ocy, when hi* phnipotemiary returned 
Boi*i« ohli ^ rora Saxon y w **h the articles of the treaty above-mentioned.* 
vfdto te. 1 The king hefitated and fcruplcd, but at laft figned them } 
fiyjn the after which he fet out for Saxony, glad at any rate to be 
freed from fuch an enemy as the king ot Sweden, and from, 
fuch allies as the Ruffian*. 

TheCzar Peter was no fooner informed of this extraordinary 
treaty, and the cruel execution of his plenipotentiary Pat- 
kul •, than he fent letters to every court in Chriffendom, 

article complaining of this grofs violation of the law of nations. 

kui ' He intreated the emperor, tlic queen of Britain, and the 

>78 Statcs-Ceneral, to revenge this infult on humanity. He 

Mmll^ ftigmatized the compliance of Augultus with the oppro- 
brious name of pu/SUarnmity ; exhorted them not to guaran- 
tee a treaty fo unjuit, but to defpife the menace* of the Swc* 
dsfh bully. So well, however, was the prowefs of the king 
of Sweden known, that none of the allies thought proper to 
irritate him, by refufing to guarantee any treaty he thought 
proper. At full, Peter thought of revenging Patkul’s death 
by mailacring |he Swcdifh prifoners at Mofcow ; but from 
this he was foon deterred, by remembering that Charles had 
179 many more Ruffian prifoners than be had of Swedes. Gi- 
invxdo Po- T j n g over thoughts of revenging himfelf in this way, therc- 
formaJIy ^ or<f » *° l ^ c T car *7°7 cntcrC( l Poland, at the head of 
deport t$u- Go, coo men. Advancing to Leopold, he made himfelf 
rnllau*. mailer of that city, where he affcmbltd a diet and folemnly 
depofed Staniflaus with the fame cere monies which had been 
ufed with regard to Aoguftut. The country was now re- 
duced to the moll mifcrablc fituatiun \ one party, through 
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tear, adhered to the Swedes ; another wa* gained over, or Sweden* 

forced by Peter to take part with him : a violent civil war 

took place between the two, and great numbers ot people 

were butchered, while cities, towns, and village*, were laid 

in allies by the frantic multitude. The appearance of a 

Swcdifh army under kin * Staniflaus and general l.cwcn- 

bcupt put a Hop to thcfe Jilordcrs, Peter hiinfcl: not caring 

to Hand before fuch enemies. He retired, therefore, into Kriirmnt* 

Lithuania, giving a* the caufe of hi* retreat, that the coun* Lithuania. 

try could not fuoply him with fhoviuons and forage neccf- 

lai v for fo great an *<nuy . , $ , 

In the mean time Charles had taken up his refidence inlmpcnovs 
Saxony, where he gave law to the court of Vienna, and in a h *b»viour 
manner intimidated all Europe. He declared himfelf the^^ irJa 
ptedor of the Protellant intereil in Germany, particular- 
ly of the emperor’s Protellant fufcjeA* in Siletia. He dc- |8l 
filed, or rather c(mmainlrd t the emperor to renew and con- 5 ..bmiffiva 
firm to them all the liberties granted by the treaties oft.ctu*i«r 
Wcftphalia, but lince that lime reclaimed or eluded at the w f lht etn * 
treaty of Ryfwck. The emperor durfl not refufe; tndup-^ r,,f IO 
wards of 100 churches were given to the Pinteftant*. O11 
thi* occafion the emperor is repotted to have laid, that*' had 
Charles defired him to become a Lutheran, he did not 
know whether he could have refined.” One would indeed 
have imag'nrd thst Charles had fome thou 'lit* of convert- 
ing, or at halt dethroning, the Pope himfelt ; tor being in- 
ccnftd at the conflant oppoiition of the court of Rome* 
whjfc wcaknef* and intrigues he defpiled, he one day told 
the emperor’s minifter, that *♦ the Swedes had co-nqueted 
Rome before now, and h Alight one day demand an inven- 
tory of the effects left there by quetn Chrillina.*’ At laft, 
fatiated with the glory of having dethroned one king, fet 
up another, and Hr tick all Europe with terror and admira- 
tion, Charles began to evacuate Saxony, in porfuit of hr’s 
great plan, the dethroning Czar Peter, and conquering the 
vail empire of Raffia. While the army was on full march jg . 
in the neighbourhood of Orcfden, he took the extraordinary charl^ vi- 
rcfolution of vifiting king Auguflus with no more than fivefits Ions 
attendant*. Though he had no reafon to imagine that Au- Auguits#. 
I’ufltiA either did or could entertain any frit-nddtip fnr him, 
he was not uneafy at the consequences of thus putting him- 
felf entirely in his power. He got to the palace door of 
Auguflus before it was known that he had entered the city. 

General Fleming having feen him at a diftaricc, had only 
time to run and inform his mailer. What might be done 
in the prefent cafe immedia'ely occurred to the miniflcr ; 
but Charles entered the elector’* chamber in his boots be‘ore 
the latter had time to recover from his futprife. He break- 
faffed with him in a friendly manner, and then expreffed a 
defire of viewing the fortification!. While he was walking 
round them, a Livonian, who had formerly been condemn- 
ed in Sweden, and ferved in the troops of Saxony, thought 
he could never have a more favourable opportunity of ob- 
taining pardon. He therefore begged of king Auguffus to 
intercede for him, being fully aflured that his tnajcfly could 
not refufe fo flight a requell to a prince in whole power he 
then was. Auguflus accordingly made the rcqucfl ; but 
Charles refuftd it in fuch a manner, that he did not tlur.k. 
proper to alk it a fccond time. Having paffed fome hours 
in thi* extraordinary vifit, he returned to his army, after 
having embraced and taken leave of the king he had de- 
throned. 

The armies of Swcdeji, in Saxony, Poland, and Finland, \Uubt* 
now exceeded 70,0^0 men ; a force more than fnfficient to^i-ift tbs 
have conquered all the power of Mufcovy, had they met^ihaiu. 
them on equal terms. Peter, who had his army difperfed in 
fmall parties, iuffantly affembled it on receiving notice of the 
king of Sweden's march, was making all poffiblc prepat a* 
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•wrijpr. lion for a vigorous *riiflance, and wts on tVi*» point of at- 
Sl 1 * t-»ckin*: Staiuflaus, when the approach of Chariot (truck lu« 
whole army with terror. In the month of January 17:8 
he palled the Niemen, and entered the Couth gate of Grod- 
no jult M Peter *U quitting the place by the north gate. 
Charles at this time had advanced to fomc di (lance before 
the army at the head of 6 go horfe. The Czar luring in. 
JVfrjtx a. d ttlligence of hi> lunation, fent back a detachment of 2000 
«W*c- -hem men to attack him: but they were utterly defeated; and 
oi Li- difappointmetit was followed by the total evacuation of 
lOania. Lithuania. The kinj purfutd hia flying enemies in the 
midfl at Inow and ice, over mountains, rivers, moraflea, and 
through aimed every oSflacle that could be furmounted by 
human power. He had forefeen all difficulties, and deter- 
mined to furmniiHt them all. As he knew that the coun- 
try could not furrifh pro vi lions fufficient Cor the fuhfiilcncc 
of hi* army, he had provided a urrat quantity of bifeuit, on 
which his nun chiefly fubfillcd till they came to the banks 
of the Bcrezine, in view of Boriflnw. Here the Czar was 
polled, and Charles dtfigned to bring him to a battle ; a r - 
ter which he could penetrate with the greater cafe into Ruf- 
fia. Peter, however, did not think proper to come to an 
•Elion ; but retreated towards the Borifthents, whither lie 
was pur hied by Chatles as fuon as he had refiefhed his ar- 
C«i»- * my. The Ruffians had dtdroyed the roads and defolated 
r markable th e country ; never thclef* the Swediflt army advanced with 
wittwty. great celerity, and in their way defeated 20,000 of the ene- 
my, though entrenched to the teeth. This vi&ory, confi- 
dent!.; the circuntflancesin which it war gained, was one of 
the mod glorious the Swedes ever obtained. The me- 
mory of it is pre'.erved by a medal llruck in Sweden, with 
this infeription, Sy/u*, Paludei, j4ggeret t Hoflet, vitii. 

When the Ruflians had repafled the Boriflhenes, which 
feparates Poland from Mu covy, the Czar, finding himfelf 
peice. but elofely purfued by an enemy with whom he was not able to 
cope, determined at laft to propofe peace. Propofals were 
accordingly made; but Charles. returned no other anluer 
than that he would treat at Mofcow; which being reported 
to Peter, he coolly replied, 44 My bi other Chailcs affects to 
play Alexander, but he will not find in n»c a Darius.” How. 
ever, he did not think proper to venture an engagement, 
but continued hia retreat; and Charles purfued fo clofe, 
that he was daily flrirmifhing with the rear of the enemy. 
In thefe actions the Swtdc* bad generally the advantage, 
though in the main thefe vi&orics proved detriment d, by 
weakening the army in a country where it was impoffiblcto 
recruit. Near Smolenlko, the king, with only fix regiments, 
defeated a body of 10,000 horfe and 6000 Calmueks. In 
thin engagement he was expefed to the utmofl danger, the 
enemy having frparated him from his troops. With one re- 
giment only, he fought with fuch fury as difperfed the ene- 
my, and drove them before him, at the time they thought 
thcmfclvcs fure of takiny him prifouer. Two aids-de camp 
that fought near him weie killed ; his horfe was killed, as 
wag alfo an equerry while he pTefented another. The ene- 
my had broke through the regiment, and got quite up to 
the king ; who is faid to have on this occasion killed 12 
men with his own hand wirhout receiving a wound. 

By the 3d of October 1708 Charles was within ico 
rive* within leagues of Mofcow ; but the Czar had made the roads un- 
10c leagues padablc, either by laying them under water, digging deep 
,t N '° cow * ditches, or covering them with the wood ef whole forefls. 
the r«?ad* *tf° ^ c ® ro y t '^ the village* on every ltde, and taken 

im; affable away every poflibility of fubfilking an army The fcafon 
was alfo far advanced ; the intenfe feverc weather was ap- 
proaching ; fo that the Swedes were threatened with ail the 
miferics of cold and famine, at the fame time that they were 
expofed to the attacks of an enemy greatly fuperior iu num- 
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her, who, from their knowledge of the country. hiJ alrrcfl 5 we 
conflanl opportunities of haiafllug and attacking them by Wp ~v"— 
furpriie. i or thefe realms the king refolvcd to paf# thro* ago 
the Ukrain, where Mazeppa, a Polim gentleman, was gene-^ , ^ u ' ,re4 . ,< * 
nil and chief ot the nation- Mar.epp?. having l>ccn affront- jj^ukiiio, 
cd by the Czar, readily entered into a treaty with Chirlcs, 
whom he promifid to afliil with 30,005 men, great quanti- 
ties ofpiovifioni ar.d ammunition, and with all his treafures, 
which were immenfe. The Swedith army advanced towards 
the river Difna, where they bad to encounter the grcatcfl * 9 * 
difficulties; a fore ft above 40 leagues in extent, filled with 
ihJu, mountains aod marfhes. To complete their misfor- ncultUa.* 
tunes, they were led 30 leagues out of the right way ; all 
the artillery w?.s funk in bogs and marfhes ; the provificn 
of the fohliers, which confided of biicuit, was exhaufied ; 
and the whole amy tpent and emaciattd when they arrived 
at the Difna. Here they expected to hxvc met Mazeppa 
with his reinforcement ; but inffcad of that, they perceived 
the oppofitc banks of the river covered with a huftde army, 
and the paflage itlclf almoff impracticable. Charles, how- 
ever, was dill umfinintcd ; he let his loldiers by ropes down 
the deep banks ; they eroded the river cither by fwimming 
or on rafters hail ily put together ; drove the Ruflians from T?2 
their poit, and continued their march. Mazcppa foon after Oefear* the 
appeared, having with him abmi 6 cog broken remains of R u| h*n», 
the army lie had promifee^. The Ruflians had got intelli- by 
gence of his defigns, defeated and difperfed his adherents, Mtzepps in 
laid his towns in ail.es, and taken all the provifions collected, re« di- 
for the Swedifh army. However, he ftill hoped to be ufc- ,lre k* 
ful by bis intelligence in an unknown country ; and the 
Coflacks, out of revenge, crowded daily to the camp with 
provifions. 

Greater misfortunes dill awaited the Swedes. When rpj 
Charles entered the Ukrain, he had fent orders to ge- IXfperata 
neral I.cwenhaupt to meet him with 1 5,000 men, 6ooo^J c " u ’ ;,cr * 
of whom were Swedes, and a large convoy of provifions. Gcnoml 
Againil tills detachment Peter now bent his whole force, Ltwrn- 
and marched a>'ain(l him with an army ot fi),ooo men. hau^t 
I.cwenhaupt had received intelligence that the Kuflian army 
confided only of 14,000/ a force to which he thought 6000 u UK 
Swedes fuperior, and therefore difdaintd to entrench him- 
fclf. A furious cootcd en fried} in which the Ruflianvwcre 
defeated with the lols ol 15,000 men. The Swede* conti- 
nued their march ; but, by the treachery of their guide, 
were led into a marfhy country, where the roads were made 
impaflablc by deep ditches and trees laid acrofr. Here he 
wa* again attacked by the Czar with his whole army. 
I.cwenhaupt had fent a detachment of two battalions to dif- 
pute the pafiage ot the enemy over a morafs ; but finding 
they were likely t© be overpowered, he marched at the head 
of the whole infantry to their relief. Another defperate 
battle ei 1 fued ; when at lad the Ruffians were put in difor- 
dcr, ar.d on the point of being totally defeated, when the 
Czar gave orders to the CofUcks and Calmucks to fire up- 
on all the Ruflians who fled. 44 Even kill me (faid he) if 
1 fltouli be lo cowardly as to turn my back.** On this the 
battle was renewed with great vigour ; but notwithstanding 
thele pofitive orders, and the example of the Czar himfelf, 
the Ruflians were a third time put in diforder, after lofiug 
6000 men, when general Baver arrived with a ftrong rein- 
forcement of frtfli Ruffian troops. 'Hie engagement was 
again renewed, and continued without intermiflion till night. 

The Swedes look pofleffionof an advantageous poll ; hut w ere ^ 
next morning attacked by the Ruffians. Dcwenhaupt had.^ittha 
formed a kind oi rampart of his waggons, but was obliged Swcd-ft 
to fet fire to them, in order to prevent their falling into the P rp ’ , j|’^ f 
bands of the enemy, and at the lame time to cover his re-,”< r ™ 
treat by the jjnokc. The Ruffians, however, came fooo •}» Raf. 
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Sweden, enough to favc fcco waggons of thofe |'rovifion& dtfigned 
f U r the diilreffed Swedes. A ftrong detachment was fait 
to purfue Lewenlnupt ; hut fo terrible did he appear, that 
the Ruffian crcrcnd offered him an -honourable capitulation. 
This was retufed with difdain; and the battle renewed with 
the lame vigour as before. The Swede*, though reduced to 
4000, a^ain defeated their enemies, and killed 3000 cn the 
t j fpot. After this, Lewenhaupt was fuffered to purfue his 
J.ew«»i- march without mokilation, but alto without cannon or pro- 
haujrpMin vit’:ons. Prince Mei.rikoff, indeed, was detached to ha- 
the main ra f s j, lfn . but j\ JC b was the formidable appearance of t i>e 
- l Swedes even in their dill refs, that he was afraid to attack 
them : fo that at hft the 40c© arrived fafe in the camp of 
Charles, aUr having killed opwasds of 30,000 of the ene- 
my on their march. 

This, we may fay, was the laft effort of Swcdifh valour. 
The difficulties they had now to undergo exceeded what 
human nature could bear ; yet ftiQ they hoped, by con- 
llancy s nd courage, to overcome every obftacle. In the fe- 
vcrcfl winter known r or a lang tin e even in Rulfia, they 
made long marches, clothed like ravages in the Hem* o r wild 
the Swedes. hearts ; ail the dtaught-horfis perifhed ; thoufands of fid- 
dlers dropped dead with cold and hunger : fo that by the 
month o* February 1709, the whole army was reduced to 
iS,cco Swedes. Atnidft 'numbcrlrfs difficulties thefe pe- 
netrated at tart to Pultowa, a town on the caftern frontier 
_*?* t, ^ 1C ^^rain, where the Czar hud laid up magazines; and 
lic*YT*u'-° ? Charles refolvcd to get poffrffinn. Maxeppa ad- 

i 6fl> ’ viTcd the king to invert the place, in confequcnce of his ha- 
ving corrcfpondcnce with fomc of the inhabitant!:, by whole 
means he hoped it would be furrendcred. However, he was 
19$ deceived ; the befieped made an ubftmatc defence, the 
Adtufi- Swedes were rcpulfcd in every affault, and 8o~o of them 
irea of were defeated, end almofl entirely cut off, in an engagement 
*wc4eseo- w ‘ 1 ** a P»«y °f Ruffian*. To complete his misfortunes, 
incljf tic. Charles received a fliot from a carabine in his heel, which 
f- « tt-c? aoJ fhattcred tlie bone. For fix hours after he cont t uid calm- 
<ui off. j v on hcrleback, giving orders, till he fainted with the lofs 
of blood ; after which lie was carried into his tent. It was 
imagined that amputation would be neceffary, as the wound 
had already begun to mortify ; but one Newman un- 
da lock to five the limb. It was told the king that deep 
incifious would be ncccflai y. “ Fall to work then (faid he), 
cut boldly, and fear noiiting.” He held out his leg while 
the operation wa=i performing ; never changed countenance} 
and while the drilling was laid on, ordered an affault for 
,99 the next morning. 

The swedes For fomc days the Czar, with an army of 7c 1 , oco men, 
tiar.flil by jjj n a fmall diltance, hu raffing the Swcdilh camp, 
and cutting eff the convoys of provifton ; but now intelli- 
gence was received, that he was advancing as ii with a de- 
lign of attacking the lines. In this filiation, Charles, 
wounded, diilreffed, and almoft furrounded by enemies, is 
find to liave, for the firft tinr.r, aifcmhlcd a grand council of 
war; the refult of which was, that it was expedient to 
march out and attack the Ruffians. Voltaire, however, to- 
tally denies that the king relaxed one jot of his wonted ob- 
ftinacy and arbitrary temper : but that, on the 7th of July, 
Le fint for general Ren {child, and told him, without any 
emotion, to prepare for attacking the enemy next morn- 

B-ttle t.f I he 8th of July 1709 is remarkable for the battle which 
I jUcwju decided the fate of Sweden. Charles having left 8©co men 
in the camp to defenJ the works and repel the failles of the 
befieged, began to march againft hi* enemies by break of 
day with the reft of the army, confifting ©t 26,oco m^o, of 
whom 1 8,000 were Coffacks The Ruffians were drawn 
up in two lines behind their intrenchmc^ts, the horfc in 
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front, and the foot in the rci r, with chafmi to fufler the *"<**«.! 
borfe to <all Ixick in cafe of hrcvffity. General Slippen- 1 _ * 
b?rh was difjwtchrd to attack the cavalry ; which he did 
with furli impetuofity, that they were broken in an in- 
ftanl. However, they rallied behind the infantry, and re- * 
turned to the charge with fitch vigour, that they dito: dried 
the Swedes in their turn, and ti>ok Slippenbach prifoncr. 

Charles was now carried in his litter to ibis fccnc of cnnfu- 
fion. The troops were animated by his prcfcncc, and re- 
turned to the charge; the battle became doubt’ul, when ge- 
neral Crcuk was difpat cited by Charles to attack the enemy 
in flank. Crcuk millook h ; s way, or, according to others, 
who had the belt opportunities of information, was bribed 
by Ruffian yold, which octv.fmncd the lofs of the battle, 

Piter now difpaichrd priicc McnzikolT w'ith a ftronp de- 
tachment, to poft himfclf between the Swedes and Pultowa, 
to cut off their commuii ration with their camp, and to fall 
upon their rear, l ie executed bis orders with great luc- 
cefs ; cut off a corps de referee of 3300 men; srd thus de- 
cided the foi tune of the day. The king, however, bad ran- 
ged his remaining troops in two lines ; the toot in the 
centre, and the horfc in the two wings, ’i hey bad already 
been twice rallied, anti were now attacked with fury on ail 
lidcs. Charles, in In** litter, with his fwortl drawn in one 
hand, and a pistol in the other, feemed to be everywhere 
prdent. New misfortuun, however, awaited him. Aon- 
non ball killed both hotfes in the litter; end fcaice were 
other* put in theii place, when a fecond broke the litter it- 
filf in pieces, and overturned the king. The fold i era now 
believing him killed, fell back in couftcmatiuit. The full 
line v as broke, and the fecond fled. Chatlea did every -pj^ Sv»cfn 
thing in his power to reftore order; but the Ruffians preOedo tirc’j Je- 
fo liard, that rallying was impoffiblc, cfpcciJly a> powder fc*ud. 
was alio wanting. RcnfchilJ and fcvcral other geueral of- 
ficers were taken prifoncr# ; and the king himfclf mufl have 
fullcn into the bauds of the enemy, had not count Portia- 
tow Iky drawn up 500 horfc, funounded the royal pofon, 
and with defpeute fury broke through ten tegirnent » of the 
enemy. With thefe the king arrived on the bank* of the 
Borillhene*. ITte Ktifliaos forced the Suredilh camp, where 
they found fix millions in fpccie ; but could not hinder,^,^, 
Hewcnh?* pt, with 400c foot and all the remaining cavalry, thr SwctiA 
from retreating to the batik* of the Borillhenes. This,*- rm T 
lurwcvcr, availed them but little; for being ’ purfued Ly^j^ w 
prince Mcrz.ikoff, they were obliged, for wrant of boats or,ji tt , 
bridges, to fui render at diTcietion Charles fled in a mean 
caiafh, attended by a little troop inviolably attached to his 
perlon, fume on foot, and fomc on hoifeback. They were 
obliged locrofs a fandy defirt, where neither herb nor tree 
w r as to be feen, and where the burning heat and w'ant of wa- 
ter were more intoleiable than the extremities of cold they 
had formerly fuffeixd. The whole had almoft perilhed for 
want of water, when a fpring was fortunately difeovered ich»rk^*r- 
artet which they reached Oczakow, a town in the Turkilh riV r< s.kui 
domiuiors, the balhawot wluch lupplied the kin^ with evc-T-rkey. 
ry nccclfary. It was Come time, however, before boats 
could be got reedy for traufporting the whole of the king's 
attendants ; by which accident 503 Swedes and Coffarka 
fell into the hands of the enemy. T his lofs affcltcd him 
more than all hi* other misfortunes. He (hed tears at fee- 
ing actoJs the river Bog the greater part of his few re- 
maining friends carried into captivity, without having it in 
bis power to a (Tit them. The baihaw waited upon him to 
apologize for the delay, and was fevertly reprimanded by 
Charles, as if he had been hi# own fubjed. 

'I'he king remained but a few' days at Oczaknw, when the 
fcrafquier of Bender fent an aga to compliment him on bis ar- 
rival in the Turkdh dominions, and to invite him to that 
4 city. 
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*v«Vn. city. Here lie wai treated with the utmoft hdfpitiifty : 
the Tuikt pra&ifed to its utmolt extent their generous 
maxim ol regardin' as f acred the- puffins ot uMorlmute 
J ^ !/ ptincex who had taken Ihcltcr in their dominions : ar.d p«r- 

smi Vi*' * ja P® regarded him, notwithtlanditig his to isfoi tunes, a* an 
2 » r*cf ally that might be ufcful to themielvrs a > a in it the Ktdfiar.s. 
• ' qarrirjf Every one, indeed, regarded him in hi* di ft refit. The French 
in be- J;,' n g offered him a late paffsge from the Levant ti> Mar- 
rc * Iciilcs, from whence he might cafily return to his own domi- 
nion*. But Charles was too obftinate to receive advice. 
Puffed up with the notion o imiiiliiv. Alexander the Great, 
he difd.iined to return except at the head of a numcrout ar- 
my ; and he yet expected, by mcaiu of the Turks to de- 
throne his adversary the Czar. Negotiations for this pur* 
pofc, indeed, were carried on in the Turkith divan ; and it 
was propolcd to efcort Charles with a numerous army to 
f the frontiers of Poland : but the revolution which tonic place 
rcciwersth -^* CTC C|ulcklyr put an end to all fuch projects. AuguJtiii 
!lim of thought himfclf no longer bound to obferve the treaty which 
he had made, than Charles was at hand to force him to it. 
After the battle wf Potto w a, theiefore. he entered Poland, 
and took every meal'iirc, in conceit with the Czar, for the 
recovery ol h»s kingdom. Staniflaus was not able to P.aud 
before fuch enemies, hut was obliged to leave Ins dominions 
and fly to Bender, in the dilguilc ol a S«i(lil!i officer, in 
order to lharc the fortune of Chaitcs. — It was not in Po- 
land alone that tlx Swcdifli affairs began to lufitr in conle- 
Th? Dane* «jue:ice of the defeat at pultowa. ‘i he Danes quit kly in- 
ii vjJcSwe vailed tlx province of Schonen with an army ol £3,000 
^ cri * foot and ayoo horfe. Only 1 5,003 iJwcdith forces temsrffi- 
cd to defend all tlx territories po lie fled by Charles in Ger- 
r. any ; and ot thefc only a Imull part were allotted for the 
defence of Schoucn. The regency o: Sweden, however, 
excited thcrnfclvts to the utmolt to repel this uupeneious 
invafion ; and having collected an army ot t z,cou militia 
and 8c00 regulars, difpatchrd them under gerxral St ten- 
bock into Schoucn. borne baxon troops were incorporated 
in this army ; and Rmon { theic a prodigious dcfcitiou tuck 
place, which the general found it impofiible to prevent ; 
ard thin: tlie Danes gained fcvcral advania <cs, and at tali 
took Chriiiiauiladt. Their inffilcrcc on ihis fucccis was 
fo great, tJut the Swedes demanded to be rnlUntly led 
107 t-gainfl them. Hete the good fortune of Sweden fectued 
Put are ue.uuce more to revive. 'Hie Danes were driven from a very 
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llrong lituxtion, with the lofs of 8 coo killed and taken pri- 
foiietti, b elide* a \“:ft number wounded. The king received 
the intelligence of this victory with the grcatcit exultation ; 
and could not help exclaiming, “ My brave Swedes, Ihould 
it plcafe .God that l once more joiu you, uc Hxuii conquer 
them all !’* 

In the mean time, Charles, by means ot hi* a ’cats the 
count Pouistowfki and the Skur N tug c bar, ufed his utmoft 
efforts to procure a tupturc between ttie Porte and Rufiji. 
t- ? lor a lon^ time the money bellowed by Peter oh the vizirs 
Ti . t irk» and Januaries prevailed ; but at kill, in 171 1, the graud Jig- 
nior, influenced by his mother, who was flrongly in the m- 
RutJ.aM. terefl Charles, and had been wort to call him htr /•«, 
dttermiued to avenge his quaitd with Peter. He therefore 
gave orders to the vizir to fall upon the Ruffians w ith an 
army ol 2CO,?co men. The vizir prumiied obedience ; but 
at the lame time proftfled his ignorance in the art of war, 
ar.d dtflike to the prefent expedition. The klian of Crirn 
Tariary, who had bun gamed over by the reputation and 
prefents of the king of Sweden, had orders to take the field 


with 40,c;o of his min, and hrul the liberty of affembliog Swe^rr.. 
his army at Binder, that Charles ny’qht lee that the war 
w, 19 ujids.it sken i.jmii h*s nrcouiU. The C/.ar, on theft* news, 

Irlt the liege of Riga, where he hud continued .‘or foir.e 
months $ nn«l %r»ili 2^,0^- men entered MolJsria, where he 
wras j. lined by C^ntcmir a valla l of the Porte. The viz.tr 
marched araiull lum with a prodi. 1 ion* army, and, through 
the negligence of the C/.ar, cooped him up in fuch a man- 
ner that he c-iul.l neiihci advance nor retreat. In this def- rheCiir 
perate fltuation, lie perceived that he was now in «*.* bxd 
ikuation as Charles at Puhowa ; and gave orders for break- r4te f,tuaT 
ing llirou ;h the enemy with fixed bayonets* The defpond-tic.fi, bi t 
ing Ipirillels foIJicrs, however, were little di: poled to CXf- rei:rVf ^ by 
cute thefc orders ; when Catharine, wi*‘c t-.n the cz.u, with** trC4t >* 
out his knowledge, let on foot a treaty with the vir.tr; and 
having foou obtained his confent, had the pc. tee fn:ncd in 
fix hours; Ly width means, in all pvobabnit/, the whole Rui- 
fian army was laved. 

The new tresty was moll violently opposed by count Po- 
uia'.mviki and the* klun of Tartary. The* former had*made 
the kin - aequaioted wuh the dilution of both arnm s ; on 
which he infl.uitly let out iiuin Bender, filled with the 
hope** of fighting the Knlliaiiv, and taking ample veri 'eance. 

Having ridden 5 a leagues poll, he arrived at the campjull n* 
the c/.ar was tlriwirg off his halt-*a:ni(hed troops, lie fi~ 
li ;hted at PouritowlUi's tent ; aud bdn.r infotined of parti- in 
tiJirs, inllautiy Hew in a rat c t.» the vizir, wlimn he ioad-^*-* ,r 
ed with rcproachea, aird. a-cufed e*f treachery. Rcco!lt£i-^-*^. r ^ a 
iu r himltlf, however, he piuyroicd a mctlunl by which the tl>ll< * 

Lull mi jht he itmcdicd; oat finding hi# propofol rejected, 
lie polled back to Bender, afocr having by the grulell iu* 
iults Plowed lira contempt qt the vizir. 

The violent behaviour of Charles did not promote his 
intcretl. The* vizir perceived that hi* Itay in Turkey might 
prove latal to hiniiclt ; and therein c drterir.ined to get him 
out of the country as form as pcfiiblc, cither by fair nicaas 
or foul. (Succeeding viv.irs .'ul>«pted the fanx plan ; and at 
lall the gnuid fignior himfclt wiotc a letter to the* king, in 2 rr 
which he delired him to depart by next winter, promtlingThc (i-and 
to fupply him with a tuJtu icnt guard, wilii money, and cvc*^‘.*f ,, ’ nf ' 4 * r " 
ry thing clfe neceifary for his journey. Charles gave an , re * ,m tl> 
evafivc anlwcr, and dctmr.inrd to procra^linatc his journey, 
as well to ^ratUy his own Iluhbom terr.ctr, as beeZufc he 
difeovered a corrdpoudcnce between Auru.lus and the 
klian ot Tartary, the object of which, be had reat'on to be- 
lieve, was to betray him to the baxou*. When he waa 
therefore again prided to fix the day of his departure, he 
replied, that he could not think «! going bc'une his debts 
were paid. Being a Iked how much was neceffary for this 
purpofe, he replied, jcco ptirlcs (aj. Twelve hundred aM 
paries were inllantly fent to the Crrafquicr at Bender, with Mean amt 
order* to deliver them to the king of Sweden, but rot bc*w julkbehs* 
fore he fliould have begun hfo journey. By lair promifes , ^ 
however, Chaclea perfuaded him to patt with the money •, * r,efc 
alter W'liich, inftcad of fettin? out, he fquamicrcd away his 
treafure in prefents and grati ication*, and then demanded 
icco purfes mote before he would let out. The fcrtfquicr 
was ationi&ed at this Ixhaviour. He Hud tears ; and, turn- 
ing to the king, told him, that his head would be the for- 
feit of having obliged him with the money. The grand fig- 
niiw, on being acquainted with this ihtmefui behaviour of 
Charles, flew into a tage, and called an extraordinary divan, 
where he hirafdf fpoke, a thing vciy unufua! lor the Tun. 
kilh monarch}. It was unanimoufly agreed tl*at fuch a truuhle- 
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*w der. fr-mr pstcTi ought to be removed by for^e ftiould other means 
** * fjul. O.-ili rs were therefore pofitively fent to Charles to de- 

*’.t part ; ant!, in cafe o* re’ufal, to attack hire in Ms quar- 
ltnk * Nothing could equal l.is obttinacy on this occalion ; 


fu ce liini >n fpite of the menace* of his enemies, in fpite of the intrea- 
to deparr. tic* of his friends, lie perfitted in his refolution ; and at laft 
3 , 4 determined to refill* with 3^0 Swedes, being all the attend- 
Hi- d. fie- ants he had, an army of 20, oco janifarics well armed and 
nre ref * u furniflird with cannon. At length he was attacked in good 
V*|" tw ,e “ ezmcA ; though it mu A be owned, that cveit in this ex- 
tremity, the Turks Ihowed their regard to him, and were 
tender of hi* life, which the kir.g did not return at all in a 
fimilar manner. Molt of the Swedes furrendered at 
•orce, perhaps as thinking it the only method of i.iviog the 
king's life. This mifeonduft, however, had a quite eon- 
11c trary effect. ’ Charles became the more obttinate, the more 
*t*sK.n4". defpevate his affairs feemed to be. With 4D menial fervanti 
IT^fo 1 w ® n b'» rj, d the ® Metals Hord and DardorfF, he determined 
rr M’rfj-t* defend himfel* to the latt extremity. Seeing his fohlicrs 
40. 1 lay t*bwn their aims, he told the general*, ** We mull now 

defend the houfe. Come, (adds he with a fmilc), let us 
ft. ht pro nru tt foeu?* The houfe had been alicady for- 
ced by the Tartars, all but a hall which was near the door, 
and w here his dome llict had attend. led ihemfdves- Charles 
forced his way through the janiUrics, attended by the ge- 
nerals Hord and Dardoff, joined his people, and thru barri- 
caded the door. The moment he enterrd, the enemy, who 
were in the houfe, threw down their booty, and endeavoured 
to cfcape at the windows. Charles purfued there ftom room 
,T * to room with r. uch bloodfhcd, and cleared the houfe in a 
» madnist? minutes. He then fired furiouily from the windows, 
biit ii taker killed 20 ’ of tiie Turks in a quarter of an hour, k) that the 
prifoner baft.aw who commanded them was at length forced to fet 
wi h *11 Id* the home on fire. This was dore by arrows with lighted 
follower*. matc j lc> (hot into the roof ; but Charles, inllead of quitting 
it, gave orders for extinguifliing the f.ie, in which he him- 
fel f affiled with great diligence. All efforts, however, were 
vaiu : the roof fell in ; and Charles, with his tew faitldul 
companions! was ready to be buried in the ruins. In this ex- 
tremity one called out, that there was a neerffty for furren- 
•tiering, “ What a ft range fellow ! (cries the king), who 
would rather be a pritoncr with the Turks than mix hisafhes 
with thole of his fovere'gn." Another had the prefence of 
mir.d to my our, that the chancery was but 50 paces off, 
had a itone roof, ard was proof againft fire. Plealrrl with 
the thoughts of again coming to blows, the king exclaimed, 
• 4 A true Swede ! Let u* take all the powder and ball we 
can carry." He then put himfclt at the head of his troops, 
and (allied out with fuch fury that the Turks retreated 50 
paces ; hut falling down in the hurry’, they rulhed in upon 
him, and carried him by the legs ar.d arms to the baihaw’g 
tent. 

This extraordinary adventure, which favours not a little of 
infinity, happened on the 1 2th of February 1713. He 
was now kept prifoner, with all his retinue; and in this fi- 
r*w. <lsr« tuation he was vilitcd by the unfortunate Stamflaus. The 
*rr»ftcd i.. ] a tter, as we have already obferved, came in the difguifeof a 
1 urkty. Swcdilh officer, and had indeed ferved in the Swediflt army 
in Pomcrar.ra, for which reafon he was arretted in the Turk- 
ish dominions ; but being known at Bender, notice was fent 
to the bafiiaw who was conducting the king of Sweden to 
Adriat:oplc. The baihaw communicated the news to Baron 
Fabricius, a favourite of Charles, who immediately impatted 
it to the king. 44 Dear Fabricius, (fays this inflexible mo. 
Exurme narch), run and tell him never to make peace with Augu- 
inlci.ubiJitj ftua ; we (hall foon have a change in our affairs." 
tA V&arlc*. Such were the confidcrations that ftill occuned to the 
mind of Charles ; however, at bit he icemcd indued to 
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fiihmit to Ids fxtf, and began ferioufly u» think of returning Sweden 
to hi* kinTdom, now reduced to the moll deplorable littn " 
liou. His habitation was now fixed at Demotica, a finally 
town about fix leagues from Adtianople. Here he was al ^ ^ 
lowed provT'ons for his own table aid thofe of his retinue trrrtirniif 
but only 25 crowns a*diy in money, in Read of yoo which to <fc»- 

be had received at Bender. During his re fidcncc here 8 410 40 11 *• 
he received a deputation from Hcffc.Caficl, foliciting his 
confcnt to the marriage of the land '.rave with Eleonora 
prtneers toyal of Sweden; to which he readily agreed: a de- 
putation was alfo fent him by the recency of Sweden, re- 
quefting that he would prepare for returning to his own 
dominions, which were ready to fink under a ruinous war 
in hi* ahicncc. What determined him, however, more than 
any thing to hitten hie return, teas the following accident. 

The new grand vizir Ibrahim Molla, having for private rea- 
fons determined to come to t rupture with the c/ar, invited 
Charles to a conference, in the flyle and with the familiarity t 
of an equal. Charles was lo much chagrined at this indig- Obliged s* 
nity, that he Cert his chancellor Mullcni to meet the vixir,hi* urtfo. 
with a pretence that he was lick. To avoid giving offence ^ 
lo this remitter, Ckarle.) was obliged to keep hia bed during 
his itfidcncc at Dcmotica, which was lor to months after, t . 

At latt, this vir.ir bring tlranglcd, and the Swediih iota eft niuntk*. 
at the Porte thereby entirely ruined, lie determined to quit 
Turkey at ail events. His departure was to he negotiated 
by his favourite Giothufcn, whom he vetted with the cha- 
racter of nmhaflador extraordinary ; fending him to Adri- aar 
anople with a train of 14. perfons richly dreffed. To equip Send* ait 
this retinue the king was reduced to the moft mortifying*™^ 1 '*'* 
fhifts, and to the ncccflity borrowing money from ufurerf 
at 50 per ernt. 'i'hc I'reat object was, to obtain from the yen f*. 
vizir money and a paffport. Grolhufen was received with vnuubtf 
all the refpeCt due to his rank; but the vix*r ftarted dif- rec «* T «^. 
Acuities. With regard to the paffpoit, he (aid, it could be 
of no ufe until the content of the court of Vienna was firtt 
obtained ; and as to money, he faid, 4 ‘ his mailer knew 
how to givt wtticn he thought proper, but it was beneath his 
dignity to fend; that the king IhouiJ have every ncceffary 
provided for his journey, and poflibly the Porte might make 
fome pecuniary prefent, but lie would not have it expected." 

The imperial minitter, however, removed every difficulty 
with regard to the pzflport, by granting it in the mod full and 
ample manner, in the name of the emperor, the princes and 
flates of Germany. He lent alfo a prcfcat to the king, 
confiding ol a tent of fcarlet richly embroidered with gold ; 
a fabre, the handle of which was tt lidded with jewels ; and 
eight fcne horfes richly caparifoncd. Money', the article 
molt wanted, was entirely forgotten ; however, the day was 
fixed for Charles 1 * departure, and the vizir appointed 60 
carriages loaded with all kinds of provifions, and leveral com- 
panies of jsnifarics and other troops to attend him to the 
frontiers of Tranfylvxnia. 

On the 14th o* Oftobcr 1714 , Charles quitted his bed $ e . 4 e * t 
at Dcmotica, and fet out for Sweden. All the princes iwcdai- 
through whole teriilorie* he was to pafs, had given orders 
lor his entertainment in the mod magnificent manner ; but 
the kinj*, perceiving that thefe compliments only rendered 
his imprilonment and other misfortunes more confpicuous, 
fuddeuly difmiffed hi* Turkifli attendants, and affembling Difm iTn 
his own people, bid them take no care about hire, but make hi* femur, 
tl\e beft of their way to Stralfund. After this he fet out‘ ,,K * ( »’ nv ' 
noft, in the habit of a German officer, attended only by 
loncl During. Keeping the by-roads through Hungary, *110*1*4. 
Moravia, A uttria, Bavaria, WirtcmbeTg, the Palatinate,Well- 
phalia, and Mecklenburg, he arrived on the 2 1 ft of November 
at midnight before the gates of Stralfund. Being unknown, 
he was admitted with difficulty ; but being fixm recognized 
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s»ei*e«. {,y tKe yowmor, the grtatert token* of joy were fhown all 
" “over the town. Io the rr.idrt of the tumult Charles went 
Am*ct at to h<J* He had been booted for 16 days, and now his legs 
f*'r» «unil, were fwellcd to fuch a degree that it was ncccffary to cut bis 
at d i» *cc«i- boots olf. Having flept for fome hours, he arnfe, reviewed hia 
0*e utmoft * roo P*» an ^ gave order's for renewing the war with redoubled 
j.. r . vigour. 

Sweden was now in the g rested diilrcfs. Wc have al- 
ready mentioned, that on the revrs of the defeat at Pul tow a, 
the Dune* had invaded Schemed, but were defeated by Ge- 
neral Stcenbock. This victory, however, did not put an 
end fo the war. On the contrary, the kings of Denmark 
and Poland, with the czar of Moicovy, entered into tlri&er 
bonds of amity than ever. They dreaded the return of 
Charles to bis own dominions, and apprehended that num- 
berleis victories would foon efface the rememWrauce of Pul- 
towa. They determined, therefore, to nuke the bell ufc 
of their time ; and perhaps Charles never took a more im- 
prudent resolution than obftinatdy to remain fo long in the 
Torkiih dominions. The king* of Denmark and Poland iu* 
vaded Pomerania ; but after laying fiege in vain to Stral- 
fund, Wifmar, and other places, they were obliged to retire 
with dit, {race into winter-quarters. In 1712, the king of 
Sfee»fa«k Denmark invaded and reduced Bremen and Vcrden ; but 
defeats »hs the fame year met with a terrible defeat from Stcenboek, 
Dane*, but with the lots of a vafl number killed and wounded, and almoft 
wjrdMskea^ their artillery taken. The following year, however, this 
ptiiumr general being purfued, and furrounded by the united forces 
with his of the RuiTtars, Danes, and Saxons, was obliged to throw 
whole army himfelf into the neutral town of Tnmraingen ; white he was 
btfiegcd, and obliged to furrender at difcTction, with his 
whole army. The coufequcncc of this difailer was an inmfion 
of Finland by the C7.ar ; which province he totally reduced, 
•ftcr defeating the Swedes in fevcral engagements. Indeed, 
the Swediih forces were now fo much reduced, that they 
were unable t* cope with almoft any enemy. The return 
of Charles, however, feemed to give new life to the whole 
nation. Though the number 01 inhabitants was vifibly di- 
roinifhed, the levies he hid ordered were completed in a few 
weeks : but the hands left to cultivate the eaith confuted of 
the infirm, aged, and decrepid ; fo that a famine was threa- 
tened in confequrnce of the military rage which had feized 
all the youth of the kingdom. 

• The pnefence of Charles did not now produce tbofe con- 
sequences which the allies had feared. t he kingdom wan 
wedtih if. loo much reduced ta be able to furnifh the ncccffary fnpplies 
of men and money} and though the king's courage and 
military (kill were not in the leafl dimisifhed, the efforts he 
made, utflcad of rcfteiin * Sweden to its fplendour, ferved 
entirely to ruin it. In 1715, Pruffia declared againfl him, 
on account of his demanding back the town of Stctin, 
which that monarch had feized. To complete his embar- 
raftment, the ele&or of Hanover, George 1 . of Britain, al- 
fo became his enemy. The forces of Denmark, Pruffia, 
Saxony, and Hanover, joined to invert Wifmar, while a bo- 
dy of ^fi,020 itien formed the fiege of Stralfund j al the 
I fi le* by fame time that the czar, with a fleet of 20 Urge rtiips of 
icruics. war , and 150 tranfports, carrying 3c, coo men, threw every 
part of the Swedifh coart into the greateft conffcmatton. 
The hcroifm of Chatle* could not prevail a?aiatl fo many 
^ enemies ; yet he was ftill fo dreadful, that the prince of 

,jcfpe- Anhalt, with r 2, coo brave troops, did not think himfilf 
u valour, a match for this furious cirri y when at the head of only 
2000, till he had entrenched his army behind a ditch, de- x 
fended by chevaux de fnze. It appeared, indeed, that his 
precaution was not uuucceffiuy ; for in the uipht Charles 
with his men clambered up the ditch, ar.d attacked the ene- 
my in hia uiuai manner . Numbers, however, at lift prevail- 
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cd j and Charles was obliged to retire, after having feen his Swe leu. 
favourite Grotlmfcn, General Dardorff and During, the V ““~" v ~ 
companions of his exile, killed by his fide, he himfelf being 
wounded in the breart. %%a 

This rafh attempt was made in order to fave Rugen,Str»lfutT 4 
from whence the town of Stralfund was fupplied with pro- btfiegcd, 
vi lions. The place was well fortified, and garriftined with 
9000 men, with Charles himfelf at their head ; but no- 
thing could refill the efforts of the enemy. The houfes were 
laid in allies by the bombs ; the walls miferably (battered* 
and large breaches made in them by the cannon ; fo that by 
the 17th of December it was propofed to give the affault. 

The attack on the horn-work was defpeiate : the enemy 
was twice re pul fed ; but at laft, by dint of numbers, effec- 
ted a lodgment. The next day Chirles headed a (ally, in 
which he dealt terrible dertrudiion among the befiegers, but 
was at length overpowered and obliged to retreat into the 
town. Al Ialk his officers, apprehending that he mull ei- 
ther fall into the hands of the enemy, or be buried in the 
ruins of the place, intxeated him to retire. A retreat, how- And taken, 
ever, was now almoit as dangerous as to remain in the town, in fpite of 
on account of the fleets of the enemy with which the fca r ^. c ^* rm ^ 
was covered ; and it is thought that this vety circumliance t ^ e 
induced the king to confent to it. Setting out, therefore, 
in a fmall boat with fails and oars, he parted all the enemy’s 
(hips and batteries, and arrived fafe at Yftedt in Schoncn. 

To revenge himfelf for thefe lortes, Charles invaded Nor- Chaiir* in- 
way with an army of 2 y,c-"o men. i he Danes were every v*^* Nor- 
where defeated and purfued with that vigour ‘for which the 
kin.r of Sweden was fo remarkable ; hut ftrong reinforce- 
ment* striving from Denmark, and provifions failing, he was 
at lart obliged to retire, and evacuate the country. Soon 
after this the Swedes loft Wifmar ; but when every thing 
feemed to go to wreck, Baron Gocrtz the chief miniftcr and 
favourite of Charles found means to fet ou foot a treaty 
with the czar of Mofcovy, by which the moft formidable 113 
of all Charles's enemies was taken off. Tire miniflcr found A treary-- 
means to work upon the inflexible and ftubbom temper of"^^ 
Charles, by reprefenting to him that the ceffion of certain Mufcovy 
provinces to Peter would induce liim to affiil him in hisprujcAeiu 
projeAs of a vain dethroning AuguHus, and of replacing 
James o:i the throne of Britain } which lail feheme he had 
projerted out of revenge for the elector of Hanover having 
taxed on the duchies uf Bremen- aad Vendcn. In confc- 
qurnce of the conferences between the czar and Gocrtz, the 
former engaged to fend into Poland an army of 80, coo men, 
in order to dethrone that prince whom he had fo long de- 
fended. He engaged alfo to furuifh (hips for tranfporting 
30,000 Swedes to Germany and 1 0,000 into Denmark. 

This treaty, however, was not fully ralifieJ ; and the king's 
death, which happened in 1718, put a final flop to ail the 
gnat profpofts of Sweden. 

The king had refolvrd on the conqueft of Norway be- Chai lc, in- 
fare he dethroned Augprtus ; and as no difficulties ever de-^^de* Nor. 
terred him, he marched his army into that cold and Ixirren 
country in the month of October, when the ground wascovcr* fi C|{C to 
ed with froft and inow. With 1 8,000 men lie formed the fiege Fuderickf- 
oi" Fred crick dial!, though the feverity of the froft rendered* 1 ^* 
it almofl impoffiblc to break ground. Charles, however, 
refolded to form trenches; and his foldieri cheerfully obey- 
ed, digging into the ground with the fame labour 19 if they 
had been piercing a rock. On the 1 ith of December the 
king vrfited the trenches in the midft of a terrible fire from . *M 
the enemy, imagining that his men might be animated trexnc*/aflx- 
hrs prtTence. He took his port in the moil dangerous fta- ne £ i nro , . 
tioa he could choofe. Handing upon a gabion and leaning fcejuencc uf 
with his arm over the parapet, while the enemy were firi*r*n>di'bi is- 
chain (hot at the very fpot where he Rood. He was in.h^ 
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Sw-<!rn. treated to change hit Nation *. but h; remained <%bftinatc, 
^ as if he had been proof againft ctnnon bullets. At hfl he 

vt» feen to fill on the parapet with a deep g'oan. A (mail 
cannon ball bed ftruck him on the temple, heat in the left 
eye, and forced the right eye quite out of its locket ; his ri.rht 
hand in the mean time grafped the hilt of his (word, as if he 
*5* had meant to revenge the blow ( c). 

Acf'Hinr of Charles Xlf. was fuocecded by h ; s fitter the princefs 
^'hi^from ^ nca Eleonoia, wife to the he reditary prince of Hefle. 
thf drithot^ 0 this rccafion the Hates took care to make * previous 
cH.XH. fttpulntton for the recovery of their liberties, and obliged 
t«> the year t he princefs to figo a paper to tliif purpofc before entering 
* 77it on the government. Their firil care was to make a peace 
v ith Great Britain, which the late king intended to have 
invaded. The Swedes then, to prevent their farther Ioffes 
by the prcgrcfi o r the Ruffian, the Daniih. the Saxon, ar.d 
other arms, made many great facrifices to obtain peace from 
thofc power?. The french, however, about the year ; 7.3$, 
formed a dangerous party i:i the kingdom, under the name 
of the Hrti ; which not only broke the interna! quiet of 
the kin Uom, but led it into a ruinous war with Raffia, by 
which the province o c Finland was loll. Their Swetlifh 
may.: ft its having no children, it was necefTary to fettle the 
fucceffion ; efpcciallv as the duke of Holftcin was dt (eroded 
from the queer’s eldeti After, ar.d was, at the Jama time, 
the prefumptive heir to the empire of Ruffia. Four com- 
petitors appeared ; the duke of Holftcin Gottorp, prince 
Frederic of HefTe- Caflel nephew to the king, the prince of 
Denmark, and the duke of Deux- Ports. The duke of 
Holftcin would have carried the election, had he not em- 
braced the Greek religion, that he might mount the throne 
of llufTn. The czarina interpofed, and offered to re ft ore 
all the conqtiefts (he had made from Sweden, excepting n 
fmall diftrict in Finland, if the Swedes would receive the 
duke of Holftein’s unde, Adolphus Frederic bifhop of Lu- 
bec, as their hereditary prince and fucccffor to their crown. 
This was agreed to ; and a pracc was concluded at Abo, 
tinder the mediation of his Britannic majefty. /his peace 
was fo firmly adhered to by the czarina, that his Danifti 
majefty thought proper to drop all rebutment for the in- 
diunity done his fon. The prince-focctffor married the 
princefs Ulrica, third filler to the king of Pruffia ; and in 
1751 entered into the poffcffion of his new dignity, which 
proved to him a crown of thorns. Through a ft raw 'c med- 
ley of affairs and views of intereft, the French had acquired 
vaft influence in all the deliberations of the Swedifh lenate, 
who oflatc have been little better than pen Goners to that 
crown. The intrigues of the fenato'-R forced Adolphus to 
take part in the late war agamfl Pruffia : but ts that war 
was difagreeablc not only to the people, but alfoto the king 
of Sweden, the nation never made fo mean an appearance ; 
and upon Ruffia’s making peace with the king of Pruffia, 
the Swedes likewise made their peace, upon the terms 
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of leaving things as they flood at the beginning of the war. Swede* 
Adolphus died difoirited »;> 1771. after a turbulent rei rn of ’ v ~“” 
twenty years 5 and w?« faceted ed by his Ion Guftavua. *j? 
The moll remarkable t ran faction o this reign is the 
lution which took place in the povemment in the year * 
1 77a, by which the king, from being the mofl limited be- 
came one of the inoft defpotic monarch* in Europe. Ever 
fince the death of Chailes XII. the whole power of the 
kingdom had been lodged in the (fates; anti this power , 

they had on all occations inoft grievoufly abufed. Gufta. t e tf u to x 
vus therefore determined either to feize on that power oft»..B tti 
which they made fuch a bad ufc, or oetifh in the attempt. 1771, r 
Tlie revolution was effitAed in the following manner. On^'eMij- 
the morning of the 19th of Auguft 1772. a conAderable^:™ ta6 ‘ 
number of officers, as well as other perfons known to be ' 
attached to the royal caufe, had been fummoned to attend 
his ma jelly. Before ten he was on horlcback, and vifited 
the regiment of anillcry. As he paffed through the ftreets 
he wa» more than uiually courteous to all he met, bowing 
familiarly to the lowed of the people. On the kind’s re- 
turn to his palace, the detachment which was to mount 
guard that day being drawn up to 'ether with that which 
was to be relieved his majefty retired with the officers into 
the guard-room, lie then addreffed them with all that 
eloquence of which he is faid to have been aperfeft maiUr; 
and after infinuatin^ to them that his life was in danger, he 
exposed to them in the ftrongctl colours the wretched (late of 
the kingdom, the fhacklcs in which it was held by means of 
loicign gold, and the diffcnlioni and t roubles ari ling from the 
fame caufe which had dift rafted the diet during the courfe of 
fourteen months. He affured them that his only dcftgn 
was to put an end to thefe disorders ; to banilh corruption, 
re ft ore true liberty, and rev vc the ancient lufticof the Swe- 
difti name, which had been long tarnilhed by a venality aS 
notorious a* it wu*s dit, raccful. Then a {Turing them in the 
ftrnngeft term* that he difehimed or ever all abfomie 
power, or what the Swedes call fimenigntt, he concluded 
with thefe v oids : “ I am obliged to defend my own 
liberty ar.d that of the kingdom, againft the arifiocracy 
which reigns Will you be faithful to me, as youi fore- 
fathers vveie to Guftavus Vafa and Guftavus Adolphus? 

I will then rilk my life (or your welfare and that of my 
country ** 

'i he officers, moft of them young men, of whofe attach- 
ment the king had been long feciirc, wlio did not thorough- 
ly perhaps* fee into the nature of the rcqoeft his majefty 
made them, and were allowed no time to reft eft upon it, 
immediately contented to every thing, and took an oath of 
fidelity to him. 

Three only refitfed One of thefe, Frederic Cedfrftrom,Ref> E r* 
captain of a company of the guards, alleged he had already 
and very lately taken an oath to be faithful to the dates, 4, ® :<r 
and conlcquently could not take that which his majefty then 

exafted 


(c) - Such is the account giver, by Voltaire of the unrimtly death of this northern hero. Many perfons, however, tfho 
had the belt opportunities of procuring authentic mfiirmation at the time, have declared that they believed he was al- 
fafiinated by a Frenchman who wts among bis attendants. The (anion* carl or Peterborough, who, in his rapid marches 
and fearleis intrepidity, bore no (mall refemblance to Charles XII aPmed Bift-.op Berkeley, that he had no doubt of the 
Swedifti monarch’s having been affiffinated ; and Mr Wraxali, in the account of his Travels through Sweden, gives 
fuch arguments lor the truth of that opinion as leave very little doubt in our minds, it mud be confriTtd, however, 
that Mr Coxc rcafone plauiibly in iupport ot the other opinion ; and pci hap# at this d .fiance of time nothing can be fa:d 
with certainty on thi* question, but what has been faid by Johnfon : 

His fall was detained to a barren ft rand, 

A petty fortrefi, and a tiubnus hand. 

* He kft the name, at which the world grew pale, 

, To paiat a moral, or adorn a talc. Vanity of Human Wljbtt. 
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cxafted of Mm. The king, looking »t him flemly, an- 
“ fvvercd, *' Think of what you arc doing.*’ '* 1 do, re- 
plied Ccderftiom ; and what 1 think to day* I (hall mink 
to-morrow : and were 1 capable of breaking the oath by 
which 1 am already bound to the Hates, 1 Ihould be likewife 
capable of breaking that your tztajclly now requefts me to 
take.” 

The king then ordered Cederttrom to deliver up hit fword, 
and put him in arreft. 

Hi* ma jetty, however, apprehenfive of the impreffion 
which the proper and refolute con !uct of Ccdcrttrom might 
make upon the minds o' the other officers, fhortly a f tcr- 
warda foftened hi* tone of voice ; and again addreffing him- 
felf to Cedetftrom, told Mm, that as a proof ol the option 
he entertained of him, and the confidence he placed in him, 
he would return him Ids (word without infilling upon his 
takin r the oath, and would only delire his attendance that 
day. Ccdcrttrom continued firm ; he anfwered, that his 
majefty could place no confidence in him that day, and that 
he begged to be cxcufcd from the fervice. 

While the king was Ihut up with the officers. Senator 
Railing, to whom the command of the troops in the town 
had been given two days before, came to the door or the 
guardroom, and was told that he could not be admitted. 
The ftnitor infilled upon bring prefent at the dittiibution 
of the orders, and fent to the king to deftre it ; but was 
anfwered, he mud go to the fenaic, where his nwjcfty would 
fpcak to him* 

The officers then received their orders from the king ; 
the firft of which was, tint the two regiments of guaui* 
and of artdlery fhould be ir mediately affcinhied, and tiiat a 
detriment of 36 grenadiers ihould be potted at the door ot 
the council cliambcr to p*evtnt any of the fenators from 
cumin f out. 

But before the orders could be carried into execution, 
it was neceflhry that the king Ihould addrch Mmfelf to 
the foldier* ; men wholly unacquainted with his defigns, 
and aceuftomed to pay obedience only to the orders of the 
(mate, whom they had been taught to hold in the higheit 
140 re ve mice. 

The king As his majelly, followed by the officers, was advan- 
tfctffVuher C,I V ^ Tom K uar< * room to ^ parade for this pur- 
u ,c *po.e, fume of them more cautious, or perhaps more timid 
than the red, became, on a (hurt reflection, apprchenfivc 
of the confcquence* of the meifurc in which they weie 
engaged : they began to exprefs their fears to the king, 
that unlefs lime per font of greater weight and influ- 
ence than thcmfclvcs were to take a part in the lame 
caufe, he could hardly hope to fuccccd in his enterpriie. 
The king flopped a while, and appeared to hclitatc. A 
ferjeant of the guards overheard their difeourfe, and cried 
aloud, — M It fhall fucccrd— I.on-r live Gultavus !*' Hi* 
majefty immediately faid. “ Then I will venture j” — and 
Iteppin,? forward to the foldiers, he addreffed them ir. terms 
nearly fimilar to thofc he had made life of to the officers, 
and with the lame f needs. They anfwcicd him with loud 
acclamations : one voice only faid, No ; but it was not at- 
tended to. 

In flic mean time fomc of rhe king’s cmifTarics had fpread 
a report about the town that the king w*s arretted. This 
drew the populace to the palace in great numbers, where 
they arrived as hi* majefly had concluded his harangue to 
the guards. They tettitied by reiterated fhouts their joy 
at feeing him fate ; a joy which promifed the happiett con- 
cluflon to the button's of the day. 

The fenator* were now immediately fecured. T lic-y had 
from the window of the council chamber beheld what was 
gom» forward on the parade before the palace ; aud, at a 
Vol. XVIII. Pan L 


lof* to know the meaning of the ftiouta they heard, were Sweden, 

dming down to inquire into the caufe of them, when 
30 grcnadivia, with their bayonet? fixed, informed them < c<0 * r *j ,he 
it was hi* mi jetty's plcafure they Ihould continue where fenatnrs, 
they were. 1 licy began to talk in a high tone, but werc* r 'd hc - 
anfwered only by having the door (hut and locked upo*?' ,,l ", r ? l ‘ 
them- F 

The moment the ftcnrt committee heard that the feu ate muter in 
was arretted, they fepmtcd o' them! elves, each individual *' e king- 
providing for his own fifety. The king then mounting hi* 
boric, followed by hisofficens with their f words drawn, a large 
body of foldiers, and rurr.bers of the populace, went to the 
other quarters of the town where the* foldier* he had order- 
ed to be alTtmblc'i were p illtd. He found them alt equal- 
ly willing to fuppou Ms caufe, and to take an oath of 
fidelity to him. As he patted through the ttrerts, he de- 
clared to the people, that he only meant to defend them, 
and five his country ; and that it they would not confide 
in him, he would lay down his feeptre, and furrender up 
Ms kingdom. So much was the king beloved, that the 
people (fomc of whom even fell down upon their knees) 
with tears in their eyes implored his majeity cot to abandon 
them. *4* 

‘fhe king proceeded in hUcourfe, and in left than an hour 
made himielt matter of all the military force iu Stockholm. ” 

In the mean time the heralds, by proclamation in the fevc- LUlCll 
ral quarters of the city, liimmoned an afiembly of the State* 
for the eufujug morning, and declared all members traitor* 
to their country' who Mould not appear. Thither his ina- 
jetty repaired in all the pomp of royalty, furrounded by hi* 
guard*, and holding in his hand the filvcr feeptre of Gutta- 
vus Adolphus. In a very forcible fpcech, he lamented the 
unhappy hate to which the country was reduced by the con- 
duct of a party ready to iacrifice every thing to its am- 
bition, aud reproached the Hates with adapting them adion* 
to the view* of foreign courts, from which they received the 
wages of perfidy. “ If any one dare contract'd this, let 
him rile aud 1 peak. ’’—Convict ion, or fear, kept the iffcm- 
biy filent, and the iccretary read the new form of govern- 
ment, which th * king lubmitted to the approbation of the 
Hates. It confided of fifty-ieven articles * of which the 
following five were the chief. *4J 

1. The king has the entire power of convoking and 
folving the aflemhiy of the Hales as often as he thinks pro-f lirm ol 
pcr. 2 . Hi* majeity alone has the command of the army, mem. 
fleet, and finances, and the dilpofal of all offices civil and 
military. 3. In cafe of an invafton, or ot any prefling ne* 
ceffity, the king may impole taxis, without waiting for the 
sfltmbly of the Hate*. 4. The diet can deliberate upon no 
other fiibjcCts than thofe propofed by the king. j. The 
king fluid not carry on a:: ollenlivc war without the content 
of the dates. When all the articles were pone through, the 
king demanded i.’ the ttatts approved of them, and was ao- 
fwered by a general acclamation. He then difmiflcd all the fe- 
nators from their employment*, adding, that in a few days he 
would appoint othei* ; and concluded this extraordinary 
fccne by drawing out of hia pocket a finall book of pfalms, 
from wliich, after taking off the crown, he gave out Te 
Drum. All die members very devoutly added their voice* 
to his, and the hall reiounded with thankfgivings, which 
it is to be feircd never rofc to heaven, if fioccmy vu need'- 
fary to their pnflport. ' *4* 

The power thus obtained the king employed for the The king 
good of his fubjeCt*. He took care that the law (hould - 

adminittered with impartiality to the richelt noble and the^, ^wcr. 
poareti peafant, makin;; a fevere example of fuch judge* as 
were proved to have madejufticc venal. He gave parti- 
cular attention and encouragement to commerce, wa» a 
G g liberal 
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liberal and enlightened patron of learning and fcience, and 
laboured fhenuoully to introduce into hi* kingdom the moil 
valuable improvements in agriculture that had been made in 
foreign countries. 

But while thus ailive In promoting the arts of peace, he 
was not inattentive to thofe of war. The ficct, which he 
found decayed and feeble, he in a few years icftoicd tp a 
refpe&able footing, and, bcfidcs changing the regulations of 
the navy, he raifed a new corps of fulors, and formed them 
to the fcrvice by continual cxcrcife. The army, which, 
as well as the navy, had been neglected during the ariflo- 
cracy, was next to be reformed. The king began by giving 
cloaks, tents, and new arms to all the regiments. After- 
wards, under the direction of Field Marfh.il Count dc Hcf* 
fenftcin, a new exercife was introduced, and feveral camps 
were formed, in which the foldicry were manoeuvred by 
the king himfclf. The falc of military offices, which had 
been permitted for many years, was entirely fupprefled ; and 
the king provided not only for the re-eftabliihment of dif- 
cipltne and good order in the army, but for the future wel- 
fare of the individuals which compofed it. Thcfe warlike 
preparations were necdTary to a plan which he had formed 
for entirely abolifhing the power of the atiftccracy, and 
freeing Sweden fiom the factions which had Ion.* been 
formed in it by the court of St Pcterfburgh. The change 
which he had introduced into the coiiftitution was very ini* 
micat to the intrigues of that court ; and the Ruffian am- 
baffador exerted himfclf openly to bring about a rupture 
between the king and Ujo dilcontented nobles. Guttavus 
ordered him to quit the kingdom in eight days, and im* 
mediately prepared for war with Ruflia. To this appa- 
rently raih cnterpiife he was incited by the Ottoman Porte, 
at that time unable to oppofe the aitnicsof the two em- 
pires ; and his own ambition, together with the internal 
Ante of his kingdom, powerfully concurred to make him 
lend every afliftanoe to his ancient ally. It is ncedlefa for 
* ,T *tli C Ul1 10 entcI ,nto a detail of the particulars of that war, which, 
k-jLiu. 1 88 wvrU as the at' 1 onifhing activity and military (kill difplayed 
by the Swedifh monarch, arc frefh in the memory of all our 
readers. Suffice it to (ay, that neither Gutlavus Adolphus 
nor Charles XI l. gave greater proofs of undaunted courage 
and military conduct in their long and bloody wars than 
were given by Guitavus the III. from the end of the year 
1 787 to 1 79c, when peace was re A orerf between the courts of 
St Pcterfburgh and Stockholm. Had his army remained iaitb- 
ful, it feems in a high dc*rce probable that he would have 
penetrated to the metropolis of the Ruffian empire in the 
firlt campaign ; and when he was defer ted by that array, 
and his councils diitralUd by new hod Tries commenced 
again ft him by the Danes, the vigour and rcfourccs of hit 
mind never foiTook him. When the court of Copenhagen 
was compelled, by the means of England and Pruflia, to 
withdraw its troops from the territories of Sweden, the 
king attacked Ruflia with fuch vigour both by fea and land, 
difplayed fuch addrefs in retrieving his affairs when appa- 
rentl> reduced to the laft extremity, and renewed his attacks 
with fuch pertinacious courage, that the emprefs lowered 
the haughtinefs of her tone, and was glad to treat with 
Guftavus as nn equal and independent foveretgn. 

The king of Sweden was now at liberty to cherift again 
b irtry «»c- the aits of peace, and to humble the haughty fpirit of the 
fpoi, tbu nobles. Fur his attempting to deprive thofe men of that 
power which they had for many years employed againft their 
country, he has been held up to the world as a del pot who 
trampled on the liberties of his lubjicts ; as a man without 
finecrity or patriotilm ; and, in one word, as a perjured ty- 
rant, who overthrew the conftitution which he had fworn 
to maintain, 1 hat he was not troubled with a fcrupulous 
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confcietrce, when fo srtfully conducing the revolution of Swedes. 
1772, mult be acknowleged 5 nor can it be denied, that in -v — ■ 4 

his treaties with other powers he fometimes endeavoured to 
overreach them : but if the ncceflities of (late could in 
any cafe be an apology for falfchood, they would fufficknt- 
ly apologize for the duplicity of Gtiftavus. He was en- 
gaged in the arduous enterprise of freeing his fubjefts from 
an arillocratic tyranny fupported by a foreign power the 
moil formidable in the north ; he had been forced into a 
war with that power, and, as there is rcafou to believe, pro- 
mifed afliitancc which he never received j and it cannot ex- 
cite wonder nor great indignation, that, as (con as he could 
make an honourable peace, he embraced the opportunity 
without paying much regard to the iutcrcfls of an alliance, 
which tamely looked on while he was ft niggling with dif- l4 § 

Acuities apparently unfurmountablc. That the revolution The rev®, 
which he cfft&ed in his own country was calculated to ut i nn 
promote the general good of the people, is unqucftionablc ; ' ct * C1 *** 
and to gain fuch an obje& he might furtly reftore the crown 
to its ancient fplcndor, without bringing upon his govern- 
ment the odious epithet of dtfjntifm. 449 

The Boblrtf however, continued difeontented, and a con- Produces * 
fpiracy was planned againft Guftavus under his own 
He had entered into the alliance that was formed againft kiig** life, 
the revolutionary govemment of France ; and to raile an 
army which he was to lead in perfon to co-operatc with the 
emperor and the king ot Pruflia, lie was obliged to nego- 
tiate Urge loans, and to impole upon his fubjecls heavy 
taxes. The nobles took advantage of that circumftance to 
prejudice the minds of many of the people againll the fo- 
vereign who had laboured fo long for their real good. On 
the 16th of March 1792 he received an anonymous letter, 
warning him of his immediate danger from a plot that was 
laid to take away his lire, requefting him to remain at home, 
and avoid balls for a year ; and affuritig him that, if lie 
fhould go to the mafqucrade for which he was preparing, 
he w r ould he aflaffitiatcd that very night. 'I he king read 
the note with contempt, and at a late hour entered the ball 
room. Alter fomc time he fat down in a box with the 
compte D’Effcn, and obferved that he was not deceived in 
his contempt for the letter, fmec had there been any defign 
againft his life, no tune could be mote favourable than that 
moment. He then mingled, without apprthenflon, among 
the crowd ; and juft as he v. as picparing to retire in com- 
pany with the Pruflian anibaffador, he was furunmded by s:0 
tc viral perfl nt in maiks, one of whom bred a piftol at the The li»* 
back of the king, and lodged the contents in his body. A^ang^rouC 
fccnc of dreadful con fu lion immediately enfutd. The con- 
fpiratois, am<dft the general tumult and alarm, had time to 
retire to other parti of the room ; but one ot them hsd pre- 
vioufly dropped his piflols and a dagger dofc by the wound- 
ed king. A general order was givtu to all the company 
to umnafk, and the doors were immediately doled ; but no 
perfon appeared with any particular diftingnifhing mark.* of 
guilt. The king was immediately conveyed to bis apart- 
ment ; and the furgeon, after extracting a hall and loinc 
flugs, gave favourable hopes of his majefty's recovery. 

Sufjiicior.il immediately fell upon fuch of the nobles a* 
had been notorious for their oppofilion to the mcafurcs of 
the court. The anwuymous letter was traced up to colonel 
Liliehorn, major in the king’s guards, and he was immedi- 
ately apprehended. But the moil fuccefaful clue that feenv 
cd to offer was in confequcncc of the weapons which had 
fallen from the affaflia. An order was iffued, directing *«dl 
the armourers, guitfmilhs, and cutlers in Stockholm, to give 
every information in tbeir power to the officers of juftice 
concerning the weapons. A gunfmith who had repaired 
the piiloU readily recognized them to be the fame which 
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Sweden. he had repaired forae time ftnce for a nobleman of the name 
of Ankarltrom, a captain in the army ; and the cutler who 
if « had made the dagger re* erred at once to the fame perfon. 
T' e king The king lang-ilhed from the 17th to the 29th of March, 
die*. At 4^ t | |C 0 f hit medical attendants were favour* 

aide ; but on the 28th a mortification was found to have 
taken place, which terminated his ex iff cnee in a few hours. 
On opening his body, a fqilfrc piece of lead and two rufty 
nails were found unextiadtcd within the ribs. 

Hi* Vhatri- During his illncfs, and particularly after he was made ac- 
hbd^rb* < l ua,nrc< * the certainty ot his approaching diflolution, 
u e-t . continued to difpiay that uniha ken courage which 

he had m*nifcftcd on every o^cahon during his life. A 
few hours before his dtceate he made fome alterations in 
the arrangement or public affairs. He had before, by his 
will, appointed a council of regency ; but convinced, by 
recent experience, how little he could depend on the attach- 
mtnt of his nobles, and being alio aware of the ncccflity of 
a llrong government in difficult timrs, he appointed his 
brother, the duke of Sudermania, foie regent, till his for, 
who was then about fourteen, (hall have attained the a *r of 
eighteen years. His lift words were a declaration of par- 
don to the cunfpirators againil his life. The actual mur- 
derer alone was excepted ; and lie was excepted only at the 
flrong inftancc of the regent, and thofe who fur rounded his 
majefty in his dying moments* Immediately on the death 
of the king, the young prince was proclaimed by the title 
t of Guftavtif IV. 

Punifli- Ankarftrom was no former apprehended, than he con* 
mm of tkcfciTed with an air of triumph, that he was the perfon 
o ubii4- «i w h 0 h a< j endeavoured to liberate his country from a mou- 
lt it and a tyrant ” Sufpicions at the fame time fell on the 
counts Horn and Ribhing, baron I’cchlin, baron Ehrenfvard, 
baron Hartfmandorf, Von EngcriUom the royal fecretary, 
and others ; and tlicfc fufpicions were confirmed by the con- 
feflion of Ankarftrom. After a very fair and ample trial, this 
nun was condemned to be publicly and fcveqply whipped 
on three fucccffive days, his tight hand and his ticad to Ik 
cut off, and his body impaled; which fcntencchc fuffered 
not till the 17th of May, long after the death of the king. 
—His property was given to his children, who, however, 
were compelled to change their name. 

The counts Horn and Ribbing were condemned to lofe 
their right hands, and to be decapitated. 0 > 1 - Liljehorn 
end lieutenant Ehrcnjwctd were alio to be beheaded. — Ail 
thele confpirators were degraded from the rank of nobles, 
and their property declared to be confilcatcd. Major Hart* 
manfdorf was to Forfeit his rank in the army, and to be im- 
pritoned for one year. Engcrflrom was to fuffer perpetual 
unprifonment, and baron Pechlin and fecretary LillcRiahJc 
to he imprifoned during plealure. Four others, accufcd of 
being concerned in the cunfpiracy, were pardoned, and fome 
were acquitted. 

D vifinn of The kingdom of Sweden, in its prefent ftate, is divided 
bwcd«:>« into the following provinces: 1. Sweden Proper. 2. Goth- 
land. 3. Finland. 4. Swcdifh Lapland. Ard, 5. The 
Swcdiih illands. Great abatements muff be made for the 
lakes and unimproved parts of Sweden, which arc fo ex* 
. teniive that tlic habitable part is conhned to narrow bounds. 

Climate, The * 2CC °* Sweden i* pretty hmilar to thole of its 
furl, &c. neighbouring countries ; only it has the advantage of navi- 
gtbie rivers. 

The fame may be faid with regard to its climate, foil, 
See. Surrmer burfts from winter ; and vegetation is more 
fpeedy than in foxthem climates. Stores and warm furs 
mitigate the cold of winter, which is fo intenfe, that the 
nolcs and extremities of the inhabitants are fometimes mor- 
ticed. The Swcics, fmcc the days of Ckuuic9 XII. have 


been at incredible pains to correct the native birrennef* of Swede*, 
their country, by creeping colleges of agriculture, and in fome " ’ ~ * 

places with great fuccefs. The foil is much the fame with 
that of Denmark and fome parts of Norway, generally very 
had, hut in fome valleys furprifingly fertile. The Swedes, 
till ol late years, had not iuduftry lufEcient to remedy the 
one, nor improve the other. The pcafants now follow the 
agriculture ol France and England ; and fome late accounts 
fay, that they rear almoft as much grain as maintains the 
natives. Gothland puvlucc? wheat, rye, barky, oats, peafe, 
and beans ; and in cafe of deficiency, the people are fup- 
plied from Livonia and the Baltic provinces. In fummer, 
the fields arc verdant, and covered with flowers ; and pro- 
duce itrawbenics, vafpberriea, .curtants, and other (mall 
fruits. The common people know, as yet, little 0+ the cul- 
tivation of apricots, peaches, Rc&arinet, pine-apples, and 
the like hi fh- flavoured fruits ; but melons arc brought to 
great perfection in dry feafunn. 

Sweden produces cryllals, amethyffs, topazes, porphyry, 
lapis lazuli, agate, cornelian, marble, r.nd other lolIiU. The 
chief wealth of the country, however, arifes from her 
mines of fiber, copper, lead, ar.d iron. The laft-men- 
tioned metal employs no fewer than 450 forges, hammering- 
mills, and fmclung houfes. A kind of a gold mine hrs - 
like wife been dii cove red in Sweden ; but fo inconliderable, 
that from the year 1741 to 1747, it produced only 2 398 
gold ducats, each valued at 9s. 4d. ttcrling. The hrit 
gallery of one fiber mine is too fathoms below the furfacc 
of the earth ; the roof is fupported by prodigious oaken 
beams, and from thence the miners defeend about 40 fathoms 
to the lowed vein. This mine is (aid to produce 20,000 
crowns a-ycar. The product of the copper mines b un- 
certain ; but the whole is loaded with vail taxes and re- 
d u&ions to the government, which lias no other refourecs 
for the ex i cr cnees ol date. Thofe fubtenaneous manfiona are 
adonifhingly fpacious, and at the fame time commodious for 
their inhabitants, fo that they feem to form a hidden wdYld. 

The water-falls in Sweden afford excellent convcuicncy for 
turninp mills for forge*. ; and for (omc years the exports of 
iron from Sweden brought in 300,001;!. ftcrling. Dr 
Dufching thinks that they conditutcd two-thirds of the na- 
tional revenue. It muff, however, be obferved, that the 
extortions of the Sucdi h government, and tlic importa- 
tion of Amciican bar-iron into Europe, and fome other 
caufci, have greatly dimioilhed this manufacture in Swe- 
den ; fo that the Swedes very foon mult apply themfelvet 
to other branches of trade and improvements, cfpccially in 
agriculture. 

The animals differ little from thofe of Norway and Den-Aniu.aU. 
mark, only the Swcdiih boric are known to be more fer- 
viccable in war than the German. The fifties found in the 
rivers and lakes of Sweden arc the fame with thole in other 
northern countries, and taken in fuch quantities, that their 
pikes (particularly) are failed and pickkd for exportation, 
i he train-oil ol the (cals, taken in the gulph of Finland, is 
a confiderable article of exportation. , t7 

1 here is a great divtrfity of charaflers among the people i'har-der 
of Sweden ; and whatia peculiarly u markable among them, ' I tire 
they have been known to haw differ art characters in dif- 8wcdc *’ 
ferent am*. At prefent, their pcafants feem to be a heavy 
plodding race of men, (Irong and hardy ; but without any 
other ambition than that ot fubhltmg thcmklve* and their 
families as well as they can : they are honetl, Ample, ami 
holpitablc ; and the mercantile claffes are much of the 
fame caff ; but great application and per fever an ce is cif- 
covered among tbern all. One could form r.o idea that the 
modern Swedes arc the ddeendants of thole who, under 
Gullavus Adolphus and Charles XII. carried terror in their 
G g 2 names 
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Swtdao. name* through the moft dilUnt countries, and (hook ihc 
foundations of the greatelt empire*- The principal nobility 
ana gentry of Sweden are naturally brave, polite, atid hof- 
piublc ; they have high and warm notion* of honour, and are 
jealous of their national interefts. The drefs of the com* 
mon people is almoft the fame with that of Dcnmaik : the 
better fort arc imatuated with French modes and fashion. 
The common diversions of the Swedes are, Skating, run- 
ning races in fledges, and failing in yacht* upon the ice. 
'1 hey are not fond of marrying their daughters when young, 
a* they have little to (pare in their own life-time. The 
women go to plough, thrcfli out the corn, row upon the 
water, lei ve the brick layers, cany burdens, and do all the 
«tg CoinhtOn drudgeries in huibandty. 

JUhjpm. Chriilianity was introduced here in the 9th century. 

Their religion is Lutheran, which was propagated among 
them by Guftavut Vafa, about the year t 523, as wc have 
already related, lire Swedes arc furpi kingly uniform and 
unremitting in religious natters } and have fuck an averfion 
to Popery, that cad ration is the fate of every Roman Ca- 
tholic pried difeovtred in their country. The arehbilhop 
of Upial has a revenue of about 400I. a-year; and has 
tinder him thirteen fuffragans, betides fupcrintcmfanta, with 
tnodtrarc flipetuls. No clergyman has the lead direction in 
the affairs ot Ihte ; but their morals, and the {anility of 
their lives endear them fo much to the people, thnt the 
government would repent making them its enemies. Their 
churches are neat, and often ornamented. A body of cc- 
defiaftical laws and canons direct their religious economy. 
A conveiflon to Popery, or a long continuance under ex- 
communication, which cannot pals without the king's per- 
%S9 miflion, is pupiihcd by impritonment and exile. 

J.xnyosgr. The Swcdifh language is a dide:t of the Teutonic, and 
refe mbits that of Dcnmntk. 1 he Swcdifh .nobility and 
gentry are, in general, more cooverfint in polite literature 
than thofe of many other more flour i thing flatrs. They 
have of late exhibited fome noble fpecitnciis of their muni- 
ficence for the improvement of literature and feu nee, par- 
aSo ticularly natural hiltory. 

Manufac. The Swcdilh commonalty fubfifts by agriculture, mining, 
tares, 6tc. pmjy'ng, hunting, and fi fhmg. Their materials for traffic 
are the bulky and ufcful commodities of maiti, beams, aud 
othec lorts of timber for (hipping ; tar, pitch, bark of trtes, 
potaih, wooden utenlils, hides, flax, hemp, peltry, furs, 
copper, lead, iron, cordage, and hfh. 

Even the manufacturing of iron was introduced into 
Sweden fo late as the 16th century ; for till that time they 
fold their own crude ore to the Hanfc-towns, and bought it 
back again manufactured into utenlils. About the middle 
, of the 17th century, by the aflirtance of the Dutch and 
Flemings, they fet up fome manufactures of glafs, Uarch, 
tin, woollen, filk, foap, leather drclling, and faw- mills. 
1 took felling was at that time a trade unknowti in Sweden. 
They have finer had fugar-baking, tobacco-plantations and 
manufactures of fail-doth, cotton* fuflian, and' other fluffs ; 
id fo of lineu, alum, brimflone, paper-mills, and gunpowder- 
mills- Vail quantities of copper, brafs, fled, and iron, are now 
wrought in Sweden, dug from mines fome ot them u ore 
than 1 100 feet deep. The iron mine of Dannemura, which 
is moch the molt profitable of any of thofe with which 
every part of Sweden abounds, is faid to yield 6olb. of 
metal in a icolb. of ore, and the others about 3o)b. The 
iron extraded from this is known in Europe under the name 
of Ortgrwid ; which name is derived from a fra- port on the 
llallic. A large portion of it is employed by different na- 
tions for making the bell fled. The mine was difeovered 
in 1470. The unwrought ore was Aril (old to the mer- 
chants of Lubeck. It was not until the reign of Guftavu* 
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Vafa that the Swede* worked it themfdves. It is affected, Ivtka 
that the mine of Danncmota yields about 43,000 floncs of — v— 
bar-iron per year, which is fuppofed to be one tenth part 
of the quantity which all the iron-mines of Sweden produce. 

Of this product, amounting to 430,000 (tones, 300,000 
are annually exported ; the remainder is manufactured at 
home. It is calculated that no lefi than 25,600 men are 
employed in mining, and the branches immediately connec- 
ted with it, viz.' 4000 for breaking the tucki 1 , cither by ex- 
plofion or manual labour; ip,Soo to hew timber and bin 
it into charcoal ; icoo are employed in (melting ; (8oO in 
tranfporting the metal from the furnaces to the foigei $ 

6co in transporting fa* d, fuel, &c. 4CC0 for t ran (polling 
the charcoal, and 2400 at the forges, ‘i hey have alfo 
fonndcriea I or cannon, forgeries for fire-arms and anchors, 
amiories, wire and flatting-mills, mills alfo for fulling, and 
for boring and damping : and of late they have built many 
(hip* for falc. 

There arc likewife in Sweden fome filver mines, of which 
that of Sj/Jht, or Saihbfrg, is the richctl as well as the 
moil ancient. It cxiflcd fo early as 1 188, and, during the 
whole of the 14th century, it yielded 24,010 marks of 
filver per annum. In the 15th century the quantity was 
duniuifbed to 20 , 003 . In the reign of Charles X. it gsvc 
only 2000, and it fumilhesat prclcut it ill Icfs, the ore yield- 
ing only one oucce of pure metal per quintal. The chief 
gallery where the pureft filver wa» obtained having fallen 
in, is not yet cleared, notwithlfanding their inccfTant labour. 

They arc alfo digging pits in a perpendicular dire<iion, in 
order to arrive at the principal vein, which extends itfelf 
from the mu lb to the louth-cafl. Formerly lead employed 
in feparating the metal was imported from England ; but 
the mine iurniihta at prefent a (utficicut quantity for the 
purpofe. 

Certain towns in Sweden, being 24 in number, are called 
Staple where- the merchants arc allowed So import 
and export commodities in their own (hips. Thofe towns 
which have no foreign commerce, though lying near the lea, 
are called land-towns . A third kind are termed mine towns, 
as belonging to mine -difti kits. The Swedes, about the 
year 1752, had greatly incrcafcd their exports, and dimi- . 
nilhed their imports, moll part of which arrive or are fent 
off in Swcdilh (hip* ; the Swedes having now a kind of na- 
vigation ad like that of the Enjlilh. Thofe prumiftng 
appearances were, however. Hailed by the nuduefs and 
jealoulies of the Swcdifh government ; and live people fo 
opp refled with taxes, that fome important revolution was 
daily expedit'd in tiiat kingdom. 4 $ T 

The revenue of Sweden, ii nee the unfortunate wars of Revenues.' 
Charles XII. has been greatly reduced. Her gold and filver 
fpecies, in the reign of Ad- Frederic, arofc chiefly from the 
king's German doiqinions. Formerly, the crown-lands, poll- 
money, tit he*, mines, and other articles, are faid to have produ- 
ced a million Aerling. The payments that are made iu copper, 
which is here the chief medium of commerce, is extremely 
inconvenient ; fome of thofe pieces being as laigc as tiles; 
and a cart or wheelbarrow it o( ten required to carry home a 
moderate (urn. 'I ’he Swedes, however, have gold ducats* 
and eight-mark pieces of filver, valued each at 5*. 2d. 
and the (ubfidics paid them by France help to increase their 
currency. 

No country in the world ha* produced greater heroes or Malicxiy 
braver troops than the Swedes; and yet they cannot beftreogih 
faid to maintain a Handing army, as their forces confift of 
a regulated militia. The cavalry is clothed, armed, and 
maintained, by a rate railed upon the nobility and gentry, 
according to their eflatet ; and ike Infantry by the pcafauts. 

Each province is obliged to find its propoition ot fotdiers, 

according 
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twerfen- according to the number of farm* ft contains; every farm and Cgurfo cf the Planrii ; with another on the Height of 't fit Sweden. 

h° r 8> of 6'M. or 70I. per annum is charged with a foot-foldicr, *1 ides, and Flux and Reflux of the Sea ; v.J«ch, from infor- , ^r g» 

”" v ’ furnifhinrj him with diet, lodging, and ordinary clothe*, mat ion gathered in different parts of Sweden, appeared to ~ n *~' 

and about 2c*. a- year in money ; or elfc a little wooden have been greater formerly than when he wrote. 


houfe is built him by the farmer, who allow* him hay 
and pafturapc lor a cow, and plough* and low* land 
enough to fnpply him with bread. When embodied, 
they are fubjeft to military law, bit otherwife to the civil 
U of tlie country. It may therefore literally be laid, 
that every Swedilh foldier ha* a property in the coun- 
try he defend*. This national army is thought to amount 
to above 50,000 men. Sweden foimerly could have tit- 
tid out 40 (hi os of the line. 

8 WE 0 ENBORG (Emanuel), was bom at Stockholm 
*>n the 29th of January 1689. His lather wa%biffiop of 
Weft-Cothia ; member of a fociety for the propagation of 
the gofptl, formed on the plan ol that of England ; and 
prrfkkftt of the Swedifh church in Pennfyivania and Lon- 
don. To this lad office he was appointed by Charles XII. 
who fccTO* to have had a great re ard for the bilhop, and 
to have continued that regard tu his fon. 

Of the courfe of young Swedenborg** education we have 
procured no account ; hut from the chara&cr of the father, 
it may be fuppofed to have been pious ; and by hi* appear- 
ing with reputation as an author, when but 2D years ot age, 
it is p r o ve d to have been fticccfs'ul. His fit ft work was 
published in 17C9 ; and the year following he lent into the 
world a collection of pieces on different fubjeAs, in Latin 
verfc, under the title of Ltufus flthconius, ft** Gamin j Mif 
crl/anea qua wrii/ in foeie cecinil. The fame year he begun 
hi* travels., firil into England, and afterward* into Holland, 
France, and Germany ; aad returning to Stockholm in 
1714, he wa* two year* afterward* appointed to the of- 
fee of afleffor in the Metallic College by Charle* XII. who 
honoured him with frequent cocverLtions, and bellowed up- 
on him a large ihare of his favour. At this period of his 
ii^e Swedenborg devoted his attention principally to phylic 
and iqathenaticd ftudies; and in 171b he accompanied the 
king to the liege of FrederickOiall, where he ga ve an eminent 
proof that he had out ft II died in vain. Charles could not 
fend his heavy artillery to Fredeiitklhall from the bad- 
rtefa of the road*, which were then rendered much worfc 
than ufual by being deeply covered with fnow. In this 
extremity Swedenborg brought the fciencc* to the aid of 
valour. By the help of proper in liniments he cut through 
the mountains, and raified the valleys whicji fcparated Swe- 
den from Norway, and then Sent to bis matter two galley*, 
five large boats, ami a Hoop, loaded with battering pieces, 
to be employed in the Cegc. *1 he length of this canal was 
about two miles and a half. The execution of this great 
work, however, did not occupy alt his time. In 1716 he 
had begun to publifh effays and obfet rations on the mathema- 
tical and phyfical fcicnces, under the title of Dadafus Hyptr- 
hortut; and he round Itifure during the liege to complete his 
intended cohesion, and alfo in the lame year to publiih 
an introdtiflion to algebra, under the whiiufieal title of The 
Art of the Rules. 

At the fiege of Frederick Ihalt he loft hi* patron Charles; 
but found another in Ulrica Eleonora, the filler and fuccef- 
for of that hero, by whom in 1 7 19 he was ennobled, and 
took of couife his feat among the fenators of the equeftrian 
order in the triennial affembliet of the Hates. Hi* promo- 
tion did not lefTen hi* ardour for the fciencet ; for he pub- 
hlhcd in the fame year A Method to Jtx the V elue of Monty, 
and to determine the Swedifh Meafures in fueh a •way at to /up- 
prefi a If the FraOiotu and facilitate the Ca/culationi . About 
the fame time he gave the public a treatife on the Pofition 


A* Swedenborg continuer!, nndrr the new fovercign, to 
hold the office of affefforto the Metallic College, he thought 
it necdTary, for the difeharge of hi* duty, to make a fccond 
journey into foreign countries, that he tr.i.tht himftlf exa- 
mine their mine*, particularly thofe of Saxony and Hart*. 

During thefe travel*, which were undertaken for the im- 
provement of the manufacture* of his native country, he 
printed at Amfterdam, 1. Prodr onus printif norum Natural!- Kurepram 
um, five revorum tentaminum , Chemiam et Phyfeam rxfer inter- hUgauina, 
talem geomrtrice cxfliean.fi. z. Nova obfervuta iff invent a cir. 
ea Per rum iff Igneut, prmsipue noturam fgnir Elemental vm, tma 
cum nova Camini invention*. 3 - Mrthodut newt wmirWi 
JLongrt-nt’nej focurum terra mnriqut ope Luna. 4- Modur 
t onjiruendt rerptatu/a navjfia, vnfgo ea Suedou. Dt^iylynad- 
tier. f, Nwj comfrutho njgeris aquatics. 6. Modus explo- 
res udi virtutes Navigiorum. And at Lc'pfic and Hamburg, 

7. Msf.eUanea ohfen>cta firm res rsaturaies , prafertim Aline- 
rafia, /gnem, iff Mf tritium jfrata. 

Thi* journey was made, and thefe tracl* pnbltftred, in the 
eompafx of a year and a half ; and perhaps there has not 
been another man, Liamem excepted, who ha* done fo much 
in fo fliort a time. After hi* return in 17:2, Swedenborg 
divided hi* time lb equally between the duties of hi* office 
and hi* private ft tidies, that in 1713 he fmbhed hi* grand 
work, entitled Opera Phifofophiea iff Afire rafia , and had it 
printed under hi* own direttion in 1734, part at Drefderj- 
and part at Leipfic ; in which year he aifn went to infpeft 
the mine* oi Auflria and Hungary. Thi* work is divided 
into time volumes folio ; the title of tlie tiitt i* Prineipio- 
return Natural turn five mavotrum tentaminum. Phenomena M ua- 
di eUmtntaris plAlofoph'c e ettpfieandt, The fecond, Regnum 
fubttrrancum Jive Miner ate tie Ferro ; and the third, Ilegnum 
fubterraneum five Miner ult dt Cupro , Iff Orichalco / all of 
them written with great flrwgth ot judgment, and orna- 
mented with plates, to facilitate the comprehewfion of the 
text. 

In the year *7*9 he was enrolled among the member* of 
tire Society of Science* *t Upfal, and wn, probably about the 
fame time, made a Fellow of the Royal Academy of Sci- 
ences at Stockholm ; nor were ftrangcr* h-f* willing tlian Li* 
own countrymen to acknowledge the gteatnefs of hi| me- 
rit. Wolf, us, with many other learned foreigners, were ea- 
ger to court hi* corrdpondence. The Academy of St Pe- 
terlburg fent him, on the 17th of December 1734, a di- 
ploma of allocation as a correfpondcnt member ; and form 
afterwards the editor* ol the ASa Eruddorum at Leipfic 
lound in hi* work* a valuable fupplemcnt to tbeir own col- 
letrion. 

By many perfon* the approbation of learned academia* 
would have been highly valued ; but by Baron Swedenborg 
it was conltdered as of very littV. importance. M Whatever 
of wordty honour and advantage may appear to be it the 
things before mentioned, I hold fhem (fay s he) but as ma t-Shwt As~ 
ters of low eltimation, when compared to the honour of that'***' */ tkw 
holy office to which the Lord himfclf hath called me, who 
was graeioully pleafed to manifril httnfelf to me, hi* un-^ t 
worthy lervant, in a perfonat appeaiasce, in the year >743* 
to open in me a fight of the Ipirituil world, and to enable 
me to converge with fpirit* and sngtl* ; and thi* privilege 
ha* continued with me to thi* day. From that time l be- 
gan to print and publifh various unknown Arcana % which 
have been either feen by me or revealed to me, concerning 
heaven and 1 k. 11, the date of men after death, the true wor- 
7 ffiip' 
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ftiip of God, the fpiritual fenfe of the Scripturei, and many % 
other important truths tending to falvation and true wif- 
dont.” 

We fh«ll not aff'ont tlie utidcrflandin:** of our readers by 
makihj; upon this account of the Baron's tell fuch reflec- 
tion! every perfon of a found mind will make for himfclf; 
but it is rather remarkable, that a man who had devoted 
the better part of his life to the fludy of fuchfciences as ge- 
nerally fortify the mind againii the dtlufions of fanaticifm, 
and who had even excelled in thefe fciences, (hould have fal- 
len into fuch a reverie as this. After this exttaordinary 
call, the Baron dedicated himfclf wholly to the great work 
which, he fuppofed, whs afligned him, ftudymg diligently 
the word of God. and from time to time puklilhin .» to his 
fellow creatures fuch important information as was made 
known to him concerning another world. Among his va- 
rious difeoveries concerning the fpiritual world, 01 <« is, that 
it (xifts not in fpacc. “ Of this (lays he) I was convinced, 
becaufc 1 could there fee Africans and Indians very near 
me, although they ate fo many miles diflant here on earth ; 
nay, that 1 could be made prefent with the inhabitants of 
other planets in our fyftcm, and *lfo with the inhabitants 
•of planets that are in other worlds, and revolve about 
other funs, liy virtue of fuch prefence (/. e. without teal 
lpace), not of place, I have converfed with apoftlcs, depart- 
ed popes, empetors, aud kings; with the late reformers of 
the church, Luther, Calvin, and Melandthon, and with o- 
their* from diflant countries.*' 

Nolwithilanding the want of fpacc in the fpiritnal world, 
be tells us, •* that after death a mao is fo little changed that 
he even docs not know but he is living in the prefent world; 
that he cats and drinks, and tven enjoys conjugal delight a& 
in this world ; that the lelemblancc between tire two worlds 
is fo great, that in the fpiritual world there are cities, with 
palaces and hordes, and alfu writings and books, employ- 
ments and merchandizes ; that there is gold, Giver, and pre- 
vious Hones there. In a word (he fays), there is in the ipi- 
ritual world all and every thing that there is in the natuial 
world, but that in heaven fuch things are in ar. infinitely more 
perfefi date.” 

Such was his zeal in the propagation of thefe whimfical 
and fomaiiv.es fenfual doctrines, that J»c frequently left his 
native country to vifit diflant cities, particularly London 
and Amfterdam, where all his theological works were 
printed at a great cxncncc, and with little profptfl or pro- 
bability of a u imburiemciit. “ Wherever he rclided w hen 
on his travels, he was (fay* one ot his admirers) a mere fo- 
litary, and almofl ir.acctlfiblc, though in hi# own country of 
a free and open behaviour. He afledted no honour, but de- 
clined it ; puriued no worldly interefl, but I pent his time in 
travelling and prinriw, in order to communicate inilruction 
and benefit to mankind. He had nothing of the prccile 
in his maimer, nothing of melancholy in his temper, and 
nothing in the kafl bordering on cr.thufiafm in hi* converfa- 
tlon or writings.” This is too much. We believe he was 
an inoffenfive vifionary ; of his convention we cannot 
judge ; but the lpccimen% that we have given of his writing* 
are frantic cmhuti.Jm. He died at London, March 29th, 
in the year 1772 ; and after lying in flate, hi* remains were 
tiepofitcd in a vault at the Swcdilh church, near Kadcliff- 
liigbway. 

Though Baron Swedenborg’s followers appear not to 
have been numerous during his life, they have inctcafrd 
fincc his death ; and a fed fubfifts at prefent in England 
which derives its origin from him, and is called the New 
Jerufabm Chunb. The diieriminaling tenets of this fett 
jkem to be the following : “ bidding the do&rire of one 
God, they maintain that thin one God is no other than Jc* 
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fus Chrift, and that he always cxifted in a human form 1 
that for the fake of redeeming the world, he took upon ^ 
himicif a proper human or material body, but not a human 5r ^- 
foul ; that this redemption cottfift* in bringing the hells or 
evil fpirits into fubjeiftion, and the heavens into order and 
regulation, and thereby preparing the way for a newfpirltual 
church ; that without fuch redemption no man could he fa- 
ved, nor could the angels retain their flate ot integrity j 
that their redemption was effected by means of trials, temp, 
tations, or confii&s with evil fpirits; and that the lafl of 
them, by which Chrifl glorified his humanity, perfecting 
the union o* his divine with his human nature, was the paf- 
fion of the croft. Though they maintain that there is but 
©nc God, and one divine perfon, they hold that in this per- ^ ' 
fon there is a real Trinity ; confiding of the divinity, the^ _ 
humanity, and the operation of them both in the Lord Je-o*! 
fus ; a Trinity which did not exift from all eternity, but com- p.4.11. 
menced at the incarnation. They believe that the Scrip, 
lures arc to be interpreted not only in a literal but in a Ipi- 
ritoal fenfe, not known to the world till it was revealed to 
B. Swedenborg ; and that this fpiritual fenfe extend* to 
every part of Scripture, except the Acts of the Apoftlcs. 
They believe that there arc angels attending upon men, re- 
Tiding, as 1 ). Swedenborg lays, in their affertions ; that 
temptation cordifls i:i a ftruggle between good and had an- 
gels within men ; and that by this mea^s God aflifts men m 
thefe temptations, fioce of themfelves they could do nothing. 
Indeed II. Swedenborg maintains, that there is an univerfd 
influx from God into the fouls ot men, ir ipi ring them cfpeci- 
ally w ith the belief of the divine unity. This efflux of di- 
vine light on the fpiritual world he compares to the efflux 
or the light from the fun in the natural world. 

** There are (tay* B. Swedenborg) two worl'.s, the na- 
tural and the fpiritual, entirely diflinft, though perfrtiiy 
corrcfponding to each other ; that at death a man enter! iu- 
to the fpiritual world, when his toul is clothed with a body, 
which lie terms fubjlanrial , in oppofition to the prefent wa- 
ieriai body, which, he fays, is never to rife out of the 
grave.’* 

SWEEP, in the fra-languagc, is that pan of the modi 
of a fhip where fire begins to com pals in the rung-head!, 
alfo when the haufer is dratted along tire bottom ot the fa 
to recover any thing that is luuk, they call this ati ion jwtj* 
in# for it. 

.SWEET, in the wine trade, denotes any vegetable juice, 
whether obtained by means of his- .0, ratlins, or other fo- 
reign or domeflic fruit, which is added to wines with a de- 
fign to improve them. 

SWEIN-mot. See Pom nr CArtr. 

SWERT 1 A, Marsh Gkktian, in botany: A gemucf 
plant* belonging to the clafs of pentondrin % and to the anler 

or tbjjnitt { and in the natuial fyftcm ranging under the 
20th order, rotate*. The corolla is wheel- (hoped, (here 
are ne&ariferous pores at the bafes of the fegments ot the 
corolla. The caplule is unilocular and bivalve. There V* 
fix fpecies ; the perennis, diffoimts, mlata, carintbiaca, cor- 
niculata, dichotorna. 'Hie perennis ie a native of liogUnd- 
It is diflinguilhed by radical oval leaves. It flowers in 
Augufl. 

SW 1 ETENIA, MahocaKV, in botany : A genu* 
phut* belonging to the dais of t/etanJria, and to the order 
of mooqgjHM ; and in the natural fyftcm arranged under tb* 
54th order, MtjetlLtH*. 'Hie calyx is quinqutlid. Thtre 
are live petal* ; the ne-flarium is cylindrical, luppbrting th« 
anthcTx with it* mouth. The caplule is fivc-cclkd, wcody. 
and opening at the mouth The feeds arc imbricated a- j* 
winged. J ficrc is only one Ipccics, the mabaconi, »tJC* 
is a native of the warmeft paits ol America, and grows ah* 
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fa the ifltnd of Cuba, Jamaica, Hifpaniota, and the Baha. 
>w * ft , ma illand*. It aboundtd formerly in the low land* of Ja- 
^ maica, but it ia now found only on high hill# and place# 
difficult of accefs. 
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whence he was removed in his 15th year to Trinity College, 
Dublin. " 

In hia academical ftudies (fays Dr Johnfon) he wa9 ci- 
ther not diligent or not happy. The truth appears to be, 
that he defpifed them as intricate and ufcUfs. He told Mr 


It thrives in mofl foils, hut varies in texture and grain ac- ' that he defpifed them as intricate and ufckfs. He told Mr 
cording to the nature of the foil. On rocks it is of a fmall- Sheridan, his lad biographer, that he hid made many cf- 
er fize, but very hard and weighty, of a dofe grain, and- forts, upon his entering the college, to read feme of the old 
beautifully (haded ; while the produce of the low and richer treatifes on logic writ by Smeglciius, Keckermannus, Bur- 
lands is obferved to be more light and porous, of a paler co- gerfdictas, &c. and that he ne ver had patience to go thro* 


lour ami open grain j and that of mixed foils to hold a me- 
dium between both. The tree grows very tall and liraight, 
and is ufuallv four feet iu diameter ; the flower* arc or a 


thiee pjges o' any of them, he was fo di (gulled at the ftupi- 
dity or the work. When he was urged by hi* tutor to 
make himfelr mailer of this branch, then in hivrh cflimation. 


rcddifli or faffron colour, and the fruit of an oval form, and and held edent tally necclfary to the taking of a degree. Swift 


about the fixe of a turkey's egg. 


sliced him. What it was he was to learn from thofe books ? 


The wood is generally hard, takes a fine poiiih, an 1 is His tutor told him, The art of rcafoning. Swift faid, That 
found to anfwcr better than any other tort in ail kinds of he found no want of any fuch art ; that he could reafon very 
cabinet ware. It is now universally clleemtd, and fells at a well without it ; and that, as far as he could obferve, they 
good price ; but it is pity that it is not cultivated in the wtio had made the greateft proficiency in logic had, inflcad 
more convenient walk* lands of Jamaica. It is a very of the art of reafouing, acquired the art of wrangling ; and 
ftrong timber, and anfwers very well in beams, joifls, plank, inilcad of clearing up obfeuritir*, had learned how to per- 
b< sards, and fhiugks ; and has been frequently put to thofe plex matters that were clear enough before. For hit own 


ufes in Jamaica iu former timet. It is laid to be ufed fome- 
times in fhip.building ; a purpofe for which it is remarkably 


part, he was contented with tliat portion of reafon which 
God had given him; and he would leave it to time and expe- 


adapted, if not too cofUy, being very durable, capable of rience to ftrengthen and dirc£l it properly ; nor would he run 
refilling gun-fhots, and burying the (hotl without fpl inter- tlie rilk of having it warped or fallely biafTed by any fyftem 

ing. of rules laid down by fnch flupid writers, of the bad effects 

The fced-vrlTcIs arc of a curious form, confiding of a of which he had but too many examples before hi* eyes in 

large cone-fplittin'T into five parts, and dtfclofmg it* winged thofe reckoned the moil acute logicians. Accordingly, he 
feed*, difpofed in the regular manner of thofe of an apocy- made a firm resolution, that he never would read any of 
num. The lecds being winged, arc difpcrfrd on the furface thofe books; which he fo pertinacioufly adhered to, that 
of the ground, where fome falling into the chinks of the though hi* degree was refilled him the firfl time of fitting 
Utpbual rocks, ftrike root ; then creep out on the furfacc of it, and for it, on account of his not anfwering in that branch* 
feck another chink, into which they creep and fwcll to fuch he went into the hall a fecond time as ill prepared a* 
'• a fize and ftrength, that at length the rock fplits, and is before ; and would alfo have been flopped a fecond time, 

* 4 ‘ forced to admit o( the root's deeper penetration ; and with on the fame account, if the in tore ft of hi* friends, who 

this little nutriment the tiee me 1 cafes to a (lupendous fize well knew' the inflexibility of his temper, had not (tep- 
in a few years. • ped in, and obtained it for him ; though io a manner little to 

The firJt ufe to which mahogany was applied in Eng- hi* credit, a* it was iuferted in the College Regirt ry, that 
land, was to make a box for holding candle*. l)r Gibbons, he obtained it fpeciati gratia, ’* by fpecial favour;" where it 
an eminent phyfician in the latter end of the latl and he* remains upon record. 


ginning of the picfcnt century, had a brother, a Welt Jn- 


1 He remained in the collcpe near three years after this* 


dia captain, who brought over fome planks of this wood not through choice, hut ncctflitv, little known or regarded, 
an ballad. As the Doctor was then budding him a loufe By fcholars he was reckoned a blockhead ; and as the low- 
in King-ftreet, Covent-Girdcn, his brother thought they nefs of his circumfktnccs would not permit him to keep com* 
might be of fetvice to him. But the carpenters, finding pany with perions of an equal rank with himlclf, upon an 
the wood too hard for their tools, they were laid slide 'or equal footing, he loomed to take up with thofe of a lowc 
a time as ufelcf*. Soon after, Mrs Gibbons wanting a clafs, or to be obliged to thofe ol a higher. He lived there 
candle-box, the Doctor called on his cabinet maker (Wol- fore much alone, and his time wm employed in purluing hi* 


la Aon in Long-Acre) to make him one of lome wood that 
Uy in hia garden. Wollaflon alfo complained that it was 
too hard. The Doctor Isud he mull get flronyer tool*. 
The caudle-box was made and approved ; tnfomuch, that the 
Doctor then infilled on having a bureau made of the fame 
wood, which was accordingly done; and the fine colour, polilh, 
&cn were fo plcafing, that he invited all hia friends to come 
and fee it. Among them was the duchefs of Buckingham. 
Her Grace begged fome of the lame wood of Dr Gibbons, 
and employed Wollaflon to make her a bureau alfo ; on 
which the fame o: mahogany and Mr Wollaflon was much 
raffed, and thin/a of this fort became general. 1 hi* ac- 
count was given by Henry Mill, Efq; a gentleman of un- 
doubted veracity. 

SWIFT (Dr Jonathan), fo univerfally admired as a wit 
and claffical writer of the Engliih language, was born in 
Dublin on November 30th 1667. His father was an at- 
torney, and of a good family ; but dying poor, the cxpcncc 
of his Ton’s education was defrayed by his friend*. At the 
age of fa young Swift was lent to the fchyolof Kilkenny, 


courfc o* reading in hiflory and poetry, then very unfu hion-. 
able ftudies for'an academic; or in /h-omy meditations on 
his unhappy circumftances. Yet, under thin heavy prcflhre, 
the force oi hi* genius broke out, in the firfl rude draught 
ol the Tale of a Tub, written by him at the a^e of 19, 
though communicated to nobody but bis chamber fellow 
Mr Waryng ; who, attcr the publication of the book, made 
no Temple to declare, that he had read the firil fketch ot it 
in Swift’s hand-writing when he was of that age." 

In lf*88, being, by the death of Godwin Swift his uncle* 
who had chiefly fupported him, left without fubfillcnce, he 
went to confult hi* mother, who then lived at Lcicciler, 
about the future courfc of hi* life; and, by her direction* 
folic ited the advice and patronage of Sir William Temple, 
whofe father had lived in great friendship with Godwin 
Swift. Temple received him with great kindnef*, and was 
fo much pleafed with his conversation, that he detained him 
two years in his houfe, and recommended him to king Wil- 
liam, who offered to make him a captain of horfe. This 
not lulling his difpofitiun, and Temple not having it quickly 
8 ia 
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Jo Kij power to provide for him othervrife, Swift left hi* 
" t *■ patron {1694) in difeontent ; having pfevioufry taken hit 
matter’* degree at Oxford, by infant of a tettimonial from 
Dublin, in which the words ofxhf.'racc were omitted. He 
mii rcfolvcd to enter into the church, where his trift pre- 
v.rment w only L. lbs a-year, being the prebend of A '/- 
ror.l in Comer ; which fome time after war<!s Upon Sir Wil- 
liam I rmple’s earnttliy inviting bun bail*, to his houfc 
at Moorpark, he rcfignrd in favour of a clergj man far ad- 
vanced in yean. and burdened with a nu’^.rmitf family. I of 
this man he ioliciud the preben- 1 , to which he himfclf in- 
dufted him. 

1 r* 1699 Swift loft his patmn Sir Willrim Temple, who 
left him a legacy in money, with the progeny «»f hi* nru.u- 
fciipts; and, on his death-bed, obtained f*r him a prenmte 
from the king o* the firll pribtnd that ll.ould become va- 
cant at V, tllmirdlcr or Canterbury, ‘i hat this promife might 
not be forgotten, Swift dedicated to the king the poft hu- 
mous works with which he «n cr trotted, and for a while 
attended the court ; hut foon found hit lohVitatiom hoptlcfs. 
He was then invited by the carl of Berkeley to accompany 
him into Ireland, where, after fufferii.; feme cruel difap- 
pointments, he obtained tbe living? of I.vacor and Rath- 
beg • in in thcdiocefcof Meath ; and foon afterwards invited 
over the unfortunate Stella, a young woman of the name of 
johufon, whofc life he contrived to embitter, and whole 
days, though he certainly loved her, we may confidently af- 
firm that he (hortened by bis caprice. 

This lady is generally believed to have been the daughter 
of Sir William Temple'* Reward ; but her niece, a Mis 
Hearn, affurrd Mr Berkeley, the editor of a volume of let- 
ter* int.it It c! Literary Rtlut , that her father win a roetchant, 
and the voungeft brother of a good family in Nottingham- 
Ihinc ; that her mother was the intimate friend of lady Gif- 
ford, Sir WiHiam’s lifter; and that flic hcrfrlf was educated 
in the family w ith his niece, the late Mrs Temple n* Moor- 

• See 7 m- park by FarohamV This ftory would be intitled to the 
'1*iry inti fulleft credit, had not Mr* Hearn affirmed, in the fame letter, 
tn Ltjttf that, before the death of Sir William Temple, Mm John- 
SnW'Pr*. loo** little fortune had been greatly injured by the South- 
J>X<4 tVu. Sea bubbles, winch are known to have injured no pcifon 
4 rraryfir- till the year 1710: (See Company, II. 1.) When one part 
Av,, primed of a narrative is lo palpably felfe, the remainder will alwaya 
UnElh't be received with hefetation. But whether Mif* John fun was 

* mi Kay. the daughter of Temple’s Reward or of the friend of lady 

Gifford, it is certain that Sir William let her L icoo ; and 
that, accompanied by Mrs Dingley, whofc whole fortune 
amounted to an annuity of L. 27 for life, (he went, in con- 
fluence of Swift’* invitation, lo I.aracor. With thefe 
two ladies he patted hi* hours of relaxation, and to them he 
opened hi* boUm ; but they never relided in the fame houfc, 
nor did he fee either without a wttnefs. 

In 170? Swift publilhed sf difcowrfe of the tenths and 
SJfcnfttmt tn jdthtns and Rome. It wa* his firft work, and 
indeed the only which he ever cxprcfdy acknowledged. 
According to his conftarU pta^tce he hod concealed his 
name ; but after its appearance, paying a viiit to fome lritti 
bifhop, he was afhed by him if he had read that pamphlet, 
and what it* reputation was in 1 .onduit. Upon his reply- 
ing that he believed it was very well liked in .London ; 
•* Very well liked!” fiid the bittiop with feme emotion. 

Yev, Sir, it is one of the fineft trails that ever was written, 
and Uifhop Burnet is one of the beft writers in the world.” 
Swift, who always hated Burnet with fomething more than 
political rancour, immediately queftioned ht* right to the 
work, when he was told by tire bifhop that he was “a young 
man and ftill perfifting to doubt ol the jullice of Burnet s 
claim, on account of the diffimikrity ol the ftyle of the 
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pamphlet frnm that of his other works, he was told that he 
was “ a very potttive young man,” as no perfon in England “ 
but bittiop Burnet wag capable of writing it. Upon which 
Swift replied, with fome indignation, I am to allure your 
lordttiip, however, that bifhop Burnet did not write the 
pamphlet, for I wrote it inyftT. Arid thus wa* he forced in 
the heat of argument to avow what otherwife he would have 
for ever concealed. 

Early in the enfuing fpring kin r William died ; anil 
SwifT, on bis next viiit to London, found queen Anne upon 
the throne. It was generally thought, upon this event, that 
the Tory nartv would Iip.vc had the alceirdant ; but, con- 
trary to all expectation, the Whigs had managed matter* to 
well as to jet entirely into the ijiiden’s confidence, and to have 
the whole adminittmtiop ot aftalis in their hand*. Swift’* 
friends were now in power; and the Whig* in general, know, 
ing him to be the author ot the Difemufe on the Contcilr, 
&e. which was written in defence of king William and hi* 
minifter* againtt the violent procccdinr* of the houfc of 
commons, conftdcred themfcUcs as much obliged to him, 
and h»okcd U)K>n him as fall to their party. But Switt 
thought with the Whi r s ouly in the ftate ; for with refpcil 
to the church his principle* were ahva)S tiiofe of a Toty, 
He therefore declined any inti i-ate connection with the 
leaders of the party, who at that time pro^dled what wa* 
called iotu (hur,-h prtnciplrt. But what above all fhockcd 
him, fays Mr Sheridan, was their in v it in t Drill*, Freethink- 
ers, AthcilU, Jews, and Infidels, to be of their party, under 
pretence of moderation, and allowin' a general liberty of 
conlctVnoe. As Swift was in lus heart a man of true reli- 
gion, be could not have borne, even in bis private character, 
to have mixed with fuch a mptcly crew. But when we 
cunttdcrhi* principles in his political capacity, that he looked 
upon the church of Enyland, as by law cllablifhcd, to be 
the main pillar of our newly crctfcd conftitutioo, he could 
not, confidently with the character of a good citizen, join 
with thofc who considered it more a* an o-namont than a 
fupport to the edifice ; and could therefore look on with 
compofnre while it wa* undermining, or could even open the 
gait to a blind multitude, to try, bke Sampfon, their llrength 
a T *in(l it, and eonfidcr it only as fport. With fuch a party, 
neither hi* religious nor political principles would fuft’er 
him to join ; and with regard to the Tories, as is ufual in 
the violence of .‘aftions, they had run into oppofitc extreme*, 
equally dangerous to the Hate. He was therefore during 
the earlier part of the queen • reign of no party, but em- 
ployed himfell in difcliarging tf»e duties of hi* fun&ion, and 
in publishing from t«Af»e to time fuch tracts as be thought 
might be ufeful. In the rear 1704 be puhltfhcd the Tele 
of a TuL % which, confidered merely as a work of genius, i« 
tncucftion.tbly the greateft which he ever produced j but 
the levity with which religion was thought to be there 
treated, railed up enemies to him among all parties, and 
eventually precluded him from a bifhopric. From that pe- 
riod till tbe year 1708, he leem* to have employed himfclf 
in folitary iludy ; but he then gave fuccettivvly to the pub- 
lic The Sentiment t of a Church of F.nglmd man, the ridicule 
of aftrolocy under the name of L’vlerfli iff, the strgvment 
againjl aho/ijitn^ Cbrrfiianitj , and the defence ol the Sacra- 
mental Tefi- 

Soon after began the bufy and important part of Swift’* 
life. He was employed (1710) by the primate of Ireland 
to fulicit the queen for a remifiion of the firft fruits and 
twentieth parts to the Irifti clergy. This inttoduccd him 
to Mr Harley, afterwards earl ol Oxford, who, though a 
Whig himfclf, was at the bead ol the Tory miniftry, and in 
great need of an auxiliary fo able as Swift, by whole pen he 
and the other minuter* might be (uppotted is pmmphleta* 

poem* 
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poems, and periodical papers. In the year 1710 was com- 
menced the Fxaminert of which Swift wrote paper*, be- 
ginning hi* firft part of it on the icth of November 17 tt. 
The next year lie publifhed the ConduR of the /Min ten day* 
before the parliament aflembled ; and foon afterwards, /?'- 
jltHions on the barrier Treaty. The puroofc of thelc pamph- 
let* was to perfuade the nation to a pescc, by (bowing that 
•* mines had been exhaullcd and millions dell roved” to fc- 
curc the Dutch and aggrandize the emperor, without any 
advantage whatever to Great Britain. Though theft two 
publications, together with his Remark* on the Rifbop of .S'.j. 
rum's IntrcAuP.i n to the third Volume of his fifo'y of the Re - 
formation, certainly turned the tide o r popular opinion, and 
effectually promoted the defigns of the minitlry, the bed 
preferment which his friends could venture to give him was 
the deanery of St Patrick’s, which he accepted in 1713. 
In the midft of his power and his politics he kept a journal of 
bis vilits, liis walks, his interviews with minifterr,, and quar- 
rels witli his fervant, and tranfmitted it to Mrs Johnfon and 
Mr* Dingley, to whom he knew that whatever befcl him was 
interefting; but in 1714 an end was put to his power by the 
death of the queen, which broke dawn at once the whole 
fyftem of Tory politics, and nothing remained for him bat to 
withdraw from petfecution to his deanery. 

In the triumph of the Whigs, Swift met with every mor- 
tification that a fpiiit like his could pofCbly be ex poled to. 
The people of Ireland were irritated againft him beyond 
tncafure ; and every indignity was offered him as he walked 
the Hreets of Dublin. Nor was he only infulted by the 
rabble, Lut perfons of diftiguiOted rank and character for- 
got the decorum of common civility to give him a perfonal 
affront. While his pride was hurt by Inch indignities, his 
more tender feeling* were alfo often wounded by bole ingra- 
titude. In fuch a fituation he found it in vain to draggle 
a?ainft die tide that oppofed him. He filently yielded to it, 
and retired from the world to difeharge his dutie* as a clergy- 
man, and attend to the care of his deanery. That no part of 
his time might lie heavy on his hands, he employed his lei. 
fure hours on fomc hiftorical attempts relating to the change 
cf the minifters and the conduit of the miniftry ; and com- 
pleted the hiftory of the font laft years of the queen, which 
nad been begun in her lifetime, but which he never publifh- 
cd. Of the work which bears that tide, and is faid to be 
bit. Dr Johnfon doubts the genuinenefs; and it certainly is 
not fuch as we (hould have expelled from a man of Swift's 
Capacity and opportunities of information. 

In the year 1716 he was privately married to Mrs John- 
fon by Dr A (he bifhop of Clobber ; but the marriage made 
no change in their fituation, and it would be difficult to prove 
(fays Lord Orrery! that they were ever afterwards toge- 
ther but in the prclence of a third perfon. The dean of St 
Patrick’s lived in a private manner, known and icgarded 
only by his friends, till about the year 172 that he publifh- 
ed his firil political pamphlet relative to Ireland, indited 
/i Prohofal for the Umvrrjal Ufe of fnjh Alanu'aOures ; which 
fo routed the indignation of the miniftry that they commenced 
a pro frcti t ion againft the printer, which drew the attention 
tit the public to the pamphlet, and at once made its author 
popular. 

Whilfl he wa* enjoying the laurels which this work had 
wreathed for him, his felicity, as well as that of his wife, was 
interrupted by the death of Mrs Van Homrigh, and the 
publication of his poem called i'.adenus and Vantffa, which 
brought upon him much merited obloquy. With Mr* Van 
H< mrigh he became acquainted in London during his at- 
tendance at court ; and finding her poffeffed of genius and 
fond of literature, he took delight in dife&ing her ftudirs, 
till he got infcufiWy poffdfion of her heart. From being 
Vol. XVIII. Part I, 


proud of his prtife, (he grew fond of hfi perfon : and d<- 
fpifmg vulgar reftraintt, (He made him ferfible that flic was 

ready to receive him au a hulband. She had wit, youth, 
beauty, and a competent foitune to recommend her; ani 
(hr a white Swift Items to have been undetermined whether 
or not he ffotild comply with her with. She had followed 
him to Itcland, where (he lived in a houfc about twelve 
miles diftant from Dublin ; and he continued to vilit her oc- 
cafionally, and to direct her (lurfies as he lud done in Lon- 
dun ; but with thefc attentions the was not taliped, and ?.t 
laft frnt to him a Utter written with threat ardour and tender- 
nefs, infilling that lie (hould immediately accept or vtfufe 
her as a wire. Ilisanfwer, which probably contained the 
fccrct of his marriage, he canted hrmfelf ; and having in- 
dignantly thrown it on the lady’s table, inftar.ity quitted the 
houfc, wc believe without (poking to her, anti returned to 
Dublin to rcflcA on the confequrnces ol hip over, condud. 
Thcfe were dreadful. Mrs Van Homrigh furvived her dif- 
appoinimcnt but a few weeks ; during which time (he can- 
celled a w’ill that (he had made in his favour, and ordered 
the jvocm to be publilhcd in which Cadcnus had proclaimed 
her excellence and confcffcd hi# hive. 

His patriot ifm aj«ain burft forth in 1724 to obftruH the 
currency of Wood's halfpence ; and his zeal was crown- 
ed with fucccf*. Wood had obtained a patent to coin 
18 -, cool, in halfpence and farthing for the kingd >m of 
Ireland; ai d was about to turn his hraf» into gold, when 
Swift, finding that the metal was debafed to an enormous 
degree, wrote letters under the name of AI. R. Draper to 
(how the folly of giving cold and lilver r or coin not worth 
a third pait of its nominal value. A profecution wa* car- 
ried on againll the printer; and lord Caiteret, then lor.l- 
licutenant, iffued a proclamation, offering L.300 for rfilco- 
vering the author of tlic fourth letter, ‘i’he day after it 
was publifhed there was a full levee at the caftlr. The 
lord-lieutenant was going round the circle, when Swift ab- 
ruptly entered the chamber, and puffing his way through 
the crowd, never (lopped till fur got within the circle; where, 
with mark* of the hi. heft indignation in his countenance, 
he addreffed the lord-lieutenant with the voice of a Stcntor, 
that re-echoed through the room, “ So, my lord lieutenant, 
this is a glorious exploit that you performed yefterday, in 
iffuing a proclamation againft a poor (hop keeper, wh«fe 
only crime is an honeft endeavour to favc his country from 
ruin. You have given a noble fpecimen of what this devo- 
ted nation is to hope for from your government. I fuppofe 
you rxpclt a ftatuc of copper will be created to you for this 
fcrvicc done to Wood.” He then went on for a long time, 
inveighing in the bittereft. terms a »ainft the patent, and dif- 
playing in the flrongeft colours all the fatal confequences of 
introducing that execrable coin. The whole affembly were 
flruck mute with wonder at this unprecedented fccne. For 
fome time a profound filcnce ccfucd. When lord Carteret, 
who had liftened with great compofurc to the whole fpcech, 
made this fine reply, in a line of Virgil’s : 

Res durst, & rrgni mrcitot me taUes oogvnt 
AJohri. 

From tliis time Swift wa* known by the name of the Dr an, 
and was known by the populace as the champion, patron, 
and inftrudor of Ireland. 

In 1727 he returned to England { where, in conjun&ion 
with Pope, he colle&cd three volumes of mifccllanies ; and 
the fame year he Cent into the world hi* Gu/frver's Travels, 
a produ&ion which was read by the high and the low, and 
filled every reader with a mingled emotion of merriment and 
amazement. Whilft he was enjoying the reputation of this 
work, lie was (uddenly called to a home of forTOw. Poor 
Stella waa linking into the grave ; and alter a languifhing 
H_h decay 
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Swift. decay of about two month*, died in her 44th year, on Ji- 

r ~* nuary 28. 1728. How much he wifticd her life is fhown 
by hi* papers ; nor can it be doubted that he dreaded the 
death of her whom he loved moft, ajgmvated by the con- 
feioufnefs thrt himfill had hailened it. With her vanifhed 
all his domeftic enjoyments, and of courfe he turned his 
thought 1 more to public affairs ; in the contemplation of 
which he could fee nothing but what ferved to increafc the 
malady. The advances of old age, with all its attendant in- 
firmities ; the death of almoft stll his old friends ; the fre- 
quent returns of his mod difpiriting maladies deabiefs and 
giddineft ; and, above all, the dreadful apprehenfions that he 
lhould outlive his underftanding, made life fuch a burden to 
him, that he had no hope left but a fpeedy dilTolution, wliich 
was the objrfi of his daily prayer to the Almighty. 

The feverity of his temper increafing, he drove his ac^ 
quaintance from his table, and wondered why he was dc- 
ferted. In 1732, he complains, in a letter to Mr Gay, that 
“ he had a large houfr, and lhould hardly find one vilitor 
if he was not able to hire him with a bottle of wine and, 
in another to Mr l’ope, “ that he was in danger of dying 
poor and friendlefs, eves his female friends having forfitken 
him ; which,” as lie fays 44 vexed him muft." Tbcfc com- 
plaints were afterwards repeated in a ftrain of yet greater 
fallibility : 14 All my friends have forfaken me. 

44 i'ertiginofiir> inopi, furdur, male gratia arnica. 

44 Deaf, giddy, htlplef*, left alone, 

44 To all rny friends a burden grown/* 

The fits of giddinefs and deafnefs to which he had been 
fubjecfed from his boyilh years, and for which he thought 
walking or riding the bell remedy, became more frequent 
and violent as he grew old ; and the prefentiment which he 
had long entertained of that wretchedneft which would in- 
evitably overtake him towards the dofe of life, clouded hia 
mind with melancholy and tinged every object around him. 
How mifcrable he was rendered by that gloomy profped, 
we may learn from the following remarkable anecdote men- 
tioned by Mr Faulkner in his letter to lord Cheftcrfuld. 
44 One time, in a journey from Diogheda to Navan, the 
dean rode before the company, made a fudden Hop, difmounu 
ed his horfc, fell on his knees, lifted up his bauds, and pray- 
ed in the moft devout manner. When his friends came up, 
he defirtd and infilled on their alighting*; which they did, 
and alkcd him the meaning. 41 Gentlemen,** faid he, 44 pray 
join your hearts in fervent prayers with mine, that I may 
never be like this oak-tree, which is decayed and withered 
at top, while the other parts are found/* In 1736* while 
he was writing a falire called the Legion Club again!! the lrilb 
parliament, he was feized with fo dreadful a fit of his nuu 
lady, that he left the poem uufiniihed ; and never after at- 
tempted a compulsion that required a courfe of thinking. 
From this time his memory gradually declined, his paUIoni 
perverted his undcrflauding, and, in 1741, he became ut- 
terly incapable of comerfation ; and it was found neccffary 
♦o appoint legal guardians to his perfott .and his fortune. He 
.iow loft all fenfe of diilia&ion. Hia meat was brought to him 
cut into mouthfuls ; hut he would never touch it wbOe the 
Servant llaid ; aud at bit, after it flood perhaps an hour, 
would cat it walking ; for he continued his old habit, and 
was on his feet ten hours aday. During next year a fhott 
interval of real on enfuing, gave hopes of his recovery ; but 
ia a few day* he funk, into lethargic flupidity, motionless, 
hrediefs, and fpcechicfs. After a year of total Hence, how- 
ever, when his houle- keeper told him that the uioal illumi- 
nations were preparing to oelcb:ate his birth, he anfwercd, 
44 It is all folly ; they had better let it alone/* He at lall 
funk into a perfect lilcnce, which continued till the 29th 
ol October 1 745* when he eipirrd without a flrugglc, in 
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Ins 78th year. The behaviour of the citizen* on this occa- 
fion gave the flroneeft proof of the deep imprelfion he luul 
made on their minds. Though he had been fo many year* 
to all intents and purpoles dead to the world, and hi* depar- 
tine from that ftatc feemed a thing rather to be wifitrd Lbu 
deplored, yet no fotmer waa his death announced, than they 
gathered from all quarters, and forced their way in crowds 
into the houfc, to pay the lall tribute of grief to their de- 
parted bcucfaClor. Nothing tut lamentations were heard 
all around the quarter where he lived, as if he had been cut 
off in the vigour of his years. Happy were they who firit 
got into the chamber where he lay, to procure, by bribes to 
the Tenant*, locks of his hair, to be handed down as facred 
relies to their poftcrity ; and fo eager were numbers to ob- 
tain at any price this precious memorial, that in lefs than an 
hour, hU venerable head was entirely dripped of all its lilver 
ornaments fo that not a h dr remained. By his will, which 
was dated in May 1740, juft before he ceafcd to be a rcafon- 
able being, he left about L. 1 200 in lpccific legacies ; and 
the reft of hia fortune, which amounted to about L. 1 i,coo, 
to ere& and endow an hofpital for lunatics and idiots. He 
was buried in the moft private manner, according to direc- 
tions in his will, in the great aifle of St Patrick’s cathe- 
dral, and, by way of monument, a flab of black marble waa 
placed again ft the wall, on which was engraved the following 
Latin epitaph, written by himieif : 

Hie depufitum eft corpus 
Jonathan Swift, S. T. P. 

Hujua Ecclefiz Cathcdralis 
Decani : 

Ubi fzva indignatio 
Ultcrius cor laccrarc acquit. 

Abi, viator, 

Et Hii tare, fi poteris, 

Strenuura pro virili libertatis viudiccm. 

Obi»t anno (1745) 

Menfis (O£lobris) die (29.) 

Aitatis anno 78. 

Swift undoubtedly was a man of native genius. His fan- 
cy waa inexhauftible ; his conceptions were lively and 
comprthenfive ; and he had the peculiar felicity of convey- 
ing them in language equally correct, free, and perfpicuous. 
His penetration was as quick as intuition ; he was indeed 
the critic of nature ; and no man ever wrote fj much, ard 
borrowed fo little. 

As hia genius was of the firft c!af% fo were fome of hit 
virtues. J he following anecdote will illuilrate his filial piety. 
His mother died in 1710, as appears by a memorandum in 
one of the account books which Dr Swift always made up 
yearly, and on each page entered minutely all his receipts 
and expences in every month, beginning his year from No- 
vember 1. He obferved the fame method all his lifetime 
till his Uft iltncfs. At the foot of that page which includes 
his cxpcnces of the month ol May 1710, at tLe glebe houfc 
of I^racor in the county of Meath, where he was then rc- 
fidrnt, are thefe remarkable words, which ifiow at the fame 
time his filial piety, and the religious ufc which hr thought, 
it his duty to make of that melancholy event. 41 Mem. On 
Wednesday, between feven and eight in the evening. May 1 o. 
1.710, I received a letter in my chamber at Laracor (Mr 
Percival and Jo. Beaumont being by) from Mrs F — , dated 
May 9. with one indofed, fent by Mrs Wornd at Leiccfter 
to Mrs F — , giving an account that my dear mother, Mr* 
Abigail Swift, died that morning, Monday April 24. 1710, 
about ten o'clock, after a long ficknefs : being ill all win- 
ter, and lame ; and extremely ill about a month or fix weeks 
before her death. 1 have now loft my barrier between me 
and death, Q.od grant 1 may live to be aa well prepared 
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fo? it as T confidently believe her to have been ! Tf the way 
to heaven be through piety, truth* juftice, and charity, (he 
i» there. J. S." He always treated hi* mother, during her 
life, with the utmoft duty and affection ; and (he fometimei 
came to Ireland to vifit him after his fectlemeut at Lara* 
cor. 

The liberality of the dean hath been a topic of juft en- 
comium with alt his admirers \ nor could his enemies deny 
him \hit praife. In his dome (lie affairs, he always acted 
with Uriel economy. He kept the moft regular accounts j 
and he (terns to have done this chiefly with a view to in* 
creafe his power of being ufeful. u Hi# income, which 
was little more than L. 7 CO Per annum, he endeavoured to 
divide into three parts, for the following purpoles. Fuff, 
to live upon one-third of it. Scoondly, to give another 
third in penCoos and charities, according to the manner in 
which per Tons who received them i|fl£ lived : and the other 
third he laid by, to build an hofpttal for the reception of 
idiots and lunatics.” li What is remarkable in this gene* 
rotis man, is this (fays Mr F*)* that when he lent money 
upon bond or mortgage, he would net take the legal inte* 
tert, but one per ermt. below it.* 

His charity appears to have been a fettled principle of 
duty more than an inftindive effort of good nature : but as 
it was thus founded and fupported, it had extraordinary me- 
rit, aad fcldom faded to exert itfelf in a manner that contri- 
buted moft to render it beneficial. He did not laviftt his 
money on the idle and the worthless. He nicely diferimi- 
rated character*, aad was feldom the dupe of impofition. 
Hence his generofiiy always turned to an ufeful account : 
while it relieved diftrefs, it encouraged induftry, and re- 
warded virtue. We dwell with great pleafure on this truly 
excellent and diftingniftiing part of the dean’s chara&er : 
and for the fake of his charity we can overlook his oddities, 
and atmoft forgive his faults. He was a very peculiar man 
in every refpeft. Some have (aid, “ What a man he would 
have been, had he been without thofe whim# and infirmi- 
ties which (haded bothliis genius and his character !" But 
perhaps the peculiarities complained of were infeparabte from 
his genius. The vigour and fertility of the root could not 
fail now and then of throwing out fuperfluoua fuckers. 
What produced thefe, produced alfo the more beautiful 
branches, and gave the fruit all its richnefs. 

It mull be acknowledged, that the dean’s fancy hurried 
him into great abfurditie* and inconfiftcncies, for which no- 
thing but his extraordinary talents and noble virtues, dif- 
covered in other inftanefs, could have atoned. Tire rancoDr 
he difeovered on all occafion* towards the diffenters is to- 
tally unjufti (table. No fedt could have merited it in the de- 
gree in which he always fhowed it to them ; for, in fame 
inftances, it bordered on downright perfccution. He doubt- 
Ids had his reafonj for expoftng their principles to ridicule, 
and might perhaps have fufficient grounds for fome of his 
accufatiens againft their principal leaders in Ireland ; but 
nothing could jutttfy his virulence againft the whole body. 
In a ftiort poem on one cltfs of diffenters he beftowed a 
ftridure upon Bettcfworth, a lawyer eminent for his info- 
Jcnce to the clergy, which, from a very confidcrablc reputa- 
tion, brought him into immediate and universal contempt. 
Bettef worth, enraged at his difgrace and lofs, went to the 
dean, and demanded whether he was the author of that 
poem ? u Mr Bettefworth (anfwcred he), I was in my 
youth acquainted with great lawyers, who, knowing my 
difpoiitton to fatire, adviled me, if any fectmdre/ or blockhead 
whom I had lampooned Ihould aik, * Are you the author 
of this paper ?* to tell him that I was trot the author j and 
therefore, 1 tell yen, Mr Bettefworth, that 1 am not Uic au- 
thor of thefe linti.*' 


Swift has been tccufed of irrrllgion end mifanthropy, nn 
account of his Tale of a Tub, and his Yahoos in Gulliver's ^ 
Travels; but both charges feem to be ill-founded, or at 
icail nit fupported by lh-.it evidence. Tr.e Tdt of a Tub 
holds up to ridicule fuperftitroui and fenalical abfurditic»| 
but it never attacks the cffcniials of religion : and in the 
ftory of the Tehees, difgufting we confcfe, there appears to 
us as little evidence that the author hated his own fpccics, 
as in the poems of Strephon end Chief, and the J ^ultet Drtf- 
Jmg Room, that he approved of groflndj and filth in the hs 
male fex. Wc do not indeed, with his fondeft admin rs. per- 
ceive the moral tendency of the Voyage to the Houyhnhnrr.s, 
or cotifidcr it as a fatire admirably calculated to reform roan 
kind ; but neither do we think that it can poflibtv corrupt 
them, or lead them to think meanly of their rational nature. 
According to Sheridan, €t the deficit of this apologue is to 
place before the eves of man a piditire of the two different 
parts of his frame, detached from each other, in t rdrr that 
he may the better eftimate the true value of each, and fee 
the neceflity there is that the one ihould have an abfolutc 
Command over the other. In your merely animal capacity, 
fays he to man, without rcafon to guide you, and actuated 
only by a blind in (line!, I will (how you that you would be 
degraded below the beads of the field. That very form, 
that very body, you are now fo proud of, as giving you 
fuch a luperiority over all other animals, I will (how you, 
owe all their beauty, and all their greateft power*, ro their 
bcin<j actuated by a rational foul. I-ct that be withdrawn, 
let the body be inhabited by the mind of a brute, let it be 
prone as theirs art, and fuffered like theirs to take its r.a* 
tural courfe, without any tffiftance from art, you would in 
that cafe be the moft deformed, as to your external Appear- 
ance, the moft dclcftablc of all creatures.. And with re- 
gard to your internal frame, filled w ith all the evil dfpofi- 
lions and malignant paffioiii of mankind, you would be the 
mod milerabie of beings, living in a continued ftate of in- 
ternal vexation, and of hatred and warfare with each other. 

** On the other hand, 1 will flimv another pidlurc of ail 
animal endowed with a rational foul, and a&rng uniformly 
op to the dictates of right rvafon. Here you may fee col- 
lected all the virtues, all the great qualities, wh*ch dignify 
roan's nature, and ctmftitute the htppinef* of his life. What 
is the natural inference to be drawn tmm theletwo different 
representations? 1 $ it idt evidently a lelfon to mankind, 
warning them not to fuffer the animal put to be predomi- 
nant in them, left they refemblcthe vile Yahoo, and fall into 
vice and mifery ; but to emulate the noble and generous 
Hooyhnhnm, by cultivating the rational faculty to the ut- 
moft ; which will lead them to a life of virtue and happi- 
nefs.” 

Such «<rjr have been the author’s intention ; hm it id not 
fufliciently obvious to produce the proper effeft, and is in- 
deed hardly confident with that incapability under which 
he represents the Yahoos of ever acquiring, by any culture, 
the virtues of the noble Houyhnbnms. 

With refpedt to his religioo, it is a faff unqueftionable, 
that while the power of fpcech remained he continued con- 
ft ant in the performance of his private devotions ; and in 
proportion as his memory tailed, they were gradually (hort- 
ened, till at laft he could only repeat the Lord's prayer, 
which he continued to do till the power of utterance for 
ever ceafcd. Such a habit as this could not have been form- 
ed but by a man deeply imprrffed with a convidlion of the 
truth and importance of revelation. 

The moft inexcufable part of Swift's condudl it his treat- 
ment of Stella and Vancffa, for which no proper apology 
can be made, and which the vain attempts of hia friends 
liave only tended to aggravate. One attribute* his fin- 
H h a gulaf 
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gular eondufl to a peculiarity in hi* con flit it ticm ; but if 
Swimming . k ncw that he was incapable of fulfilling the duties of the 
* ' mart led ilate, how came he to lie one of the ladies to himfdf 
by the marriagc-c-rrcinony, and in the mull explicit terms 
to declare his paflion to the other ? And what are we to 
think of the fcnfihility of a man who, ftrongly attached as he 
feems to hEve been to both, could, without fpeaking, fling 
a paper on the tabic of the one, which M proved (as our au- 
thor expreflea it) her death-warrant/’ and could throw the 
other, his beloved Stella, in her tall illrcfs, into unipeakablc 
agonies, and “ never fte her more, for only adjuring him, 
by their frietidfliip, to let her have the fatitra&ion of dying 
at Icall, though Ihe had nnt lived, his acknowledged wife?” 
Another apologiH infrnuates, upon fuinethin^ like evidence, 
that Stella bore a fon to Swift, and yet labours to cxcufe 
him for not declaring her his wife, becaufe Ihe had agreed 
at the marriage that it fhould remain a fccret from all the 
world unlcfs the difeovery ihould be called for by urgent nr- 
Ctjjjty ; but what could be meant by the term urgent ntctjjity , 
unlcfs it alluded to the birth of children, he confcffts that 
it would be hard to fay. The truth we believe to be what 
has been faid by Jobnton, that the man whom Stella had 
the misfortune to love was fond of Angularity, and defirous 
to make a inode of happinefs for hiinfclf, different from the 
general courfe of things and the ordir of Providence ; he 
wifhed for all the plcafims of perfirft fricmllhip, without the 
uneafiiiefti of conjugal reftraint. But with this date poor 
Stella was not finished ; Ihe never was treated as a wife, 
and to the world Ihe had the appearance of a mi ft refs. She 
lived fullcnly on, hoping that in time lie would own and re- 
ceive her. This, we believe, he offered at lafl to dr, but 
not tilt the change of his manners and the depravation of 
Lis mind made her tell him, that “ it was too late.” 

The natural acrimony of Swift’s temper had been inerra- 
fed by repeated difappointments. This gave a 1’plcmtic 
tindurc to hi* writings, and am id it the duties of private 
and dome flic life it too frequently appeared to lhade the 
laflre of hie more eminent virtues. — The dein hath been sc- 
cufcd of avarice, but with the fame truth as he hath been 
accufcd of infidelity. In detached views, no man was mo't 
liable to be mi (taken. Even his genius and good fenfe 

might be queftioned, if we wete only to read fome paffages 
of his writings. To judge fairly and pronounce juftly of 
him as a man and as an author, we Ihould examine the uni- 
form tenor of his difpofition and conduct, and the general 
nature and dclign of his productions. In the latter he will 
appear great, and in the former good ; notwithstanding the 
■ puns and puerilities of the one, and the abJurdities and in- 
confiftcncics of the other. 


body, it will always move towards that fide where there is5w ! mawn^ 
the Icalt refinance. Thus, if a perfon Handing in a boat 
pulhes with a pole againil the fide or any othcT part of the 
vclTcl in which he Hands, no motion will cnfuc; for as much 
»j he prcflVs in one direction with the pole, juit fo much 
does the action of his feet, on which the preffure of the 
ole mull ultimately reft, puih the veffcl the other way : 
ut if, inllead of the fide of the vcffel, he pulhes the pole 
again ft the (bore, then only one force ads upon it, namely, 
that of the feet ; which being refilled only by the fluid 
water, the boat begins to move from the ihore. Now the 
very lame thing takes place in fwimmiug, whether the ani- 
mal be man, quadruped, bird, or ftlh. If we confidcr the 
matter Amply, wc may fuppofe an animal in fitch a lituation 
that it could not poffibly iwim : thus, if wc cut off the fins 
and tail of a fifh, it wit] indeed float in confcqucncc of be- 
ing fpecifically lighter than the water, but cannot make any 
prugnflive motion, or at lead but very little, in conftqticnce 
oi wriggling its body; but if we allow it to keep any of its 
fins, by linking them againft the water in any direction, the 
body moves the contrary way, juft as a boat moves the con- 
trary way to that in which the oars flrikc the water. It is 
true, that as the boat is but partly immcrgcd in the water, 
the rrliftance is comparatively Ids than when a frog or even 
any other quadruped fwims ; but a boat could certainly be ' 

rowed with oars tho’ it was totally immerged in water, only 
with Ids velocity than when it is ^ot. When a man Iwims, 
he iu like manner ilrikes the water with his hands, arms, 
and feet ; in coufequence of which tire body moves io a di- 
rection contrary to the ftrokc. Upon this principle, and 
on this only, a man may cither afeend, deft end, or move ob- 
liquely, in any poflible direction in the water. One would 
think, indeed, that aj the ftrength of a man's arms and le »s 
is but (mall, he could make but very little way by any 
ftrokc he could give the water, confidcring the fluidity of 
that element. Nevcithelefs it is incredible what expert 
fwimmers will pet form in this way ; of which Mr Forflcr 
gives a moll remarkable inllance in the inhabitants of Ota- 
heite; whole agility, he tells us, was fuch, that when a 
na.l was thrown ovci board, they would jump after it into 
the fea, and never fail to catch it before it came to the 
bottom. 

As to the praCiice of fwimming, there arc but few direc- 
tions which can be given, i he great oblladc is the natu- 
ral dread which people have of being drowned ; and this it 
is impoflible to overcome by any thing but accullotning 
ouritlvcs to go into the water. With regard to the real 
danger of being drowned, it is but little ; and on innumer- 
able occaCons arifes entirely from the terror above rmntion- 


Swirr, in ornithology. See Hiruhdo. 

SWIMMING, the art of fufpending one’s fclf on water, 
, and at the fame time making a proguflive motion thro* it. 
Swirnmi- g As lwimming is not natural to man, it is evident that at 
not natural fome period it mu ft have been unknown among the human 
° ttu,u race. Nevcrthelefs there are no accounts ot its origin to 
be found in the kiftoiy of any nation ; nor are there any 
natiens fo barbarous but that the art of fwimmiug is known 
among them, and that in greater peifc^ion than among ci- 
vilized people. It is probable, therefore, that the art, 
though rot abfolutcly natural, uill always be acquired by 
people in a favage ilate from imitating the brute animals, 
moft of whom iwim naturally. Indeed fo much docs this 
appear to be the cafe, that very expert fwimmers have re- 
commended it to thofe who wifhed to learn the art, to keep 
fome frogs in a tub of water conftautly befide them, and to 
% imitate the motions by which they move thro’ that element. 
Dryer 's on The theory of fwimming depends upon one very fim- 


a lire. pi* 

principle* 


pic principle; namely, that if a force is applied to any 


ed, as will appear from the following ekfcrvalious by DoClor 
Franklin. j 

** ill, That though the legs, arms, and heaJ, of a human^kfervs- 
body, being lolid pails, are fpecifically fomewhat heavier 
than frefh water, yet the trunk, particularly the upper part,^. 
from its hollowncfs, is fo much lighter than water, as that 
the whole of the body, taken together, .is too light to link 
wholly under water, but fome part will remain above until 
the lungs become filled with water ; which happens from 
drawing water into them iollead of air, when a pci fon in the 
fright attempts breathing while the mouth aud nollrils are 
under water. 

" idly. That the lejs aud anus arc fpecifically fighter 
than fait water, and will be fupported by it ; fo that a hu- 
man body would not fink in lalt water though the lungs 
were riled as above, but from the greater fpcclfic gravity 
of the head. 

** 3 <dly , That theicfore a perlon throwing himfelf on his 
back in lalt water, and extending his arms, may caiily lie 

fo 
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Pwmminp fo a* to keep his month and noftrils free for breathing; and and throw an e^e into the water, between you and the Swimming, 
by a fmall motion of hi* hand* may prevent turning, if he Ihore j it will fink to the bottom, and be cafily lecu there, “v 
fhould perceive any tendency to it. if the water is clear. It rnuil lie in the water f© deep as 

44 4thly, i hat in frelh water, if a mar* throw? himlelf on that you cannot reach it to take it up but by diving for it. 
hi* back near the furface, he cannot long continue in that To encourage you t fell in order to do this, reflcdl that your 
(ituation, but by a proper action of his hands on the water, progress wiU bc> from deeper to (hallower water ; and that 
If he ufc* no fucb adtio:i, the legs arid lower part of the at any time you may, by bringing your legs under you, and 
body will gradually link till lie comes into an upright pofi- handing on the bottom, raife your head far above the 
lion ; in which he will continue fufpended, the hollow of ter : then plunge under it with your eyes open, throwing 
the bread keeping the head uppermost. yourfelf towards the egg, and endeavouring, by the a&ion 

* 4 $th!y. But if in thhiere& pofition the head is kept tip* of your hands and feet again ft the water, to pet for watd till 
fight above the Ihoulders, as when we itand on the ground, within reach of it. In this attempt you will find that the 
the tmmerfion will, by the weight of that pa»t of the head water buoys you up again ft your inclination ; that it is not 
that is oat of the water, reach above the mouth and noftrils, fo cafy a thing to fink as you imagined; that you cannot 
perhaps a little above the eyes ; fo that a man cannot long but by active force get down to the egg. Thus you feel 
teznain fufpended in water with bis head in that pofition. the power of the water to fupport you, and learn to coif 
“ 6thly, The body continued fufpended as before, and fide in that power ; while your endeavours to overcome it. 


upright, if the head be leaned quite back, fo that the face 
looks upwards, all the back part of the head being then 
under water, ami its weight confcquently in a great meafurc 
fupported by it, the face will remain above water quite free 
for breathing, will rife an inch higher every infpiration, and 
fink as much every expiration, but never to low as that the 
water may come over the mouth. 

44 7thly, If tbetefore a perfon unacquainted with fwirn* 
flung, and falling accidentally into the water, could have 
pretence of mind tufliefent to avoid ftrugglinq and plunging, 
and to let (V body take thisnatuiid pofition, he might con- 
tinue long fafe from drowning, til) pc; hap* help would 
come j for as to the clothes, their additional weight while 
immerfed is very inctmltdcraUe, the water fu ©porting it ; 
though when he comes out of the water, he would find 
4 them very heavy indeed.** 

Hi* mrthrd The method of learning to iwim t* as follows ; The per- 
tafwfisT* ^ on mud walk into water fo deep that it will reach to the 
' bread. He is .then to lie down gently on the belly, keep- 
ing the head and neck perfectly upright, the breatt advan- 
cing forward, the thorax inflated, and the back bent ; then 


and to reach the egg, teach you the maimer of acting on 
the water with your feet sud hands ; which action is after- 
wards ufed in fwimming to fupport your lu.ad higher above 
water, or to go hn ward through it.** ^ 

As fwimming is a healthy exercife and a pleafant amufe-Sw-mrun^ 
meut, and as a dexterity in it may frequently put it in a» pleafant 
man's power to fevc his own life and the fives of his fellow- 
creatures, perhaps of his deareft friend?, it can neither be 
ufelcfs nor unintcrcfting to confider a few of the evolutions 
which a fwimmcT mutt be mailer of, that he move in any 
direction without difficulty, without danger, and without 
being unncceflarily fatigued. 

There arc fcvcral different ways of turning one’s fclf in How i to 
fwimming. You may do it in this way: Turn the palm of turn to rhw 
the right hand outwards, extend the arm in the fame man-jV* °* 
rer, and make a contrary movement with thclc'c hand and‘ clu 
kit arm ; then, by a gradual motion, incline your head and 
whole body to the le!t fide, and the evolution will be finifh- 
ed. There is another way which is ealier ftill : Bend your 
head and body toward that fide to which you are going to 
turn. If you wifh to turn to the left, incline the thumb 


withdrawing the legs from the bottom, and flrctching them 
out, ftrike the arms forwards in unifon with the legs. 
Swimming on the back is fomewhat fimilar to that on the 
belly ; but with this difference, that although the legs arc 
employed to move the body forwards, the arms are gene- 
rally unemployed, and the prog rt (live motion is derived from 
the movement of the legs. In diving, a perfon mull clofe 
his hands together, and, prtfling his chin upon hi* bread, 
make an exertion to bend with force forwards. While in 
that pofition, he mufl continue to move with rapidity under 
the furface ; and whenever he choofrs to return to hislor- 


and the right hand toward the bottom, bend the lingers of 
the right hand, dutch it out, and ufe it for driving away 
the water (idewife, or, which is the fame thing, for puftiiiq* 
y out fclf the contrary way. At the fame time, with you? 
left hand, the fingers being clofe, pufh the water behind 
yoa, and all at once turn your body and your face to the 
left, and the manoeuvre wiU be accomplilhcd. If you wifh 
to turn to the right, you mutt do with your right hand 
what you did with your kt*t, and with your left what you 
did with your right. You mufl be careful when turning 
yourfelf never to flrctch out your legs, and be fure that the 


met fituatfon, he has nothing to do but bend back his liead, water be fo deep that you be in no danger of hurting your- 
and he will immediately return to the furface. fclf. 


It is very common for novices in the art of fwimming to When you are fwimmiog on your belly, and wifh to turn How >o 
make ulc of corks or bladdcts to aflill in keeping the body on your back, draw your feet in quickly, and throw' t hem turn from 
above water. Some have utterly condemned the ufe of before you ; flrctch out your hands behind you, and keep *b c belly 
thefe ; however, Dr FrxnkHn allows that they may be of your body firm and fteady. When you wiflt to turn from 1 eba,v ’ 


fcrvice for fupporting the body while one is learning what 
is called the J/roie t or that manner of drawing in and ftri* 
king out the hands and feet that is neceffary to produce 
projrcflive motion. 44 But (fcys he) you will be no i’wim- 
mer till you cm phkfte confidence in the power of the water 
to fupport you : I would therefore advife the acquiring that 
confidence in the full place, especially as I have known le- 
va al who, by a little of the practice ncccffary for that pur- 
pose, have iofenfilly acquired the flrokc, taught as it were 
c by nature. 

And iif ac- The practice I mean is tins : Choofing a* place where 
quirio k cwh. the water deepen* gradually, walk coolly into it till it is 
«**•**• up to yoor breafl ; then turn round your face to the fliorc, 


fwimming on your back, told your feet at once under your 
body as if you were throwing them to the bottom, and at 
the lame irritant dart your body forwards, that you may fall 
upon your belly. 

In lwimming, the eyes OVght to be turned towards hca* ph* eyes- 
vcn. This ia a moil important rule, and to the neglcdt ofq^ht to 
it many of the accidents which befal fwimmers arc owing.hr tamed 
For when they bend their eyes downwards, tlvey infcaCbly tovr:,r * 1 * 
bend their head too, and thus the mouth being tco deep i a hcJVSIW 
the water, may admit a quantity of it in breaking ; brinies, 
the juorc the body is flrctchcd, it covers a greater part of 
the furfeccof the water, and confcquently its fpccific gravity 
is kfs. Any perfoa who wiU make the experiment will find 



I low to 
(win on 
tut back, 


' 8 W I [ 246 

Swnwmmg it impofllbte to dive while he keep* hi* held rreft and bis 
* r ■ eye* foxed on the heaven* (a). 

The eaficil pollure in Iwimming is lyinj on the back. 
Whttt you wilh to fwim in this pofture, lay youifclf foftly 
on your back, and iiile your bxeail to the fur'ace of the 
water, keeping your body extended in the fame line. Put 
your hands cafily over the upper part of your thighs, and 
throw out your legs and chaw them in alternately, keeping 
them within two feet of the furfacc. In this way you may 
advance in any direction you pleafe. You may perhaps not 
like having fo much of your head under water ; there is, 
Iiowever, no way of fwimming fo eafy, fo fafe, and fo little 
fatiguing. If you wifti to fwim with £reat rapiditv, you 
may ufe your arm* as well as your feet ; and you will hud 
thi* the ealieft way of breaking the forct of the waves. 

In fwrmining on the back, one may advance forward as 
Well as backward. For this purpofc the body mud he kept 
Araight and extended ; the breaft inflated, fo that the hol- 
low of the back may afTume a fenucircular form. The 
hards muff recline over the upper parts of the thigh;;. It 
is alfo ncccflary to raifo the legs one after another, and draw 
them in rttengly towards the hams, and then leave them 
iufpc ruled in the water. This way of fwimming is not on'* 
pie-dan t, but may ferve to red you when fatigued. 

When you are tired with fwimming cn your back ar.d 
belly, you may fwim on one fide. When you with to do 
this, link a little your left fide and raife your right ; you 
will immediately find yourfclf on your left fide. Move 
then your left hand w’ithout cither railing or finking it ; 
you have only toftrctch it and draw it back, as in a llrai.rht 
line, on the furfacc of the water. Independent of the plea* 
furc which this kind of motion will give you, you will have 
the fathfaftinn of feeing both fide* of the river. 

It is poflible to fwim on the belly without the affillance 
of the hands. For this purpofc you mult keep your breait 
mft, your neck Araight, and fix your hands behind your 
head, or upon your back, while you move forward by cm* 
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How to 
fwim on 
the btlly 
wirJu.ut 

the afiift- . _ > 

ante of the ploying your feet, This way is not without its advan- 
haads. tages. It is an excellent rcfourcc when the arms are frized 
with a cramp, or with any indlfpolition which makes it 
painful to exert them. This in fomc cafes may be prefer- 
able to fwimming on the back j for wliilc in that attitude, 
one cannot fee before them without turning every inllant. 
If one of your legs be fuzed with a cramp, take hold of it 
with the hand oppofite to it, &r>d ufe the other hand and 
14 leg to advance or fupport yourfclf. 

How to A very ancient and graceful mode of fwimming, i* that 
fw-m with 0 f farijtuning with the hands joined. When you wilh to 
luiDcd” P ut tkia in practice, join your hands, keeping the thumbs 
and fingers towards heaven, fo that they may appear above 
the water ; then draw them back and pulh them forwards 
alternately from your bread. This method of fwimming 
may be ufcful in (everal circum fiances, but above all if you 
are entangled with graft or weed*. Your hands will then 
f ^ open a paiTagc for you, 

With the As a perfon may fometimes have occafion to carry fotne- 
han<U tic- thing in hivbftfod in fwimming, which he is anxious to pre- 
-vated. 


ferve from the water, be may fwim eafily with one band Swhnmhf 
and hold a puree) in the father, as Ofer lwam with bis .]• ^ 
Commentaries at Alexandria ; or one may Iwim with both ■ 

hands elevated. To perform thi* well, the fwlmmer mud 
railc hie bread, and keep it as much inflated as he can, at 
the fame time thjit be fupports the arms above the water. 

It mud net be concealed, that this method of fwimming is 
attended with fome danger to one who is not dexterous at 
the art ; for if one Ihould imprudently draw' in his bread, 
when his arms are railed, he would immediately fink to the 
bottom. 16 

Every one knows that when a man plunges into theHowiorift 
water, and when ke has reached the bottom, lie has nothing 40 
to do but to give a froall Aroke with hia foot againfi the^' * ” r 
ground, in order to rife ; but an experienced fwimmer, it 
he roifies the ground, has rfcourfe to another expedient, 
which is very pretty, and which has not been confidered 
with fufiicient attention. We luppofe him at a conf-derable 
depth, when he perceives that he cannot reach the bottom. 

In fuch a cafe, he firils puts hi* hand* before his face, at 
the height of hi* forehead, with the palm* turned outwardly; 
then holding the lore part of hi* arm vertically, he makes 
them move backward* and forward# from right to left $ 
that is to fay, thefe two parts of hia arms, having the el- 
bow as a kind of pivot, delcribe very quickly, both the 
hands being open, and the fingers joined, two fmaU por- 
tions of a circle before the forehead, as if he would make 
the water retire, which he in faft docs ; and from thefe 
ftrokes given to the water, there refults an oblujue force, 
one pait of which carries the fwimmer upwards. 

TTicre arc many artificial methods of fupporting one’s 
felf in water, but wc have not room to delcribe tlibm. — 

Thole who wifii to fee a full account of them may confult 
the Kn yitofedu AlttU>duj*r. 

Sri ‘J ui a G of Fijb. A great proportion of the inhabi- 
tants of the w ater* have an air-bladder, by wbioh they poile 
themfclves. Their movement* chiefly depend upon their 
tail. See Com mr ativb Anatomy, n* 147, 155; and 

I C M T H Y OI.OC Y , n* 3. 

SWINDLED, a word which has been lately adopted 
into the Engiifh language, derived from the German word 
fchwmjtf, 44 to cheat. 14 Swindling has now become fo com- 
mon in feveral of the great town# of this country, that it is 
unfortunately too well known to require any defeription. 

SWINE, in zoology. See Sot, 

Sitinf Stone. See Swine- Sr ox t. 

SWINGING, a kind of eacTcifc Arongly recommended 
to perfons in confumption by fome phyiicians, and di tap- 
proved of by other#. See Medicine, p. 214. 

SWING-tree of a waggon, Is the bar fattened acrofs 
the fore-guide, to which the trices of the horfes arc fatt- 
ened. 

S*-iMG~Wbtel t in a royal pendulum, that wheel which 
drives the pendulum. In a watch or balance clock it is 
called the crown-wheel. 

SWINGLE, in the fire -works in England, the wooden 
fpoke which is fixed to the barrel that draws the wire, and 

which, 


(a) An interefting queflton occurs here, which deferves to be conlidcred. Since the body, when fpread upon the fur- 
face, can be fupported with fo little exertion, and frequently without any at all, as in fwimming on the back, how comes 
it to oafs that a perfon when drowned links and fiequcntly rifes again fome time afterwards * The reafon is thil : In the 
aft of drowning, the lungs arc filled with water, and consequently the body, being fpecificaily heavier, finks. It ic well 
known that the human body contains a great quantity of air : this air is at firft compreflcd by the water ; and while thi* 
i* the cafe the body remains at the bottom : but as foon as the air by its elafticity endeavours to difengage itfelf from the 
•compteflion, the body is fwdlcd and expanded, becomes fpecificaily lighter than the water, and consequently liTes to 
4 thc top. 
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Swiit, which, by it! being forced back by the eogs of the wheel, is 
^ Tutul*' occa ^ ,rtn force with which the barrel is pulled. 

** _* . SWITZ, or Scuwsirs, the capital of one of the can* 
tons of Switzerland, to which it gives name, feated on the rail 
fide of the lake Lucern, in N- L*t. 46. 55. E. Long. 8. 30. 

SWT l ZERLAND.wrSwi.vsta t. amd, is bounded on the 
north by Swabia ; cm the caft by Tirol ; on the Couth by 
Savoy and the Milaneic; and on the weft by France, being 
about 260 miles Ion* and too broad. It is divided into 13 
cantous, viz. Berne, Zurich, Sthaffhaufm, Be^fit, Lucerne, Un- 
eiervtaUen, Uri, Svrilz, Frihurg, Zug, So/rure, Gians , and 
Appxntl. See ihefc articles. 

The Swil* were anciently called Helvtin ; and being fub- 
diied by the Romans, they continued in fuhjcftion to that 
power till the empire declined, when they became a part of 
the kingdom of Burgundy. After that they fell under the 
dominion of the Franks, then of the Germans ; but being 
oppreffed by the latter, they threw off the yoke, and erect, 
ed fcvcral dates and republics, which, at the treaty at Wdt- 
phalia in 1648, were recognized as free and independent. 
The cantons of Switz, Uir, and UndcrwahJcn, having, as car- 
ly as the year 1 408, entered into a confederacy in the can- 
ton of Switz, and having alfo obtained their firft vi&ory, in 
*31 f, over Leopold archduke of Auftria in the fame can- 
ton, its name was given to the whole confederacy, which it 
(fill retains. The other cantons fuccdSvely acceded to this 
ailbciafion, but fome of them not until upwards of 100 
years after. With refpcA to the government and conditu- 
tion of thefc cantons, fome of them are ariftocraciet tnd 
fome democracies. In the former, both the legiflative and 
executive power is lodged in the bun* hers or citizens of 
the capital of each canton ; and of thefc there are ftven, 
viz. Zurich, Berne, Bafii, Friburg, Soleure, and Schaff- 
haufen ; an account of the moil important of which may be 
feen under their rcfjpc&ive names. In the others, the legif- 
larivc power is lodged in the whole body of the people ; 
and every male above if>, whether matter or frrvant, hi* a 
vote in making laws and in the choice of magiitrates. For 
what concerns the whole Helvetic body, there arc diets or- 
dinary and extraordinary : the former arc held annually, and 
the others upon particular emergencies ; and both are firm- 
moned by the city of Zurich, which appoints the time and 
place of their meetings. Betides the general diets fince the 
Reformation, there have been particular diets of the two 
religions, at which all public affairs of confequence that re- 
gard the two parlies are treated feparately ; for though a 
Omfe of their common intereft obliges them to ftudy to 
maintain the league and union, yet it is certain, that the 
mutual confidence between the cantons ia in fome meafure 
loft through the zeal of each party for their particular opi- 
nions, cfpecially of the Roman Catholics. 'I'he annual ge- 
neral diets are held always at Frauenfehl or Baden, princi- 
pally to regulate the affairs of the common baiiiages. Lu- 
cern takes the lead of the Roman Catholic cantons, being 
the molt powerfnl of that denomination ; but Zurich, tho* 
lefs powerful than that of Berne, takes the precedence of all 
the other cantors, both Protellant and Popith. Thefc can- 
. tons do not make one commonwealth, but are fo many in- 
dependent dates, united together by Ariel alliances for their 
tnu’ual defence. The extraordinary diets or congreffcs arc 
held at Aldorf. Each canton ufually deputes two envoys 
both to the ordinary and extraordinary, to which alfo the 
abbot and the town of St Gall, and the town of Biel, fend 
.seprefenutivea as allies. To the 13 cantons belong in com- 
mon 21 badiagci, taro towns, and two lordihips. I'he al- 
lies, Qr incorporated places as they are called, are the abbot 
and town of St Gall, the three Grifon leagues, the repub- 
lic of the Valais, the towns of Muhlhaufco and Biel, the 


principality of Ncuenbcrg or Neufchatcl, Geneva, and the Switrer* 
bhhop of Ifc&l. Of thefc the abbot and town of St Gall, 
and the town of Biel, are regarded aa members of the Hcl- - ’ 

vclic body, but the reft only a: allies. 

As to the air, foil, and produce of Switzerland, that part 
of the canton of Berne to the call of the lake of Geneva, to- 
gether with the cantons of Uri, Switz, Undcrwalden, Claris 
Anpcnzcl, and pan of the canton of Lucern, confid of ftu- 
pendous mountains, whofc tops are faid to be from 9000 to 
1 2,000 feet above the level of the Tea, confiding of crawgy 
inacce fliblc rocks, of which fome are quite bare, while others 
arc always covered with ice and fnow. Among the moun- * 
tains are many excellent medicinal and other fprings cold 
and warm baths, water-falls, craggy precipices, deep narrow 
valleys, and caverns. They yield alfo a great variety of 
herbs, thickets, and bufhes, in the uppar parts ; and in the 
lower, rich paftures 2nd woods. The highed arc thofe in 
the canton of Uri. Many of the * alleys are covered with 
lake*, or watered by brooks and riven. In fome of them 
are towns, villages, woods, vineyards, and corn lands. Both 
on the mountains and in the valleys the air is extremely 
cold in winter ; but in dimmer it is very plea fan t, cool, and 
refrcfhing on the former, but cxccfiivcly hot in the latter. 
Sometimes it is winter on the north fide ot a mountain w'.icn 
it ia dimmer on the other ; nay, flowers may be gathered 
fometimes with one hand, and fnow with the other. Pro- 
digious maffes of ice and fnow often fall from them in 
winter, and do a great deal of damage (fee Glacii.x) ; and 
mod of the dreams and rivers take their rife from the thaw- 
ing of the ice and fnow on their fidcs and tops. From the 
riling or defeending of the clouds, with which they are com- 
monly enveloped, the inhabitants can, for the moll part, 
pretty exactly forelel the changes of the weather ; fo that 
they ferve them indead of wcathcr-glatTcs. The other and 
lower parts of Switzerland arc very ptcaf.mt and fertile, 
being diverfifird with vineyards, corn-held*, meadows, and 
padurr grounds. I’he mountains in thefe a<c but mole-hills 
in companion of the others : there is neither fnow n*r ice ort 
them in dimmer ; and they frequently afford not only good 
padurage, but arable ground. Many petrifactions arc found 
both among thefc and the others with a variety ot foffUs. 
i’he lands of the rivers yield gold-dud, particularly thofe of 
the Rhine, the Emmet, and the Aar, the Rent's, the Am*,, 
and the Inn. The metals of this country being general- 
ly found to be brittle, the only mines that are worked are 
a few iron ones. In the lower parts of Switzerland they 
fnw rye, oat*, barley, fpelt, flax, and hemp. Wines of va- 
rious forts arc alfo produced in fome of them, with a varie- 
ty of frufti. Of wood for fuel and other ufes there is ge- 
nerally plenty ; in fome place?, however, they are obliged . 
to burn theeps dung, and in others a kind of heath and fmall 
ffirubs. Iu the valleys they cultivate fa fir on with fucccfs. 

The Switzers dcriv* their principal fubfidcncc from their 
flocks and herds of cattle, which in dimmer graze upon the 
mountains. Their chcefe is much cffecired, cfpecially that 
of Berne and Griers in the canton of Friburg. Greac 
numbers of horfes are alfo bred here, and bought up for the 
French cavalry. Befidcs the above menrioned rivers, the 
Rhone and the Tefin have their lources in this country. 

The lakes arc very numerous ; but the chief are thofe of 
Geneva, Neufchatel, Biel, Zurich, Thun, Erien, Guidance, . 
and Lucern. Both rivers and lakes abound with fi/h, and 
afford a cheap water carriage. Switzerland is not fo popu- 
lous as many other countries in Europe ; and the Pupifh can- 
to;* lefs fo than the Prbteftant. The total number of the 
inhabitants is computed at two millions. 

The language generally fpoken here is the German, ia • 
which alfo all public affairs arc traafa&cd ; but iu thofe 
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fwitipr part* of the country that border on Italy or France, a cor- 
rupt French or Italian prevail 1 *. The two predominant re- 
’ ligion are Calvinifm and Popery. Of the former *re the 
cantons of Zurich and Berne, the town of St Gall, Geneva, 
Muhlhaufrn, and Biel, the principality of Ncufchatcl, the 
greater pstt of Baftl, Schaffhaufen, the country of the Gri- 
fon% the Thttrgau, Toggenburg, Glarii, and the Rhine val- 
ley ; the frontiers of Appenr.d, with a fmall part of Solo- 
r hum, and fomc pfoccs in the countries of Bt«len and Sar- 
gans. The reft of the Swifs cantons, allies and dependents, 
arc Popiftr. For the education of youth there is an univer- 
• fity at Baf:l, and academics at Zurich, Berne, Laufanne, and 
Geneva, brfidetgymnafiunis and fchobe illufties, both in the 
Popifh and Proteft-.nt cantons. There are adfo focieties a- 
tnong them for the improvement of the German language 
end the fciences. 

The principal mtnufaAurcs are fnu,T and tobacco, bnen 
of feveral forts, lace, thread, filk, and worfted ftockings, 
neckcloths, cotton (luffs, gloves, handkerchiefs, fdks of feve- 
ral forts, gold and blver brocades, a variety of woollen manu- 
taflurcs, hats, paper, leather of all-forts, earthen wares, por- 
celain, toys, watches, clocks, and other hardwares, See. 
The trade of Switzerland is greatly promoted by many na- 
srignble hikes and rivers. In fomc of the above manufaftures, 
and in checfc, butter, fheep, horfes, black cattle, hides, and 
ikina, the exports are conftderable 5 and as the imports arc 
chiefly grain and fall, with fume American and Afiatic goods, 
there is probably a large balance in their favour. In fomc 
parts of Stf iucrland drtfs is reftrained by fumptoary laws. 

Tlic public revenues are in general very inconftderoblc, 
•rifmg chiefly from the ufual regalia, appropriated every- 
where to the fovereign, the demesnes, and public granaries, 
voluntary contributions, the laic of fait, and a land tax ; in 
the Proteflant cantons, from the church lands alfo that were 
feized at the Reformation. Except in Zurich, Berne, Bal'd, 
and SchafFhaufcn, where the people are more indullrious, 
have a greater trade, and are richer than in the others, they 
defray the ordinary charges, and that is all. 

The cantons never keep any (landing troops, except for a 
few garrifons ; but their militia is reckoned to he the bed 
regulated of any in Europe. Every male from 1 6 to 60 is 
enrolled, and about one-third of them regimented. They 
mull all provide thcmfclves with arms, clothing, and accou- 
trements, and appear on the dated days tor exercife ; and the 
feveral cantons and diftri&s mud be fumiftied with a fuffici- 
cnt train of artillery, and all the other implements of war. 
The Switzers of the feveral cantons are allowed to engage 
in the fen tee of fuch foreign princes and dates as are in alli- 
ance with thofe cantons, or with whom they have made a pre- 
vious agreement. Such dates, paying an annual fubOdy to the 
refpe&ivc cantons, are allowed to make levies. Every man 
enlids voluntarily, and for what number erf years he pleafes j 
at the expiration of which he is at liberty to return 
home. A great many thus always returning from foreign 
fervicc, Switzerland is never unprovided with able and ex- 
perienced officers and (okliers. With rcfpcA to their cha- 
racter, they are a brave, honed, hofpiuble, hardy people ; 
very true to their engagements, friendly, and humane. In 
(hort, there is not a people in Europe whole rational cha- 
racter is better. In their perfons tliey are generally tall, 
robuft, and well-made ; but their complexions are none of 
the bed, and thofe that b’ve in the neighbourlmod of the 
mountains arc fubjeCk to wens. The women are fa id to be 
generally hand fomc and well-lhaped, fcnfftilc and mode!!, yet 
frank, cafy, and agreeable in convcrfation. Few of <iic 
peafants are mitcrabfy poor ; many of them arc rich, impe- 
rially in the ProtdLnt cantons, and that of Berne in parti- 
cular. 


SWIVELS, a kind of rinj made to turn round in a iwivdi 
fl»ple, or other rinj. Thefe are ufed when a fhip lies at . *1 

her raoorin.,8 ; alfo in tedders for cattle, that they may turn ^ r * n '. 
tound without unwarpinr the tedder. 

Snr*i-C<vntom> is a fmall piece of artillery belonging to 
a (hip of war, which carries a ihot of half a pound, and is 
fixed in a locket on the top of the (hip's tide, Hern, or bow, 
and alfo in her tops. The trunnions of this piece arc con- 
tained in a fort o‘ iron crotch, of which the lower end ter- 
minates in a cylindrical pivot reding in the fneket, fo as to 
fupport the weight of the cannon. The focket is bored in 
a ttrong piece of oak, reinforced with iron hoops, in order 
to enable it to fuftain the recoil, by means of this frame, 
which is called the fmivtt , and an iron handle on its caf- 
cable, the gun may be dire&ed by the hand to any object. 

It is therefore very ncceffary in the tops, particularly when 
loaded with muiket -balls, to fire down on the upper decks 
of the adversary in atlion. 

SWOONING. See Medicine, n* J74. 

SWORD, an offend ve weapon worn at the fide, and fer- 
ving either to cut or flab. Its parts arc, the handle, guard, 
and blade ; to which may be added the bow, fcabbard, pum- 
mel, dec. 

SroKD of Staff , which is borne before the king, lords, 
and governors of counties, cities, or boroughs, &c. For 
or before the king, it ought to be carried upright ; the hilt 
as low as the bearer's waill, the blade up between his eyes. 

For or before a duke, the blade mull decline from the head, 
and be carried between the neck and the right fhoulder. 

For or before an earl, the blade is to be carried between the 
point of the fhoulder and the elbow : and for or before a ba- 
ron, the blade ia to be borne in the bend of the arm. This 
ceremonial form no lefs denotes the dignity of a governor 
than the coronet fet on h i coat of arms. 

Stro*D-Fi/i. SccX-rniAS. 

SWORN brothers ( frairts jurati), perfons who, by 
mutual oath, covenanted to (hare each others fortune. For- 
merly, in any notable expedition to invade and conquer aa 
cucmy's country, it was the cultom for the more eminent foE 
dim to engage thcmfclves by reciprocal oaths to (hare the 
rewards of their fervicc. This practice gave occafion to the 
proverb of /worn brother t or Irtihren in intjnifj, bccaufc of 
their dividing plunder and fpoil. 

SYCAMO RE-tree, in botany. See Acer. 

SYCOPHANT, an appellation given by the ancient A- 
thenians to thofe who informed of the exportation of figs 
contrary to law; and hence it is dill ufed in general for all in- 
formers, parafitet, flatterers, cheats, &e, 

SYDENHAM (Dr Thomas), an exeellcnLEnglilh phy- 
fiwian, was the fon ot William Sydenham of win ford Eagle 
in Dorfetfliire, and was bom there about the year 1624. 

He ftudied at Magdalen-haM, Oxford ; but left that univer- 
fity when Oxford was oarrifoned for king Charles I. and 
went to Loudon : where, becoming acquainted with Dr 
Thomas Cox, an eminent pffylician, that gentleman perfua- 
ded him to apply himfclf to the ftudy of phyfic ; according- 
ly, aftcT the gairifon was delivered up to the parliament, 
he retired again t« Magdalen hall, entered on the ftudy of 
medicine, and in 164H was created bachelor of phyfic. Soon 
after, he was made a fellow of All Souls college, and conti- 
nued there feveral year6 : when, leaving the univerfity, he 
fettled at Well min Her, became doftor of his faculty at Cam- 
bridge 1 grew famous for hit practice ; and was the chief 
phyltcian in London from the year 1660 to 167a ; at which 
period be began to be di tabled by the gout. He died in 
1689. His works are highly e deemed both at home and 
abroad. He was famous for his cool regimen in the fmall- 
pox j for giving the bark uUu the paroxylm in agues } and 
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Sv>1ef r>p«r. for his afc rtf laudsuum. He regulated In* pndice more 
by his own obfcrvaiion# and inquiries, than by the method 
Syila. either of his predcctffors or contemporaries. 

- y— SYDEROPCECILUS, in natural hiftoty, the name of 

a flone mentioned by the ancients. It was found in Art* 
bia, and feems to have obtained this name from it* being 
fpotted with a ferruginous colour. The ddciiptwro of the 
ancient* are, however, in this, as in many other inftanecs, 
too iliort to fuller us to fuels what ftowc they meant.— 
This might poffibly be a granite with (puts of this peculiar 
colour. 

SYENE, an ancient city of Egypt, fituated, according to 
Mr Bruce, in notth latitude 24 0 o' 45". Pliny and Strabo 
both fay that it lay diredlly under the tropic of Cancer. 
Whether Mr Bruce’* authority be fufficient to overturn the 
evidence ot Pliny and Strabo, we (lull leave to others to de- 
term me. 

Sycne is remarkable for being the place where the lit ft 
attempt was made to meafure the circumference of the 
earth. Tills was done by Eratofthenci* whom Ptolemy 
Eucrgetes had invited from Athens to Alexandria. In 
this attempt two portions were affnmed, viz. that Alexan- 
dria ar.d Syene were exactly 9000 ft ad i a diftant from each 
other, and that they were precifely under the fame meri- 
dian ; but hot!' thrfe are denied bv Mr Bruce, who has 
made many ubfervations on the ftihjedi, which our limits 
will not allow us to take notice of at prefect. He tells us, 
that there is at Afum an obelilk erected by Ptolemy Fuer- 
getes, the patron of Eratofthenes, without hiero dyphics, 
dirtily facing the fouth, with its top fir ft cut into a nar- 
row neck, then fpread out like a fan into a femiclrctflar 
form, with pavements curioufly levelled to receive the (bade, 
and rrskf the reparation of the true (hadow from the pe- 
r.umhra as did tuft as poffihlc. This is fuppofed by Mr 
Bruce to have been cnnlt rafted with a defign to vary the 
experiment of Eratofthenca with a larger radius ; and the 
inquiry concerning the dimerfions of the earth, in our au- 
thor’s opinion, was the occafton of many obeli lies being 
ere&td in this kingdom ; a demouftration of which is, that 
the figure of the top is varied ; being foirelimes very Jharp, 
and fomrtimes a portion of a circle, in order to get rid of 
the great impediment aiiiing from the penumbra, which 
makes it difficult to determine the length of the ffiadow 
with prrcifion. It is now called Ajjfouiin. 

SYLLA (Lucius Cornelius), was defeended from the il* 
hiftrious family of the Scipios. Hi* behaviour in hi* young- 
er years by no means cotrcfpondcd with the excellent edu- 
cation which he had received. But debauchery* inllcad of 
bringing along with it infamy and ruin, its ufual attendants, 
irrved only to increaic the wealth of this fortunate Roman ; 
for Nocopolis, a rich jourteTan, whole affections he ha * 
gained, left him heir to her great eilate.— He learned the 
art of war under Marius, whom he attended to Numidia in 
quality of queftor. Though hitherto unaccuftorr.ed to arms, 
he became in a fhnrt time the mod Ikilful foldier in the ar. 
my, while by his polite and obliging behaviour he pained 
the love and efteem of every body. His courage and dex- 
terity contributed a great deal towards the fuceefs «f the 
war ; it was his eloquence in particular that perftraded Boc- 
chus to deliver up Jugurth*. He ferved afterwards in the 
facial war, where his actions entirely eclipfed thole of every 
other commander. As a reward lor this conduft be was 
rafted to the prartorlhip. It is pretended by feme that 
Syila purchafed this dignity ; and that when he threatened 
one day to make life of the powers of hit office againft 
Stmbo the father of Pompcy, that Roman replied with a 
(mile, 4 ‘ You are in the right to fay fo ; your office is cer- 
tainly your i % fmee you purchafed it.” Be this as it may* 
Vot. XVIIL Pan L 


after the conclufion of the focial war he was made confu\ Syft*- 
and footl after declared general of the army which was to v " I 
l*c fent apsinft Mithridates king of PontU%. Marius, at 
tint time the tnoft renowned of the Roman generals, ex- 
pected that the management of this war would have l»een 
committed to him, and was therefore much exafperated at 
the difappointment. The people were perfuaded by hi* in- 
trigues to remit the former decree, and fubftitutc him its 
place of Sylla. Upon this he fent down officer* to take 
the command or the army ; hut Sylla by this time had 
gained over the loldiers •, who, inftcad of obeying the de- 
cree of the people, flew Marius's officers, and intrrat- 
ed Sylla to lead them inftantly to Rome. According- 
ly he entered the city fword in hand, flew Sulplciu* the con- 
ful, obliged Manus to flee, new-modelled the laws, and af- 
terwards marched into the Eaft, and immediately laid fiege 
to Athens ; for that city, together with the re ft of Greece, 
had fallen into the power of Mithridates. He wrote to 
the Amphyftions, who ‘were affirm bled at Delphi, to fend 
him all the gold which was depofited in the temple of A- 
pollo, becaulc he Hood in need of money ♦ promifmg, at the 
fame time, to rcllorc it again at the end of the war. When 
he received this treafure, he ubferved, with an air of rail- 
lery, that he now r.o longer def paired of viftury, fince the 
gods themfclve* furntlhcd him with money to pay his troops. 

Famine loon obliged the Athenians to think of a furrendcr. 

Their ambafladont waited on Sylla, and began to harangue 
about Thefeus and Codrus, and Marathon and Salami*, 

— when he interrupted them, and exclaimed, ” Go, repeat 
thife fine orations in your fchool* ; l have come hither, not 
to team your hiftory, but to ebaftife rebels.” Athens was 
at (all taken by alTatilt, and Sylla was upon the point of 
deft raying it, when he recollected its ancient glory* and 
fpared (as he (aid) the living ?or the fake of the dead. Af- 
ter burning the Pirxus, he gained two dccifivc victories over 
the generals of Mithridates. In the fccond battle, which 
was fought at Orchoniciius, he was almoft defeated ; his 
troops ber,an to flee, when, leaping from his borfc, he 
fuatched np a flamlard, and advanced again ft the enemy. 

Crying out, *• 1 will die licte glorioufly; and, fold tent, when 
you art ailted where yon abandoned your general, anfwcr. 

At Orchomcnus.” This rcprdttih recalled the courage of 
the Roman* ; they followed him to the charge, and gained 
a complete viftory. Miiimdatcx, humbled by tlicfe difaf- 
tci8, fent .imbiffadnrs to fuc for peaec. 

Mean time Cinua had declared againft Sylla in Italy; and 
Marin* returning from banilhmcnt, had taken the moll fe* 
vcic vengeance on all his enemies. Sylla was declared a 
traitor ; hi* laws were reverfed, his friends murdered, and the 
government new- modelled. The news of thefe tran factions 
induced Sylla to conclude a treaty with Mithridates, and 
march diredlly to Rome. His approach terrified the Ro- 
man*. Marius and Cinna were both dead ; hut the eon- 
fuls made vigorous preparations to oppofc him A civil 
war wav begun ; but Sylla >u the end fuhducd all his ene- 
mies and entirely turned the Marian fadlion. He entered 
Rome at the head of his victorious army, and publicly af- 
fumed the furturtve of Happy. Happy, indeed, had he ceafcd 
to live when he ceafedto conquer The remainder of his life 
contains nothing the but a catalogue ot the moll abominable 
cruelties. He declared thit every one who expifted par- 
don for their kte offences, muft gain it by dell toying the 
enemies of the Rate. The fword of the affaffin was thus 
utdbeathcd, and murder encouraged as the path to power 
and diltinitkm. 'llie nobicll ot the Romans were every- 
where maffacred ; (laves were rewarded for cutting off their 
mailer* ; children were feen dragging their parents to exe- 
cution ; and brothers claiming a tccoropcnlc for the mur- 
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1 * dcr of brothers. Sylla ordered 8000 wretches, who hvd 
S llafau* ^ irown th«*W*** upon hr* ckncocy, lo be batchered in 
’ the Campus Martins. In the mean time he entered the fe- 
ral e- 1 viuie, ami began to talk with g»rat coolnefa about his 
exploits. The ienatc, alarmed at the horrid outcries of the 
(offerer*, at hrtl thought that the city was given up to be 
plundered ; but Sylla informed them, with an unem bar raffed 
a!r, that it was only fume criminals punifliin ; by his order#/ 
and that they needed not be apprehensive about their own 
fate. 

To carry on thete cruelties with the appearance of juftice, 
he commanded the people to eledi him dictator. He kept 
this other for more than two you# ; and then, to the anw.e- 
nirnt of all, laid it down, a id offered to Hand his trial be- 
fore the people Soon afterward* he retired into the coun- 
try, and plunged headlong into every kind o: debauchery. 
Nor did he rclinquith his cruelty together with his power : 
His wife faDiilg dl in tire midi* o 1 a fumptuous fea'.l, he di- 
vorced her immediately; end ordered her to be carried 
away, let! her death Arnold int< rrupt the hfl ivky of Ids houfe. 

He died of the morbus oedicuJaris in the 6 clh year of 
bis age. Hi# bo^’y, aecoriio/ to his order#, wits burnt. 
A little before his death lie wrote his epitaph ; the tenor 
of which was. that no man had ever exceeded him in doing 
guod to his friends or injury to his enemies. 

His perfan was clcgapt, his air noble, his manners eafy 
auJ apparently tin cere. He was fond of pjeafure, hut 

fonder of gloiy ; indulging without Temple in icnfual de- 
li -ht#, but never fuSering them to interrupt his ferious bu- 
fincf* ; lie was ifaquent, literal, cra'ty, infatuating ; a pro- 
found m*r.cr of diilhmtlition t lie fpokc o: himfclf with r o- 
ciefty, while he lavtfhed praifea on every other perfon : He 
Hooped even to an acquaintance with the meaneft foldier, 
amicrmftantly adapted himfclf to the humours, piufaits, and 
opinions, of thole with whom he converted. Such was his 
character dui in r the cat her part of hi* life ; hut when fac- 
et fs had railed him above the ncccfliry of dtffi r.uhtion, he 
difpbycd a hideous tiain o. vices, which his ambition had 
formerly taujht him to conceal- — It was SylU who reco- 
vered the works of A ri A otic at the taking of Athens. 

SYLLABLE, in grammar, one 01 more letters pronoun- 
ced by a Angle imp. die of the voice, forming a complete 
found, and conilituting a word or a part or a word. No 
Angle letter can form a f\ liable except a vow'd. The 
k»n?cH fy liable in the En-jlilh language 15 the word Jlren%th. 

The moA natural way of dividing words into lyliables is, 
to feparate all the Ample lottads of which any word conhfts, 
fo as not to divide thofc letters which are joined ckffc toge- 
ther according to the moil accurate pronunciation. 

SYLLABLE, a kind of compound drink, moil ufual 
in the Cummer '.talon ; ordinarily made of white wine and 
fugar, into which is fquirted new milk with a fyiingc or 
wooden cow. Sometime# it i# made of canary in lieu of 
white wine ; in which cafe the fugar is (pared, and a little 
lemon and nutmeg arc added in lieu of it. To prepare it the 
bed way, the wine and other ingredients, except the milk, 
arc to be mixed over night, and the milk or cream added in 
the morning. The proportion is, a pint of wine to three 
of milk. Far 

Syllabub, tvltif!, to half a pint of white wine or Rhe- 
n:(h is put a pint of ertam, with the whites of three eggs. 
This they feftfon with fugar, and beat with birchen rods, or 
work with a fyringc. The froth is taken off a* it rife*, and 
put into a pot ; where, alter Handing to fettle two or three 
hours, it is At to cat. 

SYLLABUS, in matters of literature, denotes a table 
of contents, or an index oi the chief head* of a book or 
difeourfe. 


SYLLOGISM, in logic* an arpunrent or term of rra- SjrUaetfn 
foiling, confiding of three proportions ; the twofirft of il 
which are called prem 'fti ; live Latl, the c:nduJion. See Lo- S>‘ r H ,at hr. 
cic. Part 1 1 1 . 

SYLVIA, in nntural hiAory, ft new genu* o r bird*, be- 
lonjiu* to the ord;.- of pafferes formed by l)r Lsihera by 
limitin' the tcotacilla to the wagtvi!, and ar*anging the 
other Ipccics, formerly claffed under that genu*, under the 
fylviiu 

The motacilla he thus deferibes : The berk i« Tubulated, 

Header, ami fomewii.it indented at the point. The tongue 
fee ms torn a! the cm!, and the tail is long. He thus ch*« 
ra&erizes the fylvit* : l he beak is fubuhted, Hr sight, and 
fmall ; the mandibles 3*c nearly equal. The itoRril* are obo- 
vale, ami a little deprcdfv'd. Tine exterior toe is joined at 
the under part to the bafe of the middle one. The tongue 
is cloven, and the tail is fmall. He makes 13 fpccies of die 
motacilla. and 174 fpccies of the fylria. See MotAcilla. 

SYMBOL, a tigo or repeefentation of famc-thiug moral, 
by the figure* or properties cf natural things. Hcnct fyra- 
bols are of various kiuds j as hicrojjl; phics, types, enigmas, 
parables, fables, £tc. 

SYMMACHUS, a citizen and fenator of indent Rome, 
and conful ia the year yj 1, has left m ten book. of epi&lo; 
from which, as well a* from other things, we collect, tint 
he was a warm oppofer of the Chrtilun rcli.-icHi. He was 
baniibed from Rome by Valent inian on fame account or 
other, but afterward# recalled ami nttiwl into favour by 
Theodoliu*. Ammianu* Marct Uinus ipeaka of him a* a 
man of great learning and modelly. S» i.»ppiu% Parvus, »nd 
other learned mru, have written notes upon the epiffUa of 
Symmachus: we kuow of no later edition of them than 
that of Fran kf»it, 1642, 8vo. Arabrofe bithop of Mdui 
wrote againft Syimniichu', and fo did the ChriHian poet. 

Prudent ms. 

SYMMETRY, the juft proportion of the fcveral putts 
of auy thing, f<» as to compofc a beautiful whole. 

Symmetry, in painting. See 1 'aixtinc, Bart I. Sect. 

III. 

SYMONliS BOROUGH* a remarkable large biroar 
of Flints, near Wellington in Devon (hi re, in the northern 
extremity of Hcrryock. The common people have a no- 
tion that a king called Symoi was buried line, 'l'he tradi- 
tion of the country plainly fhow* that U wa* the burial p Lee 
of fame perion or p^rfen# o’ eminence. 

SYMPATHETIC, famethiur that ael* or is afled up- 
on by fympaihy. Thu# we Jay, fympatlictic difeaHs, inkn 
See. 

SrMrjr/iCTic J*h. See Symf&tlrrtk- Ax. 

SYMPATHY, an agreement of affections and inclina- 
tions, or a conformity ot natural qualities, humour#, tempe- 
ramrnU, which make two per fans delighted and pleated 
with each other. 

Sympathy, alfa denotes the quality of being affe&ed by 
the affedtion of another ; and may fublift either between dif- 
ferent perfons 01 bodies, or between different parts Of the 
fame body. It is either timilar or dtlfimilar ; Amilar, when 
the affedtion or action in the fympathifer ih timilar to the af- 
fedtionor adtion in the fympaihant; and diflimtlar, when thole 
are different.— Sympathy, too, is often an imitative faculty, 
fametimea involuntary, frequently without cot ilctowi nets : 
thus we yawn when we lee others yawn, and are made to 
laugh by the Luphrng p: another. 

Sympathy, according to Dr Jackfan •, relates to the ope- c 
rations of the afftdions of the mind, to the operations o fo* 
the bn agination, and to the affrtlions of the external fcntes. rA J* 

1 . The paffiont and affediions of the mind produce in the 
body didercut kufatiun* and iznpiefLous, and, as fympatluc* 
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ftvmpsrhv nf ennfritiufticfs determine in general the (pints to thofe 
v .m - p aixs which labour mod, or arc iroft apt t*» be alfc&cd. 

Thus fear and anger determine to the heart ; lull to tire eyes, 
&c. ; joy, pity, wonder, and the like, to the head. See PAS- 
SION, pa r< I j. 

The affliction* of the mind of one perfon will often work 
upon the (pints of many, Thu* whole companies arc fomc- 
ttmet difpofed to be fad and melancholy, or merry ana jo- 
vial, when any one is prefen t much inclined to either of 
thofe dates ot mind ; and it has been obft rved, that old peo- 
ple, who have loved the company of the young, and have 
been convctfant continually with them, have generally lived 
long. But young people mull not conclude from this, that 
the company and con verfat ion ot the grave and old will ope- 
rate upon their living and fenfitivr principle, thro 1 the auc- 
tions of their mind, and difpofe them to he fhoit -lived. On 
the con t rat y, by thus improving their underllanding, tltey 
will l>e more enabled to fortify their conitiluiion and i ci lit 
the ravages of youthful indulgence. 

It may alfobe further obftrved, that thofe tender fympa- 
tbetic allied ions which lay hold of the mind, at the rtpre- 
lentation of thcatiieal performances, originate from the 
fame principle, while they are to be cottfldered as the fureft 
tell ot juft execution in the after, and of the expreflive lan- 
guage ot the author. Indeed all ftagc-iffett depends on 
lympathy. 

It has been faid, that the paflions of the mind are neca- 
fionally inteftiou*. particularly fomc of them. Thu* Jtar 
and jhamt arc fometime* very luddcnly fo. We frequently 
may have occafiot) to fee, that the Hurting of one will make 
another ready to Hart. Again, when one man iboutof coun- 
tenance in company, othi rs will often blulb in his behalf. 
However, the Iciioui paflions may furely lx lo under the 
controul of realon as to relift infection, whatever may be 
the cafe of temporary, mulcular, or nervous attraction. 

2. Our author is ini lined to think, that a connection be* 
tween the affections and (mixtions of the female mind and 
uterus, is very materially concerned in the procclt of gene- 
ration, and probably can /lone give efficacy lo thofe aftums 
and irnpicfiiun- lublcrvient to conception, through the fyin- 
pathixirig affeftions o' the mind. But this is a ftibjcft of 
which we knpw fo little, that the (peculations of even the 
moft diftingtiifhed philofophcr* refpecting it have been no- 
thing but the wild ravings of imagination. 

With refpcct to the depravity and force of the imagina- 
tion in the production of fympathies, they always operate 
moll upon “ weak mind* and fpints, and therefore molt on 
women, fupcrltitious and fearful perfon*, hek people, chtl- 
dten, and young creatures.** “ Their eftects, however, 
(ometimes fail to apjxar, bccaufe they are encountered and 
overcome by the mind and (pint before they work arty ma- 
mfilt effects'* 

Such effects arc obviated upon the fame principle which 
eftabklhc* the prevention o; bodily ditcalc : 44 for in infec- 
tion and contagion from body to body (as, for example, du- 
ring the plague), the miaur.a m*y be received ; but from the 
II n ngth and good diipohtion of the body, it is expelled and 
wrought out before it has had fulficicnt tune to form the 
difeaic.** 

it has been (aid, and many' arc of the opinion, that the 
force ot imagination dnth often forward the end propo- 
fed. Thus, for inltance, it has been put as a quettion, 

44 Whether a man, when he cnutUntJy and ftron^lj believes 
that loch a thing limit lx (as that fuel a one will love him, and 
the like), helps any thing to the effecting the thing deiired ?** 
Certainly not in tlx manner which ha* been advanced, 
namely, 44 by a fccret operation on the fpirit of another.** 
Xt he faceted*, it i* either Ixccule Uc per levered, or bccaufe 


JI 1 s Y M 

Iris perfeverance and earneftnef* (and not any occult opera- ‘ympi-Vy, 
lion) makes him at length be attended to. aymyhoina. 

There is not a doubt but the force of imagination often ' * 
gives energy to our action*. It may, however, unit is we 
arc much on our guard, eafily delude us slide from reafon. 

It has been the tree which ha* yielded the fruiu of fupcrfli- 
tion in former time*, and which ha* often fed the human 
mind with the moll extravagant notion* of fvinpathy. Sym- 
pathies of this kind, fuch as the pow er of chat ms, and the 
like, are now pretty generally exploded. 

3. The five leaks, Lining, tojimg, fmttFmg. feeling, 
and feting, are conlciom of a fympathetic imprtfiion from 
odious object*. 44 1. A dtfagrceable found will fet the 
teeth on edge, and make all the body fhiver. 2. The fwal- 
lowing of a nauleous medicine will be attended with a fha- 
king ot the head and neck. 3. Di fag recable fmcll* produce 
nearly the fame effeft, which are Ids perceived, bccaufe 
there i» a remedy at hand by Hopping the nofe. 4. If you 
come fuddenly out of the fun into the (hade, the fenfe of 
feeling is disturbed by a thiilnefs or (hivering of the whole 
body. 5. And even fudden darknefs produces a propenfity 
to lliivering. 

There is a very apparent rcafon why a fympathy (houkl 
take place between the eyr*. Hence their motions are fyn- 
chronous. It may be (aid, that cuftom and habit difpofe 
the eye* to move one and the fame way \ 44 for when one 
eye moveth towards the nofe, the other eye movcih from the 
nofe.** 

Though the eye* arc by nature prone to move in con- 
cert, cultom will, however, dcltmy this natural concert, am) 
produce the contrary rffrft. Thu* fomc people can (quint 
when they will. Our author therefore gives this caution to 
mothers and nurles: “ l.ct them not fu (Ter infant* to fit 


with a candle placed behind them ; for both their eye* will 
be dilpoicd to move outwards, a* affecting to lcc the light of 
the candle, which mify bring on the habit of (quin ting.” 

It appears as a qual ty in the fenfe* of hearing and fee- 
ing, 44 that the inftrument of each k pa rate lenfe has a fyrr- 
pathy and fimfliiudc to that which giveth the reflection. '* 
Thus it ha* been obfervtd, 44 that the eye wiU fympathix* 
with a cryltal glafs or water, and the ear with cave* ami fuch 
hollow place* at arc lulled to icport echo.*’ 

Sympathies have been compared to unifon* of found in 
mutic. Unifon# of found produce avertible fympathetto 
feelings ; the nverfc produce difajrccablc :ecling*. 44 > vll 
concord* and difeord* of niuAc are (no doubt) fympathics 
and antipathies of found.’* Moreover, 44 they ate laid to 
work as well by report of found as by motion. 1 * 

The molt agreeable as well as odious objects operate in a 
fecondary way, in producing thofe fyrr.pathetic impreflions 
and cftions which they commonly give life to. An tti- 
crealcd fecretion of faliva often takes place at the light of a 
favourite dith : and the running of water from a bottle, 
or ctherwiiej will (ometimes sheet .individuals of a particu- 
lar temperament, with an involuntary propenfity to void urine. 

Many have at ten pled to account for the remarkable fym- 
pathy which t^kes place between parts of the btxly feem- 
ingly unconnected with each other ; but a* thefc attempts 
are merely conjectures, without any lolid principles to rcll 
on, we paf* them over a* the dream* of ingenious men. It 
would be fortunate tor fcicnce, if rrxn would coniine them- 
(clvr# to thole luhjcft* which can be know n, and never draw 
concluhons till they have cltablilhcd principles. 

8YMPHONJA, in botany; a genus ot plants, belong- 
ing to the claf* of mt^unlt!fhui, and order of pentandria. — 
There is one piftil. The corolla i* globular, and the berry 


live celled, 
giobuiifcra. 


ihctc is only one (pecies yet dikovered, tlx 
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fij-mphory SYMPHONY, In mufic, properly denotes a confonancc 
_ A or concert of feveral founds agreeable to the car, whether 

‘. u * ‘ k vocal or inftnimental, called alfo harmony. See Harmoxy. 

SYMPHYSIS, in anatomy, one of the kind* of junc- 
ture* or articulation of the bones. See Anatomy, n t. 

Cutting the SrsirttT&u of the Pubes. See Midwifery, 
Part II. Chap. VII. 

SYMPHYTUM, comfrey, in botany: A genu* of 
plant* belonging to the clafs of pentanJria, and order of 
monrgjnia ; and in the natural fyrtem, ranging under the 
41ft order afperifofta. The limb of the corolla is tubular 
and ventricofc, and the throat is Ihut with awl lhaped ray*. 
There are three fpccic* ; the officinale, tuberofum, and ori- 
entale. — The officinale is a Britith plant. The ftem is 
about two feet high, round, branched, green, and roujh. 
The radical leaves arc very large and rough; thole on the 
flalk are decurrcnt, and alternate. The flowers grow cm 
loofc fpikes, and arc either of a yellowifh or purple co- 
lour. It gtow* on the banks ot rivers, and flowers from May 
to O&obcr. 

SYMPLOCE, *«•*»*«% ; n rhetoric, a figure, where 
the fame word is repeated (everal time* in the beginning and 
end of a (cntcnce, including the anaphora and epitro- 
FHK: thus, $>au legem tulil ? Rufhts. $£uit moj'jrrm popuPt 
pattern fuffragiu privavit ? Rulfus. comitsu prjtfust f 

Idem Rullut. 

SYMPLOCOS, in botany : A genu* of plants belong- 
ing to the clafs of polyade/phia, and to the order of pdyan- 
dua ; and in the natural fyftcm ranging under thofc the 
order of which has not been determined. The calyx 
i» qiiisiqutfid and inferior: the corolla is pcntapetalous : 
the ftamina are attached to the tube of the corolla in a 
fourfold ferics Only one fpecies, the martiniccnlis, is men- 
tioned by l.innams ; but PHeritier o' the Academy of Sci- 
ences at Pari* hac! added four more, the ciponima, arcchca, 
tin&oria, and alltonia. 

SYMPOSIA RCH, in antiquity, the dire&or or ma- 
nager of an entertainment. This office was fcmutiines per- 
formed by the perfon at whofc charge the entertainment 
was provided ; fometiir.e* by another named by him ; and 
at other times, especially ir. entertainment* provided at the 
common exper.ee, he was defied by lot, or by the fuflrage* 
of the guciu. 

SYMPTOM, in medicine, any circumftanoc which indi- 
cates the exillencc, nature, or flage of a dil’calc. Pain, 
waking, drowfmefs, couvuliion*, 1‘upprefCon of urine, diffi- 
culties of breathing and fwallowin^, coughs, dilUfles, nau- 
l‘ea», tlurfts, twooning*, fainting*, loofcnefs, cofli vends, dry- 
nefs and blacknefs ot the tongue, arc the principal jymptomt 
of difeales. Sec Medicine, n* 41. and 58. 

SYMP POMATIC AL, in medicine, is a term often 
ufed to denote the difference between the primary and fc- 
condary caufcs in diteafes : thus a fever from pain is faid to 
be fymptomatical, becaqfe it rife* from pain only. 

SYNTHESIS, Contraction, in grammar, a figure 
whereby two fyllables are united in one ; as vemens tor ve- 
hement. 

SYNAGOGUE, among the Jew*, was a place where 
people met to worfhip God. Author* are not agreed about 
the time when the Jews firft began to have fynagovucs : — 
Some will have them as old as the Ceremonial Law, and 
other* fix their beginning to the time* a’ter the Babvlonifli 
captivity. They created fynagoguc* not only in towns and 
cities, but alfo in the country', e'pccially near river*, that 
they might have water for their purification* and ceremo- 
nious waging*. No fynagoguc was built in any town, un- 
it fs there were ten perfon* of Icifure in it ; but there mic;lit 
be many iu cue town, or in one quarter of a town, pro- 
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vided it was verv populous. Jerufalem it faid to have con* tynt’otph* 
tained 480. The chief things belonging to a fynagoguc II 
were, 1. The ark or chert, nude after the model of the ark 

of the covenant, containing the Pentateuth. 2. The pulpit .. -« 

and defle in the middle o* the fynagoguc, in which he that 
W2* to read or expound the law flood. 3. The feats 
or pews *or the people, 4. The lamp9 to give light at fJ * &'*****• 
evening fervice, and the fcart of dedication. 5. Rooms or 
apartment* for the utenfil* and alms ehefts. 1 he fynagogue 
was governed by a council or affcmbly, over whom was a 
prefident, called The Ruhr of the Synagogue. Thcfc arc 
ibrnctimes called Chief of the The Rulers , The Priefit 

or Elders, The Governor s, The Qverfern, Tlx Fathers of 
the Synagogue. Their bufinefs was to puniih the d.fobedlent 
by ceniures, by excommunication, or by penalties, fuch a* 
hue* and fcourging ; to take care of the alms, which are 
frequently called by the name of righleoufncf*. The chief 
ruler, or one of the rulers, gave leave to have the law read 
and expounded, and appointed who fhould do it. In every* 
fynagogue, there were tevcral minifter* who had different 
offices nffigned to them. Service wax performed three times 
a dry, via. in the morning, in the afternoon, and at night ; 
at the time of morning facrifice, evening facrifice, and after 
the evening facrifice on Monday*, Thurfday* and Satur- 
day*, there was a mote forcible obligation upon the people 
to attend than upon the other day*. There are lyna- 
rogue* at London, Amllcrdam, Rotterdam, Avignon, 

Met'/, &C. 

SYNALCEPHA, in grammar, a cantra&ion of fyllables, 
performed principally, by fuppreffing feme vowel or diph- 
thong at the end of a word, on account of another vowel 
or diphthong at the beginning of the next. As, UP ego, 
for i/fe ego, &c. 

Contuuer' omnet mtentiqu' ora tenebant. Virg. 

It i* call d bv the Latins colfifo. 

SYNARTHROSIS, } c . 

SYNCHONDROSIS, f bt< Akatomv, i*> i. 

SYNCKLLUS, or SiNCr.Li.u*, an ancient officci in the 
family of the patriarch*, and other prelates oi the caltero 
church The word, in the corrupt Grctk, +y*'< - v iig- 
nifre* a perfon who lie* in the chamber with another ; a 
lhamher-ftilova, ot chum. The fynccllus w*« ap cccldiaftic, 
who lived with the patriarch of Conftantinoplc, to he a 
witnef* of his conduct ; whence it is, that the fyncillu* was 
alfo called the putruireb’i eye, becaufc bis bufme.swa* tooh- 
ferve and watch. The other prelates had alfo their fyncelli, 
who were clerks living in the houle with them, and even 
lying in the fame chamber, to he witneffe* of the puriry of 
their manner*. Afterwards the office degenerated into a 
mere dignity ; and there were made tyncclli of churches — - 
At laft it became a title of honour, and was btllowcd by 
the emperor on the prelate* thcmfcl*cs ; whom they called 
ponhpeat Jysuelfi, and fyncelti dugvfalet. 

SYNCHRONISM denote* the happening of feveral 
thin.:* at the lame time. Sec Chronoloot. 

SYNCOPATION, in mufic, denote* a ttrikimi or beat- 
ing «t time, whereby the dirtin&inn ot the feveral time* or 
parts of the mcafurc is interrupted. However, it if more 
properly ufed for the connecting the lall note of any 
mcafurc, or bar, with the fiilt of the following mca- 
fure, fo as only to make one note of both. A lyncope 
is fometic.es alfo made in the middle ot a meafure. Syn- 
copation is alfo ufed when a note of one part ends or ter- 
minate* on the middle of a note of the other part. This i* 
otherwife denominated binding. It is likewife ufed for a 
i driving note ; that is, when fome fhortcr note at the be- 
ginning of a meafure, or half meafure, i* followed by two, 
three, or more longer notes bciore another ihort note oc- 
curs, 
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enr§, equal to that which occafiotud the driving, to make 
the number even, t. gr. when an odd crotchet comes before 
two or three minims, or an odd quaver before two, three, 
or more crotchets. In fyncopatcd or driving notes, the 
hand or foot is taken up, or put down, while the note is 
founding. 

SYNCOPE, fainting i a deep and hidden fwoonfng, 
wherein the patient continues without any Unhide heat, mo- 
tion, fenfe, or refpiration, and is feized with a cold fwcat 
over the whole body 5 all the parts, in the mean time, turn- 
ing pale and cold, a* if he was dead. See Medicine, n“ 98. 
and 272. 

Syncope, in grammar, an elifion or retrenchment of a 
letter or fyllable out of the middle of a woid, as ca*Juj lor 
condut. 

SYNDIC, in government and commerce, an officer, in 
divers countries, intruded with the affairs of a city or other 
community, who calls meetings, makes rrprefentations and 
felicitation* to the nvniftry, magiftrscy, Sc c. according to 
the exigency of the cafe. 

SYNECDOCHE, in rhetoric, a kind of trope frequent 
among orators and poets. See Oratory, n° 

S Y N EC P HON ES I S, in grammar, a coalition, w’hercby 
two iyllahles are pronounced as one ; being much the fame 
as Synaloepha and SyNXitm. 


mencea, which is long and quadrangular. At the extre- 
mity is a fin round a^d radiated. The body is covered 
with a ftrong cruft, elegantly divided into fmaff compart- 
ments. The belly is white ; the other parts arc brown. 

3. The ophidian, or little pipc-fifh, fcldom dxccc'ls five 
inches in length, is very (lender, and tapers off to a point* 
It wants both the pectoral and tail fins ; is covered with a 
frr.ooili fkin, not with a cruft as the two former kinds are. 
The nofe is lhort, and turns a little up ; the eye* are pro- 
minent. On the back is one narrow fin. This fpecies is 
not viviparous : on the belly of the female is a Ion.* hollow, 
to which adhere the eggs, difpofed in two or three rows. 
They are lar,*e, an 1 not numerous. The fynonym of fcr» 
trnt is ufe^ in Icvcral languages to exprefs thefe fifh : the 
French call one fpecies orucuf, from a fort of fnake not un- 
like the blindwerm : the Germans call it mthcrfchlangt ; and 
the Cornifh the fea-adJer. 

The Sea-hurfe, which was claffcd by Artcdi under the 
Syngnjthus, is now, by later ichthvolo^ilU, arrangedunder 
T* ic ulcus ; which fee, 

SYNQCHA, and Synochus, in medicine, the name* 
of two fpecus of continue.! h?vcr. Set Mlojcink, n® 164. 

SYNOD, in aftronbmy, a conjim&ion or contour fc of 
two or more ftars or planets, in the fame optical place of the 
heavens. 


SYNEUROSIS. See Anatomy, n 3 2. 

SYNGENESIA, (<*» and >*•**«*, “ congeneration),** 
the name of the 19th ciafa in Linmeus’s artificial Ivftcin ; 
comprehending thole plants which have the anthers united 
into a cylinder. The orders arc fix: I. Polygamia aequalis. 
2. FoJygamia fuptrflua. i. Polygamu frultrauca. 4. Po- 
lygam a mceffaria. 5. Polygamia fegregata. 6. Monoga- 
mia. The five f.rft order* contain the compound flowers, 
and fotm a clafs truly natural 

SYNGNATHUS, Pipe-fish, according to I.innani6, a 
gtnus belon-’ing to the clafs of ampbil'ta, and older of 
«u*fer, but arranged by Gmclin more projxrly under the 
clafs of pif-rJt and oidcr of bnuubtoflegi. The head is 
fmall j the roftrum fume what cylindrical, long, and turned 
up at the point, where the mouth is placed, which is covered 
with a lid or valve '1 he gills arc covered in the fame man- 
ner. The body is covered with a ftrong cruft, and has no 
ventral fins. There arc eight fpecies ; the tetragorius, ty- 
phclc, ecus, pdagicus, xquoreui, ophidion, Larharus, and 
hippocampus. ’i*hrcc of thefe are found in the Eritiih 
feas, m- 

1. The barbarvs , or longer pipe fifh. One deferibed by 
Sir Robert Sihhald, was two feet in length ; that examined 
by Mr Pennant only 16 incites. The nofe was an inch 
long, comprdfed fide wife, and the end of the lower man- 
dible turned up ; the aperture of the mouth was very fmall. 
The miles were red ; behind each eye was a deep brown 
line. Hie body, in the thickcft part, was about equal to 
a (wan’s quill, hexangular from the end of the dmial fin ; 
fiom thence to the tail, quadrangular. The belly was 
fiiv fitly carinated, and marked along the middle with a 
dufley line. Under the tail, commencing at the anus, is a 
f ulcus or groove fix inches and a half long, covered by two 
longitudinal valves, which concealed a multitude of ycung 
fifh. On cruihing this part, hundreds may be obferved to 
crawl out 

2. The ante. or (hotter pipe- fifh, is thicker than the for- 
mer, yet it ha* been fceo of the length of 16 inches. I he 
middle of the body in (otnc is hcxangula^ in others hep- 
tangular. The mouth is formed like that of the former : 
the irides are yellow: clufc behind the head aic the pedto- 
Tal fins, which arc fmall and lhort. On the lower part of 
the back is one narrow fin ; beyond the vent the tad com. 


Synod fignifies alfo a meeting or affcmhly of ecclcfiaftU 
cal perfons to coufq|t on matter* of rcli .ion. 

Of tliefc there arc four kirnls, viz. I. Genera/, or wumenkaf* 
where biftiops, 5 cc. meet from all nation*. Thefe were firifc 
called by the emperors, afterwards by Chriftian princes j. 
till in later ages the pope uiurptd to bimielf the greatcik 
(hare in this bufmefs and by lus legates prelided in them 
when called. 2. National, where rhofc of one nation only 
come together, to determine any point ol do&rine or diU 
ciplinc. The firft of this fort which we read of in England,, 
was that of Herudford or Hertford, in 6*3, and the lalt 
was that held by cardinal Pole, in 1555. 3. Provincial 

whcrT thofc only of one province meet, now called the con. 
vocation. 4. Diocejan, where thofc of but one dioccfc 
meet, to enforce canons made by genctal councils, or na- 
tion<il and provincial fynod-, and to conlult and agree upon 
rules of dilciplinc for thcmfclves. Thefe were not wholly 
laid afide, till by the a£t of fubmilfion, 25 Hen. VIII. c. 

1 9 it was made unlawful for any fynod to meet, but by 
royal authority, bee Council and Convocation. 

Synods, Provincial, in the Government of the Church of 
Scot/and. See Presbyterians, n® 14. 

SYNOD ALS, or Synodils, were pecuniary rents (com- 
monly of two (hillings), paid to the bifhop, or archdeacon, at 
the time of their E after vifitaiion, by every parilh prieft. 
They were thus called, bccaulc ulually paid in fynods; bc- 
caufc anciently bi!hop9 ufed to vilit and hold their dioccfau 
fynods once. — For the fame rca(on, they are fo met i rues alfo 
denominated fyno.ialica ; but more ufually, f*o.urationt. 

SYNODICAL, forocthing Irclonging to a fynod. Thus,, 
fynodical epiftlcs are circular letter* written by the fynods 
to the abfent prelates and churches ; or even thofe general 
ones directed to all the faithful, to inform them of what had 
paffed in the fynod. 

SYNOECIA, in Grecian antiquity, a feaft celebrated at 
Athens in memory of Thefcus’s having ‘initcd all the petty 
communities of Attica into one (ingle commonwealth j the 
feat whercu: was at Athens, where ail the nflcmblie* were 
to be held. This feaft was dedicated to Minerva ; and, 
according to the fcholiaft on Thucydides, it was held in 
the month \Iehf Union. 

SYNONYMOUS, is applied to a w-ord or tcim that has 
the fame import or fignincation with another. 

Several 


Sjnotha 

II 


5 ynuny. 


incut. 




• Digitized by Google 


A? w hat 
t.mc buut. 


lueD! Orjjp 
tially mo 
iitfthutl. 

3 

SnOti I C- 
<0R1C4 dc- 
mocTatus!. 

Cel< * fei- 
ici ou (he 
•fovcruguij . 


Take* ffvc- 

ral cities 

and re- 
mo y « »he 
itihibitinit 
to Syracufe. 


SYR [2 

S^eral works have been compiled for the exprefs pur- 
pole of explaining fynonymons word*. In 1777 a work 
was publilhcd n*» |he L~tin fyimnyma at Paris by M. Cardin 
Dumrlnt). ‘/‘he ?.Irt>r Girard published one on the iynony- 
inom terms of the trench Ian ;u* »e many years a*o Ano- 
thcr uas published on the fame fubjed in tlie y ear 17^5 by 
the abbe Koubaud. An account o; the Englilh fyjionyma 
was publilhcd by an anonymous author in 1766 ; which is 
a dole imitation, and in feme pa*t* a btoral mutilation, of 
the abhe Giratil u Sr'.t'-rmrs Franks, We recoiled, too, 
ol feting fome cfliys of Mrs Piotzi on the fame fubjed. 

SYNOVIA, in medicine, a term ufed by Paracelfua and 
his fchool for the nutritious juice proper and peculiar to each 
p?rt. Thus they talk of the fyuovia of the joints, of the 
brain, Sec. . 

SYNTAX, in grammar, the proper cor.flrudion or due 
difpohlion oF the words of a language into (ententes and 
phtafes. See Grammar and Language 

SYN'i HESIS, iu lo ft ic, denotes a branch of method, op- 
pofite to analylls. 

In the fynlhefts or fynthctic method, wt purfue the truth 
by uafons drawn from principles before ellablifhed or afiu- 
intd, and propofitions formerly proved ; thus proceeding by 
a regular chain, till we come to the conclufion. Such is 
the method in Euclid’s Elements, and moll demorftrations 
of the ancient mathematicians, which proceed from defini- 
tions and axiom!, to prove propofitions Sec. and from thofc 
propofitions proved to prove others. This method we alfo 
call empt/bi**, in oppofition to onalxjii or rtfo/ution. See 
Analysis. 

SYPHILIS. Sec Medicine, n° 350. 

SYPHON. See Hydrostatics, n° ay, 26. Some 
uncommon phenomena in nature rray be accounted for upon 
the principles of the fyphon ; as, lor inttanre, that of reci- 
procating fpritigs. See Pneumatics, n w 173. 

SYRACUSE, or.ee a celebrated city of Sicily, and the 
capital of the ifiand. It was built, according to t huevdi- 
dcs and Strabo, by Archias, one of the HenclicHt, who 
eerne from Corinth into Sicily in the fccond year of the 1 ith 
Olympiad, deriving iis name from a neighbouring inarfti na- 
med Sjrato. What form of government firll prevailed in 
the city is not known. Many have ftippofed it originally 
to have been governed by king* : but ii this was the cafe, 
the monarchical government mud have continued only for 
a very fhort time; fmee Ariftotle, Diodorus Siculus, and 
Jullin, mention it as being very early fubjeft to a democra- 
cy. The hillory, however, is obfeure and unimportant till 
the time of Gclon, when it firll began to make a confnicu- 
ous figure. 

Gclon was born in the city of Gela in Sicily, of the fa- 
mily of 'Felines, who had been created pritd of the inltmal 
gods. He fignaliy.cd himfclf in a war carried on by Hip- 
pocrates tyrant of Gela againll the Syracufians, whom he 
defeated in a pitched battle, and had well nigh taken their 
city aftet wards. Having thus become very powerful among 
his countrymen, he foon found means to feixe on the fove- 
rcignty for himfclf. Inn fhort time, having put hinfclf at 
the head of fome Syracufian exiles, he marched towards that 
place, where he was received with loud tcclammatkms by 
the fadlion to which they belonged *, and by their means ob- 
tained pofTeflion of the city. 

Gclon, in order to people the capital of his new domini- 
ons, firll demolifhed the neighbouring city of Cemariua, and 
tranfplanted the inhabitants to Syracufe. *Soon alter, enter- 
ing into a war with the Mcgarcans, he defeated them, took 
and rafed their cities, and in like manner tranfplanted the 
people. Syracufe thus became very powerful, and full of 
inhabitants ; and the friesdihip oi Gelon was courted both 
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by Athens and Lacedaemon at the time of the Pcrfan in Ryrae*fa 
vafion. His affiftance, however, was afterwards rejee- w 
ted, 9s he infilled upon beta? made commander in chief 
either of the fleet or the army. In the mean time the 
Carthaginian* had entered into a treaty with the Pcrfians ; 
by which it was a rtrd, that the former fhould attack thole 
of the Greek name in Sicily and Italy, ir. order to divert 
them from afTtlling one another. Sicily was accordingly (, 
invaded by the Carthaginians with avail atmy ; but they Dc'r»*» the 
were utterly overthrown by Gclon, as is related under thc^.^^^ 1 ' 
article Garth \gf, n° 7 -- 9. After this victory, the people 
out of gratitude obliged him to take upon himfclf the title, i,\ c 0 * 
of ki-?g ; which till that time he had refused. A drcrcekuig. 
alfo palled without oppofition, by which the crown w^a 
fettled on his two brothers Hicro and Thrafybulua a*ler 
hi > death. . 7 

The new king, inftrad of keeping his fubjeds in greater Hi« eicck 
awe, ftudied the more to mak them happy as he found his 1 ® 1 * 1 rtl * a ‘ 
power increafed ; and, according to Diodorus Siculus, was 
the firll man who became more virtuous by being railed to 
a ib'onc. He was particularly Famous tor his honefty, truth* 
and finecrity ; is faid never to have wronged the mcaneft of 
his iubjetts, nor ever to lhave promiled a thing which he 
did not perform. R 

Gclon died in the year 471 B. C. after hiving reigned Orion 
three or four years; and was fucceeded by his brother Hicro,** 1 **, 1 * 
whole cKarader is differently drawn by different hiiloriam. tiicr'o! 

He was twice en/aged in a war with the Agrigcntincs, and 
drove trorn thcr habitations the people of Catara and Nsxus, 
fettling in their room a colony of Syraculians and IMopon- 
litliBiiB. He is buddy celebrated in the odes of Pindar ; 
and it is certain that his court was the refort of men of wit 
and learning, to whom he behaved in the moll courteous 
manner and with the preateft liberality. Q 

In 459 B C. Hicro wsu fuccetded by Thrafybulus ; who Thrace* 
proving a tyrant, was in ten months driven out, and a pu.l‘ , ‘» ,l J‘ 
pular government icftorcd ; which continued for the lpace r, * nt ’ 
of 53 years Several ptrfons continued for fome tunc 
to afpiie at the fovercign power; and to rid thernfclves 10 
of thefe afpiring geniufes, the inhabitants m?de a la*v not l’"H* 
unlike that of the otlractlm at Athens. By this law they 14 
were to write on a leaf the names of thofe whom they 
puled to be powerful enough to afpire at the crown ; and 
when the leaves were counted, he who had the molt luff ra- 
ges rgainil him was, without fuither inquiry, banilhed for 
five years. This method of weakening the inlerclts of the 11 
overgrown citizens was called p t'a/ifm, from the Greek Petnitmb. 
word lignifying a leaf ; but being found to be 

duttivc of great inconvenience!, by driving out of the coun-,^ ^ 
try all tho*c who were molt capable of governing the cor*, lifted, 
monwealth, the law was repealed foon after it had been 
enabled. 11 

About this time the Syracufians entered into a war with 
the Siculi, which terminated in the total lubjcAion of tlic u LC 
latter ; after which Syracufe became fo powerful, that it in 
a manner cave law to the whole ifiand. The Greek dtica 13 
indeed enjoyed a perfed liberty ; but they* all acknowledged Sync-Go* 
Syracufe rs their metropolis : by degrees, however, the lat- £ CCO j * 
ter bcgjn to afiume fnch an authority over them as was to- 
tally inconfificnt with liberty ; and this occaiioued many 
wars, which involved them in much dillicfs and danger. 

They began with ihe Lcontincs, whole territory they laid f4 
wade, and reduced their city to great :t rails. Leontini wulon^^ 
an Athenian cowboy ; and this fumiihed the Athenians, who 1 ' e 
had already meditated the conqucfi of Sicily, with a pro 
tcnce to attack the Syracufians with their whole force. Un- 
der colour of afiilling their countrymen, therefore, they fent 
a fleet of 250 fad to Sicily ; but the Lcootincs, ieofible 
3 that 
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Srrarnfr. that their pretended alUe* aimed at nothin'* lefs than the fct fail "or Sicily. I laving accordingly landed in tfiit iHancf* Sy^amfe. 

L “"~ v «»«iqucft of the whole iff.tnd, concluded a peace with Syra- they reduced kvcral place* ; but Ahribiadet in the mean ” * 

cur? ; and die difappointed Athenians vented their ra re up- lime being recalled, Nicias and I .a roach u 3 were left to cua-j^*^, f Pm 

du A the war as they bert could. At firft they were fuccefi-T Cf >|p. irc «. 


A in. 


on thofe who had advifnl and conducted the cxocditkm. 


In 416 B. C. a dilpwtc happening between the inht- fttl, poffeffirjf thrmMvcs of a iltong poll, and put the Sy* 
bit.tnoi of E’crta and Selin uh concerning fomc land* which racortant to (light ; loon after which they received confidcr- 


thc latter had lefzed, the E.’ellines applied for affitUncc to 
Aim igcu turn, Syracule, arid even to Carthage. But 2s none 
of the e l 1 ate* cbofe to intend thcrafclvcs in their tjiurnl, 
they applied at I alt to tlie Athenians, who jovially arcrj td 
of the opportunity of a !2iu interfering in the affairs of Sicily. 
Though the Egellinet were but an in con iVdc ruble people, 


befell ’he 
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able fupplit* bath of men, money, and proviilona, iruni . 

, . • • .. f .. ann r" 11 i» 

Athens, as wcu 4* from their Stciitin alhc?. t he byracunawthen fil 
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alio received afiillanct from the ivrctihr mo titans under thefaftrunj 
c mimand of an experienced officer named Gy' ppm. Be- h° lt * 
fore tliefc arrivee, the Athenians had puIlcfRd themfelves 
cd an important p-*ll named Rpipo/s t which being a very 
they had enraged to pay all the troooa that (houkl be cm- Iteep hill, Hood without the city and commanded it. Jm« 
ployed in the war ; but this appearing doubtful to the Athc* mediately after this the city, was inverted inform. ’I be ar 

mans, they fctit arobaffadort to inquire into the Hate of the inhabitants made frequent and vigorous tallies; but were Sjrrscufe rn- 
iihmd iu general, anJ particularty that of Egclla. The always repulled with lofs. In one of thefc tallica Lamachus Tc rtcd. 
Egcftwcs unpofed on thcfeambafiadofi by producing a great wa* flain ; and thus Nicias became tole commander. He 
T 1 \'y' number of gold and frlvcr veffels which they had borrowed then caufed lire canals to be cut by whisk water was ton- 
ire* l l* purpofe ; fo that the populace of Athens, dreaming veyed into the city ; upon which the By Aleutians began to 

of nothing but coruntcft* to be made without any cxpcnce, think of capitulating. From this, however, they were foorr as 
became obrtinalcly beat on the war. Nicias, a man of great a*t«r preventtd by the arrival of Gylippus with the Spartan 
influence at Athens, attempted to (how, that as Athens wa§ auxiliaries. On this they prepared for making vigorous ^ 7 ^* . * 'j.. 
then en^cd in a dangerous war with Sparta, it was im- failles, in order to facilitate the entrance of Gylippu* . While- . t-» rhe 
pottible to (pare a force fufficient to reduce ih< ifland ; hut they were making thefc pieparations, Gylippu* Kin fill ap-ienfof &y. 
the contrary opinion being cfpoufed hy A lei! dado, at that . pcared at the head ot 30:0 foot and 2 z>o U.ufe. »Mjkic^ r4tulc * 
j 7 time the mod clotpicnt fpeaker in Athens. Nicias was over- directly for Epfp«>!'.e, where Nicias had fortified hnuhlt in 
d- tilled, and obliged to engage in the expedition. The force a caldc named JioMa/vn, he drew up his (mall army "tider 
lie required was or.ly 3000 land fotccs pnd 1 00 galleys, thcw.dU; atii feiit an herald to Nicias, letting him know 
with which, however i adequate to the purpofc it may hero, that he would allow him only live days to leave Sicily. i'o 

this nwffagc Nicias returned no anlwcr; but Gylippu* fuon lakot 
after attacked the fort, carried it by ftorni, and put to thc ,rt "»*nl 
fword all the Athenians that woe »n it. Tin's opened for* r, ’ cr * t, e 
him a way into the city, where he was received with loud ‘ * 
acclamation*. 

T lie fortune of the war was Rgain changed. The Athe- 
nian# g aired an advantage by land, but were next day 
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the Athenians were to hire of fcccefs, tha: the olfiart, be- 
fore they fet fail, had a conference with the fenate cunerm- 
ing the dilpofkl of the Sicilians In this cot. fere ucc it w:s 
a^rved, 1 fiat the Selinuntines and Syraculians their fuppo- 
fc<! .*llt<i fhould be carried off and fold for Oaves, and the 
rert obliged to pay an annual tribute and live according to 
the Afltenian law*. 

With thefc hmgtiine ex pc Nations the Athenian force* dckatcit with eoutiOcra lc loth. i he SyracuUau* leceifcil 
erohnikcd to the number of 7000 ; h*r luch was their ea/cr- belli Itippltr* troiti Coriulft, a::d the Atliemans fiom theif 
net's for the expetihion, that 2*00 niorc enliiled themfelves own country. Many tn >agcments both by ica and land 
than Nicias bad required. I hey hrrt lailc.l to the itluud of 
Kg.na, and tro’U ihtncc to Corey rn, where they had appoint- 
ed the place of rtudeavuus f.»r their ailivK and the tramports. 

On their xriival they fet fail again, end landed on the coart 
o' Italy, with a view ;o rugate forre o! the Italian citien in 
tiieir quarrel ; hut nudittg thi* impuffible. they icnt tofnc 
flitps to crude off the court of J>icdv, in order to find out a 
proper place tor Lifnlin :roi*t the faine time to know what 
trmturv the E eftinct could contribute tow^uli carrying on 
the w ar, which had beets undertaken for their take, 'i hete. 


lock place, in which the luces It, was nkimaiely iu favour of 34 
the Syracufiano At htf the ^ilheman aUius wcie totally A»h«p itna 
ruined by the loa> u a haught, in which too. their fhip-,' t-l'y «e- 
werc takes or dett rayed, and the red ltii quite unserviceable 4t 
In thi«« ddjicrate Ltuaiiuu it was determ.r ed to abaitdou 
tlicir thins, asid rttirc this very night to the city of their 
confederates. The ^yracufiau Ciimmatickr, tidpeuing that 
u<i« would be tlie calc, ordered all hi> forces to be in react- 
nets to prevent them from effuiing their purpule. But a» 
the people wcie then in the height ot tlicir tejuicing fur the 
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r.h.! «.nt os their return, acquainted the generals, that the Egellints late victory, they reiuled to t»Ke up at ms again uulil they it 

>n- <irceit had inipoied on them, and were a poor indigent people,' who had reded fur lome days. On this Her moe rates the gcnei.il OutwutyJ 

tie i^e- only 30 talents in the treafury. On this information lent to the Athenian camp lume korietnen, who were 10 pah ^ ^ 

a council of war was called, in which Nicias gave it o* Jus for friends, and to advilc Nicias not to quit bio camp, which f ' t ;*g 4n ' ~ 
opinion that they (hould fail to Sclinus, which had been the w as well forti iid, lu.ee the Sy< acu firms lay in ambulli for 

firll occahori oi this cxfiedition ; aud then, if the Egcrtmes lum, and. Iiad lsizcd on all the p.dVs leading to the cities ot 

perfortned their promil’c, end iupphed the army with a their allies. To thiv false advice Nicia* gave too ealy credit, 

month’* pay, to oblige the Selinuntincs ar;J Eueftinr* to and did not msrch out till the third day, when his autar^o- 

come to an agreement, and then icturn to Athens without nilt HernwciiU* had prevailed upon liij iorccs to match 
engn^iog iu Inch an ex pen five war. Alcibn.lcs, however, out. The Athenian! and their allies alio matched out toitjrafT'dA 
again oppofed Nicias ; thinking it highly dithonourable to the number ot ao lefs than 4^ t cco; but finding tUenrtclvri ;hf ir *c- 
return home without doing any thing, after having been at ff'.ul up oa all fidcs, and bent ’ obliged to ri;'M their way lfC4t * 
the rx pence of fitting out an armament. He tbercfoic througii every outlet, they toon lui.k into the deepirt dc- 

urged, that they ihould loHcit the cities of Sicily to enter lpa«r. Niciaa did his ulifiurt to encourage them ; atui at 

into a confederacy againlt tl*c Syracuf.ani and riclintmtii.es ; bul fuccccdld Jo Jar that they n»aicheii out in two bortut, ,, 

and, in cafe they found them difpolcd to cume into their both drawn up in proper order. The vanguard led by Ni-Part of rt.« 
nv alurcs, to attack cither Syracule or Sclinua. Another cias continued to keep together, and advanced in geed or-* rR1 >’ *" r * 
t»i tl*e Athenian generals was fur laying fxge immediately to dcr ; but hr If the rear, commanded by iX-morthcut!, lost re, - ti «‘ ■*- 
Syiacuie ; but the opinion of AJcibudcs p;tv*iihs£, they ll.ci; way iu the n\jht, and were obliged to lur render. Mi- 
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Syrscofo. cia* being informed of this misfortune, offered to pay the 
•* ' whole cxpcnce of the war, provided he was allowed to march 

off with hi* men. But this being rejected, he fet out, tho' 
** galled all the way by (bower* of dsrts from his enemie*. 
deleaved Arriving at a river called Afmarut % they rufhed into it with- 
witJ. great out an >' or der i * n which confufion the Sviacufian caval- 
UiLghur. ry attacked them fo dcfperatcly, that 18,000 perilhed, 
and the river for many mile* wag dydd with their blood. 
On this occafion the Athenians were fo prefled with third, 
that, unmindful of their danger, they dgmk the waters of 
the river all bloody as they were, which gave their enemies 
the better opportunity of flaughtering them without refin- 
ance. The remainder furrendcrcd, on the Angle condition 
*9 of having their lives fared ; but the terms were fliamcfully 
re* broke by the Syracufians. The generals were firfl ii;nomi- 
furrender n:ou ^y wbipt, and then put to death : the common foldier* 
and are * were thruft down into quarries, where they were all wed 
cruelly u- only two fmall fhcifures of flour and one o; water a-day ; 

an d where, bein'** crowded upon one another, they fullered 
incxpreflible miferics for many months. Moll o them perilh- 
cd by this cruel treatment, and the few who furvived were 
jo fold for flaves. 

The war war fcarce ended, when a netv and formidable 
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oppofitc pa-ty. Having gained this point alfo, he next Sjrnwfo 
found mean? to ingratiate himfclf with the foldiery to fuch 1 

a decree, that, under pretence of taking proper mcafurc* for 
refilling the Cartha inians, he was chufcn commander 
chief, with ablohitc and unlimited power. This was no 
former done, than, pretending that his life was in dan „'cr, 
he chofc out tooo men ’or his guar.l, whom he attached 
to his intcrcft by great permute*. As no perlon duril now 
oppofe him, he potTdfod himlclf of the citadel, where all jt 
the arms an! provifions were kept; after which he pu- ® CCfin ' n 
blicly took the title of king ot Syracufc in the year;" 11 * 

• n 0 4 4 :>) ; «CUi>C. 

404 B. C. 

The Syracufians did not tamely fubmit to their new ma- 
iler : but Dionyfius managed matters fo well, that their 
frequent revolts anfwcrcd no other purpole than more cer- 
tainly to entail flavery on thcmfclvcB ; and he was allowed 


to poflets the throne without much onpo'ition till his death, 
which happened in the vear *66 i>. C. 


.ip fold for flaves. 

^ CW l*l ,c war was fcarce ended, when a nexv and formidable 

Ct'ihagi- * nva l> on by the Carthaginians took place ; but the event of 
r.uu«, that expedition was as unfortunate to the Carthaginians as 

the former had been, of which a particular account is given 
under the article Casthage, n” 12. et frq. 

In the mean time, however, a confiderable revolution had 
happened in Syracufe. The city of A'frigcntum had been 
taken by the Cartha.-* inians, and of the few inhabitants who 
efcaped, forne fled to Syracufe, where they aecufed the Sy- 
31 racufian commanders of having betrayed the city into the 
Rife of hands of the enemy. Dionyfius, a man of great valour and 
Dioii)Gu*. but who had become very obnoxious to the popu- 

lace, took this opportunity of attempting to retrieve his 
cicdit. He therefore fupported the accufations brought 
againtt hi? countrymen by the AjmVcntines and even im- 
peached the magiftrate* as having a iccret intelligence with 
the enemy, and attempting to introduce an oligaichy. As 
hi* fpcech was entirely levelled againlt the more wealthy 
citizens, it was vety agreeable to the lower clafs : the com- 
manders were inllantly degraded ; and others, among whom 
was Dionyfius, were appointed. Having once gained this 
poiut, he began to conlidcr how he might get all his col- 
leagues turned out. Tor this purpofc he never joined in 
any council of wat with the other commanders, nor im- 
parted to them his refolutions, giving out that he could not 
trull them, and that they had more regard for thtii own 
intcreft than the welfare of their country. But while He 
was procecdin v in this manner, the more prudent part of 
the citizens, pcrceivin r what he aimed at, complained ol him 
to the fenate and magi drat cs, and fined him as a dillurher 
of the public peace. Accoidiu^ to the laws, the fine was 
to be paid before he could lpeak in public, anti the circum- 
ftanccs ot Dionyfius did not allow him to difeharge it. In 
this dilemma he was aflifled by Philiflus the hiltorian, a 
man of great wealth, who not only paid this line for him, 
but encouraged him to (peak his mind freely, as it became 
a zealous citizen to do, promiGng to pay all the fines that 
fhonld be laid upon him. 

Being extricated out of this difficulty, Dionyfius next 
proceeded to inveigh, with all the eloquence he was mailer 
of, againft thofc who by means of their power or intend! 
were able to oppofe his ddign*, an 1 by degrees brought 
them into diferedit. His next feherne was to get thole 
exiles recalled whom the nobility had bauifhed at different 
times ; as thinking that they would fupport him with all 
their power, at wdi out of gratitude as out of hatred to lire 


winch happened in the year 366 C. L. ^ 

On the death ot Dionyfius, he was fucceedcd by his fon, l>iot)Uu* 
called alio Dimy/mr. He was naturally ot a mild ami peace-* 1 * 
able temper, averfe from cruelty, and inclined to learninx • 
but his ‘ather, t«» whom all merit, even in his own children, 
gave umbrage, flifled as far as poffible his good qualities by 
a mean and obfoire education- He no fooncr alee tided the 
throne, than Dion, brother to Arillomache the other wife 
of Dionyfius the Dlder, undertook to correal the fauhs of 
his education, and to infpire him 'with thoughts fuitable to tr 
the high flat ion in which he was placed. For this ourpofe Pu* nniiet 
he fent for the philof ’pher Plato, under whofc care he * m "pj C , C -Y ** 
mediately put the young king. This inllantly produced^. 
a reformation on Dionyfius; but the courtiers, dreading the 
effort* ot the philnfonher’a iifllru&ions, prevailed on him towhonfe* 
baniflt Dion, and to keep Plato himfclf in a kind of impii-kamA* 1 
fonment in the citadel. At laft, however, he fet him at li- 
berty ; upon which Pkito returned to his own country. 

Dion, in the mean time, v hired feveial of the Grecian ci- 
ties, and at tail took up his refidcncc in Athens ; but the 
honours which were everywhere paid him, raifod fuch jrx- 
loufies in the brcsll of the tyrant, that he flopped his reve- 
nue, and caufod it to be paid into his own trcaJury. In a 
fbort time Dionyfius again font lor Plato; but finding it 
impoflible to diffolvc the frieudlhip between him and Dion, 
diforaccdi and placed him in a very dangerous lunation, in 
the midft of affaflin* who hated his*. Not daring, however, Ufr. p»w 
to offer him any violence, he allowed him foon after to de- » l,m ’• 
part ; revenging himfclf on Dion, whofc cliatc he fold, andf^^^^, 
gave his wile Arete in marriage to Timocratcs one of his rc|1 ^ e 
own flatterers. 

Dion now refolvcd to revenge himfclf on the tyrant for 
the many injuries he had fuflained, and at once to deliver 
his country from the oppreflion under which it groaned, 

He bepan with railing foreign troops privately, by pioper D» a r» ** 
agents, tor the better execution of his defign. Many 8y. rrr>> -* r 


racufians ol diltinrtiuii entered into his Ichemc, ar.d gave him‘* ct * ,f n * 
n: ( -w . L:i- J T rU ' , ' 


intelligence of what palfod in the city ; but of the exiles, of 
whom there were upwards of ioOG difpcrled up and down 
Greece, only 25 joined him ; fo much were they awed by ,j 
the dread ot the tyrant. The troops were affomblcd at fact 
the ifland of Zacynihus, in number only about 800 ; but vat 
who had all been tried on many occafiont, were well difci- at ^ ,u * 
pltued, and capable o ( animating by their exa nple the forces 
which Dion hoped to find in Sicily. When they were 
about to fail, Dion acquainted them with his delign, the 
boldncf* of which at firll occasioned no fmall conllemation 
among them ; but Dion foon removed their fear*, by telling 
them that he did not lead them as foldim, but as officers, 
to put them at the head of the Syracufians and all the peo- 
ple of Sicily, who were ready to receive them with open 
4 arms- 
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ffvrantb. inni. Haring then embarked in two (mail trading veflel*, tranfports laden with pmrifion*. 
day* at Cape Pachynum near Syraeufe. 



they arrived in 

Their pilot adrifed them to tand immediately, left they 
fhouM be overtaken by a violent dorm, tvhicfi he perceived 
was app-osohing ; bin Dion, judging it improper to land 
fo rear the enemy, commanded him to put to lea attain, and 
double the Cape. — t his was no (bonce done than the ftorm 
came on ; and the two veffel* were driven on the coatt of 
Africa, where they were in great danger of being loft. At 
)aft they arrived at the port of Minoa, not for from Agri- 
gentum. Here they received intelligence that Dionyflus 
had fet fail *or Italy, attended by a fleet of 80 galleys On 
this Dion rcfolved to take advantage of the tyrant’s ah- 
fence ; and immediately let fail for Synctifc. On his march 
he prevailed upon the inhabitants of Agru f enttim, Gela, 
Camarina. and other cities, to join him. As Coon as he 
entered the territories of Syraeufe, multitudes flocked to 
him ; and as nobody appeared to oppofe him, he boldly en- 
tered the city, where he quickly found himfelf at the head 
Errer* rfj° ,oco men. As loon as he had landed in Sicily, Ti- 

r*‘ufc wiih-mocratea, to whom his wife Arete had been given by Dio- 
““W*- nyfiji, and to whom the care of the city had been left, dif- 
patched a courier to let the tyrant know the danger in 
which he was. The meflenf er, when almoft at his journey's 
end, found himfelf fo much nppreflfed by fatigue, that he 
could not help lying down on the ground to take fome reft. 
In the mean time, a wolf, fipelling fome meat which he had 
an his wallet, . came to the place, and carried off the bag in 
was the meat, together with the difpatches. By thia 
Dionyflus was prevented from receiving a timely ac- 
count of Dioo’s Arrival ; fo that when he entered the citadel 
<t by fea, feven days after Dion’s arrival, he found his affairs 
ttanyfins Irca defperate fituation. Upon this he had rccourfe to ar- 
»m«», but tifloe ; and having amufed the Syracufiana by a feigned ne- 
gotiation, until he oblcrvcd that they kept a negligent 
c guard, he attacked them all at once with fuch fury, that he 

had almoft taken the city. Bat Dion encouraged the fbU 
diera by bis example fo much, that he at laft obtained a 
complete riftory ; for which lltey prefeuted him with a 
4 > crown of gold. 

It was not long, however, before the ungrateful Sy r acu- 
tyfinnttu* ^ lans began to think of confmritt quite different rewards 
Lusk on their bendaftor. Dionyflus hail the addrefs to vender 
him fufpefted by the multitude ; at the fame time that He- 
raclidcs, an excellent officer, but a fecret enemy to Dion, 
did all that lay in his power to fink his credit. In a Ihort 
time Dionyfios was obliged to fly into Italy : after which 
Hcraclides, in order to ingratiate himfelf with the popu- 
lace, propofed a new divilion of lands 5 infinuating, that 
they could never enjoy perfeft liberty as long as there waa 
fo much inequality in wealth and power among the citizens. 
This feheme was oppofed by Dion, in confcqucncc of which 
a general combination was formed againft him ; and he was 
deferted by all excepting the foreign troops whom he had 
4 j brought with him into the ifland. The Syracufians folicit- 
H< U obll- ed even thefc to abandoa the caufc of their general ; but 
gedto leave their offers were rejected with difdain 5 and Dion, with his 
*b*u t 7* faithful adherents, getting dear of the tumultuous and riot- 
ous populace, took the road to Leontioi. The rabble pur- 
fued him, but were foon dtiven back : and Dion relided foe 
feme time at Lcontini, where he was received with all the 
aefpcft due to his char after. 

In the mean time, the citadel ftill continued in thchand* 
•f the adherents of Dionyflus. Being blocked up on all 
44 fide*, they were reduced to great Itraits, and were actually 
A new ad- making propo.als of capitulation, when Nypflus, an expert- 
nTn«d over encc< * and greatly attached to Dionyflus, appeared 

the Dwwt- with a numerous fquadroo of galleys, and 4 Urge fleet of 
flaw. * Voi. XVIII. l'art I. 


The general landed his 
men, and got them into the citadel ; but almoft all his gal- * 
levs and (hips laden with corn were funk or taken. This 
viftmy proved the ruin of the Syracufians j tor, giving 
thcmfelvcs up to feafting and dtbanclicry, the cnemv Ullied 
out in the night time from the citadel, and maffacred the nnknhs- 
citixer*. without mercy. Being thus made ftnflhlc of thebitant m*f- 
error they had committed, an rinbafly was fent to Dion, ,JC «• hy 
intreating him to return and fave the city a fecond time, 

To this he agreed without hefltation, and inftantly fet out” C |/ 
on his march ; but in the mean time, as the foldicr* of Dio- 
nyiius, foliated with (laughter, had retired into their fortiefs, 
the ungrateful -Syracufians bepn to repent of their having 
fent an embafly to Dion. 1 he chief commanders, there- 
fore, fent meffengers to ftop his march { but as fome of his 
friends fent deputies to him at the fame time, defiring him 
to pay no regard to the former meffage, he proceeded on his 
journey. The infatuated multitude kited the gates in or- 
der to difpute his entrance ; but they paid dear for their 
frenzy. The Dionyflans again (allied out upon them, and A frcKid 
made fuch daughter, that one would have thought they had m * ff *f rp *. 
left none alive in the city. As the troops of the tyrant well [*’ fe ‘ t £ a a * 
knew that Dion was battening to the relief of the city, they fi e . 
ufed their utmoft endeavours to deftroy it entirely before 
his arrival ; for, after they had murdered all the inhabitants 
they could find, they fet fire to the honfes, by which great 
numbers perifhed. During this contuflon Ditto unexpected- 
ly arrived ; and baring brilkly attacked the enemy, at laft 
defeated them with great daughter, driving the remainder 47 
into tbe citadel. During the reft of the night, inftead ofT^eDinny- 
reftefbing thcmfelvcs after their fatigues, they aflifted in 
tinguifhing the tire ; which was not done without great dan-*,, e *' 
ger and difficulty. The citadel foon after lurrendcred ; and rUaghrer 
Dion allowed Apollocratea the tyrant’s fon, who command- 11 ? Diwo. 
ed there, to retire with five galleys to his father. As toes 
as Dion entered the citadel, he was met by his fitter and 
wife Arete, whom he received with affeftion, notwithfbrod- 
in* her having lived fo long with Timocrate*. He then 
left the Syracufians in pofTcflion of the citadel, rewarded his 
followers, difmilfed his guards, and continued to live like a 
private citizen. 

As foon as Dion had got pofleffion of the city, Heta- 
elides had fubniitted to him, and been received into favour f 
but as his feditious and turbulent behaviour ftill continued, 

Dion at laft gave orders to put him to death. This aftion.Konbe- 
however needfory, fo affefted the mind of Dion, that he bc- c,,me * mc * 
came melancholy ; and ever after imagined himfelf haunted 
by a frightful lpcftre, refcinbling a woman of gigantic fta-jcrcJ. 
ture, with the ha >gard look* and air i \ f a fury. In a (hort 
time after he loft his life, through the baft treachery' of Ca- 
lippus, or Gylippus, who pretended to be his intimate friend, 
and who immediately alter caufcd his wife and lifter to be 
canted to prifon. 

Calippus having thus removed Dion, foon made himfelf 
mailer of Syraeufe, where he commit ted all manner of 
ciuchies ; but was driven out, and forced to fly to Rhcgt- 
um, where he was muidered with the fome dagger which 
had kilted Dion. In 3,0 B. C. Dionyflus again made him- Dio^yfisa 
felf matter of Syraeufe ; and being exaipereted by his paft ,Cl * ore ^’ 
misfortunes, tyrr.m1i7.cd worfe than ever. The Syracufians 
Aril had recourfc to Icetas tyrant of Lcontini ; but as the 
Carthaginian* took this opportunity to inv ide them with a 
powerful fleet and army, they were obliged to apply to the 
Corinthians. By them Timoleon, a celebrated commander, 
was fent to the affittance of the Syracufians, whom he found 
in a very diftrefled fituarion ; Icetas being matter of the ci- 
ty, the Carthaginians of the haibour, and Dionyflus of tbe 
citadel. As all parties were equally the euetaics of Diony- 
K. k flu*, 
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fun, he found it imooffible to bold out, and therefore furren- 
riertd himft’t to i imoleon, by wliom he wu fent to Co- 
rinth ; where at lall he was reduced to the necdlity of teach- 
ing a fchool for his fupport. 

After the expulsion o r the tyrant, Timolcon withdrew to 
Cataua, l.-aving only 400 Corinthians, under the command 
o’ an experienced officer named to guard the citadel. 

Th-fe were immediately benched by Icetas and the Cartha- 
ginians, but Timolcon found mean a to relieve them in fpite 
ot all oppofition ; aid bavin * difpetfed emiffiiries through 
the army of Mago the Carthaginian general, exhorting the 
mercenary Greeks to fi>rfake him, he was fo much intimi- 
dated^ that in fpite of all the remor. ft ranees Jett as could 
make, he fet fail for Africa, leaving his colleague to carry 
on the war in the beft manner he could. 

The day after the departure of Ma^o, Timolcon affault- 
cd the city fo brifkly, that the troop* of Iceta* were driven 
from the walls, and the Corinthian* became inaRcrs of the 
place. Timolcon, by found of trumpet, invited the inha- 
bitants to come and affift in dcmoHfhing the citadel and 
other caftlcs, which he called the n*Jh 0/ tyrant t ; after which 
he caufed edifices to he e refted in the place where the cita- 
del had ftood, for the admin ill rat ion of juttict- He found 
the city in a mofl mitcrable lituation : lor many havin * pe- 
riled in the wars and ledition*, and other* havin;* fled to 
avoid the oppreflion of tyrants, Svracufe, once fo wealthy 
and. populous was now become almoll a defert ; infomuch 
that the horfes were ltd on the grafs which grew on the 
marktt-place. Timolcon fupplied the city with inhabitant* 
from Corinth and other cities of Greece, at the fame time 
that i»rcat multitudes from Italy and the other parts of Si- 
cily reforted thither. Timoleon diftributed the landsamoug 
them gratis ; hut fold the huufcs, and with the money ari- 
fiag from the fair tltahlithcd a fund for the fupport of the 
poor. Having thus irftorcd Svracufe, he in like manner 
delivered all the Greek cities of Sicily from the tyrants who 
had taken poTcffion or them, all of whom he put to death. 
After this he refigtied hi* authority, and led a retired life, 
honaurtd in the htgheft denee by the Syracufians, and by 
all the cities in Sicily. Alter his death he was honoured 
aj a god ; the cxpcucc of his funeral was defrayed by the 
public ; fports, with horfc-races and gymnaftic exercilet, 
were held annually on the day of his death ; and it was 
decreed, that whenever the Syracufians were at war with 
the barbarians, they iliould fend to Corinth lor a general. 

For 20 years the Syracufians enjoyed the fruits ot Timo- 
lcon'* victories ; hut new diiturbance* arifing, in a 111 irt time 
another tyrant Jtarted up, who exceeded all that had gone 
before him in cruelty and other vices. This was the cele- 
brated Agathocles, of whofe exploits aga'mft the Carthagi- 
nian* a full account is given under the article Carthage, 
B° 53 — 53. He was poifoned by one Moenon in the year 
i8y B. C. after havin.: reigned 28 years, and lived 95.— 
A fucccfliou of tyrants followed, till at lafl the city, being 
held by two rivals, Ttcnion and Sofiftratus, who made war 
within the very walls, Pyrrhus king of Epirus was invited 
into Sicily, iu order to put an end to tbc:c diftra&ion*. He 
willingly complied with the invitation; and was everywhere 
received with loud acclamations, as the deliverer not only of 
Syracufc, but of all Sicily. As he had a fine army of 30,000 
foot and 5000 borfc, with a fleet of 200 fail, he drove the 
Carthaginians from place to place, till he left them only the 
two lining pods of Eryx and Ulybamrn. The former of 
theft he took, by affault, and was him ft It the firft man who 
mounted the walls, after having killed a great number of 
Africans with his own hand: The Mamcrtincs like wife, 

who had conquered a contidcrable part of the ifland, were 
everywhere defeated and driven out, till at Jail they were 
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(hut up in the city ofMelTana. The Ctrthstriniani, alarmed Synrofc. 
at the rapidity of his conquefts, fent ambafladort with pro- “v f 
pofals of peace upon very advantageous terms ; but Pyrrhus, 
puffed up with the expectation of reducing the whole illaud, 
refufed to hearken to any terms unlcls they would inft mtly 
abandon it. So firm wus be in the belief of this, tliat he . 

caufed h?a fon take upon him the title of t:ng of Sidfy ; but J HMjghry* 
in the mean time, having diipleafcd the Sicilians by his arbi- manner, 
trary behaviour, they deterted from him in fuch numbers "l«sobli» 
that he was glad to fet out for Italy, for which retreat the 10 rc ’ 
embaflics he received from the Samnitcs, Farcntincs, andjJj^* nta 
other Italhna, furnilhed him with an honourable pretext. 

He embarked in the (hips which he had brought with him 

from Italy ; but was met at fra by the Carthaginians, who 

funk 70 of hk vetfds, and difpetfed or tonk the teft ; fo that 

he faved htmfelf in Italy only with 12 vcffJs, the poor rc- 

mains of a fleet of 200 fail. No foooer were the Mamer- HarilTcd !»y 

tine* apprilcd of his departure, than they difpatcheJ a body the VUuur- 

of 18,000 men to harals him after his landing. Thefir, ha- 1 *”**- 

ving paffed the ftraitg before him, poll'd themfelves in 

the nwd which Pyrrhus mud take in marching by land to 

Taretitum ; and concealing themfelves amo 1 4 woods an 1 

rocks, attacked him unexpectedly, and with great rclolution. 

But I’ynhus behaved on this occalion with his ufual brave- 
ry. The attack being made on his rear, he haltcncd thi- 
ther, and made a dreadful daughter of the enemy, t'll a 
wound on hi* head obliged him to retire. A* he was lup- 
pufed to be difabled by this wound, a proud Mamertine, ot 
an extrcoiditiary fixe, and (hining in bright armour, advan- 
ced, and with a loud voice challenged the king of Epirus, 60 
if he was yet alive, to a Angle combat. Pyrrhus imtnc- A'tonith- 
diatcly tjirnrd about, and miking a dreadful appearance by*1$ 
realon of the blood which ran down hi* face, flew at this" 1 1 
new champion, on whofe head he difeharged fuch a furious 
blow, that he cleft his body afundcr ; one half falling to the 
right, and the other to the left. This incredible teat, which 
has lince been aferibed to other warriors, pet haps with a* 
much truth as to Pyrrhu*, fo much intimidated the Mamcr- 
tines, that they allowed his troops to continue their march 
umnoleitc 4 . 6g 

AfteT the departure of Pyrrhus, Hiero the fon of Hiero-Hlero cho- 
ck**, a defeendant of Gelon the firil king of Syracufr, was^n vvnrral 
chufen fener.il of the forces, aloa/ with another named >yn* 

temiiLjfui. The two ’generals had nothing more at heart ^ uu * or * 
than to put an end to the conlufion and difnrder which 
rcigneJ in the city j for which rcafon they entered it at 
the head of their forces. On ibis occafton Hiero dilcovcr- 
cd extraordinary talents for government. By mere dint of 
infmuation and addrefs, without (bedding M.mmI, or hurting 
a Angle citizen, he calmed the minds of the people ; recon- 
ciled the factions ; and fo gained the affections of all, that 
he was in veiled with the whole civil as well as military pow- 
er in the ftate. Soon after this, he married the daughter 5 % 

of 011c of the firil citizens ; ami having ditlinguilhed himfelfl* rletfcA 
by his exploits agxinft the Mamertines, was unantmoufly *ug of $j. 
cleAcil king of Syracufc, in the year 265 B. C. lacnlk. 

Some time after Hiero’s accclfion to tlve throne, he again 
defeated the Mamcrtincs, and reduced them to fuch ftraits, 
that they were obliged to call in the Romans to their a£- 
fiitancc. The conlequcnces of this have been fully related f, ^ 
under the articles Rome and Carthage. Hiero, who had Live* in 
allied himfelf with the Carthaginians, being himftll defeated fr knd- 
by the Romans, and finding his allies unable to protect him ^ e P r*?/' 
agatnll the power of that republic, concltulcd an alliance mam. 
with them ; and continued faithlul to them even in live time 
of the lecond Punic war, when they were in the grcatclt 
dillrels. Iti his reign flourished the celebrated mathemati- 
ciaa Archimedes, whole genius he employed in fortifying 
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when at a diftanee. But Archimedes had prepared emyinet ?• i 
which were adapted to all d liancci. When the Romans 
therctore had brought their Ihips clofc under the wall, and 
thought themlelvts well covered, they were unexpectedly 
overwhelmed with a new (bower of darts and (tones, which 
fell perpendicularly on llicir heads, and obliged them to re- 
tire with ^rcat precipitation. But they were no fjoiieT -fot 
at forrte di dance, than a new (bower ol darts overtook than, 
which made a dread * ul havock of the men, white Hones of 


even out ol the fight, of the enctny ; fo that the Roman* 
were reptthed with a di c:\cbul (laughter, without feting the 
hand that occafioncd it ; a* it they had been lighting, to ufe 
Plutatch’s caprifiion, not with men, but with the i*ods 
themfclvcs. What moil haiaficd the Romans in the stuck 
by ft», mm a fort of crow with iron tlaas, tf.t'cncd to a 
long chain, w hich was let dow n by a kind o! lever. The 


gyra infe. the city of Syractife, by innumerable machines, in fuch a 
^ manner a*. rendered it abfolutely impregnable to every rae- 

g 4 thod of attack known at that time. 

Hitioiy- Hiero dial about 211 B. C. and was fucceeded by his 
-llies grandion Hieronymus : but he imprudently forfouk the 
counfela ot his grandfather, and entered into an alliance with 
the Carthaginiuis. 60011 after this he was murdered, in 
confcquencc of his tyranny and cruelty, and the great* ft dis- 
orders took place in the city j which Hannibal, though then 

in Italy, found means to foment, in hope* ot keeping the an immenfe weight, dileharoed from other machines, either 
Syiacufians in his intcrcft. This indeed lie effected ; but difabled or broke in piece* molt of their galleys. Tni* loft 
• S-ecGir- hi* own affair, Italy began to decline *, he could not they fuilained, without being able to revenge it in the leail 
preveut Marcellos from landing in Sicily with a form i liable on the enemy. For Archimedes had placed molt of his tn- 
army, which the Sicilians could by no means refill. Syra- gities behind the walls, and not only out or the reach, but 
cuft* was loon invdled ; but the machines invented by Ar- 
chimedes baffled all attempts to take it by aflautt. It waj 
22 miles in com pals, and confiftcd properly of five cities in 
oue, vix. Ortygia, Acradma, Tychc, Neapolis, and Fpi- 
pol*.— Ortygia was a fmall ifland very near the continent, 
and might he called the iitnJei of Syracvjc, being joined to 
G*e»t force by a bridge. The immenfe preparations which 

c ° n,t| ! had made for taking the city by ftorm, could not weight of the iron made it fail with great violence, and 
ana Ucd. ^ avc failed to accomplifh his purpofc, had the place been drove it into the planks of the ^allcyt, Then the befieged, 
otherwile defended than by the contrivance of Archimedes, by a great weight of lead at the other end of the lever. 
The Roman fleet confided of 6 d quinqueremes, be fide » afar weighed it down, and confequently railed up the iron of 
greater number of other (hips. The decks were covered the crow in proportion, and with it the prow ot the w'aliey 
with foldiers armed with darts, flings, and bows, to drive to which it was raflened, finking the p op at the lanu time 
the bciieged from the ramparts, which on the fulc o! Acta- into the water. A'tcr this the crow Ictt n,; go its hold all 
67 ditia were wafhed by the fca, and to facilitate the approach 
Machine in- to the walls. But a machine of Marccllu* , s own invention 
scute- by was what he chiefly depended on. He had lallened toge- 
rce tel. p J j cw ;p c galleys of different lengths, which made 
but one large body, and were rowed only by the oars of the 
outer moll galleys. Thefe eitjht galleys thus joined, ferved 
only as a bafts for a machine, which was railed up higher dible rapidity, and then let fall into the fea. and lunk, w th 
than the higheft towers of the walls, and had at the top a all that were in them- How thefe ftupvnduus w . rks 
platform gua-ded with parapets in front and on each fide, were effected, fewr, if any, have hitherto been able to com- 
i’his machine was called a jambura, from its rcftmblance to prebend. 

a mu heal ir.ftruim.nt o! that name, not unlike an harp. The troops under the command of Appius fuffered no 
f,g The cnnful's dclign was to bring his fambuca to the foot of lefs in this lecond attack than the fleet. In the whole Ipacc 

Ocflroyfd the walls of Acradina; but, while it was at a confidcrablc of ground which the army, when form'd, took up. the l.dk 

by Arcix- diftance (and it advanced very flow, being moved only by files as well as the firll were over* helmed with (howerg 

taeda. two ranks of rowers), Archimedes difeharged from one of of darts anti flints, a -ainft which they could not p. ffibly 

hi* engines a vaft Done, weighing, according to Plutarch's defend themfclvcs. When they had with int nite trouble 

account, 1 250 pound*, then a lecond, and immediately af- brought the mantelets and coveted galleries, under which 

ter a third ; all which, falling upon the iambuca with a they were to work tin rams, near the foot o‘ the wail, r- 

drtndful noifc, broke its ftipports, and gave the galleys upon chtmede* dilchargcd fuch large beams and Hunts upon (hem 

which it fiood fuch a violent (hock that they parted, and as cruflied them to pieces. If any brave Roman ventured 

the machine which Marcellus had railed upon them at a vail to draw too near the wall, irou ho;.ks were immediately let 

trouble and cxpcnce war- haltered to pieces. At the fame down from above, which, taking hold of his clothes 01 fame 

time, icvcral other machines, which were not viflblc without part of his body, lifted him up in the air and d.'.lhed.out hit 

the walls, and confequcntly did not Ufi'cn the conf dcncc of brains with the fall. Marcellos, though at a lols what to 

the Romans in the affault, played inceifantly upon their 
Ihips, and overwhelmed them with fliuwer* of Homs, rafters, 
and beams pointed with iron ; infotuuch that Mar cell us, 
being at a lafs what to do, retired with all pofi-ble haffe, 
and lent orders to his land forces to do the lame ; for the 
attack on the land fide was attended with no belter fucccfs. 


of a fudden, the prow of the galley tell with fuch force into 
the fca, that the whole vdlU was filled with water, and funk. 
At other times, the machines, dragging Ihips to the Hunt by 
hooks, daflied them to pieces again-i the points of the roAs 
which projr&cd under the walls. Other vcflcls were q -te 
lifted up into the air, there whiilcd about with inerc- 
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do, could not how ever forbear ex pu ffing liiinfe.lt with plta- 
Untry : Shall we pcrlili, hid he to his workmen. In making 
war upon this Btiareus, upon this giant w ith an hundred 
hands? But the loldicrs were Jo tonfied, that if they law 
upon the walls only a lmall coi J, or the Icaft pitcc ot wood, 
they immediately turned their backs and fir'd, crying out. 


ihc ranks being broken and thrown into the utmoft contu- that Archimedes was going to difeharge lume dread: ul ma- 
fion by the (tones and darts, which flew with fuch node, chine upon them. 


force, and rapidity, that they (truck the Rinnans with ter- 
ror, and dafhed all to pieces before them. 

Marccllus, (urptiled, though not dilcoutaged, at this ar- 
tificial dorm, which he did not taped, held a council of 
war, in which it was rcfolved, the next day before fun-rife, 
to come- up dofe under the wall, and keep there. They 
were in hopes by this means to fecure thcmlclves againft the 
terrible ftorm of ftuucs and darts which Id! on the (Lips 


7 » 


The cvniuls, finding themfclvcs thu* defeated in every 1 h lic^e 
attempt, turned the fiege into a blockade, reduced mod of unM, ' t 
the other places in the (Hand, and defeated the fcmcci which 
were (cut a iainlt them ; and at la ft Marccllus made hiiufelf 
mafter of 6 yr acute itfclf, o? which the following account is -»| 
given by Mr Hooke. 44 He took the opportunity of a te Vf ffoo , -c , s 
liival, when the foldiers nnd citmus hau drunk plentifully, acctn: ? r r ‘f 
to moke a detachment leak the walk, of i yche, in that P* 11 ofV iMule 
v 1 ot 
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of ft which wss nctrtft to Epioola, and which wt« ill guard- 
ed. He prefently after poflefled himfclf of Epipohe ; where- 
upon the inhabitant# o' Neapohs, a# well a# 1 ‘ychc, fent de- 
puties to him, aftd fubmitted. Marctllus granted life and 
liberty to all of free condition, bnt gave up thole quarter# 
of the city to be plundered. 

“ Not with Handing this, there was a great deal yet to do. 
Acraulina and Ortygia, which were ftrongly fortified, fliU 
held ont ; Hippocrates and Himilco arrived with their troop# 

• to the relic' of the befiejed ; and the Roman# were forced 
to exert all their bravery and fkill to maintain the advantage# 
they had gained. 

4 ‘ But now a pla’ue made terrible havock in both ar- 
mies. At the firft breaking out of tlic pcftilence, the Sici- 
lian#, who ferved under Hippocrates and Himilco, disband- 
ed thcmfelres, and returned to their refpedtivc homes ; but 
all the Carthaginian foldier* peiifhcd, together with thofe 
two generals. The Romans fuflered lefn by the infedioa ; 
becaufc, having been a long time before Syracufe, they were 
feafoned to the air and water of the country. 

44 About this time Bomilcar arrived on the coaft of Sici- 
ly from Carthage, with a fleet of 130 galley# and 700 (hip# 
of burden ; but wa# long hindered by contrary winds from 
doubling the cape of Pachvnum. Epicydcs, tearing the 
Carthaginian might fail back to Africa, left the command 
of Acradina to the generals of the mercenaries, and went 
to Bomilcar, in order to perfuade him to fight the Roman 
fleet. The admiral would not Yngagc, but failed away to 
Tarcntum with all his galleys, ordering his Ihips of burden 
to return to Africa. Epicydcs, thus fruftrated of his hopes, 
and knowing himfclf utrahle to defend a city already half 
taken, retired to Agrigentum ; whereupon the Syracufun# 
maflacrcd the commanders appointed by him, chofe new 
pnetors to govern in the town, and fent deputies to Mar- 
ccltus to treat of peace. In the mean time, the dderters, 
fearing to be given up to the vengeance of the Ronians, 
peifuadcd the mercenaries that they alfo would have the 
fame fate. I nil anti y the foldier# ran to arms, put to death 
the new praetors, together with many of the Syracofians, 
and plundered part of the city. After this Daughter they 
thofe fix generals, three to command hi Acradina, and 
three in Ortygia. Upon the return of the deputies from 
Marcctius, the mercenaries finding that their cafe was diffe- 
rent from that of the delerters, and that there was no de- 
fign againil their lives, became perfectly fatiefied, and the 
negotiation went on. During the courfe of the treaty, 
Marccllu# found means to corrupt Mericut, a Spaniard, one 
of the fix generals chofcit by the foldier#, and engaged him 
to admit the Romans into that part of the city where he 
commanded. Mcricus, the better to accomplilh this defign, 
feigned an extraordinary real for the prefervation of that 
place ; pretended not to Hke that deputies Ihould have leave 
to go out and in at pleafure ; and propofed, that for the 
greater fecurity of the town, each general Ihould have a di- 
ftir.ft quarter affigned him, and be refponfible tor any" ne- 
glect of duty in it. The motion was agreed to ; and upon 
the divilion, that diftrifl of Ortygia which extended from 
the fountain of Arrthufa to the mouth of the great port 
fell to his care. Marcellas, informed of what was done, 
took his meafurc# accordingly. He lent a body of troops 
to that fide where Mcricua commanded, and the Spaniards 
admitted them at the gate of Arethuia. At the lame time, 
the proconful ordered a falfc attack to be made on Acra- 
dina ; which drawing almoft all the foldier# of the garrilon 
thither, Ortygia was in a manner left defcocrlcfs. Fore- 
feeing this, he had detached another party of foldier# to 
take advantage of it. Theft entered Ortygia almoft with- 
out fighting ; upon which the deleters made their cfcape. 


1 


SYR 


the Romans giving them way 5 and the Syraenfiana ia A* Synenfb. 
cradina, thus delivered from the fear of the deferters, iro- T ■* 
mediately opened their gates to Marcellus, who thereby be- 
came mafter of the whole city. 7* 

“ And now the conqueror, who is faid to have wept The city 
during the fiege with compafiion for the inhabitants, gave 
up both Ortygia and Acradina to be plundered by hi# 
army, after he had fccurtd the late kind’s treafure# for the led. 
ufe of hi# republic, and the Hat ues, paintings, and princi- 
pal ornaments of Syracufe to illuftratc his triumph. The 
foldier# had orders to fpare the lives of the citizens ; hut 
they were cruel in their avarice, flew many of them, and 
among the reft the incomparable Archimedes. He wat 
very intent »n a dcmnnftration in geometry, and calmly 
drawing his lines, when a foldier entered the room, and 
clapped a fword to his throat. “ Hold ! (laid Archime- 
des) one moment, and my dcmonftrition will be finilhed.’* 

But the foldier, equally regard Ids of his prayer and his dc- 
monftration, killed him inftantly. There are different ac- 
count# of the manner of hi# death ; but all agree that Mar- 
ccllus rep retted it extremely, and (howed a lingular favour 
to hi# relations for his fake." ?j 

The city of Syracufe continued fubjed to the weftern®!”'^* 
empire till its deck n lion, when the iflund of Sicily, bring 
ravaged by different barbarians, the capital alfo underwent rareas. 
various revolutions ; till at laft, in the 9th century, it was 
fo dtftruycd by the Saracens, that very few traces of it# 
ancient grandeur arc now to be fecn. 44 The ancient city 
Syracufe was of a triangular form, and cocfifted of five'V* 4 ’ 
part# or towns. The circuit, according to Strabo, amount- vo j y * 
ed to 180 ftadia, or 22 Engliih miles, and four furlongs, p. 3*^ 

An account (fays Mr Swinburne) which I ouce fufpc&cd^- 
ol exaggeration ; but, alter (pending two days in tracing the 
ruins, and making real unable allowances for the encroach- 
ments of the fca, I wa# convinced of the cxa&ncfa of his 
meafurement. 

** At prefent it is ftrrmgly fortified towards the land, and 
the ditches of the haft ions form the communications be- 
tween the two havens. It is very weak towards the fea, 
but the fhelvcs render it hazardous to debark on that fide. 

The garrilon is one of the bell appointed io the kingdom, 
but the heights of Acradina command the works. 

44 About eighteen thou find inhabitants are now contained 
in it. The dwellings are far from being memorials of an- 
cient Syracufan architecture or opulence. In any other 
fituation they might be thought tolerable ; but to obfervera 
who refle& on the ftyle of thofe buildings that probably 
once covered the fame ground, the prefent edifices rauft 
hare a mean appearance. The ancient temple of Miners* 
ia now turned into a cathedral. The walls of the cclla are 
thrown down, and only as much left in pillars as is neceffary 
to fupport the roof ; the intercolumniations of the pety- 
ftile arc walkd up. This temple is built in the old Do- 
ric proportions ufed in the reft of Sicily ; its exterior di- 
mention# are 185 feet in length and 75 in breadth. There 
are alfo lome remains of Diana’s temple, but now fcarcely 
discernible. Befidcs thefe, there arc few ruins in the ifland ; 
and one is furprifed that any fhould exift in a place which 
has been fo often laid waftc by enemies, and fo often Duke* 
by earthquakes. 

14 Every obje& here imprints a melancholy Isolation on the 
mind, while it draws a companion between the prefent 
humble ftate of things aod their once flour ilhjr.g condition. 

The ancients have left jrompoua deferiptions of the traffic 
carried on in this well fituated port, the almoft incredible 
wealth poffcflcd by its citizens, and the fplendid edifices 
upon which they laviffied a great part of their riches. I 
had already viewed (fays Mr Swinburne) the defect fitca 
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of mtny great ancient cities, and bad at often mourned 
over their remains, but never did I feel the impreffion of 
pity and regret fo flrotig as ia wandering among the ruin* 
of Syracufe.” 

SYRIA, a very ancient kingdom of Afia, lying between 
the Mediterranean on the weft, the Euphrates on the call, 
and Arabia Defcrta, Phoenicia, and Palcftine, on the Couth. 

In ancient times this country was called drmv, from A- 
ran the yonngcil fon of Shem, who fettled here ; but in 
peocef* of time the name came to be changed into Syria , 
from oat Syrut f according to fume ; though othcis think it 
if only a contraction of the word Ajfyrut. At firll it was 
undoubtedly parcelled out into Several petty Aates ; all of 
which feem afterwards to have been reduced under fubjec- 
tion to this four principal one*, Zobah, Damafcua, Hamath, 
and Gtfhnr. Afterwards the whole country was divided in- 
to two parts only, viz. Cvtlefyria and Phoenicia; though die 
TTumwil mu. Idumcaui, Jew*, Gazitcs, and Axotilcs, or the 
whole country of tiic PhUiSlincs, was included. After the 
death of Akxandcr, Syria, in the great extent of die word, 
was divided, according to Strabo, into Coma^ene, Sdeucis 
of Syria, Cuddy ria, Phcrnice on the fea coaft, and Judea in 
the midland, Ptolemy, however, fubdivides theft ; and in 
the Proper Syria reckon* only Coinage ne, Picria,Cyrrhiiti- 
ca or Cyrrheilica. Selene is, Cailk»ti$ or Cahotis, ChaUbo- 
citis, Cbakridicc or Chslcidene, Aparoeue, Laodicenc, Phoe- 
nicia Mcditerranea, Ca*Iefyria and Palmyrene. 

The hiftory of the a eicnt Syrian*, till the time of their 
being carried away by the kings of Aflyria, ia totally un- 
known, excepting a lew particulars which may be gathered 
jroan .Scripture, and which it is need It f* here to repeat. 
During the continuance of the Afiyrian, Babylonian, and 
Fcrfian monarchies, the biftoty of tins country affords no- 
thing remarkable; but after the death of Alexander, it gave 
name to a very cooBdcrable empire, which make* a confpt- 
cuous figure ia ancteot hitfory. At this lime, however, it 
was not confined to Syria properly fo called, but compre- 
hended all thofc vail provinces of the Upper Afia which 
foicud the Ferfian empire ; bein«r, in its full extent, bound- 
ed by the Mediterranean upon one fide, and the river Indus 
on the other. The full king was Seleucus, one of the ge- 
nerals of Alexander the Great ; who, after the death uf 
tliat conqueror, being made governor of Babylon, was 
tempted, by the example of Alexander’s other captain*, to 
lei up for bimfell. Lumencs, who bad fiuccrcly at heart 
the intercll of Alexander’* family* foliated hi* aJEftancc 
agahdl AntigonuA, who had openly revolted ; but beicucus 
not only refilled this afiiitance, but attempted todeflroy Eu- 
mcnes himfclf with his v. hide army, by cutliog tlie fluice* 
of the Euphrates, and laying under water the whole plain 
where they were encamped. Eumencs, however, found 
means to cfcape the danger without the lot* of a mao. Up- 
on this Seleucus endeavoured to gain over his troops ( but 
finding that impolfible, he made a truce with Eumencs, and 
yraoted him a lafe paHagc through his province; hut at the 
lame time feut an exprels to Arttigonus, defiring him to fall 
U|wn him before he was joined by the governors of Upper 
Afia. Aatigoou* did not fail to follow his advice ; but 
having prevailed againtt Eumencs through treachery, be 
next thought of bringing rieleucus himfclf under fubje&ion. 
On his rtturn to Babylon, therefore, after having been feaft- 
cd with hi* whole army by heleucus, he demanded of him 
an account of the revenues of his province. Receiving an 
unfavourable anfwer to this queftion, Antigonus was lb 
much exafperated, that Seleucus, not thinking himfclf a 
match lor him at that time, thought proper to fty into E- 
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all hi. pro-iwM ! bat hi» fen Demttriw being nfttrmrt, %ra» 

defeated by Ptolemy at Gaza, Seleucus began to think of '* 

recovering what he had loft. Being farni&cd by Ptolemy Atterost* 
with I ooo foot and 200 horfc, he fet out with that deader tke re^ve- 
force to attempt the recovery of Babylon. Nothing could ry *f ft* by- 
have a more defperate appearance titan this undertaking ; lon 
yet Seleucus was uot dilcuuragcd. On his arrival at Carrh* fate***** 
in Mesopotamia, partly by force and partly by'pcrfuafion, 
he prevailed on the Macedonians who garrifuned that place 
to tevolt from Antigonu* and join him. Being thus rein- 
forced, he entered the territories- of Babylon, where new 
fupplies were continually added to 'hi* army; his ancient 
(objects Docking to him from all parts, sod declaring them- 
felvcs ready to (land by lum with tlieir live* and ’ortunes. 

This happened in confequence of the leaity with which they 
had been treated by Seleucus ; whereas Antigonus was um- £ 
serially detcilcd oil account of his feverity. — As he iip-Becmne* 
prosebed the city, thole who lavouted Actigurtus retired®*^ ®f 
into the citadel, but were loon obliged to funender ; and in 1 ^ 10 <tt ** 
that forttefi Seleucus found his children, friends, and domef- 
tics, whom Antigouua had kept priloner* ever fince his 
flight into Egypt. 

Seleucus having thus made himfclf mailer of Babylon, m 
the year |ts B. C. began to piepare for encountering An- 
tigCHius, w ho he knew would loon attack him with all hi* 7 
truce. Nicauor, povciuor of Media tinder Antigonue, firft Defers 
advanced agtiuft him at the head of io,oco foot and 7O0O N * t * ,lw » 
horie ; but Seleucus, with only 5000 foot and 400 horfc, 
having drawn Turn into an apibuih, cut off almoft the wholes^,,*, 
of his army, and fuch of the fnldiers as had cfcaped the 
Jlaughter willingly cnliftcd under hi* bsumer. 

i'hc conlrqucncc of this vitlory was the fubmiffion of all 
Media and Suliana; which alarmiug Antigonus, he feat his 
fon Demetrius with an army of ycoo Macedonian foot* 

1 0,000 mci cenarics, and 4000 horfc. Seleucus was then in 
Media ; and Patroclcs, whom he had left to take care of 
Babylon, finding his force inadequate to that purpofe, com- 
pelled the inhabitants to leave the city and difpcrfe them-* 

1 elves in the adjacent countries, whik he himidf, with what 
troops he had, retired into two forts, which he thought 
could ealily be defended. When therefore Demctriu* en- 
ured Babylon, he was furprited to find it deferted, upon 
which be inilanlly attacked the forts. One was quickly 
reduced ; but as the other held out till the expiration of 
the time which had been allowed him by his father, he left 
yoco foot and 1000 horfc under the command of Arche- 
la us to carry on the tiege. With the reft he marched away*, 
fuffering his foldiers to five at diferetkm as he went along ; 
which fo provoked the Babylonians, that they were ever af- 
ter attached to Sekucus a* if he had been their natural 
prince. 

On the return of Seleucus to Babylon, he eafdy drove 
out the troops left by Amigonus, recovered tlie catUc 
which he had garrifuned, and let tied his authority on f uch - 
a firm foundation, that it could never afterwards be moved. g 
Having then inarched again into Media, he defbricdandNirannr 
killed with his own hand Nicauor or Nicator, whom Anti- ■**•'« de- 
gonus had lent againii him ; after which, having fettled 
affairs of Media, he reduced all Bcrfia, BaAria, and Hyrca- ’ e * 
nia, fubjcctirig to hi* new empire thefe and alt the other 
provinces on this fide the Indus which had been conquered. 

Seleucus being now mailer of all the countries which lie 
between the Euphrates and the Indus, took the title of king 
of Babylon and Media. But, not fatbfied with thefe poflcU 
fkmi, ample as they were, he eroded the Indus, in order to 
conquer thole region* which liad fubnrutted to Alexander 
beyond that river. But, during tbe time that the generalo 
of Alexaudci had been making war upon his family and up- 
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on one Mother, one Sandracottus, t native of India, had 
drtven out the Macedonian*, and made himfelf maftcr of the 
Cab lodit*^ country. He oppofed Stlcucus with an army of 
m Sandro- 6 oc.,o o men, and a prodigious number of elephants ; 
«nttttfoe which intimidated the Macedonian fo much, that he offered 
" C C * 10 ^ cave Sandracottus in quiet pofleffion of his dominions, 
provided he would furnilh him with 503 elephants. To 
, 0 this Sandracottus rcaddy affented ; upon which Seleucus 
Defeat* An marched back into the weft ai/ninll Antigomis, and, in con* 

1 e * > ” u ^ M,d juridion with Lyfimachu* and Ptolemy, engaged and totally 
cities! ma * ^ defeated and killed him- at Ipfus. After this Seleucus 
marched into Upper Syria, which he reduced entirely, and 
built the city ot Antioch on the Orontes. In the fame 
■country he built feveral other cities; one of which he call- 
ed it en:',a, from his own name ; another from h»s 

wife Apama, the daughter of one Artabazusa Peifian; and 
a third Land crt% from hi* mother Laodice. He firft en* 
tered into au alliance with Demetrius, and married Strato* 
nice h’s daughter; but foon after affiled Lyfimacbus and 
Ptolemy to ;tj>r:*e him of tire belt pait of his dominions. 
Thus Demetrius being reduced to low that he could give 
him no farther jealoufy, Seleucus betook himfelf to the 
building of another city, which he called liktwiic Se/nuia, 
and which ft >od on the place where the city of Bagdad now 
ft Old *. EclidiS thclc, he built a threat many others ; 16 of 
which he called .int'oth, from the name of hi* brother An- 
tiocbm i nine SeUvciu, from bis own name ; three jlfiomea, 
from /\ pant a his full wife ; one Slratotinea, from his fecond 
wi'c St 1 aton ice ; and f* x LaoJ'uea, from his mother Lao- 
dice. 

In 2S4 Seleucus entered into a war with I.yfimachus, 
■with win m he had hitherto lived in ftn& amity. Out of 
36 general officers left by Alexander the Great, they two 
only (urvived, and both were upwards of 7° years old- Nc- 
vcrthclcfs they were both tilled with the ambition and ani- 
Tmdity of young men. The two armies met at a place call- 
, T cd Cora pedum in Phrygia, where au o' flinale engagement 
tVfiiU mdlook place. A^tory was long doubtful: but at luff Lyft- 
kilU l yQ. machus was run through with a ipear, and died on thefpot; 
Ciuim.. on w {,j c ^ h*, s troops betook thcmlclves to flight, and left 
Seleucu* matter of their baggage. This victory added 10 
the pufidEoni of SdeuctN all ihofe provinces w hich had for- 
merly been fuhjeCt to Lyfimachu*. The former exulted 
much in his good' fortune ; being chiefly pleated that he 
was now tht lail of Alexander's captains, and by this vic- 
tory became, as he 11} led it, the conqueror of conqueror! ; and 
on tlsse account he is generally called Nicottr , ot the conque- 
Is himfelf ror ‘ Hu triumph, however, on this oceafion, was but ftiort- 
treat hemuf- lived : for, Itvcn n enths after, as he was marching towards 
ly murder- Macednn to take pofleffion of that kingdom, he was t reach 
eroufly murdered by Ptolemy Ccraunus, on whom he had 
contired innumerable favours. l'hilct*rus prince ot lYr- 
gamus purchaUd his body at a great price from Ptolemy, 
and Uni it to his Ion Antiochua t who, with extraordinary 
pomp, burned it in Seleucia on the lea coall, creating 011 
the place a magnificent chapel, which he called from his fur- 
name Nkatarnm. , 

Seleucus was fuccceded by his fon Anti**chus Soter, who 
held the empire !«,. years. He reftgncd to Antigonue Go- 
natus all pretentions to the crown of Mac* don ; and having 
tnga/ed in a war with Eununt* king of Pergamus, he wag 
defeated by him, and obliged to yield up part of his domi- 
nions. He died in 261 B. C. and wa* Wcccdcd by his 
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ter to Ptolemy, with whom he mad? peace on the revolt of Srri*. 
the Baftrian*. On the d*ath of Ptolemy, Amiochui di* s -—~v— ^ 
vorced Berenice, and took back Land ice : who, to fecur* 
heifclf ayainlt the effects or hi* tickle difpofition, poiioned 
him, as we have juft mentioned, and raifed to the throne her 
own fon, named $e f rtuus Calli ait ut. Not thinking herfelfSeleocua 
Cafe, however, a* Ion; as Berenice lived, Laodice began im-C-iiiuKua. 
mediately to concert mcafurcs for patting both her and her 
fon to death. Berenice attempted to lave hcrfclf by retiring 
to Daphne, where fhe fhut herfclf up in an afylum built by 
Svlcucus Nicator. There (he was clolcly belittled bv the 
font or Seleucus ; of which the cities of Alia having intel- 
ligence, lormed a con’cdcracy in her favour. Her brother 
the king o’ Egypt alio flattened to her relief with a conli- 
derablc army; hut before either of thefc could come to her 
affiltancc, both <hc and her Ion wcie barharoufly murdered, 
with all the Egyptians who attended them. 1 A 

Ptolemy, on hearing the melancholy news of his fifter , s Cr<4T 
death, determined to take the molt fevere vengeance on her 1 ^l* 1 * 0 * 
murderers. Joining lug force* to thole of the Asiatics. he co q Q( ^j 
carried every thing before him. Having in the firft place »y Ptacaf 
put an end to the life of Laodice, he made himfelf mafter of^ ucx U cU ‘“ 
all Syria and Cilicia; then psffing the Euphrates, he fub- 
dued all the country as tar as Babylon and the Tigris; ar.d 
had not the progrds of hie arms t ccn interrupted by a (edi- 
tion which obliged him to return to Egypt, it is more than 
probable that he would have fubdued the whole Syrian em- 
pire. As foon as he was returned, Seleucus attempted to 
revenge himfelf ; hut his fleet bring deftroyed by a violent 
Bonn, and hi* land army defeated by Ptolemy, he conclu- 
ded a truce for ten ycai*. During all this time the Parthian 
prince had cftablilhed himfelf to firmly on the throne, that 
it was in vain to think ot dilpoffifling him. However, as 
foon as his other affairs would permit, Seleucus undertook f<r 
art expedition againft Arficcs the Parthian monarch ; bysdenens 
whom he was utterly de'eaud, taken prisoner, and carried ulc-cul 
into Parthia, where he died 'our years after* He was iuc-*” * f, *^ cn 
ceeded by hi, eldeft fon Seleucus Ceraunus, a weak prince, !£ * ^ ^ 
who w-as poifoned by a confpiracy of two of his officers, thorn, 
when he had reigned one year; after which his brother An- 
tiochus, iurnamed the Guai t alcctided the throne in 2:5 

BC. .... H 

In the very bee inning oi his rci.m, two of his I'cuerals, Annxlns 
Alexander and Mol», tdxllcd ngatnll him. The former hajthc Orot- 
been appointed governor ol Pcriia, and the latter ot Media; 
but they, d« (piling die king’s youth, rent fed to obey. The 
oenfion of this revolt is laid to have I ren their dread of the 
cruelty of Hermias the king'* pr me rr.inifler ; and aa they 
hoped to draw into thtir it hunes Achseus governor of the 
provinces tf Afia Minor, they doubted not of fuccrfs. In 
this, however, they faded; but this did not difeourage them 
honi proceeding in their vc ellion. Epigencs, the comman- 
der ut the troops about die king's perion, advifed him to 
march without delay againfl the rebeU; but as Hermias re- 
proached him with treachery and a dtfign to In-tray the 1$ 
king into the hands of his enemies, A r, tiochus lent two of * Tn ■ Vmlcs 
hi* general* into the call, while he liimfrif undertook an ex-‘"2„ ruC * 
pedition againfl Ptolemy Philadclphus, with a view ot re- r n *. 
covering Ccelcfyria. In this attempt, however, he was dif-gair ft t 
appointed; and the generals whom he had lent into the**!’*- 
tail were totally dcrcaud, and their troops cut off; upon 
which he determined to lay aftde lor the prefent hi* Syrian 
tntcrprdc, and march iu per.on agaudt the rebels. I his 


fon Anttochus Thcos; who having cr.ga^cd in a war with was a *ain oppofrd by lle-mia*; but as be found it impof- 
Ptolcsny Philadelphu* king ofplgypt the Parthian* and fiblc to alter the king V mind, the tieachcrotn mimfter ound 
Badtriaus took an oppeirtunity t*» revolt, and could never mean* ro get Epigenes die author of this piojed executed, 
afterwards be reduced. In 2 j 6 B. C. he was poifoned by under prcuncc.or holding a corrcipotxknce with Molo r*ne 
bis wife Laodice, whom ire liad divorced tor Berenice daugh- of the rebel chiefs. Antioch ut in die meau umc purfued 
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his march sgain! the rebels, whom he defeated in a pitched 
battle ; upon which their chiefs laid violent hr.rvJx on them- 
felves. On his return he received the fubmiflion of the 
Alropatii, a barbarous people in Media ; and put to death 
lion, but is his prime minirtcr Hcrmias, whom he found hatching (reach- 
* m * CT0U * detigns again! him. During his lifetime, however, 

1 ' the traitor, by acuilin.« Achxus o treafon, had obliged him 

to revolt in his own defence; fo that the king had It ill two 
important wars oil his hands, viz. that with i*tolcmy kin r 
of Egypt, and the other again! Ach.eus. After tome de- 
liberation, he refolved to much hrlt aoain! the king of E- 
npt ; and was at fir! very fuccefsful, reducing many cities 
1? in Oilefyria and Palcltiuc, and defeating the Egyptian* in 
I, defeated * pitched battle : but in the year 217 B. C. Sting worfted 
by t w c E- in the battle of Raphia, he was obliged to abandon all his 
conquells ; of which Ptolemy immediately took pofteffion, 
and Antiochus was obliged to cole them to him, that he 
mi^ht be at leifure to putfue the war a rain! Achzus. 

Antiochus having made vail preparations for his expedi 
tjoo, foon reduced Achzus to fuch diftrcU, that he was 
obliged to (hut himfclf up in the city ol Saadis, which he 
defended for foenc time with great bravery ; till at lad, be 
iog betrayed by two Cretans, he was delivered up to the 
king, and by his order put to death. Antiochus then un- 
dertook an expedition again! the Parthians, whom he ohli- 
to conclude a peace on very advantageous terms. He 
then turned hit arms again! the king of Baetria, whom he 
alfo compelled to agree to his terms ; 011c of which was, 
that he (hould give him up all his elephants. For the con- 
firmation of the treaty, the kinr of Badri* font his fon to 
Antiochus ; who being taken with his majcllic mien and 
agreeable conversion, gave him one of his daughters in 
marriage. He then crolfed Mount Caucafus, ami entered 
India ; where having renewed his alliance with the king of 
that country, he received alfo of his elephants, which in- 
creased his nock to 153. From India he marched into A- 
rac holla, Drangiana, and Carmania, ettablifhin; order and 
ditciuli ne in all thofc countries : then palling through Per- 
fia, Babylonia, and Mefopolamia, he returned to Antioch, 
after an ablence of feven years. 

Entcr» into In the year J04 B. C. Antiochus entered into a league 
a league srith Philip of Maccdon. on purpofe to deprive Ptolemy E- 
piphanes, the infant king of Egypt, of all his dominions, 
airairift the Tb* E?>'ptians, liowevcr, put the young king under the 
king of E- tuition of the Romans ; who immediately required the con- 
federate princes to dcfitl from any enterpriie agrinlt die king 
of Egypt, under the penalty of incorrin * the dilplealutc of 
the republic. A*ter delivering this mefTagc, M. Einilius 
Lepidus, one of the ambafladora, repaired to Egypt, where 
he took upon himfelt the office of regent and guardian to 
the young king. Having regulated affairs there in the be! 
manner he could, he returned to Rome, after having ap- 
pointed one Ariftomrnes, an Acaruaniau, to be chici mini- 
Her to the king. Artftomenes being a man ol prudence 
and fidelity, acquitted himfclf very well in his new llation. 
Having taken care to recruit his army as well as he could, 
he fent one ficopat, a man of great authority among lire 
aEtolians, into that country, to rmife auxiliaries. Scopas 
(bon railed an army of 6000 ALtolians, at that time reputed 
the bed foldiers in the world ; and having joined the Egyp- 
tian army, reduced all Judea, put a garrifon into the calUc 
at Jerusalem, and, on the approach of winter, returned to 
Alexandria loaded with booty. Thefe exploits, however, 
were performed when Antiochus was abfent in Afia Minor; 
and no fooner was he returned, than the face ol affairs was 
changed. S copat was defeated in a pitched battle, where 
ooe half of kis men were dedroyed. He himfclf cfcapcd to 
Sidon, where he fhui himfclf up with 10,000 of hit fol- 
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diers; but- Antiochus having inverted the place, Scopaawts Syria, 
reduced to the ncccffity of furrendering at difete ton. The 
king purfued his conquers: recover d all Pale&ine anu C«r- 
lefyrit ; after which he invaded Ain Minor, in hopes ,.f re- 
ducing it alio, and reft mag the Syria 1 empire to the fame 
extent it had in the ti ne of Selmcm N’icatcr. 
cities in Afia Minor immediately had recourfe to the Ro-*l ,,4 rt # 
linns who fent an embafTy to Antioch';* on the occalion | ^7 

but as both parties put on thole haughty anti imperious nu . (S 
airs to wliich they thou ht the greatncls of their power 
gave them a right, no fatikfaAion -vas given, but every thing 
tended to an open rupture. While matters were in this li- Hmnibil 
liiation, Hannibal the Great being obliged to leave his own lice* to him 
country, fled to Antiochus: from whom he nut with a ,op I ru:ec " 
gracious reception. As Hannibal had, while a child, I worn li0n ' 
perpetual enmity a rain! the Romans, he ufed all his cloqiit ucc 
to perfuade Antiochus to make war with them ; ani as the 
many victories which he had gained over them le "t no room 
to doubt of his capacity, Antiochus doubled nothing of be- 
ing able, by his allirtaiice, to conquer that haughty people. 

.Several embartie* parted between the two nations; but chief- 
ly with a del gn, on the part of Antiochu*, to gaiu time. 

Hann.hal endeavoured to draw his countrymen into the 
confederacy again! Rome, but without cfieA. Antiochus 4 nriociiu* 
having rtrcuglheucd himfcli by fevcr*l alliances, at la! refolved n g c.*)» (he 
to begin the war in earned. To conlult on the mcafurcs ^ 
proper to be taken, he called a council of war; but exclu- 13,01 * ’ 
ded from it the only man whole advice he ought to have 
followed ; namely, Hannibal the Carthagmian. The rca- 
fon of this was, that he had become jealous of him trom the 
too great intimacy, as he thought, which he had kept with 
the Roman ambaflador*. However, in. this council it was 
agreed that the war /hould be immeliuily commenced. 

The King himfclf was prevailed upon by the jEtoliins («.* 
pals over into Greece, and at the fame time entirely to re- 
jc& the advice which Hannibal had 'oimerly given, of lend- 
ing hint with an army into Italy. Here he was made gene* 
ruhllun* of all the Greek forces ; but made none o* thofc 
effort* that had formerly obtained him the title o' Great. 

Indeed it now plainly appeared, not only that he was inca- 
pable of carrying on war again! Inch enemies as the Ro* 
mans, but even of accepting proper advice when it was given 
him. In another council, into which Hannibal was ad- 
mitted, that commander advilcd the king, ' cfore he un ler- 
took any thing die, to ufe his r.tmo! endeavours to gam 
over Philip of Maccdon ; which, he faid, wa* a lieu fo im- 
portant, that if it couli be gained, they might, without 
much ado. become mailers ot all Greece. But if Philip 
could n.x be prevailed on to make vtfar on the Romani, he 
was of opinion that the king fliould fend his fon bclcucus 
into Maccdon at the head of mi army, and thus prevent 
Philtp from . Hoi he -.'till 

maintained, that the only way to defeat tiic Romans was to 
fend an army into Italy. 'Phis advice was again rejeded ; 
and the king imprudently became the aggrtflor, by tailing 
on a body of 500 Romans before war had been, declared. 

He alfo made king Philip his enemy, by entertaining the. 
regent of Athamauia, who was a pretender to the crown »9 .T 
t*f Maccdon. To complete all, he himfclf fell in love, tho’™» 
above >o years of age, nth a beautiful young woman ot^" 1 
Chafe is, whom he married ; and became fo great a ilave to 
this pdlioo, that he entirely neglected hiia alTairs ; the army 
gav^ thcmlclvc* uo entirely to difCpatK n and- debauchery, 
and every trace of military dilcipline vxniffied. 

In the year 191 B. C. Antiochus was railed from his le- 
thargy by a declaration of war a; r ain! him at Rome, and 
fet out for iEtolia. His army at this time amounted Lo no 
more than to,;©g foot and 500 boric. He had been nude 
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$vm. to IrfUm tW he would receive a vart reinforcement in ML- 
* ' toiit ; but when he came to make the eaperiment, be foon 

li drkated hil mifiakc j all the troops lie emskl rail* there 

hr fht teu- amounted to no more than 4020 nun. With thi* force, fo 
»i exceedingly inadequate to the purpofe, he was obliged to 
^^*' ma PJ r 'oppt>fe the Romm r.rmy, who were advancing in conjunc- 
tion with the Macedonians, and had already made ftirnnW 
progrefs. Antiochus lci/.cd the Straits of Thcrmopylc ; 
but was driven from them by the Roman*, the kin • himfetf 
being the firil that fled. Almoft his whole army was tic* 
fl roved in thr battle or in the purfuit, and Antiochus re- 
turned with difgracc into Afta. 

Soon after his mum, Antiochus equipped a fleet of 200 
fail; on which lie immediately embarked for the Thracian 
ChctfWnefux, now Crirn Tartary, where he fortified the ci- 
ties of Lylinuichla, Sc lies, and Abvdos, with others in that 
neighbourhood, to prevent the Romans from crofting the 
llellefpont. In the mean time Polyxcnidai the Syrian ad* 
„ miral lent intelligence to the kina that the Roman fleet had 
Hii fleet appeared off Delos; upon which he defired him to feek them 
defeated by out and engage them at all events. He did fo, and was dc- 
dot of the felted with the lofs of 40 Ihips taken or funk in the engage* 
u ment. This was toon after revenged by the definition of 
the Rhodian fleet by the artifice of Polyxcnidss ; but in 
the end the king's affairs went everywhere to wreck. Ha- 
ving laid ftege to the city of Pergamns, he was obliged to 
)T mite it with lofs ; the Phoenician fleet commanded by Han- 
M«t- w:th n ibal was defeated by the Rhodians; and foon after the 
ddeatf and^^ T ' ;,n un ^ cr Pulyxcnida* was utterly debated by the 
became, Romans. Antiochu* wxs fo much difheartened by thefe re- 
Itke one in- peated defeats that he appeared like one infatuated. In- 
l»tuat«l Read of fortifying more llrougly thofe cities which lay on 
the frontiers of his kingdom, he entirely deferttd thtm: aud 
thus Lyfimachia and Abydos, the two keys to Afta, fell 
into the hands o ; the Romans without the lead re fi (lance. 

The arrival of the Rotnaoi in Afta ilruck Anriochu* with 
fitch terror, that he inllintly fued for peace. The term® he 
offered wete indeed very advantageous, but by no means 
agreeable to the expectations of the Romans. They there- 
fore gave him this final anfwer : l. That fmee he had drawn 
upon himfelf the war, he Aiould defray the whole cxpcncc 
of it ; 2. That he thould rtttorc liberty in general to all the 
Creek cities in Alia ; and, 3. That to prevent future hofti- 
litiet, he Ihould rclinquilh all Alia 00 this fide Mount Tau- 
rutt. Thefe terms, however, fiill appeared to him fo into- 
lerable, that he refolvcd to continue the war ; and determi- 
ned alfo to take the moft imprudent method of carrying it 
on, namely, by hazarding all on the event of a general en- 
gagement. The king encamped near Magnefia, and llrong- 
ly fortified his camp. The Romans infulted him in his 
trenches, and propoied to attack his fortifications if he con- 
tinued to decline an engagement. At tail the king, think- 
ing it would be lhameful for him lunger to refufe an engage* 
ment, being at the head ot an army far more numerous thaa 
that of the enemy, in a fricnd'B country, and in the midrt of 
his allies, refolvod at all events to accept the challenge, and 
accordingly ptepared tor a decifivc buttle. 

The Roman army confided of tour legions, partly Ro- 
mans and partly Latins, each legion at this time containing 
5500 men, and of 7000 auxiliaries fetit by the kings of Per- 
gamus and Maocdon ; but of thefe 2000 were ordered to 
guard the camp during the action. The Romans were port- 
ed in the centre, and the Latins in the two wings, the left 
of which extended to the river. On the fide of the right 
wing, to cover and fupport it, the conful polled the auxi- 
liary troops of F.umenes, a fmall body of horfc, and fome 
Trallians and Cretans lightly armed. Sixteen elephant* 
which the Romans had were placed behind the army by way 
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of corpt-dc- refervf, the conful not thinking it proper to op* 
pofe them to thofe of tlie enemy, which were tar more mi- 
merotss, being in all 52, and bolides excelled the Roman 
elephants in finm<rth, height, and coarxje, the former be- 
ing brought from India and the latter from Africa. A* 
for the Syrian army, all the nations ot the cart teemed to be 
affemhled to fupport the caufe ot Antiochus. Hat the 
main flrengthof it confided in '6,000 root, armed after the 
Macedonian manner, who compo «d the phalanx. This 
body bleed every way, was armed with long pikes, and 
taught to fight in do fe order, as the foldicrs o' Alexander 
the Great had formerly been. Antiochus did not d aw up 
his phalanx as ufud, but divided it into 1 2 companies fepa- 
rated from each other, placing, in the (paces between each 
ot the companies, an elephant loaded with a tower lull of 
armed men. On the ri >ht of the phalanx was drawn up in 
a line part of the cavalry, viz. i$o>o Afiatie Gaols, 3000 
horfc armed cap-a-pec. and icos more, the flo.rer of the 
Median cavalry. At fome dirtance from thefe followed the 
cavalry of the king's houfchuld richly clothed, and wearing 
bucklers plated over with filver. In the fame line uoo 
Sc\ thiaus on horfeback, armed with bows and arrows, made 
a great figure, being ail chofen meu, and of an extraordi* 
nary fixe. The light-armed troops, to the numner of toco, 
partly Trallians and partly Cretans, with 1 ,000 Myfiao 
archers and 4000 men more, partly Cyrtceans armed «ith 
flings, partly Perfians armed with bows, and partly Arabians 
mounted on dromcdai ies, doled the right wing, which was 
led on by the king in perfon, furrounded by a body of Sy- 
rian* and I.ydians well mounted, but not heavily armed. 
The lclt wing was commanded by Sclctict* and Antipatrr; 
the former the kind’s fon, and the latter his nephew, and 
difpnfcd thus: Clofe to the phalanx were polled 1570 
Galatians and 2000 Cappadocians, which king A rural he* 
had lent to the alfirtance ot hit father.inlaw. Next to thefe 
were placed 2700 auxiliaries lent from different countries; 
thele were followed by 300 1 cuirafliers well mounted; and, 
latlly, in the flank of this wing marched loco horfc lightly 
armed. At fome diilaucc were placed fcvcral fmall bodies 
of light-armed troops both foot and horfe $ among which 
were 250O Galatian horfe, fome Tarcnlmcs, Cretans, Ca- 
rians, Cilicians, &c. The phalanx, which was in the centre, 
was commanded by three officers of diltiu&ion, viz. Mini©, 
Zeuxis, and Philip. A vail number of chariots, armed with 
hooks and feythes, were drawn up before the firfl line, as 
were likewife a ereat many elephants carrying towers with 
fcvcral floors, all filled with flinders and archers ; befidcs 
many canids, animals then unknown to the Roman troops, 
mounted by Arabians armtd with fwords fix feet long, that 
the riders might from their backs reach the enemy. The 
Romans had never fecn a more numerous army, nor oue 
store finely adorned; nevcrthclcfs they never fhowed fo great 
a contempt for an army as for this which they were now 
going to attack. 

On the day of the battle the weather proved very favour- 
able to the Romans ; for a thick fog riling in the morning, 
the day was almoll turned into night, fo that the Syrian 
commanders could not have all the corps under their com- 
mand in view, on account of their great uxtent, nor (end 
them proper orders iq time; whereas the fog was not thick 
enough to prevent the Rrman generals from feeing their te- 
versl bodies at the greatcll diftance, as they took up but 
little ground. Betide*, thr damp which was occafioned by 
the fog (lackcned the firings o: the enemy's bows, fo that 
the Afiatics who ufed them could Ihoot their dart* and ar- 
rows but faintly. The whole dependence of Antiochus in 
the firft attack was on his armed chariots, which were to 
cut their way into the Roman army. For this purpofe they 

had 


* Syria. 


S5 

The iy- 
hint de- 
ic+ud. 


SYR r a5< 

had long halberts fattened to their pole®, and (harp hooks 
~v to l heir auk-tree* s the former were about the height of a 
GalUrn he. riian * 4 head, and the latter almoft fwept the ground, and cut 
hivioor of off the k.»s of all who flood in their way. But Eumenes 
£umc-c!. undertook to render them ufclefs, and even fatal, to the ene- 
my, This brave prince, putting himtclf at the brad of the 
bowmen and (lingers, ordered them to charge, not in a bo- 
dy, but divided in platoons, and to aim only qt the horfes in 
the chariots. Accordingly, as foon as the chariots moved, 
Eumenes advanced at the head of hii men, who pouring on 
them from every quarter darts, ft ones, and javelin*, and at 
the fame time (houting as loud as they could, fo frightened 
the horfe* that they could no longer be kept in order, hut 
fcouriug up and down, and turning avratnil their own troops, 
fell on the Arabians who fupported them, which occafioned 
a great confufion in that quarter. Thofe in the Syrian ar- 
my who were at a diftance, hearing the noife and outcries, 
and not knowing the caufc of them, were ftruck with no 
(mall terror* After this advantage, the Roman cavalry ad- 
vanced, and fell on thofe whom the chariots had put in dif- 
ordeT. The Syrians being already intimidated, after a !aint 
refinance gave way ; and the Romani made a great (laugh- 
ter of their men ami horfes, both being borne down with 
the weight of their heavy armour. Eumenes charged the 
left-wing, in which Seleucus commanded, with fuch vigour, 
that he put it to flight ; and Lhe fugitives Hvin? to the 
phalanx tor protection, put that body tikewife in dil'oHcr : 
which Domitius obkrving, advanced againft it at the head 
of his legionaries, but could cot break it till he ordered his 
men to attack the elephants ; which, as before obferved, 
were placed in the fpacts between the companies. The Ro- 
mans had learned, in their war# with Pyrrhus and Hannibal, 
not to fear thofe monfters which were once lo terrible to 

them. They attacked them, therefore, with great refo. 
lution ; and driving (hem againft the phalanx, put that 
body into difordcr, by means of thofe very animals which 
had been pofted there .‘or its defence. 

But in the mean time advice was brought that the left 
wing of the Romans w r as in great danger. Anliocbus, who 
had obferved that the Hanks of the left win ; were quite 
open and uncovered, the four fquadrons which covered it 
having joined the reft of the cavalry to fall upon the ene- 
my’s left wing, had charged it at the head of all his auxili- 
aries, not only in front but in Hank. The Roman in ; autry, 
feeing themfelves in imminent danger of being furroundrd 
and hemmed in on all (ides, fled in great difordcr to their 
camp, which was guarded by leoa men under the com- 
mand of a legionary tribune called ACmi/iut. This man fee- 
ing the Romans flying toward# him, marched out at the 
head of all hii troops to meet them ; and after having bit- 
terly reproached them tor their cowardice and ignominious 
Bight, ordered his men to draw their (words, and cut in 
pieces fuch as (houli advance one ftep farther, or nrfufe to 
face about apainft the enemy. This order, given fo fcafon- 
•ably, and put in execution without mercy a jainft feme, had 
the defired effect. Thofe who were Hying find halted } and 

then, being both reinforced and encouraged by Aimilius, re- 
turned under hi* conduct to wipe off the difhonour of their 
flight. At the fame time Attalus the brother of Euraeucs, 
having left the right wing on bis receiving advice that the 
left was in danger, arrived very le.fonahly with 200 horfe. 
Antiochus obierving that the troop# which had fled were 
returning to~-tbe battle, and that the enemy right wing 
was ready to fall upon him, turned his horfe about and fled. 

This ferved in a manner as a ftgnal for the reft of the troops, 
for the whole Syrian army immediately turned their backs. 
Eumenes atone purl tied them at the head of the cavalry, 
and made a moft dreadful hftvock of the fugitives. The 
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Romani walking over heaps of dead bodies, efpeclally where li- 
the phalanx flood, marched up to the Syrian camp, attack- A 
ed, and plundered it. The riche* they found in it are not in .j ,j, e ^ 
to be deferibed : but the taking of it coft the Romans annp u- 
new battle, which proved more fatal to the Syrian* than ***•*• 
that in the field ; for the Romans having, in fpite of a moft 
defperate resiftance, forced the intrench rr.cnts, gave no quar- 
ter, but put all to the fword wthoot diflinction. There 
fell this day in the Untie, in the purfuit, ami in the plunder 
of the camp, 50,000 foot and 4000 horfe ; 1500 were ta- 
ken prifonets, and 15 elephants. In the cor.fuLr at my there 
were but 300 foot killed and 25 horfe. Eumenes had only 
1 5 of hi* men killed j fo that this victory, a* wc are told by 
the ancients, feemed a prodigy to all nations both of the 
caft and weft. 

Antiochus retired to Sardis with as many of his forces 
that had cfcapcd the (laughter as he could draw together. 

Front Sardis he foon marched to rejoin his foil Scteucut, 
who had fled to Apamra. As for the consul, he took ad- 
vantage of the king’s defeat and flight* making himfclf tnaf- 
tcr of all the neighbouring countries. Deputies ha lien ed 
to him from all parts ; the cities of Thyatira, Ma-»nefn, 

Trallis, Magnefu in Carta, all Lydia, and Ephclus itfclf, 
though highly favoured by Antiochus, declared ‘or the Ro- 
mans. Polyxenidas, upon the news of the king’s dc cat, 
left the port of Ephefus, and (iaile l to Palam, where he 
landed with a very (mail guard, aud returned by land into 
Syria. The conlul took the road to Sardis, which opened 
its gates to him. As he flopped there, his brother Africa- 
nus, as foon as his health allowed him, came and joined him 
in that city, and congratulated him on the glory he had fo 
lately acquired. 

Antiochus finding his affairs in a bad (ituatinn both by 
fea and land, and not daring to appear befote the confular 
army in the field, fent A 11 tipster bis brother’s Ion, and 
Zeuxis, who had been governor of Lydia and Phrygia, to 
fue for a peace. ‘I hey were ordered lo treat chiefly with 
the elder brother, of whofe clemency and good nature An- 
tiochus entertained a high opinion. Accordingly, on their 
arrival at .Sardis, where the conful then was with his bro- 
ther, they addrefled the latter, and were by him prefented 
to the conful. Their fpcech wat very fubmiflivc, and fuch 
as became a vanquifhed pcf pic. 

Hereupon a council was fummoned, and after long de- 
bates the ambnlfitdors were called in ; and Scipio Africauu* 
being defired by the conful to acquaint the deputies with 
the refolutions of the affembly, is faid to have expreffed him- 
fcl: in the following terms : ** We are lcnlible that the vic- 
tory which wc have lately gained is owing to the gods, and 
therefore (hall treat the vanquilhed with moderation, de- 
manding little more of them now than wc did at our iirft jy 
entering into Afta. Antiochus Hiall obtain a peace upon Ant iochas 
the following terms : That he give up his pretenfion* t 0 oViifu 
Europe, coniine his dominions to Afia beyond Mount Tau- ^*^ ir 4 
rus ; and that he pay 15, coo Euboec talents for the ex- term*, 
pence# of the war ; 500 down, 2500 when the fenatc and 
people (hall confirm the articles, and 1000 more cveiy year 
lot’ 12 years together. We alfo infill upon his fa defying 
king Eumenes, and his paying him the 4:0 talents he owes 
him, and what remains due for the corn which his father 
font to the king of Syria. It is likcwlfc the pleafure of the 
council that yob deliver up to us Hannibal the Carthagi- 
nian, Thews the JEtoliam Mnefilochus the Acarnauian, and 
Philo and Eubulu* two Chalcidiaris; forthefe have been the 
authors of our divilion?, the incendiaries who kindled the 
prefent war. Laftly, the king of Syria, for a further proof 
of his fmetrity, (hall give us 20 fuch hottages as we (hall 
choofe. of whom Antiochus his youngeft fou (hall be one.” 
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The imbafTadon oF Antiochus had been ordered to re- 
fute no term* \ and there'ore thefc were accepted, and the 
whole affair concluded. So that the Syrian ambaflador* 
now prepared to fet out for Home, to get the condition* of 
pence propofed by Scipio ratified there. In the mean time, 
the conful dividin'* his army into three bodies, put it into 
winter- quarter* ; one part continued at Ma 1 nefia, another 
was ftni to Trail is, and the third to Fphefut, where the 
Scipio* took up their quarter*. There they received a new 
emba^y from Antiochus, with the hoHa^es Ire had promilcd, 
the Romm prifonera and deferters, and the lliungtr* which 
the conful had demanded, except Hannibal, who after the 
kim*’* defeat had fled out of his dominions ; and Thoa* the 
JEtolian, who, as loon as he heard that a treaty was on h*>t 
between Antiochus and the Romans, had returned to A£to- 
lia, wdiere a war was likely to break out between that re- 
public acd Rome. L. Aurelius Cotta was lent with ahe 
ambafladors to Rome, to acquaint the fenate with the par- 
ticulars of the treaty. When they appeared before the con- 
fer ipt fathers, they fpokc with great fubmiflion. and only 
defirtd them to ratify the articles which the Scipio* had of- 
fered to their mailer. The lenattr. after examining them, 
ordered that a treaty of peace Ihould be concluded with An- 
tiochus, and the articles of it engraved on b-afa, and feted 
up in thk Capitol. They only added one claufc, which was, 
That the Syrian* fhould chance every year all their homa- 
ges, except the fan o f king Antiochus, who fhould continue 
at Rome as long »,» tire republic thought fit. Th;* peace 
being thus ratified, and all Alia on this fide Mount Taunts 
delivered into the hands of the Romans, the Greek citic* 
were bv them reftored to their liberty, the provinces of Ca- 
rta and Lydia given to the Rhodians, and all the reft that 
had belonged to Antrochtis bcflow'cd upon Eumenes. 

Antiochus did not long furvivc his misfortune at Magne- 
fis. Some tell us, that being greatly puzzled how to raiTe 
the fum he had engaged to pay to the Romms, he lei zed 
on the riches which hsd for many age-, been depoftted in a 
temple of Jupiter Belut in the province of Elymait ; upon 
which the populace rofc in arms, ami flew him and all his 
attendants. Olliers inform os, that he was killed at an en- 
tertainment by one of his gticfts. 

Antiochus the Great died in *87, and with him tire glory 
of the Syrian empire. The Romans now gave laws to the 
kings o* Syria, ir.fomuch, that when Antiochus Epiphancs 
the grandfon of Antiochus the Great hefitated at obey ing 
the currm-and* of the fenate, one of the ambalfedor* drew a 
circle round him with a rod on the floor, and Told him that 
he fhould not go out of that fpot before he had told him 
what he w*s to do. The molt remarkable tranfa&ions of 
this prince are h : « wars with the Jews, arid perfeculions 
of them ; of which a full account is given under the article 
Jews. After a variety of ufurpers and tyrants, the king- 
dom' of Syria fell- under Ti grants king ol Armenia in the 
year 83 B. C. ; and upon his overthrow by the Romans, it 
became a province ol the dominions ol ihe republic. From 
them it was taken by the Saracens in the reign of the caliph 
Omar, and is now a province of Turkey in Afia. 

Syria is in force meafu'* only a chain of mountains, ra- 
I il he. t*f tying in their levels, filiation, and appearances. The part 
tSe toun- the country, however, next the lea is in general low, 
and btfsdcs this there are fcvcral cxtcnGve valleys. The cli- 
mate o» the fta-coaft and in thefc valleys is very hot, hut in 
the higher parts of the country it bears a good deal of re- 
femblancc to that of France. Syria is exceedingly fertile, 
ond the variety of i»6 prodo6lio::s is vciy great. Bcfidcs 
wheat, rye, barley, beans, aud the cotton plant, which is 
Cultivated everywhere, Pakftine abound* in frfamum, from 
which oil is procured, and doura as good as that of Egypt. 
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Maize thrive* in the light foil of Balbec, ind even rice 19 
cultivated with fucccf* on the border* of the marthy coun- 
try of Ifavula. They hare- lately begun to plant furar. , 
canes in the gardens of Slide and of Bairou*, and they find 
them equal to thofe of the Delta. Indigo grows without cab 
tivating on the banks of the Jordan, in the country of Ilifan, 
and only requires ezre to make it of an excellent quality. 

The hill Tides of Lntakia produce tobacco. G*za produces 
dates like Mecca, and pomegrt mates like Algiers; Tripoli fr« v/i, 
afT rds orange* equal to thofe of Malta; Bairout fig* like*'" 4, 
thofe ol Matlcillcs, and bananas not inferior to thofe of St 
Domingo ; Aleppo enjoy* the cxdufive advantage of pro- 
ducing piftachio* ; and Damafeus juftly boa ft* of poffefling 
all the fruits known in our p-nvincc*. Its ftony foil fuita 
equally the apples of Normandy, the plums of Tooraine, 
and the peaches of Park. Twenty fort* of apricots are 
reckoned there, the ft one of one of which contains a kernel 
highly valued through all Turkey. The cochineal plant, 
which grows on all that coaft, contains perhaps that pre- 
cious infeft in as high perfection as it is found in Mexico 
and St Domingo. 

The inhabitant* may be divided into three principal daf- 
fies ; the descendant* of the Gretks of the Lower Empire j 
the Arab*, their conquerors ; and the Turk*, the prefent 
ruling power : and thefe again, tire hrll into three, the fc* 
cond into lour, claJTea ; befidrt three wan ‘cring tribe* of 
Turkomcn, Curds, and Bedouin Arabs. The ancient in- 
habitants before the Greeks under Alexander are entirely 
loft. The inhabitants arc in general of a middling ftature, 
and the eyes of the women abnoft everywhere beautiful, and 
their fhape correct and well proportioned. The general 
language is Arabic. Syriac i* a dead language. 

SYRINGA, the Lilac, in botany ; A genus of plants 
belonging to the clafs of dtandrla, and order of tmnogrnia ; 
and in the natural fyftem ranging under the 44th order, 

Srf itn *. T he corolla is quadrihd, and the capfule is bilo- 
cular. There arc three fpccie*, the vulgaris, perfica, and 
fufpenfa. T he two firft arc native* of Perfia, and the laft 

01 Japan. — The vulgarity which i* diitinguifhed by orate 
heart IhaoeJ leaves, wa» cultivated in Britain about the year 
1597 l 5 )' Mr John Gerard — The prrjtra, which has lanceo- 
late leaves, was cultivated in 1658 ; but how long both 
fpecic* mi^ht have been introduced into Britain before thefe 
dates, it i* perhaps impoffible to afeertain. 

SYRINGE, a well- known inftrnmcnt, firming to imbibe 
or fuck in a quantity of llnid, an-? to fquirt or expel the 
fame with violence. The word is formed from the Greek 
»»».*>-*, or the Latin fjrint “a pipe.'*— A fyringe is only a 
Tingle pump, and the water afeends in it on the fame prin- 
ciple a* in the common fuckin'* -pump. See Hydrosta- 
tics, 11 * >, et / rf , 

SY RUP* in phat macy, a faturated folution of fugar, made 
in vegetable decoctions or inlufions. See Pharmacy, ch. 
zxiii. 

SYSTEM, in general, denotes an aflembbgc or chain of 
principles and conditions, or the whole of any doctrine, 
the fevcral parts whereof are bound to tether, and follow or 
depend on each other; in which fenfc wc fay a ixjiem of fhi- 
hfiflyy a fyftem of drnmUiy 6 cc. The word is formed from 
the Greek " compofltion, compa’ge». u 

System, in the anim l economy, the vafcwktr , the ner- 
vous, and the ctffwfar. See Anatomy* 

System, in rrufic, an afTemblagc of the rules for harmo- 
ny, deduced from iiotne common principle by which they are 
reunited ; by which their connexion one with snothr is 
foimcd ; fiom whence, a* fiirm their genuine fource, they 
natively flow; and to which, if we would account for them, 
we mull hsverecourfe. See the article* Chromatic, Dia- 
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tonic, Enharmonic, Harmony, Interval, and Mv- 

RlC. 

System, in botany. S;*e Botany, page 450. 

System, in aflionomy. Sec Astronomy. 

SYSTOLE, in anatomy, the contraction of the heart, 
whereby the blood is drawn off its ventricles into the arte* 
ries ; the oppofite Hate to which is called the dtafole, or d:» 
laidti.n of the heart. See Anatomy, n 124. 

SYSTYLE, in architetfiuc, that manner of placing co- 


hir.ns where the (pace between the two fhaftsconlifaof two 
diameter* or four module*. 

SYZYGY, Syzygia, in nflronomy, a term equally ufed 
for the conjunction and oppofnion o t a planet with the iun. 
Thc word is formed from the Greek rv.vym, which proper- 
ly fic'.mfks conjjnttio . On the phenomena and ctrcumflancei 
of the fyzygus a great part of the lunar theory depend* 
Sec Astronomy. 


*yi?»r** 


T- 


T or t, the jgth letter and itfth confonant of our al- 
» phatet ; the lound whereof is formed by a flrong 
expulfion ot the breath through the mouth, upon a hidden 
drawing back of the tongue from the fore part of tlic palate, 
with the lips at the fame time open. The proper found of 
t is exprefled in moll words beginning or ending with that 
letter ; as in take t Ui! v hot, put. Ti before a vowel has the 
lound of ft, or rather of jhi % as in creation^ except when f 
precedes, as in qwjlicn ,* and in derivatives m m words end- 
ing in #7, aa, mighy t mightier. Th has two lounds ; the one 
foft, as thou % father ; the other hard, as ilittf, think. Tlie 
found is foft in tliele words, them, theme % and there , with their 
derivatives and compounds ; and in the words that % thu % ds/, 
thy% they , though ; and in all words in which th comes be* 
t w cm two vowch, as, whether , ralUr ; and between r and 
a vowel, as burthen . 

In abbreviations, amongft the Roman writers, T. Hands 
for Titiu, Titwj, See. ; T*b. for Tabui riut , f ab. P. H. C. 
T abu/ariui Provimm // fenit Citeriorit ; Tar. Tat rputniut ; 
Ti. Tiler tut ; i L F. T.ltrii Jthut ; Ti. L Tiler ii ULettus ; 
’i i. N. T'tterii Repot j T. J. A. V. P. V. D. (empire judt- 
tem arbitruiKve piJluLt ut Jet ; T. M. P. termmum pojuit ; 
T. M- I). D. terminum dedtc .vit ; Tr. tram, tnbunue ; Tr* 
M . or Mil. trbuntu mil turn ; TR. PL. D£S. tri'uiuii f/ebit 
dji^nutu. 1 TR. AER. tr if -pti a 1 or aril ; 1 RV. CAP. trium- 
xu 1 tafitaltt { T. I*, or T RIB. POT. tnlunicia pot flute ; 
Tul. H. T ullut Utijtdius. 

An.ongil the ancients, T. as a numeral, ftood for me 
hunJt.d t.nd Jixty ; and with a dalh at top, thus, 7 , it 
ruficd on- Luae.nd and Jixty thouj^teJ. In mufle, 1 hands 
for tuv> t “ all, or altogether.*’ 

TABANUS, the breeze-fly j a genus of infers be- 
longing to the order o: dpteta. 1 lie mouth is extended 
in a flJhy probofeis, terminated by two lips, i hc rtdlium 
is furmfhed with iwnj pointed palpi placed on each Gdc of 
the piob tcis, and parallel to it Gnu tin has enumerated 
3d fptcics ; of which three only arc touud in Great Bmain, 
the bovir.us, pluvialdis, and coccutieqs. 

1. The hvtmut, or i'reat boric fly, has a grey bead ; the 
eyes llnuft of a black brown, occupying the gnafell part 
or it. i he thorax is of a grey colour ; the abdomen is 
yellowifh, with a triangular white fput on the middle of 
every ring, which conflitutcn a iorgitudinal baud o’ loots, 
the point « f which is dirtied towards the thoiax. The 
thiytu are blackiih, and the lets yeiluw. i he wings arc 
fomewhat du(ky, w ith b’own viins of a deeper d)C. i bis 
infect rs the terror of horned cattle, horfes, &C. Its mciuh 
is armed with tuolhaip books which penetrate their hide ; 
while with its proUdeb, which is ihaped like a fling, it 
fucks their blood, of which it is very greedy. The puuc- 
ture of the tabanus is keen tod painful. 1 he inlctt is very 
common in damp woods and meadows, efpecially during the 
j(ceal heats, when it is mu ft txoulld’umc. The horned cat- 


tle are fometimes fo molcflcd by their (lings, that they go T«b,rc», 
mad, run dow n ptecipices, tear thcmfelvcs on the flumps ot Tabai iucr^ 
trees Rone* See. ’ f 

2. The p/uvr ihl’u is of ao afhen grey colour ; its eyes are 
green, with brown Artaks. the thorax is bruwri, marked 
with about fevtn longitudinal grey lilies ; the wings, vrhich 
arc brown and a(h coloured, are dotted over with ft nail 
white fpoti, and have a black fpot on the margin ; the le^a 
are furrounded with brown and white rings alternately. 

I his fpedcs is very common in meadows, ami is about four 
lints in length. 

3. The eeoeutient has a brown head; eyes green and brown, 
wi h blsck fpots ; the thoiax brown with black fpots; the 
abdomen above, yellow with triangular brown fpnts; yel- 
low Icjs, and white wings with black and brown fpots. 

The length is four lines and a half. 

TAB \RCA, a little ifland lying oppofite to a fmall 
tow*n of that name, which divides the maritime coatls of 
Tunis and Algiers, in Africa, two miles from the land, 
in pofltflion of the noble family of the Lair.ill.ui of Genoa, 
who have here a governor and a garrifon of 200 men to pro- 
tect the coial hfherv. N. Lat. 36. 50 £. I.ong. 9. 16. 

TABASIiEER f a lVrluo word, fignhying a hard fuh- 
ftancc found in the cavities of the bamboo or Indian reed, 
and highly valued as a mcdicinein the Eaft Indies. Though 
lon.c account was given o? the ubafhcct by the Arabian 
phylicians, no acciuatc knowledge of it was obtained till 
Dr Ruflll favour* d the public with his obfervations on it. 

According to this gentleman’s infornvuion, the tabalhecr 
in produced *rom the iemale bamboo, which is diilinguHhcd 
from the male by the the lan*enels of its cavity It is eafy 
to difeover, without opening them, what bamboos contain 
it, as they n ?k- a rattling nuife when (Haken. Lr Ruff« l 
having examined a bambini brought from Vellore, conlifl- 
ing o' (:x joir.ts, found no appearance o tabafheer in two 
ot them; all the ufl contained fomc, but of various qua- 
lity and quantity ; the whole amounting to about 27 groins. 

The belt was of a Uuifh white refemUin^ fmall fiigments 
of (hell-, harder alfo than thereit, but which mi jht hcealily 
cruniblul » etwee n the Angers into a gritty powder; and 
when applied to the tongue and palate, had a light laliue and 
tctteccous tidtc ; the wei ,ht not exceeding four grains. 1 he 
Colour of the refl wa3 cinciittout, rough on the fur acc, ami 
mote h table ; having Joine particles of a larger liicc iuter- 
rr.txed, hut li ht, Ipt-nry, and foinewbat refembling pumice 
llor.rs j wii eh appearance, our author fuppofes, led the A- 
rahians to think that nr« wai concerned in the produTtion. 

*1 he two middle joints were ot a pure white ec lour within, 
and lined with a thin him- In ihcfe the taba:l ( eer wasprin- 
cipilly found. The other joints, particufaily the two up- 
. per oms, were dilcoloured w itliiu ; and in fume pattsoi the 
cavity was found a blackiih fubtlance in grains or in pow- 
der, adhering to the Gdc*;, the him being litre obliterated. 
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.TabWhcer In two or three of the joints a fmall round hote was found 
T»li<r at t0 P an ^ bottom, which feared to have been perforated 
linie. h me infeft. 

*— ■ Garzius inform* us, that it ia not found in all bamboos, 
nor in all the branches indiTcriminatcly, but only in thofe 
growing about Bifnagur, Batccala, and one part of the Ma- 
labar coaft. Dr Ruffct was informed by a letttr from a 
medical gentleman attendin',' the embafly to the Nizam, that 
though tab'ifhccr bears a hi:'h p-icc at Hydraba^, it is never 
brought thither from Btfr.a/.ur; a- d that fomc of what is 
fold in the markets comes from the pafs of* Atcour in Ca- 

00 ul ; and fome from Emnabad, at the dill a nee of about Ho 
miles to the north ’well ; but that the moft part comes from 
Mafulipatam. That fold in the maikets is of two kind**; 
one the rate of a rupee ptr dram, but the other only b*lf 
that pi ice j the latter, however, is Inppofcd to be facti- 
tious, and made up moflly of burnt teeth and bones. Dr 
Ruffe! hirnferli’ alfo, is perfuaded that the tabafhecr met 
with in commerce is greatly adulterated. The above- 
mentioned gentleman like wife informed the doctor that ta- 
bafheer was produced in great quantities at Sylhat, where 
it is fold by i he pound, from one rupee to one and an hah 5 
forming a con fide rablc article of trade from Bengal to Perlia 
and Arabia. There is, however, a third kind, much iu- 
peri'ir to either of the two above defciibcd ; difTenng not 
only in its fuperior wh heads, but likewife in b« in ; much Ids 
mixed with heterogeneous particles ; bein^ likewife much 
harder, heavier, and fcarceiy in any degree 'liable by the 
finger. # 

From the experiments of Dr Ruffel, it appears that the 
tabdhecr is the juice o the bamboo thickened andhaidcnrd 
to a certain dc ;icc. Its chemical qualities, as far as we have 
heard, have r.ot yet been minutely examined. The follow- 
ing oblci vat ions on its medical effeCU were taken from a 
Ptrfian work, intitled the •• iVut ul Monein of Mahommed 
Monein Hofeiny," by Mr Williams, a furgeon in the fervice 
of the Fall India company. t he tabafhecr puts a Jtop to 
bilious vomitings and to the bloody flux. It is a!fo o fer 
irice in cafes of palpitation of the heart, in farmings, and 
for llrcn [thenmg thofe members or the body that arc weak- 
en d by heat. It is ufeful alfo for the pile*, and for acute 
or burning fevers, and for puftules ir* the mouth (thrufh) ; 
and, given with oxymtl, is of lervice a .rain it rcftlclTnefs, 
melancholy, and hypochondriacal affections. The habitual 
internal ufe o’ it is prejudicial to the virile powers. It is 
alfo laid to be prejudicial to the lungs. Its correctives are 
the gum 01 the pine and honey. I he dole ol it is to tlie 
Weight of two d’hcicms, or feven madias. 

TABBY, in commerce, a kind of rich iiik which has un- 
dergone the operation of tabby in*. 

TABBYING, the pa fling a filk or fluff under a calendar, 
the rolls of w hich art made of irou or cop’Kr varioufty en- 
graven, which hearing unequally on the fluff renders the 
furface thereof unequal, fo as to rtfieft the rays of light 
differently, making the reortfentation of waves theicoo. 

TABELLIQ. in the Romm law', an oftcer or fenverer, 
much the fame with our notaries public, who are often called 

tabthionn. 

TA BERN ACLE, *monc» the Hebrews, a kind of build- 
ing, in the ‘or in of a tent, fet up, by exprefs command of 
God, for the performance of rcli ‘root worfbip, fieri i ces, 
&c. during the journeying of the lfnditei in the wilderncls: 
and, afta tbrir fctUrment in the land of Canaan, made ufc 

01 for the fame purpofe till the building of the temple of 
Jcrufalcm. It was divided into two pads ; the one covered, 
and properly called the taUrnade ; ar.d the other open, called 
the <mr/. The curtains which covered the tabernacle were 
made ot liucnjoi’ fevers! colours, embi ordered. There were 


ten curtain*, twenty eight cubits long and four in breadth. Tdwma 
Five curtains fattened together made up two coverings, | 
w hich covered up all the tabernacle. Over tbefe there were i ‘~ " 
two other coverings ; the one of goat’s hair, the other of * 
(beep’s (kins. The holy of holies was pasted from the reft of 
the tabernacle by a curtain made fsft to four pillars, Hand- 
ing ten cubits from the end. The length ot the whole taber- 
nacle was 3 2 cubits, that is, about 50 feet ; and the breadth 
12 cubits, or ii; feet, 'i he court was a fpot of grotuid ioo 
cubits long, and 50 in breadth, enclofed by 20 columns, 
each 2c cubits high and ro in breadth, covered with fiver, 
and (landing on copper bafes, five cubits diflant ‘rom one 
another ; between which there were curtains drawn, and 
fattened with hooks. At the eaft end was an entrance, 20 
cubits wide, covered with a curtain hanging loofe. 

Fe*fl of TstnuNjciF.s, a fotemn feftival of the Hebrew*, 
observed after barred, on the 15th day of <hc month Tifri, 
inttituted to commemorate the goodnefs of God, who pro- 
tected the Ifrarlitrg in the wildcrncfs, and made them dwell 
in booths, when they came out of Egypt. On the firft day 
of the fealt, they began to ered booths of the boughs of 
trees, and in thefe they were obliged to continue feven days. 

The booths were placed in the open air, and were not to be 
covered with cloths, nor made too clofe by the thicknefs of the 
boughs; but fo loofe that the fun and the liars might be feen, 
and the rain defeend through them. For further particulars 
ol the celebration of this icftival, fccLrrtT. ch. xxiii. 

'J’A BERNAL {ar.c fcrog.) .See 7 a ki Tahm*. 
TABERNiEMONTANA, in botany : A genus of 
plants belongirg to the clafs of ptMandrii, and order of me- 
nogyn'ra ; and in the natural fyftcm arranged under the 30th 
order, Contorts. There are two horizontal follicles, and 
the feeds arc immerfed in pulp. There arc eight fpccies, 
all of foreign growth. 

TABLE, a moveable piece of furniture, (dually made of 
wood or (tone, and fupported on pillars or the like, for the 
commodious reception ol things placed thereon. 

Table is alio ultd fur the fare or entertainment fer- 
ved up. 

Table, in mathematics, fyftems of numbers calculated to 
be ready at hand for the expediting aft rc Domical, geometrical, 
and other operations. 

7 ‘sBLk- Eook. Sec Writing. 

T/m-Afow/iaw, a mountain of Africa, being the mod 
wefterly cape or promontory in that part ot the world, and 
near the C.’ape o' Good Hope. The bay wl.i»:h is formed 
thereby is called the 7 obit-boy. 

Laout of tht Twrfve Tabiks % were the firft fet of laws c/f 
the Romans; thus called either becaufe the Romm* then 
wrote with a ftyle on thin wooden tablets covered with wax) 
or rather, becaufe they were engraved on tables or plates of 
copper, to be rxpolcd in the moft noted part ol the public 
forum. Atter the cxpulfion of the king*, as the Romans 
were then without any fixed or certain fyftcm of law, at 
lead had none ample enough to t;:kc in the various cafes 
that might fall between particular peri*. ns, it was refolvcd 
to adopt the heft and wtfiril laws ol the Greeks One Hcr- 
modorus was firft appointed to linn date them, and the de- 
cemviri a towards compiled and reduced them into tea 
tables. After a world ot care and implication, they were 
at length tnaScd and confirmed by the fenate and an affem- 
bly of the people, in the year ot R/ me 303. 'The iollow- 
ing yea*- they found ionicthln? wanting therein, which they 
fupphed fiom the laws of the former kings ot Rome, and 
from certain cuiiom* which long ufe had authoriicd : all 
tbefe being engraven on two other tables, made the law 
of the twelve tables, fo famous in the Romm jurilpru- 
dcacc, the lourcc and foundation of the civil or Roman law. 

1 % Tabus 
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TAtiKi'oftbt T.a-w, in Jewifli antiquity, 
which were written the decalogue, or ten commandment*, 
given by God to Mofcs on mount Sinai. $ 

TABOO, a word ufed by the South Sea iflanders, near- 
ly of the fame import as prohibited or intctdiArd. It ap- 
plies equally to perfons and things, and ia alfo expreflive of 
any thin: 1 - faerrd, devote- 4 , or eminent. 

TABOR, a mountain of Galilee, about ra miles from 
the city of Tiberias, It rifei ill the form of a fup, nr- loaf, 
in the midll of an cxtrniive plain, to the height of 30 tta- 
dia, according to Jofcphuc. The afcer.t is fo eafy, that one 
may afeend on horieback. On the top there is a plain two 
miles in circumference. 

The fittiation of Mount Tabor is moil delightful. Rifing 
amidil the plains of Galilee, it exl ibits to the enchanted eye a 
charming variety of profpc&s. On one fide there arc lakes, 
rivers, and a part of the Mediterranean ; and on the other a 
chain of little hills, with small valleys, (haded by natural 
groves, and enriched by the hands of the hulbandmen with 
a great number o* ufeful productions. Here you behold 
an immcnlity of plains iuterfpcrfcd with hamlets, furtrdlc*, 
and heaps of ruins ; and there the eye delights to wander 
over the fields of Jcxrael or Magc J don, named by the A- 
rabs Ebn-sUmet, which fignifics “ the field of the' fons of 
Aamer.” A little farther you diltinguifh the mountains of 
Hermon, Gilhoa, Samaria, and Arabia the Stony. In 
Ihort, you experience *11 thofc tenfations which are produ- 
ced by a mixture and rapid facet flion of rural, gay, gloomy, 
and majeftic objetls. 

It was upon this enchanting mount that the apoftlc Pc* 
ter faid to Chrift, “ It is good lor us to be here : and let 
us make three tabernacles ; one for thee, and one for Mofcs, 
and one lot Elias.” 

Flavian Jotcphus, governor of Galilee, can fed the fummit 
of this mountaiu, for the fpace of two miles and a half, to 
be furrounded with wails. The inhabitants of labor long 
braved the power of the Roman armies ; but being deprived 
of water in confcqucncc of the g^cst heats, they were for- 
ced to furtendcr at diferetion to Placidus, the general of 
Vcfpafiau. 

Several churches were built upon this monotain by St 
Helen, who roundel here alfo fome monaftcrics. Of the 
two mod remarkable, one was dedicated to Mnfes, and in- 
habited by Cenobitcs o( the order 01 St Benedict, who fol- 
lowed i he Latin rites : the other was dedicated to the pro- 
phet Elias by monks of the order o' St Bat'd, attached to 
the Greek rites. 1 he kings o? Hungary ercfled here alfo 
a pretty Iprtciaus convent for fome monks belonging to that 
nation, of the order of St Paul the firft hermit, 'i ahot was 
alfo the feat of a bifhop, dependant on the patriarchate of 
Jerufalem, 

When Godfrey o‘ Bouillon feized on this mountain, he 
repaired the ancient churches, which were be .riunin,' to fe.ll 
into ruins. Under Baldwin I. in 1113, the Saracen troops 
retook Tabor ; and their (an^u inary fury gamed as many 
victories as there were pried) and Cenobitcs. This moun- 
tain again fell into the hands ot the Chridians ; but the Ca- 
tholic itaudard was not long displayed on it. SaNdin 
pulled it down the year foil wing, and defrayed all the 
churches. The Chridians icto k it once more in 1253 .} 
and their zeal made them rebuild all the lacred places At 
this time Koine being accuflomcd to give away empires, 
Pope Alexander IV. granted T.ibor to the Templars, who 
fortified it a ain. At length, .in the courfc of the year 
1 290, the fultan of Egypt dellioyed and laid wallc the 
buildings of this mountain, which could never be repaired 
afterwards ; fo that at piefcnt it is uninhabited. 

TACAMAilACA, iu pharmacy, a fuhd refia, impro- 
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two tablet on pcrly called ayvat in the Ihopt. It exudes from a fpec'es Taera, 
of poplar ; and is in repute for mitigating pain and aches, r ‘ ciIut> . 
and is alfo reckoned a vulnerary. 

TACCA, in botany: A genut of plants belonging to 
the clafs of dal* cot; Hrin, and order of trigywt r. The flower 
is ^bove. The corolla has fix petal*, and is vaulted. The 
calyx is hexnphyllous ; the fruit a dry, angular, three- 
cclhd berry. There is only one fpecles known, the pinna* 
tifidft. 

TACITUS (Caius Cornelius), a celebrated Roman hi- 
ftoria**, and one of trie greateft men of hia time, appears to 
have heen born about the year of Rome 8-9 or Sic, 
and applied himfelf early to the labours of the bar, in 
which he gained very coniidcrable reputation. Having 
married the daughter o c A ricota, the road to public ho- Mwrf&f* 
noura was laid open to him in the reicn of Vcfpafran ; but 
during the Ian? unary and capnc:ous tyranny ot Domitun, 
he, as well as his friend Pliny, appears to have retired from 
the theatre of public affairs. '1 he reign of Ncrva rcllortd 
thcle luminaries of Roman literature to the metropolis, and 
we find Tacitus engaged, in the year 850, to pronounce the 
iuncral oration of the venerable Virginias Rufus, the col- 
league of the emperor in the confuHhip, and afterwards liic* 
ceedmg him as confut for the remainder of the year. 

The time of his death is not mentioned by any ancient 
author, but it is probable that he died in the icign ot Trajan. 

His works which hill remain are, t. Five books of hia 
Hiftory. 2. His Annuls. 3. A Treatife on the different 
Nations which in his time inhabited Germany : an J , 4 The 
Life of Agricola his father-in-law. There is alfo attribu- 
ted to him a Treatife on Eloquence, which others have a- 
feribed to Quintilian. The Treatife on the Manners of 
the Germans was publifhed in 8>i.— In the year 853. Pli- 
ny and Tacitus were appointed by the fenate to plead the 
caufe of the oppieffed Africans a-?.inft Marius Pi ileus, a 
corrupt proconful, who was conricled before the fathers ; 
and the patriot orators were honourrd with a declaration 
that they had executed their truft to the entire fatiriafti.m 
of the home. The exadk time when Tacitus pubtirtivd bis 
hittory is uncertain, hut it was in fome period dr Trajan's 
renm, who died luddcnlv, A. U- C- 870, A. 1 ). 1 17. — The 
hiftory comprifesa period of 27 years, from the aceeflion of 
Galba, 82?, to the death of Dnmitian, 849. The hillory 
brio.; finifhed, he did not think he had completed the ta- 
blature of flavrry ; he went back to the time ot Tiberius : 
and the fccond work, which, however, comes fiill in the or- 
der of chronology, includes a period of 54 yean, from the 
sect (Con of Tiberius, 767, to tlic death of Nero, 821 : this 
work is his “Armais.** 

It is remarkable, that princes and politicians have always 
held the works ot Tacitus in the higbell efltcm ; which c ,l ,i,a ****' 
Uok as if they cither 4 ound their account in reading ihcm,* 8 ^* 
or were plea fed to find courts, and the people who live-in 
tliem, fo exa&ly deferibed after the life as they are in his 
writings. Part of what is extant was found in Germany 
by a receiver of Pope Leo X. and publifhed by -Bcroaldus 
at Rome in 1515. Leo was fo much charmed with Ta- 
citus, that he gave the receiver a irwatd of 500 crowns j - 
and promifed not only indulgences, but money alfo and ho- 
nour, to any one who fhould find the other part ; which it 
is fa id wvs afterwards brim ht to him. Tope Paul 111 . 
as Murctus relates, wore out his Tacitus by much reading 
it ; and Cofmo dc M edicts, who was the firfl great duke of 
Tufcany, and formed for governin ', accounted the reading 
of him his g mutt plcafore. Muretus adds, that fcveral < 
princes, and privy comfcUor* ro princes, rtad him with 
great application, and icgardtd him as a fort of oracle in 
politics. A ceruiu authoi relate*, that Queen Chriflina of 
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Sweden, though extremely fond of the Greek tongue, which 
fte made “ the diveifion oi her foifure hours, was mu re- 
drained by that 'rum hrr fciiuus tludic* ; fo ihe called 
among others Tacitus's Hiftorv, i'ome page* of which the 
read conftzntly every day ” Laftly, our late Lord Boling- 
bioke, an authority lurely of no mean rank, calls him, 41 a 
favourite author,” and give* him manifcftly the preference to 
all the Greek and Roman hiftoruus. 

No author has obtained a more fplcndid reputation than 
Tacitus. He has been accounted, and with pood teafon, 
the moil cultivated genius of antiquity ; and we mud r.ot 
feck for his parallel in modern times. It is impoflible rot to 
admire and recommend his intimate knowledge of the hu- 
man heart, the fpirrt of liberty which ht breathes, and the 
force and vivacity with which he perpetually expreffes him- 
fold The reader of taltc is ft ruck by the great nef* of his 
thoughts and the dignity o' his nanation ; the philofopher 
by the comprchcnftve powers o’ his mind ; and the politician 
by the fagacity with which he unfolds the fpring* of the 
moil, fecret tranfaftion*. Civil liberty and the rights of 
mankind never met with a bolder or a more able aiferter : 
fortitude, dehafetuent, and tyranny, appear not in the wri- 
ting* of any other author in jufter or moie odious colours. 
He has been ccnfurrd as oblcure ; and indeed nothing cio 
be more certain than that he did not write for the common 
rrais of men. But to thofe who are judges of his competi- 
tion*, it is no matter of regret that his manner is his owe, 
and peculiar. Never were defer iption and fentiment fo won- 
derfully and fo beautifully blended ; and never were the ac- 
tions and characters of men delineated with fo much ftreogth 
and p red lion. lie has all the merits of othei hiftorians, 
without their defetls. He pofieffet the dittintlncf* of Xe- 
nophon without his uniformity; he is mote eloquent than 
Livy, and is free from his luperftition ; and he has more 
knowledge and judgment than Polybius, without his affec- 
tetion of rrafoning on every occaiion. 

One of the beil editions of the works of Tacitus war pub 
lifted at Parts by Brotier, in 4 vols 4to. There have been 
four tranflations of his works into Englift ; the firft by 
Green way and Sir Herrry Savi'le, in the reign of Eliza- 
beth ; the focond by Drydrn and others ; the third by Gor- 
<lon, which ut remarkable tor affectation of ftyle, though 
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fome think it hears ft fliiking rifcnrbl'nce to the original j T.rh 
and the fourth and belt by Murphv, in 1 79** in 4 foil 4to. ^ [• 

TACK, a ro£ ufed to confine the foremoft lower cor- . *“J a ‘ r 
nrrs of the courfe* and flay fads in a fixu! portion, when 
the wind cruffes the ihip's courfe obliquely, 'i he fame 
name is alfu given to the rope employed to pull out the 
lower corner of a ftodding-fad or driver to the extremity of 
its boom. 

The main-fad and fore fail of a ftip are fnrnifttd with a 
tack on each fide, which is formed or a thick lope tapering 
to the erd, and having a knot wrou bt upon the lar^rtt 
end, by which it is firmly retained in the clue of the (ail. 

By this means one tack is always fattened to windward, at 
the fame time that the ftcct extends the fail to the leeward. 

Tack, is alfu applied, by analogy, to that part of any fad 
to which the tack is ufually fattened. 

A (hip it (aid to be on the ftai board or larboard tack, 
when fte is clofc-haulcd, with the wind upon the On- 
board or larboard fide ; and in this fenfe the dittar.ee which 
fte fails in that pofition is coitfldtrcd as the length ot the 
tack ; although this is more frequently called board. See 
that article. 

To Tjck, to change the courfe fiom one board to ano- 
ther, or turn the ftip about fiom the ftatboard to the lar- 
board tack, in a contrary wind. Thus a ftip being dole- 
hauled on the larboard lack, and turning her prow fud- 
dcnly to windward, receives the impiellion ot the wind on 
her head-fails, by which (he falls off upon the line cf the FJa w* 
ftarboard tack. Tacking is alfo ufed in a more enlarged M**" 
fenfe, to imply that manauvre tn navigation by which 
ftip makes ail oblique progreffion to the windward, in a zig- 
zag direction. T bit, however, is more tnually called Uit- 
tn^, or turn 717 to windward. See N a vica non, SailiuG* 
and Navel TjCtiCt. 

Tacx, in Scots law. See I. aw , n° dxvii. 

TACKLE, amon^ foamrn, denotes all he ropes or cor- 
dage ot a fit ip ufed in man ring the fails. &c. 

T A C KsM \ N. IceTtNUK k. 

TAC l ICS, in the art ot war, is the method of difpo- 
fin,r forces to the belt advantage in order of oatilc, and of 
pertorming the lcvctal military motions sad evolutions. Sec 
Wat. 


Naval TACTICS; 


Definition. 


Tijioi j-. 


Or, The Milit ;ry Operations of Fleets. 


N Atal TaCTtes it the «rt of rangin? fleets in fucli 
order or difiwilitiun, as may be judged noil conveni- 
ent, either for attacking, defending, cr retreatin ’, to the 
great eft advantage ; and to regula'e their fevcral movement* 
accordingly. It is not a foiencc ettabliftrd on principles ab- 
folutcly inrariahle, but founded on filch reafons as the alte- 
ration an' improvement of arms mud neccffarily occaiion in 
a courfe of time and experience ; from which alfo will natu- 
rally rcfult a difference in the con ft u ft ion of ftipt, in the 
manner of working them, and. in r*ne, in the tot^l difpoli. 
turn and regulation of fleets sad fquadrens. We ftiall cur- 
forily run tkiou. h this fucc^flion and change ot arms, See. 
to the prefect improve mint of our lines ot battle, in order 
to make us the more lenfible of the reafons which hare in- 
duced the moderns to prefer fo adva7»t?.geou8 a choice as they 
now follow in the arrangement of their (hips. 

The ancient {'alley* were fo eonftmftecl as to carry fe- 
vcml banks of car?, very differently dilpolcd from thofe in 
our mot! cm galley*, w hich, however, vary the Icaft of any 
others horn ihrir ancirnt mock-1. Advanced by the force 
of their cars, the galleys ran violently abeaxd of each other. 


an I by the mutual encounter of their beaks a id ptov t, and 
fometime* of their fterns, endeavoured to daft in pine* or 
fink their enemies. 

The prow, for this purpofc, was commonly armed with 
a brazen point or ttident, neatly as low as the lurace ot the 
fca, in older to pierce the enemy's (hips under the water. 
Some of the galleys were fumilhcd wilh lar *c turrets, and 
other aeceflion* ot building, cither for attack or defence. 
'I he loldiers alfo annoyed their enemies with darts and 
flings, and, on their nearer approach, with fwoids and jave- 
lins ; and tn order that their roiftvc weapons mi >ht be di* 
retted with greater force and certainty, the ih ip* were 
equipped with fever A platforms, or eh- vai ions above the le- 
vel of the deck. The fide* of the fliip were fortified with 
a thick fence ot hide?, which ferved to rrptl the darts ot 
them adverfarics, and to cover their own loldiers, who there- 
by annoyed the enemy with greater fecurity. 
x As the invention of gunpowder has rendered ufelefs many 
© r the machines employed in the naval war* ot the ancient*, 
the great dittarce ot time ha* alio configned many ot them 
to oblivion : Come few are, ncverthclefo, recorded iu ancient 

author*, 
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authors, of which we (hall endeavour to prefent a ffiort de- 
1 fieri pt ion. And firfl, 

The was a large and mafly piece of lead or irm, 

caft in the form o r a dolphin. This machine being fufpeod- 
ed by blocks at their mafthcads or yard arms, ready for a 
proper oeexfion, was let down violently from thence into 
the adverfe (hips ; and other penetrated through their bet- 
tor*. and opened a pafFage for the entering waters, or by its 
wci. hi immediately f'jnk the vcflcl. 

The «» wa s an engine of iron crooked like a fickle, 

and fixed on the top of a long pole. It was employed to 
cut afundcr the flings of the fril-yards, and, thereby letting 
the fails fall down, to difablc the veflfel from escaping, and 
incommode her greatly during the sdtion. Similar to this 
was another inftrummt, armed at the head with a broad two- 
edged blade of iron, wherewith they ufually cut away the 
rope* that taftened the rudder to the vcflcl. 

A * fort oF fpcars or maces of an extraor- 

dinary length, fometimes exceeding 2 > cubits, a« appears 
by the i jth Iliad or Homer, by whom they are alio called 
*■**/«. 

were certain machine* ufed to throw large ftonrs 
into tht enemy’s flap*. 

Vegetius mentions anotlier engine which was Append- 
ed to the main malt, ?.nd refembied a battering-ram; for it 
confiiied of a l mg beam and an head of iron, and was 
with great violence puttied again ft the tides of the enemy's 
galleys. 

They had alfoa grappling iron, which was ufually thrown 
into the advetfc (hip by means of an engine: this inftrairent 
tiiriliutrd the cntra'«*c of the foldicrs appointrd to board, 
wluch was done by mean* of wooden bridges, that were ire* 
ncrnllv kept ready for this purpofc in the tore pait of tlte 
veflcl See the article Coavus. 

'1 he arms ufed by the ancients rendered the difpoihion of 
their fleets very different, according to the time, place, and 
circnrn fiances of the engagement. They generally confi- 
dered it an advantage to be to windward, and to have the 
fun fliining direfllv on the front of their enemy. The or. 
der of battle chiefly depended on their power of managing 
the (hips, or of drawing them readily into form ; and on the 
fchemes which their officers had conceited. The fleet be- 
ing compoler! of rowing vcfleU, they lowered their fails pre- 
vious to the action ; they prdented their prows to the ene- 
my, and advanced a-iainfl each other by the force of their 
cars. Before they joined battle, the admirals went from 
(hip to (hip, and exho-ted their foldicrs to behave gallantly. 
All thing* being in readme fs, the fignal was difplayed by 
hanging out of the admiral's galley a gilded (hield, or a red 
garment or banner. During the elevation of this, the ac- 
tion continetd ; and -by its dtpreifion, or inclination towards 
the ri »ht or left, tire reft of the (hips wiere directed how to 
attack or retreat from their enemies. To this van added 
the found of trumpets ; which began in the admiral g?.l- 
ley, and continued round the whole fleet. The fight was 
alfo bct»un by the admiral’s galley, by grappling, boa r ding, 
and endeavouring to overfet, fink, or dcftioy the adverfary, 
as wc have above dcicribcd. Sometimes, for want of grap- 
pling irons, the)' fixed their oars in Cuch a manner as to hin- 
der the enemy from retreating. If they could not manage 
their o?.rs as drxtcroufly as their anugonift, or f«ll along- 
tide fo as to board him, they penetrated his veffc^with the 
brazen prow. The vcflcl s approached each other as well 
a* their circumftancev would permit, and the loldicn were 
obliged to fight hand to hand till the battle was decided : 
nor indeed could they fiuht other wife with any certainty, 
finer the fliorteft diltancc rendered their (lings and as rows, 
and almoft all their offeufive weapons, int-ffc&ual, if not ufc- 
kfs. The Xquadioua were kuuctimcg ranged in two ox 
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three right lines, parallel to each other ; being fcldom drawn Hiftory. 
up in one line, unlefs when formed into an half-snoon. This * ^ 
order indeed appears to be the muft convenient for rowing 

vefliels, that engage by advancing with their prows towards 
the enemy. At the battle of Ecnomus, between the Ro- 
mzns and the Carthaginians, the fleet of the former was ran- 
ged into a triangle, or a fort of wedge in front, and towards 
the middle o* its depth of two right parallel lines. That of 
the latter was formed into a rcdbmgle, or two tides of a. 
fquare, o ( which one branch extended behind, and as the 
opening of the other prolecuted the attack, was ready to 
fall upon the flank of inch of the Roman galleys as (hould 
attempt to break their line. Ancient hiftoty has preferred 
many of thefe orders, of which fomc have been followed iu 
later times. Thus, in a battle A. D. J340, the Englifh 
fleer was formed in two lines, the firfl of which contained 
the larger (hips, the freond confided of all the fmaller vcflcls, 
uled as a rrferve to fopport the former whenever ncccflary. 

In 1 ysy the French fleet undci the command of the Marc- 
fchal d’Anaebault, in an engagement with the Englifti in the 
Channel, was arranged in the form of a crefcent. The 
whole of it was divided into three bodies, the centre being 
compofcd of 36 (hips, and each ol the wings of 30. He 
had alfo many galleys ; but thefe fell not into lire line, be- 
ing defigned to attack the enemy orcafionaliy. This laft 
difpofitiun wa* continued down to the reigns of James L 
and Louis XIII. 

Meanwhile, the invention of gunpowder in 1330 gradu- 
ally introduced the ufc of fire-arms into naval war, without 
finally fuperfeding the ancient method of engagement. The 
Spaniards were armed with cannon in a fea fight again ft the 
Eui'hih and the people ot Poitou abreaft o* Rochelle ia 
1 37 2 ; and this battle is the firil wherein mention is mads 
of artillery in onr navies. Many years clapfcd before the 
marine armaments were fufficicntly provided with fire-arms. 

So great a revolution in the manner of fighting, and which 
ncceflarily introduced a tot?.l change in the conftru&ion of 
(hips, could not be fuddcnly effected. In (hort, the fqua- 
drons of men of war arc no longer formed o* rowing vef- 
frim or compofcd of galleys and (hips of the line ; but en- 
tirely of the latter, which engage under fail, sndtli (charge 
the whole force of their artillery from their tides. Accord- 
ingly. they arc now difpofed in no other form tbsn that of a 
right line parallel to the enemy ; every fhip keeping dofe- 
haulcd upon a wind on the fame tack. Indeed the diffe- 
rence between the force and manner of fightimr of (hips and 
galleys, rendered their fervice in the fame line incompatible. 

When we confider therefore the chanje introduced, both 
in tlu couiltu&ian and working of the (hips, occafionei by 
the utc of cannon, it ncceflarily follows, that fqnadrons of 
men of war muff appear in the order that is now generally - 
adopted. 

The machines w hich owe their rife tn the invention of gun- 
powder have now totally tupplanted the others ; fo that there 
u fcarce any but the fword remaining, of all the weapons 
ufed by the ancients. Our naval battles are therefore almoft 

always decided by fire-arms, of which there are fevrral kinds, 
known by the general name of artillery. 1 n a (hip of war, fire- 
arms are diftinguifhed into cannon mounted on carriages 
fwivel-caorwm, ^renadoes, and mufquctrv. See Cannoh, 

&c Betides thefe machines,- there are (evcral others ufed in 
merchant fhips and prrvatrera, as cohorns, carabines, fire- 
arrows, organs, dink pots, he. 

The wciterB on naval taffies have been but few, indeed, 
confldcring the importance of the fubject ; and the oitly • 
countries that have produced writers on this fubjedl, fo far 
as wc know, arc Fiance and Britain, particularly the firft. 

One would be led to imagine that Britain, from its infular 
fi;uauor 7 having bred fo great a number ol excellent fearsen. 
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Hirtmy. fn j hiving To often been engaged in Mill contcfls, would 
^ •» 1 _ naturally have produced a number of writer* on this, a* well 

on fubjc&s of much left confequence to it a* a nation. 
The reader will* however* no doubt be furptifed to hear, 
that we have only one icientiltc treatiie on naval tallies, 
infilled An FJftj cn Naval Tatties, iff c. by John Clerk, 
Efq'; o‘ Elden, near Edinburgh ; til the other ireatilcs 
publifhed in Britain on this fubjeft being either tranf- 
lations from the French, or remarks upon the French 
authors (a). Some of die principal French treatifes on 
naval tactics are the following : I. I? Art Jet Armeet Art- 
valet, oh Trade Jet Evolution/ Nava/ei, par Paul L/Hofte, 
I vol. folio, printed at Lyons 1727. 'Phis hook was tranf* 
hted and publifhed by Chriflopher 0‘Bryen, Efq; in 410, in 
1762. 2. Taftique Navale, ou T raite del Evolutions et Jet 

Signoux, par M. le Vifeompte de Moropucs, 4to, Paris 1763. 
3. Le AIan<ruvrier , par M. Bourde de Villchuct. 4. L* Art 
Je Guerre cn Mer, <m T a&tqve Na vale, iffe. par M. lcVifcompte 
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de Grenier. Tranflation* of the two lad hire appeared in Hifturj 
Englilh in 4(0 in 1788, under the name of the Chevalier Je'~~~' r ~ m 
Snufeui/ ; and a tranflation of parts of the three lad is in the 
2d vol. of the Elements and Pradtice of Rigging and Sca- 
manfhip, publifhed at London in 1794* Ocher books on 
evolutions and tatties arc, Theorie Je It Manauvre Jet V oif- 
feaux, Paris, 1689. Pitot* 1 Theory of IVorlumj Ships applied to 
PraSire StC. tranflited by ,>tunc, 1743. Lie la Afanruvre 
Jet Vaijjtaux, ou Traill Je ALch unique et Je Dynatn/que, iffc. 
par M. Bouguer. 7 lx Brtii/l Alan, Ac. by William Flex- 
ney, 1763 . A Sea Aftnual, by Sir Alexander Scbomberg, 

1789. A / r irw of the Nava I Force of Great Britain , &c. by 
an Officer of Rank, 1791, &c. 

Wc (hall occalionally confult all thefe works ; and as fume 
of them treat largely of the tactics in prefent ufc, while in 
others new fy items are propofed, our article will naturally 
be divided into two pans, keeping the prefent practice and 
propofed innovations totally diltinct from each oilier. 


Naval TACTICS. 


PartI. The PRESENT SYSTEM or NAVAL TACTICS. 


^ Chap. f. Of the Orders of Sailing. 

^flee^into Ft - set of (hips of war is ufually divided into three di- 

three fq«iv vifioiM or fquadrons, called the centre, van, and rear ; and 
tln-n*, the each fquadron has a commanding officer. The commander 
centre, ' n c ) t ;^ or admiral Q f the fleet, is in the centre column ; the 
vice admiral has the command of the van ; ami the rear ad- 
miral, that of the rear. The (hips of each fquadron are 
diflin^uifhcd by the pofilion of their colours. The (hips of 
the firll or centre fquadron carry their pendant* at the main- 
top-gallant mail head. The (hips of the fecond diviflon 
carry their pendants at the fore top. gallant mail head, and 
thofc of the third diviflon at the mizen*top maft head. 
Each fquadron ought, it poffible, to conflll of the fame 
number of fhips ; and alfo to be of the fame force, fo that 
each may be equally able to attack or rcpulfc the enemy ; 
and when in a line, the feveral parts will be equally ft rung. 
When the fleet is very numerous each fquadron foinc- 
times fubdivided in a flmilar manner iuto three diviflon* of 
centre, van, and rear. 

When the fleet is formed in the line or order of battle, 
each admiral takes liis pod in the centre of his fquadron, 
the commander in chief being in the middle of the line. If 
the enemy be not in fight, the ftore-fhips flrc-lhips, (loops, 
ftc. are to be to the windward of the fleet, bccaufc they can 
be more eaflly fupported, and can more readily obey the 
fignals that may be made to them. There are frigates to 
the windward of the van and rear of the convoy, for the 
purpofe of looking out for the enemy, and keeping thofc 
vefiels in their proper flations. But if the enemy is in fight, 
then all thofc (hips which are not to be in the line of battle 
are to be on the other fide of the line with refpeft to the 
enemy. II the fleet is failing in three columns, the firll 
or centre fquadron is in the middle between the fecond and 
third fquadrons; one of which, according to circumftances 
foims the flat board and the other the larboard column : and 
each admiral leads his refpc£tive diviflon. If the fleet is 
defticed for a certain place at a confidcrable diftance, it ii 
generally formed into iquadrom ; but if cruiflng in expec- 


tation of meeting the enemy, the admiral naturally keeps 
his fhips in fuch failing pufltions aa may be moft advanta- 
geous to lorm for a£tion as quickly as poffible. Thefe va- 
rious pofltions or arrangements arc called orders ; and that 
they may be better underlined, it is neceflaty to prcmiic the 
following definitions : 4 

The (larboard line of bearing, is that line upon which the The 6tr- 
(hips of a fleet, being ranged, bear from each other upon a 1 * 4111 * 
elefe- hauled line, whatever courfe they may be fleering ; and 
fothat, upon hauling their wind or tackin ' together as may 
be neceflary, the fhips will be in a line dole- hauled upon the 
(larboard tack. < 

The larboard line of bearing, is that line from which the W J'- 
(hips of the fleet, by hauling their wind, or tacking together, V* 
may be formed in a line dofe-haulcd on the larboard tack. 0 ^ ,5 *' 

A fleet of (hips is faid to he in the line a-breaff when the -yhe 'in* 
fhips keels arc parallel to each other, and their mainmatls iflibreai. 
the fame (Iraight line. 7 

The bow and quarter line, is when the Osips arc tanged in B id 
a (Iraight line cutting their heels obliquely in the fame angle H**® 
Hence at any intermediate (hip, the (hips towards one extre- l|i€ ' 
mity ol the line will be on the bow, and thofc towards the 
other extremity will be on the quarter, of that (hip. f 

If feveral (hips (land on the lame line and fleer the fame Ship* I** 
courfc, but different from that line, they arc faid it be 
eihiquier, or t bequervaife. ’ g 

Manoeuvre in fucccflion, is when a fleet, ranged in one ofgut 
the orders of failing, and (landing on the fame line, the tame «(**“' 
manoeuvre is fucceffivety performed by each (hip as (he 1 * 5 ® 
arrives at the wake of the van (hip of the whole fleet, if in 
ore line ; or of the van (hip of her particular diviflon when 
divided into fquadron*. So tluit a fl«t tacks or veeis, bears 
away or comes to the wind in fucccflion, when all the (hips 
of every line execute, one after another, the fame manoeuvre 
on the (ame point of the wake of the leading (hip. 1? 

The number of orders of lailin? is commonly affirmed ,oF,re 'T> 
be five ; and denominated the jiijl, feeond, third, fourth, and 01 
fifth orders of (ailing ; betides an order of battle, an order ot 
retreat , &c. 

In 


(a) The tcafon why Britain falls fhort of the French in this rtfpeA, is, that in various fea-ports in France there are 
academies cfhblifhed for the exprefs purpofe of educating thole intended for the navy in the various branches of naval (ciencej 
whereas, in Britain, there is ouly one academy dUbliflied at the cxpencc of government, namely, the Marine Academy 
at Portfmouth ; and, excepting navigation, fcarcely any other branch of naval fcience is taught in that feminary. It ah® 
requires great intereft to be admitted. Wc are, indeed, well aware that there arc boys educated for the fea-fcrvSce »<* 
tCbrifl’s Hofpital, London, ar.d at Greenwich fchool, See. The education there i» not, however, adapted for officer* >» 
the navy, being only writing, arithmetic, a little mathematics ncccflary to underhand navigation, and navigation. 
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Iq the fit ft order of failing, the fleet is ranged an one of 
the line* of bearing, and each (hip ft ec ring the fame eourfe. 
Thus in fig i. let the vrr'd be north, and the fleet ranged 
on the (larboard line of hearing, and let the (hips Itecr ,»ny 
eourfe, as Couth -weft. In this cafe, the fleet is ready to foim 
the line on the tlarhoard tack by hauling the wind. Again, 
let the fleet be ringed on the larboard line of bearing, and 
fleering the lame eourfe as before, as in fig. 1. ; then the fleet 
is in a pofttion ready to form the line on the larboard tack, 
by tacking. 

In a numerous fleet this method of failing is defective; 
as the fleet will be too much extended, and therefore the 
communication between the van and the rear rendered more 
difficult than when in a more connc&cd order. It is of ufe, 
however, when the enemy is in fight, as then the fleet may 
be readily formed in order of battle ; and in that calc only, 
or in palling through a rtrait, will it be ncccflary to range 
the fleet in this order. 

In the fccond order of failing the fleet is ranged on a line 
perpendicular to the direflion of the wind, and (leering any 
proper eourfe. This order, which is reprefented in tig. 3. 
has the fame defers as the former; and has alfo this difad- 
vantage attending it, that the fleet cannot fafely tack in uic- 
ceffhm from thi> order, as each (hip at the time of tacking 
is in danger of falling on board the Ihip next allcrn ; and 
therefore, if the line is clofe, the fhip a Hem mull bear up 
confulcrably, in order to avoid being on board the fhip a* 
herd, which at that time is in ilays. 

The third order of failing is that in which the whole fleet 
is ctofe-haukd, ranged upon the two lines or linn of bear* 
ing, and therefore containing an angle of twelve points ; the 
admiral’* fhio being at thr angular point, and the whole 
fleet fteering the fame eourfe. Thus, in fip> 4. the wind 
being inppofed north, and the fleet clofe- hauled on the 
ftarboard tack : Then A being the admiral's Ihip, one part 
of the fleet bears from him weft* north* WC ft, and the other 
part caft-north-caft. 

This order of failing is no doubt preferable to either of 
the former, as the (hips are more collcdled, and can more 
dift.inclly perceive and obey the fignals ; but if the fleet is 
numerous, it will be too much extended. 

In the fourth order of failing, the fleet is divided into fix 
or more columns, as may he judged ncccflary : by which means 
the fleet is muck more connected than in any of the former 
orders. The commanders, ranged upon the two lines of 
bearing, have their fiquadronr aftern of them upon two lines 
parallel to the dirc&ion of the wind ; the firft (hips of each 
column being, with rcfpeCl to the commander of their fqua- 
dron, the one on his (larboard and the other on his larboard 
quarter. The diftance between the column* flvould, how- 
ever, be fuch, that the fleet may readily reduce itfdf to the 
third order of lading, and from that to the order of battle. 
This order is adapted for fleets or convoys crofting the o- 
ccan, and is reprefented in fig. 5. But as it requires much 
time to reduce a fleet from this order to that ol battle, it is 
therefore defective when in prefence of an enemy. 

The fifth and lad order of failing is that in which the 
fleet is divided into three columns clofe-hauled, and there* 
fore parallel to each other ; and alfo the refpeftive (hips 
abreaft of each other. The van commonly forms the weather 
column ; the centre divifion, the middle column ; and the 
rear divifion, the lee column. Circumftanccs may however 
require the van to be the lee column, and the rear the 
weather column. If the fleet is very numerous, each divi- 
fion may be divided into two columns ; and each admiral is 
to place himfetf at a little diftance hefbre, and in the direc- 
tion of the middle el his divifion. Fig. 6. and 7. repiefcnt 
this older of failin'*. 
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The diftance between any (hip and that adjacent to it in Opix* r,f 
the fame column, and aho the interval between the column*, ; *'*• t 
arc regulated by the commander in chief according to cir- 
cttmftances. The interval or perpendicular diftance between \fc-hnd . f 
the columns h commonly taker j inch as, that the angle con* '• <h«* 

tallied between the line of the columns and an imaginary' 1 
line joining one of the extreme (hips of that column, and,, 
the (hip at the other extremity of the adjacent column, may 
be about two point*. The meafure of this angle mull how- 
ever depend in part upon the length of the column ; and 
when it is determined upon, the diftance between the co- 
lumns may be found by multiplying the length of one of the 
columns by the tangent ol the above angle to the radius 
unity : whence, if that angle be taken equ-d to two points, 
ffccdtngth of a column multiplied by the decimal .414 will 
give the diftance between the columns. Thus let a column 
contain fix (hips; let the diftance between each be too r a- 
t horns ; and the length of each (hip from the extremity of 
the bowfpritto the Hern 4(1 fathoms ; then the whole length 
of the column will be 776 fathoms. Now the above rjijle 
being taken equal to two points, the diftance between the 
columns is equal to 776X.4I4=: 3 2 lx fathom*. , - 

The order of battle is formed by drawing up the (hips ofOrdcr of 
the fleet in a line nearly dole-hauled, and under an eafy iail;' utf l c - 
each fhip being at a ceitain alfigned diftance from that next 
ahead, as a hair or a whole cable’s length. The fire-ftiips, with 
frigates ahead and aftern, form a line parallel to the *ormer, 
and to the windward of it i: the enemy is to the leeward ; but 
to the leeward if the enemy is to the windward. Without 
this line another is formed, parallel thereto, of the ftore-fhips, 
flee. with frigates ahead and aftern. Fig. 8. represents tlic 
orlcr of battle, the fleet beio* on the (larboard tack. , <t 

In retreating from a fuperior force, it is ncccflary to dn*Ot.lw of 
up the fleet in fuch an order that it may. with the greatcil retreat, 
advantage, oppofc or annoy the fall failing veffels of the 
enemy : for thi* purpofe, the order of retreat commonly ta- 
ken is that which is the invcrle of the third order of failing. 

As the fleet generally runs before the wind, the (hip# o( the 
line are therefore ranged on the two lines ot bearing ; hence 
theft lines contain an angle equal to 135 degrees. The ad- 
miral is at the angular point, and the frigates, tranlports, 

&c. are included within the wings to leeward. In place ot 
running before the wind, the fleet may take any other pro- 
per dirc&ion ; hut fl ill the angle contained by the wings is 
to be 13 5®. Thi* order of retreat is reprefented in fig. 9. 

The order ol convoy is that in which the (hips arc all in Order nf 
the wake of one another, fteering on the fame point of the convoy, 
compafs, and forming a right line. If the fleet is numerous, 
it may be divided into three columns, which are to be ran- 
ged parallel to each other, that of the admiral occupying the 
middle, and all (leering the fame eourfe. 

Having defined the different orders of failing, we fhall 
row proceed to (how the method of getting a fleet under 
wav, and of bringing it to an anchor. 1C , 

In order to pet a fleet under way, the lcc column is to To get a 
get under way (irft, and bring to all at the fame time, juft ,ifc * undtr 
as they find themfclvrs after calling. Tire centre column w *^ r * 
is then to perform the fame manrruvre, and call likewife as 
footi as the other column is brought to ; and both columns 
will remain in that pofttion till the weather column, which 
is dill apeak, having weighed, (hall be alfo under way. The 
three columns may often be got under way all at once : but 
to execute this the fleet muft nil att together, and with 
equal ardour; foi the weather (hips muft not, at any rate, 
be under w ay before the lee ones. If it be neccflaiy to get 
immediately in order of battle, the weather columns arc at 
once to bear away two point# together, that they may take 
ihcir polls in the line of battle ahead of the kc column. 
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If the fleet be moored in a line, head lo wind, the rear 
fhip may pet under way firft, arid haul immediately by the 
wind ; the other* in fuccellion, from the rear to the van, 
ran rafily take their Ration in her wak *, fo that the rear 
(htp will now become the leader. Or, live fleet may all pet 
under way at the fame time ; but the van fhip in to bring 
to, while the refl, carting the other way, would Rand on by 
the wind on the fame tack on which they hfcre caft, and 
come to tack fucceifivcly in her wake, to form the order 
of battle. 

To bring a fleet to an anchor, it ought, if confiderablf, 
to anchor in three parallel lines, on one of the lines of bear* 
ing, and at the proper diftance which the length of the 
cnlnmns require ; the diftance between the adjacent fhios 
in the fame column being about a cable’* length. TH^vqn 
and rear of the columns are to corrcfpond with each other 
CXattly in the dire&ionof the wind, that they may with cafe 
get under way, and form the order of battle with facility, 
fo as to be rblc to difpute the weither-gaoe with the enemy 
if he fhwild come in light. A* this evolution is to lie per- 
formed in moderate weather, the fleet being in three columns, 
they arc all at the fame time to bring their Ihip’* head to 
the wind under their topfaib, and let go their anchors to- 
gether, clewing up their topfails with all poflible difpltch ; 
putting the foot o*' the fails in the tops, and loofcmng the 
(heels before hauling them down ; then veering away an 
equal quantity of cable to preferve the aflrrned diflance. 
When it blow* fo frefh a* to require the topfails being reef- 
ed, two cable* length may be kept between the (hips, and even 
three if it He likely to blow hard. 

If the fleet do not exceed ao (hips, they may anchor on 
one of the lines of bearing ; or parallel to the coaft, in places 
where trade-winds are common, provided they blow in the 
direction of the land ; for, in all cafes they muft be in a 
condition to get under way at the firft fight of the enemy, 
whofe approach is never to be waited for at anchor j becaufe, 
if it be dangerous for a Angle fhip, it muft be ftill more lo 
for a fleet, the movements of which arc interrupted by the 
difficulty there is in getting with celerity under way (hips 
which are moored, and which, in that cafe, art not able mu- 
tually to fupport one another, as is abfolutrly rcquifuc in a 
feet. 

Chap. II. The Manner of Forming the fever al 0 r» 
ders of Sailing. 

The firft order of fading is formed as follows: As the 
fleet is fuppofed to be in no particular order, that fhip which 
i« to lead on the p^opofed line of hearing on which the fleet 
» to fail, runs to the leeward of the whole or greater part of 
the fleet, and then hauls her wind, carrying an eafy fail : 
each fhip then endeavours to get into her proper Ration, by 
chafing the fhip which is to be next ahead of her ; and 
when in the wake of the leader, muft take eaie to preferve 
the afti ’tied diftance from the fhip immediately ahead, by 
incrcafing or diminifhing the quantity of fail : and if any of 
the fleet fhould happen to be fo far removed from her fecond 
ahead a* not to be able to chafe her without getting out of 
her way towards the line, in that calc fhe muft take her Ra- 
tion diferet ion ally in a line with the leaders, and leave a 
proper interval. The fleet will now be formed in the lire 
o‘ battle; from which the firft order of failing is formed by 
each ftiip bearing away at the fame inftant, and fteering 
each the fame propofed courfe. 

To form the fecond order o* failing, the leader runs to the 
leeward of the whole, or of fo many of the fleet as that each 
fhip may ealily fetch his wake, and then fleers a cowrie 
eight points from the wind, carrying aa eafy tail. £ack 
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ftiip now gets into her proper Ration, by chafing that which Mwneref 
is to be ahead of her t and when the whole fleet is formed 
in a line, which will be perpendicular to the dtre&ion of y r ,j er , 
the wind, each fhip beats away at the fame inftant, and the 
whole fteer the fame intended courfe. — — • ■ J 

In the third order of failing the admiral is in the middle 
of his fleet. Now, the fleet being formed in a line, on one j, c t > jr ^ 
of the lines of bearing, as above directed, and the (hips ftccr- or.li-r «f 
ing in the wakes of each other, or tenrpoints from the wind, failing, 
the leading or leeward moft fhip firft hauls her wind ; the 
freond (hip, as foon a* fhc ia in the wake of the Icadct, 
hauls her wind alto ; and in like manner each ihip until 
the admiral* fucceflmly haul their wind as foon a* they 
have reached the wake of the leading fhip ; and at (he fame 
suit Ant that the admiral’s fhip hauls her wind, the other, or 
ftemmoft half of the fleet, do the fame. The fleet will 
then be in the third order of failing* as reprefenttd in fig. 4. 

From this order of failing the fleet can be cxpcditioudy 
formed into the line of battle on either tack. 

As the fleet, in the fourth order of failing, ia divided into To form 
fix columns, and the three commanders ranged on the arrof 
two lines of bearing, the commandct in chief being at the 
angular point ; in order, therefore, to form this older, the 
admiral* range thcmfelves on the two lines of bearing, at a 
proper diftance from each other, and lteer the pi oper courfe ; 
the fhip* of ihc fevcral columns come each iqto its refpec- 
tivc place, forming thcmfelves into lines in the direction 
of the wind, and parallel to each other, as in fig. y. ,4 

In order to form the fifth order of failing, the three lead- To fr i* 
ing (hips of the divifions are to take their polls ahreaft, and k’H 
to leeward of each other, keeping their wind under an 
fail. Then the (htp* o r each fquadron making fail, will range ~ 
thcmfelves in their rcfpeCtive Rations, afterti of their leaders, 
and keeping the fame courfe; each Ihip piefcrving the ap- 
pointed di fance from that next ahead ; and the comman- 
ders of each divifion, and each fecond, third, &c. (hip, are 
to keep thcmfelves mutually ahreaft of each other. 

To form the order o ,r battle, it has already hern obferved. To firm 
in the liift order of foiling, that the (hip which is to lcjid l ^ c 
runs to the keward of the whole, and then hauls her wind" 1 ^ 
upon the tack direfted, carrying an eafy fail. Each (hip 
then makes fail according to her diftance, and chafes the 
(hip which is to be immediately ahead of her in the line# 
and Hauls in her wake in the line or. which the van fhip is 
moving. • it 

The admiral, or (hip appointed to make the angular To foon 
point, runs to the leewaui of the fleet, and brings to ; 
each Ihip runs to its relpcftive Ration in one of the lines of 0 1x11 
beating, and brings to ; one half ol the fleet being on one 
of the lines of bearing, aftero and in the wake of the admi- 
ral, and the other half on the other line of bearing, on the 
ftarboard or larboard bow of the admiral. When this is ao 
comphfticd, the whole fleet bears away be f ore the wind: the 
two wings will now brtr from the admiral two points be- 
fore his beam, and ready to fom the line o* battle upon ei- 
ther tack ; the (hip* on the admiral’s ftarboard bow being 
in the line of bearing tor the hi board tack, and thole on hit 
larboard bow in the line of bearing for the ftarboard tack. 

Chap. III. To Change from the feverai Orders of 
Sailing to the Line of Battle. 

*9 

To form tho line from the firft order of failm-r r If theT* fr ' m f 
(hips be running latye on the tack anfwciing to the line of P( n 
bearing on which they are failing and the line to be formed, ^ . 1** 

on the fame tack, all the (hips haul the wind at the lame ! c r of fe**" 
time, or at kaft each fhip hauls her wind immediately altering, 
the next to windward : but if the licet be ©a the other teck 

with 
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cirrurr.ftrr.ee*. If the lire of battle i* to be formed «*ii the 
the Line «n other line of bearing, the icewardmnft (hip either veer* or 
taiki, and hauls her wind: the reft of the fleet veer or tack 
“ - “ v at the fame tift c, and ftecif with the wind four point# free ; 
and each (hip fucccflivclv, as foon as fhc get# into tiie wake 
of the leader, haul# her wind. Hence the line of battle will 
be formed from the fir ft order of failing. See fig*. 10. 
and 1 1 . 

To form the line from the fccctid order of failing, the 
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fleet haul up together on the tack directed, presenting their 
heads on the line upon which they are ranged, or eight 
point* from the wind. The leading (hip then hauls her 
wind, and is followed in fuccefllon by the reft. That the 
(hips may rot be too near each other, they tnakefidl a* they 
haul their wind, or their Seconds p.ftern fhorten fail to open 
,, die order. See fig. 12. 

Fron» the To change from the third order of failing to the line 
thi*d rder of battle: The (hips being iuppofed poing Urge, that 
filling, w -gj’ c h {* i n the line of bearin'* for the tack on which 

the line is to be formed, and the (hip at the angular point, 
haul their wind at the fame time ; the (hip# of the other 
wing haul up together eight point# from the wind; then 
each (hip moves in this dirc&ion until fhc reaches the wake 
of the other wing, where (he haul# clofc up. See fig. 13. 

To form the line of battle on the fame tack from the 
fifth otder o( failing t Let the weather column form the 
▼an, and the ke column the rear. The centre brings to, or 
or.ly keeps ftccrage-way ; the weather- column bears away 
two point#, and hauls it* wind as foon as it is ahead of the 
centre ; the lee-column tack* together, and runs under a 
prefs of fail, to gain the wake of the centre, when it retackt 
together and complete# the line (lee fig. 14.) This evolu- 
tion may alio be performed as follows: The weather-column 
brings to ; the centre and kc columns tack together, and 
gn away two points free : when the centre-column has 
gained the wake of the van, it retackB together, and brings 
to ; end when the Ice column has gained the rear-line, it 
rctacks together, and then all (land on : otherwife the ke- 
column bring* to ; the centre goes under an eafy fail two 
points free, to get ahead of the rear-lquadron ; while the 
van carries a p-ef# of fail, alfo two points free, to get ahead 
of the centre divifion*. 

Hitherto the weather column hai uniformly been fup- 
pofrd to form the van, and the Ice-column the rear-divifion : 
the line may, however, be formed by interchanging thefe 
columns in a variety of different ways, fume of which arc as 
-3 follow. 

Tf.esrr.tre i. Let the weather and centre columns interchange: In 
*4id wei- this cafe the centre-column (lands on, the weather-column 
bears away eight point#, and as foon as it reaches the wake 
of the centre-column, which now forms the van, hauls up 
together: the Ice-column tacks together, and goes under a 
prefs of fail fcarccly two points free, fo as juft to gain the 
rear of the Hue, and then rctacks together, as in fig. 15. 
*1 hi* evolution may alio be performed by the ke column 
bringing to ; the centre lauadrun then bears away together 
one point, and as foon as it has gained the head of the line, 
hauls its wind ; and the weathei-column bean away toge- 
ther three points, under an eafy fail ; and when it has got 
into the wake of the van, hauls up together, forming the 
centre divifion. 

Tfc cftiue 2. Let the centre and lee columns interchange : The ke- 
• n«t lee co- column (land* on clofe-haukd, under an caiy (ail ; the wca- 
co j umri |j Carf away two points under a prefs of fail, until 
ai3 ^ ui ^‘ it reaches the head or the line, and then hauls up : the centra* 
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column bears away ci;*.ht points ; and when in the wake of rothm*# 
the !te-colunm, which is now the centre diviiiou, hauls its fl°y t,u * 
wind. See fi t; . .6. 

3. The weather and Ice column# interchanging; For this elrc Lu c « : f 
purpofe, the lie-column (lands on clofc-haulei under a pref# Battle, 
of fail ; the centre-column bears away two points under an 

eafy fail, and hauls up as foon as it ha* come into the wake of pbe'wes- 
the new van fquadron ; and the wtatlicr- column bcais away ther and Its 
eight point# until it gain* the wake o( the ccntrc-column, 
and then hauls up, as in fig. 17. crc h»®' 

4. The centre forming the van, and the weather column 

the rear-divifion : The lee column brings to, the ccfitre co- The centre 
lumn bears away together two points, and forms the line a- ,,>rra u»iC 
head of the new centre fquailron ; the weather* column veers * J ; ^ Xca»*[cc 
away together feven point* on the oilier tack, acd forms j; lc rrar 
the Tear fquadron. See fig. 18. Pint 

5. The Icc column to form the van, and the centre the cicctcv. 

rear divifion : In order to this, the lccjcolumn Hands on ^ 

der a prefs of (ail, the weather- column bear* away together,,,^,., f ifnu 
three point* under an eafy fail, and the centre column bears the van 
away tight points { and each, when it has gained the wake *-’■<( «hecen- 
o( the new van, hauls its wind. See fig. 19. dWifiM^ <ar 

To form the line of battle on the other tack from the ,g * 
fifth order of failing. The wcathcr-col umn fuft tacks in To form 
fucccffion ; the centre and kc column# (land on, the fir ft the line on 
under an eafy fail, and the Iccond under dill lefs fail, accord- 
ing to the length of the columns; and the leader* tack when ^ 4f *|, CT . 
they gain the wake of the new-formed van, and each (hip column 
tack* in fueveffion a# it reaches the wake of the above men-f in»" gth* 
tioned van (fee fig. 2C.) Very great care muff be taken by VA0 »* C * 
the centre and lee columns, left they draw too near the 
fternmoft (hips of the van, and alfo each other. 

To perform this evolution, the centre and weather co-The'centra 
lumn* interchanging : The weather column bring* to, thc»ndwes- 
centrc column (lands on until the leader judges he will bej^” to .^ 
fully able to ckar the weather- column, and then the centre- rcrc han-" 
column tacks in fucccffion : when the laft (hip of th'iB r.cw-gi r .g. 
formed van ha# paf!ccl the weather column, that column 
(lands on, and each (hip tacks in fucccffion as foon a* it 
reaches the w ake of the van. The lec column Hand* on, 
and tacks in iucccffion as the (hips attain the wake of the 
van, and at the lame time carrying a moderate fail, that 
there may he a fufficient interval left for the weather-co- 
lumn to form the centre divifion. See fig. 21. 40 

To form the line from the fifth order of failing on the The centre 
other tack, the centre and Ice columns interchanging. The and Irt co* 
cent re- col on. n brings to ; the wcather-column tack* in 
ccffion under very little fail, and the Ice-column Hands on^,^ 
under a prefs of fail : when the leader of the lec column has 
gained the wake of the line, he lacks, and it followed in 
fucccffion by hi* divifion. The centre-column i* to fill and 
(land on, when the fir ft (hip of that column, and the laft 
(hip of the ke-colnmn, bear from each other in a line per- 
pendicular to the direction of the wind. See fig. 22. 4r 

To form the line on the other tack from the fifth order The wcj> 
of lailirg, the weather and lec- columns interchanging : 1 he 'her and J»e 
weather and centre columns bring to; the Ice-column ftand#y“|“^^*' w * 
on under a prefs of fail, until it can pafs ahead ot the wca-^ ]n ^ 
thcr-column, and then tack* in fucccffion ; the centre-co- 
lumn fill* where its leading (hip and the laft (hip of the 
ke-culumn bear from each other, in a line perpendicular to 
the direction of the wind, and tacks in fucccffion when it 
has gained the wake of the new van. In like manner, the 
wcatlieT-column fills when its leading ftnp and the laft ot the 
centre bear in a line perpendicular 'to the wind, arid cac ^q-| !C ^y ea . 
(hip tack# in fucccffion when it has gained the wake of the e!«er-cu- 
ccntrc* Sec fig. 23. (umn pf* 

To form the line on the other tack, the centre forming Cn (t 10 ,h * 
M m*a thc rwar * 




the van, rnJ the weather the rear divilion : The weather- 
column brings to, the other columns make fall and Hand on, 
till they can paf* on the other tack ahead of the weather- 
column, when they tack in fucceflion, When both columns 
have parted the weather column, it tills, tack* in i'ucctffion, 
and forms the rear. Sec fig. 24. 

To form the line on the other tack from the fifth erder 
of failing, the Ice-column forming the van : The weather 
and centre column* bring to ; the Ice-column carries a preft 
of fail, and tack* in fucccffion when it can pafs a-hcad of the 
weather-column ; and when the lafl Ihip of this new van has 
parted to the windward of the former weather-column, the 
van fquadron fhottens fail, to give time for the other columns 
to form : the weather and centre columns till at the fame 
time, to gain the wake ol' the van, when they tack in fuc- 
ctrtlmt. See fig. ay, 

To form the line from the order of retreat ; The leader 
of the wing, which is to torm the head of the line, hails 
the wind, and that wing follows in tuccertion ; the other 
wing goes four points ficc together on the fame tack, and 
thus tuns parallel to the wing which firil began the evolu- 
tion ; and they haul up together when they arrive in the 
wake of the line. Sec fig. 26. 

Chap. IV. To change fr'.m the Line cf Battle to the 
different Orders c / Sailing. 

Tp change To change from the line of battle to the firft order of 
fr. tn the failing on the fame tack : All the Ihips bca: away together 
(4 lc number of points directed by the admiral, obfctvjng to 
keep thcmfelvcs in the line of bearing for the tack they arc 
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in. The ilernrToft fhip bears away firil, and the rel! fuc- 
ccflively as quickly as pofBble, to prevent being too ucar 
each other. 

To change to the firil order of failing in bearing for the 
line on the other tack : The leader hears away four points 
to leeward, and is followed in fucceflion by the rcll. When 
the fternmoft fhip has bore away, the whole haul up, and 
they will be in bearing ior the line on the other tack. See 
4^ fig. 27. 

7°tW Xe *^* 0 c ^ an ^ c f rcm the line of battle to the fccond order of 
toad order Wing : 'I lie whole fleet bears away tog. liter ten points ; 
tf£tiliuf. and fo proportions the failing from the van to the riar of 
the line, that when the head moll fliip, which firil prefles fail, 
(hall come abrcall of the fccond fhip, the iccond fl ip adapts 
her fail to keep in this heating ; and fo on in fucceflion, 
each obfenriog to keep the Ihip that immediately preceded 
her in the evolution in a line with berfelf, perpendicular to 
the direction of the wind ; and the whole fleet ivill now be 
running before the wind (fee fig. 28.) liut il it is intend- 
ed that the fleet {hall fleer any other given courfe than that 
before the wind, the whole fleet may then alter together to 
A7 the propofed courfe. 

To <» srpe To change to the third order of failing from the line of 
to the ilunl battle 2 The whole fleet bears away together ten points; 

* * the hcadmoft half of the fleet, including the centre flap, 

carry an equal degree ol fail, in order to preferve their line 
of bearing ; each fhip of the remainder of the fleet carries 
lefs fail in fucceifion, foch as will form and preferve on the 
other line of bearing with rtfped to that upon which they 
were ranred before the evolution ; and by this means the 
fleet will be foimed in the third order of failing. See 
fig. 29.' 

To chanre from tbc line of battle to the fifth order of 
tn ihc fifth (ailing on the fame tack : In the treatiic of Naval Taftici, 
® r .j Cr 1 publifhed in the fecond volume of The Element t of Rigging 
ihVfunc en< ^ S tiimar, Jhip* there are various rules for perfotming this 
ucJc. evolution, according as the different fquadiuo# in the Line of 


T of 

friLiug. 


Platt 

cctexrvi. 

4* 

To dianec 


them as enamp’es. tieuiU 

1. When i: is intended to change from the line of battle o.*frt»o£ 

to this order of failing, fo as that the van fh*!l form the 
weather, and the tear the ke column, and the fleet at the J 

fame time keep as much to windward as poffiblc ; the van 

ar.d centre tack together, and run clofi -hauled in bow andfWrrn-nrfthc 
quarter-line; the rear moves on in its former courfe undcrwe*Ucr 
an eafy fail. When each (hip of the centre is abrcall of itsj^ 1 
corrcfpondent fliip in the rear, the centre retacks: the * a ®iujna, e 
Hands on until the centre and rear come up, ar.d then re- 
tack*, and all the columns regulate their distances. See 

tig- 30- . 50 

2. When it Is intended that the van lh?ll form the lee,Thc vtn 
and the itar the weather column ; the van bears away togt-f* n:ingtKe 
thcr under an ealy fail, and goes at right angles with 

line ahead : the centre at the fame time goes avray 

points free, and each fliip fleers for that ihip ol the van column. 

rrfptblively which is to be abreaft of her when in column. 

The leader of the van irmft determine the diflance, by not 
hauling up with his divilion until his fliip and the fternmoft 
fhip of the centre-column, which is drawn up with him, are 
in a line at right angles with the wind : I hey then both 
(land on under an eafy fail, while the rear crowding fail 
partes to the windward of both. See fig. ? 1. 51 

To change from the line of battle to tie fifth order off® 
failing on the other tack : This evolution may be performed jf' 

in as many w&y* as the former, according to the intended f j,, l(a 

portions o r the different columns ; but in fuch a Work asihe 1 >ih >4 
our 1 *, it may be fufficicnt to obferve, that, liaitkon 

1. When the van in meant to form the weather, and ir 

rear the k'C column : The van t~cks in lucccUion ; the 3 j 
leader ol the centre tacks when the leader of the van is paf-TIr v-in 
fing him exactly to windward, and his divilion follows him;h»‘ n, ' ,l J- ,t * ,e 
the rear matitcuvrcs in the iaine manner with refpedt to 

centre. See lig. 32. ?h c \ et vo- 

2. When the rear is to form the weather, and the van thelomn. 
lcc column : The van tacks in fucceflion ; and when about, S3 
either brings to, or fhortens fail, to allow the other columns 
time to form. The centre and rear then carry fail, and 

in luccefT.on. The centre tacks when its Wader has the »i diitcw* 
centie of the lee-coluntn in a line at right angl-s with the* 1 '* Ucw 
wind, or when its ventre partes aftern of the Ice column. * liU 
When the centre is about, it regulate* its rate of failing by 
the lee-column, either by bringing to or making equal lad ; 
and thus both wait for the rear to pafs to windward. *i he 
rear tacks when its leader has the r.ift fhip of the lcc column 
in a line at right angles with the wind, or when its centre 
fliip p«fk* aftern of the Uft (hip of the centre-column. 6ce 

tig : 33- ' , 

i o change from the line of battle to the order of retreat : To <? ante 
The lcadci bear* away four points ; and all the fleet follow- to rhe rr- 
ing dole- hauled, they will come to file off in lucceffion at‘ ,cro * rc ‘ 
the fame point in the van (hip’s wake, till the ccntic fhip 11 '' 4 * 
arrives at the angle where the evolution began. Then the 
order of retreat will be formed, and ary courfe whatever 
may be fleered, fmcc the two winrts will be equal and in or- 
der on the (larboard and larboard lines of bcariug, forming 
consequently between them an angle o.‘ 135 degree*, big. 

34. reprefeuts the order of retreat formed from the line of 
battle, tlit whole fleet going four points free. 

Chap. V. To Mand'uvre the Line of Battle. 

The method of forming the fine of battle, when the 
fhip* are in no previous order, has already been explained, 
lu this place it is intended to point out fomc of the various 

evolutions 
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Naval TACT 

evolution* tbit are, or may be, performed by a fleet which 
lb already formed in line ofbattle 

The fleet being in line of battle, to form the line on the 
other trek, by tackin' in fucceflion : The hcadmoft (hip of 
the fleet tack* firit, having pteviouily made mofe fail or the 
fecond having (hortened fail, in order to io create the inter- 
val letween them; for it often happen* that one or two 
cables length are run over before the fliip ahc?d has been 
abie to fill her fails on the other tack. When the tirU (hip 
is about, either the fecond makes more fail, or the third 
Jhortcna fail ; and then the iecoud tack* as toon a* (he has 
gained the wake of the leader, the helm bein r pur down 
at the inftant fhe opens the weather quarter of the firit (hip, 
which is already on the other tack. In like manner the 
third, fourth, &e. (hips tack, each at the mllant it has gain- 
ed the wake of the leader ; and thofe fliips already about 
mutk prelcrvc their afligoed difla::ce«, by lliortenin » fail, if 
ncceffary, until the whole fleet is on the other tack. If a 
(hip mitre* days, die ts immediately to fill agaiu on the lame 
tack, and make (ail with all partible expedition, taking caie 
to keep aa dofe as poffible to the wind, end not to fall oft* 
to leeward. By this means (he will get ahead and to wind- 
ward of thofe w hich follow her ; and they will pci form fue- 
cvflwely their evolutions in the wake of the (hips which arc 
already on the other tack, only Handing oti a little tarthcr than 
they would have done if the (hip ahead had not milled flays. 

The fliip that mifled flays will return fooner to her (buinu, 
by making all pulIRble lad to windward of the lme. See 

fir ss- 

To form the line on the other tack without ticking in fuc- 
ceflioti ; The whole fleet veers together: thereat (hip hauls 
her wind on the other tack, and (lands on, while all the 
others go two points free on the other tack, and haul 110 as 
they fucctflirdy gain the wake of the leading fliip. Thus 
the rear of the line on the one tack becomes the van on the 
other sack. See fig. 36. 

The line to veer in lucceflion : The van fliip of the line 
veer* round, and fleers four points free on the other tick ; 
and when (he is clear of the tear Ihip of the hoc. (he hauls 
her wind ; the refl follow, and haul up in fucceflion. See 

fiff-J 7 - 

The line to tack and retack together: In tacking together, 
the llernmofl (hip ut the line puts in (lays; then he*- iccnnd 
ahead puts her helm down ; and fo oa throng !i the w hole 
line, to prevent the fliip ahead from falling on board the 
(hips aftern. I he fleet will then be in bow and quarter 
line ; from which, if tacking together, ro (hip mafl put in 
flays till the (hip on her weather quarter is in the act of 
tacking. 

The line bear aw-ay together, preferring their bearing for 
the line: The rear begins this evolution, the lie rr moll (hip 
bearing away the number of points propofed ; and fo on a* 
quickly as poflible, to prevent tailing on board of each 
other. 

To turn to windward inline of battle: When the fleet has 
fta- room, the molt advantageous method of gaining to wind- 
waid is, that all the (hips of the fleet may go about toge- 
ther ; a* by this mean*. the whole fleet will gain as much to 
windward as in the calc of a Angle (hip. The fleet will be 
in line of battle on thd one hoard, and in bow and quancr 
line on the other. I his is alfo the moil proper method to 
get to windward on a coail when the wind is parallel to the 
land : But if the fleet is turning to windward in a Avail 
or between two (horei, the fleet fhould tack in fucceflion; 
for if all the (hips tacked top ether, the van would be foon 
in with the land on one fide, and loon after the fleet had re- 
tacked the rear would be in with the land on the other fide: 
hence this w juM occaliou a number of fltort boards. In 
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psflTmg through a limit, other circumflances are alfo to beMarurtivie 
attended to, as tides, See. ^heTiVn 

To interchange the van and centre fquadron* : The van 0n}cf 
bears away a little, and brings to ; the centre paffc* on to Scuting. 
windward, edging a little, M get ahead of the former van -v *- J 
on the fame liues the rear, coming on under an tafy fail,,! f 
edits away like wife, to obtain the wake of the new centre^, ^1^ 
Iqtndron. See fig. 38. ran and 

Tu-interchar.gc the van and fear fquadron* : The van an! «ntr« 
centre fqna.’innx hear away a little, and then bring to, the f? 1 **^ 0 ®** 
van ohlcrving to Ik-su* away a little more to the leeward y ail a _j 
than the centre. 1 be rear (tarda on to gain the head of 1 car fqna. 
the line ; and when abrraft o* the fbirr.er van, the ccntied rQ u-- 
fills, and both (landing on, toim attend • »f the new' tear, by 
cd in,' down until they arc in 3 line with it. Sec fit*. 59. 63 

l‘o interchange the centre and rear Iquzdrons : The van Centre «u* 
(lands oil under an cr.fy fail, while the centre bears away a^* 
little and brings to, and the rear at the fame time carries a 
prefs ot fail to pal’s the centre to windward and get into the 
wake of the van The van and centre then ed><- away to 
gain the line with the new rear iquadron, which then tills. 

See fig. 40. * <54 

The van to pafs arid farm the rear: The van fquadron The van t» 
ed e» away a lulle and bring* to; the other two (quad: tint, P“ to the 
crowding tail, Hand on till they get ahead of the sew rear, 
and the:* edge away a little to iorrn in the line; alter which 
the rear fills. fi*- 

Tbe rear to pafs and form the van : The van and cent re Thy r.-ar to 
btar away a litile and bring to ; tiie tear makes fail, partes t 1 * * tu { uc 
ahead of both, and then edges away to Iorrn on the hmc 
line, 'i'heie two montruvres are fg Ample as not to (laud in 
need of iliu It ration uy figures. 

Chap. VI. To Marten vre a Fleet firmed in the Fifth 
Order Sail we. 

* ^ 

This order of failing is vc*-y advantai*eon* for a numc - 1 * 0 Ml1 " . 

.. ■ - ■ • - - .. ncravre the 


fifth 

ol 


rous fleet, as it keep* the (hijw elofer together, and there- 
fore more connected with each other than either of the three 
firll orders. The method of forming thi> order is fhown in 
Chap. II.: and the method of manoeuvring in it, which 
with very little altcrat ion is alfo applicable to the rouith or- 
der, is to be the fubject of this chapter. iy 

To tack the columns in fucceflion : The (hips of the lce-To tack in 
column having more diftance to run before they can recover f*»cccflion. 
their pofuion, mull go about firil in fucceflion. When the 
rentre leader finds himfelf abreaft of the leader U> leeward of 
him, or at ti^lit ancles with the clofc-baukd line on the 
other tack, upon veh cb the lee leader is bow moving, lie 
tacks, and is followed in fucecflion by Ins divilioti. ‘i lie 
weather column paying the fame tegatd to the centre-co- 
lumn, mantfuvres in the fame manner (lee fig. 41.) In this 
evolution the weather-column ft ill continue'* to windward ; 
and fhwuid the columns have ck>fcd too much, or be too far 
afutukr, either of which may happen from the inequality in 
the rate of failing of the different (hips, the order may be 
recovered cither by the kc or windward column bearing 
away, fo as to make an angle equal to that propofed, ax two 
points, between any column, and a line joining the leader of 
tii-it column and the Aernmcii fltip of the naxt column. 

If this evolution i* to he performed in the night, the 
weather-column rruft tack firil. In order to prevent the 
rifle of one column pa fling through the van of the other co- 
lumns, the next column mud not lack till it* leader is fen- 
Able that many (hips of the column immediately to wind- 
ward arc about. When about, the leader* make little fail, 
while their followers make fucceflivdy a little more, in order 
to form their refpc&ive columns. The columns which are 

com* 
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f pletcW about fbou.d either bu’ti? to anti wa : t for the ncit, 

\'t b4tU °* ftu'uljjui! keep fleerage way ; thus the fo-mer weather* 

Ur,! 1 i,t cohimo (hould w.ut for the centre, and both fhould then 
tMihng. wait for the former lee-column. In this evolution the wea* 
thcr and Kc columns will he interchsn *eJ. As lome rifle 
way attend the execution oi this at ni rht, it is nr.cfl advi- 
sable to uck the columns together, and tall in bow and quar- 
ter line ; becaufc, Ihould it become ncccflary to rctack, or 
ftiould the wind change before the completion of this evo- 
lution, much cun.ufiou might enfue. By tacking together 
this will be avoided. 

To tack the column s together : The flernmofl (hip* of the 
three columns put in Hays together ; and when they are 
obfirred to be fo, their tcconds ahead immediately put thefr 
helm down, and fo on through the whole fleet. Each co- 
lumn will then be in bow and quarter line. See fig. 42. 

To veer tl»e columns in fucccflion : The leader of the 1 c e- 
wtec rue. co ] utn „ vccrs round, and fleers lour point* free upon the other 
tack, followed b\ the (hips ot that divifjon ; and of which, 
wl.en he is clear of the flernmoft (hips, he hauls up. The 
centre and weather columns perforin fucceffivcly the fame 
evolution, obfervirig to continue Handing on till they fucctf- 
fively bring the point at which the lee-column began to veer 
to be*r in a right line to leeward of them. They likewife 
fucccfliveJy fpting their luffs when the point at which the 
Ice column hauled it* wind bears right to ltcward (fig. 44) 

Each column having the fame diflancc to lun, if the evolu- 
tion be well executed, the leaders of the windward columns 
will find thcmfelvrs, when they fpiing their luffs, exactly a- 
brtaff of the leader of the lee-column, and fo wQl all the 
other (hips. But the miking er fhoitcning fail will at all 
events redtify the inequality of failing. 

T* t-jm to To turn to windward in the fifth order of failing: Let the 
windward, fhips of the fleet be fo arranged, that the leaders, and alfo 
the correfponding (hips of the columns, may be in the di- 
rection of the wiad ; as by this means the fleet will gain 
more to windward, and at the fame time be Id’s liable to 
difordcr. Now the van fhips of the columns tack at the 
fame inflant, and arc followed in fucccflion each by the re- 
maining (hips of the divifiun, when they reach the wake of 
their leaders, or the fame point when they went about ; 
hence there will always be three fnips in ilays at the fame 
time until the whole fleet has got* on the other tack. The 
fleet then (lands on any affigned diflancc, and then r clacks 
in the fame manner as before. See fig. 44. 

To interchange the weather and centre columns: The wea- 
wcatftV** *^ cr an< * ^ cc co ^ umn5 ^ c l0 * or only k« c P Average way. The 
and centre CfntTC column tacks together; and forming a bow and quar- 
culujitm. ter line, goes dofe-liauled to gain the wake of the weather- 
column ; it then retacks together, and Hands on, while the 
weather-column bears away to it* new flation in the centre, 
and thejee- column fill*. See fig. 45. 

To interchange the weather and lee columns: The centre 
column brings to ; the lee column Hands on under a prefs of 
fail; and when its flernmoft (hip can pafs to windward of the 
van of the centre column, which will be when the centre 
(hip of the lec column is in a line peipcndt'cular to the di- 
rection of the wind with the van of the centre column, the 
lee column then tacks together, and Hand* on clofe-haulcd 
till it comes in a line with the centre column, when it goes 
large two points to get into the Hation which the weather- 
column left ; aud then veers together, hauling the wind for 
the other tack. At the beginning of the evolution, the 
weather column bears away together under little fail, and 
goes large fix points on the other tack, fo as to get into 
the wake of the centre column ; it then haul* to the former 
tack, going two points Urge, till it ranges abreaff of the 
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centre column, when it biings to, am] waits for the new wea- M«n*j « 
thcr column. See fig. 46. * tirrn 

To interchange the centre and Ire columns: The centre and Ij/vj 
wcaiha colurar.s bring *0, or keep flevr»TC way, as i» najft s 
convenient; the lee column tack# together, and picffc* fail « — v 1 — > 
10 gain the wake ol the centre column } which, when they '* 
have iffittcd, they rctack together and (land on t i« a ^! 

n-ntrc-coUmn then edges away under an caly fail, fleering, Lam*, 
if it lay to, eight point# ftom the wind, aud il it kept fleer- 
ajc w'ay only two points, until it comre into the flation of 
the lec column, where it hauls to the wind ; while the wea- 
ther column fill* and Hands on : and the order is re- 
ciUbhfficd by (hotltoing or making (all, according to c»r» 
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The weather column to paf* to leeward : The weather-'Hie * •*- 
column Hands cm undcsr very little fail, while the centre atu l' I h i ^ c r ^ 
lee-columns tack together, and cairy a prefs of fail till theyT;™",, 0 ^ 
teach the wake of the weather-column, when they retack, watJ. 
and crowd fail till (jiey conic up with the weather- column ; 
and when they have gained the wake of the wcathtr co- 
lumn, it bertre away two points, to gliin its Hation to lee- 
ward. and then hauls to the wind or brings to till (he new 
weather and centre columns come up. Sec fig. 47, 

The lec-column to pals to windward : The weather andy^'i?^ 
centre columns bring to, while the lee column carries failiuntntj 
and tack* in fucccflion a* 10011 a* the leading (hip can wea-P 1 * 1 ® 
thcr the hcadmnfl fhip of the weather-column ; and when ar . w, “ 
rived upon the line on which the weather-column i* funned, 
it re tacks in fucccflion, forms on the fame line, and either 
brings to or Hand# on under very little (ail. If it blinds to, 
the other two columns bear away together two point*, to 
put thun (elves abrcaH of the column now to windward ; but 
if the new weather-column flood on under an cafy fail, they 
may bear av.ay only one point to gain their proper Hation*. 

S.efig. 4«. • T , 

As it is of the utmofl importance that each fhip be in her vktlwf it 
rcfpcCtivc Hation, both to preferve order, and that the vari-k * 
ou« evolutions may be more readily performed, the officer 
of the watch will therefore be ever anxious to preferve tbeij^sy 
Hation of his fhip. This he may do by his quadrant ; but ue iT f 
the more ready method for this purpoie is by means of the the 
Naval SquAt£, which is couiliucicd as follow* ; fijusre. 

Upon fame convenient ptace at the middle of the quarter- 
deck, deferibe the fquare A BCD (fig. 49.), of which the t ioa, 
fides AD and BC aic parallel to the keel; through the 
centre line G draw the line EF parallel to AD or BC, ard 
draw the diagonals AC and BD ; bifeet the angle* EGD, 

EGC by the flraight line* GH, GI, and the naval fquare 
will be conftm&cd. Now fince the angle* FGD, FGC 
are equal to four points, being each half a right angle ; 
therefore the angles EGD, EGC are each equal to 12 
points, and conicqucntly the angle* EGH, EG l are each 
equal to fix points. Hence, if a fhip is running clofc hauled 
on the (larboard tack, in the direction FE, the direction of 
the wind will be IG, and her clofe-haulcd cuurfc on the 
other tack will be GC : But if (he be mnning in the Came 
direction FE upon the larboard tack, her clofe liaule-i 
couifc on the (larboard Uck will be in the direction 

CD. :t 

In order now to apply the naval fquare to the keeping of a***! *PP^* 
(hips in their icfpeCtive liations, let the fleet be formed in cation- 
the fiith order of failing clolc-hauled, the correfponding 
ftiips of the columns coinciding with the direction of the 
wind, in order to turn to windward with greater facility. 

The correfponding (hips in the column mult be kept in the 
direction ot GH, or Gl, according to the direction of the 
wind aud the Uck they arc upon, while all the (hips of 
3 the 
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Tn rcftoT-e ths fame Column mud be in the direction of EF. Sec 
th • Order 

of Brttls *• i u a , . , . r 

•pot] shif-s A f a,n » the fleet h* m three column) in one of the 

cfthrWi -I.Iinci of tearing, th: ‘kip being cl ofe hauled on the other 
1 1 * "'tack. The fhipt of etch column will He in the direction of 

one of the diagonals while the eorrefponding fhipt o* the 
Other columns will be in the direction of the other dii- 
gonn! (fig. yi). It will alfo be the fame if t’.e columns 
are in one line bearin', and ijnin^ four mints Urge on 
the la ne tack. The applicitioct of the naval ftjuarc in other 
cafes will be obvious* 

Ciiap. Vlf. To re'tore or reform the Order of Battle 
upon Shi ts of the JVind. 
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Torcftoe i. Lit it be htenJcd tn refivre the order o r battle 
the v *«■ on the fame tack, th: wind coming fbr/ard, and fhift- 
o on iuh* * n f a * ,e31 ^ l ^ an In this cafe, the while 

t f t ,, e w . n ,t fleet is to faring to e<ecot the leader; who, in order 
the feme that the fame di fiances between the fhip* may- be pre. 
i»ck. ike fentd when the line is reformed, ftfe*-* a courfc ah (fa', 
mv* * ff»r- $ 2 *)> a * to be ** right a'tfles t<» the mid 11c point be- 
w irJ c-fc t^cen the former and prefent direction of the wind : hence 
than n< the courfc he mufi flceT will be known by adding half the 
p>;mca. number of points the wind has fhifte:! to eight points, and 
aprilyin *g this fum to the former dole. hauled courfc. At 
foou as the leader has arrived at the nev clofc-haulcd line 
with refoeft to the (econi (hip ahead, that /hip iminedi* 
atdy fills, and bears away the fame number of points as the 
leader ; and when both thefe hive reached the dole hauled 
line with refoe to the third fh?o, fhe rJfo fill*, and bears 
away. In like manner the remainin' part of the fleet bear 
a wsy in fucceffion ; and when they have got into the clofe- 
hauled line he with the flernmnfl /hip, they all haul their 
wind at the fame infant, and the fternmoft /hip fills and 
ftands on dole hnulrd. 

A very expeditious method of performing thi* evolut-on 
is as follows : The whole fleet hiving fallen off as foon as 
the wind fhifred the fame number of points which it chan- 
ged, the leader bears away eight points from the middle 
point between the former and pretent diiedions of the wind ; 
or, if the wind has (billed near fix points, in this cafe the 
lender mid bear a vay eight points r rmi the new direction 
nrf the wind ; hut then the fleet will be dofer than before, 
and the leader hauls his wind ns foon as the ftemmofi fhip 
bears on the c!oft>hauled line from him ; The fecund (hip 
bears away when /he lias reached the wake of the lender, and 
uKo hauls her wind when (he has again gained his wike. 
In like manner the third, fourth, & c /hips bear away, and 
•Mb haul their wind in fucceffion, until the /lernmod and 
So the whole line is formed again. See fig. 53. 

Four^cints. If the wind fhifrs exactly four points ahead, the whole 
fleet is to veer round till the heads of all the (hips arc direc*’ 
ted to the point cxsflly oppofire to their former courfc ; 
and the rear fhip, which has now become the van, is to run 
four points large upon her new tack, and the red o f the fleet 
to fol’ow her in furceflion ; and when the laid (hip, which was 
the former leader, is got into the wake of the haadmofl in 
the line, the whole fleet is to veer together, and the order 
will be reformed on the former tack- 
Fi?hV If the wind (hifts eight points forward, the (hips are to 
pou.it. 
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veer round alto 'ether till their heads are on the point of the The B^er 'e. 
c impafs oppolitc to their former courfc ; then the rear (hip, f 

having become the van, is to haul clofe by the wind on the 
fame board ; all the other (hips arc to haul up in fucceffion, 
and range in the wake of the leading Ihip ; and when the 
hit !hip is in her ft at ion, the order will be reformed on the 
fame tack. 8a 

If the wind chan res 12 points easily, the fleet mufi T, y‘ iv * 
veer round together, and haul their wind in fucceffion o:r‘ 0lul ** 

* ; 


the firft tack. 

2. The wind cumin r forward, and the order of battle to To reform 

be reformed on the other tack. ‘ft'orJrrof 

If the wind fhift* ahead lefs thin fix points, all th? fhip*^' 1 ^,]^ 
of the fleet are to veer round, till their hea ls come to thcr 4 :k, he 
oppofite point of the compos with refped to their former *i«1 c - 
courfc; and then the rear ihip, which is now b.-come the ni '*£ 
van, is to haul clofe by the wind on that tack, and the,^ n 
other /hips follow her in fucceffion. From hence the fleet point*, 
mi fht pals to the line of battle on the former tack by veer- H4 
ing in fucceffion. Ir the wind comes ahead more than fix Be: wee fir 
prints, but left than twelve, the fleet is to manoeuvre in the ‘“h 
fame manner as before. If the wind comes ahead exactly pJ> V T * 
twelve points, the tack is to hc changed. r*r ive 

3. When the wind fhlfts aft, and the order of battle to :H,int * 

be re r ormcd on the fame tack. Th/wind 

If the wind has (hifted left than two points, the Imdcrr ovm £ ^ 
hauls his wind, the fleet Hands on as before, and each (hip a ;r! th- or* 
hauls her wind in fucceffion as fhe gains the wake of the l ^ r 'f hau 
leader. If it is intended to change the tick, the whole ^ re ~* 
fleet tack together, and the (lernmolt Ihip, which now be* h C r tni0 
comes the leader, liauls up, and the rril bear down and haul ack. 
up in fucceffion. aWk 6 7 

Ir the wind changes fixtecn points, all the dliips brace 
about for the other tack immediately, by which meins the ^8 
fleet will be going four points large; then the (hips tick- The w ni 
ing or veering initantly together, the order of battle will be Uniting 
rdlorcd or formed again on the fame tack as they were be- P, *- < ^ n 
fore the wind changed. W 
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In a naril en ^agement, the prefent mole, as has already l eliic 
b:cn obferved, is to draw up the floet in a ftrai/ht line upon l,ut ^ e * 
one of the clofe- hauled lines under an cafy fail. The fri- 
gates, fire-fhips, tranfports, flee, are placed at proper di- 
(Hnces on the other tide, with rclpe^l to the enemy (b). 

The difla-ce between two adjacent fliips in the line is afu- 
allv about a cable’s len-gth ; but the admiral in creates or di- 
mmilhes this inicrvtl according to circtimftances. ajtnn- 

r.earer, however, the fhip** arc to each other, the llrongcr is. ai ,c*f«y be- 
theline, and the more difficult to be broken or forced by the ing 
enemy t but ftill there mu (l be a fufficient interval left, fo 
tliat i' a fhip receive con/iderable damage, fhc may be got 
out of the line without becoming foul or fall ing aboard of the 
(hip next afiern, which would be the means of putting the 
wlirde line in confufion. 91 

The (Irength of a fleet depends ilfo more on the largcnefs 
of the fh:p», and the weight of the metal, than in their num- xr J c 
her. The fewer the number of /hips in a fleet, the mo;*e th igh 4 
distinctly will the fignals be perceived and anfwered by thofe f « *** it 
near the extremities of the line ; the better aifo will the or- ‘'“mf**’* 


(a) Seveial able officers have been of opinion, that when fleets are ranged in order of battle, iirfiead of being etofe- 
hiulcd, they fliouk! have the wind trvo points free, or upon the beam. Some of the reafons alleged in fupport of this 
opinion are, that the fh.ips can more cafdy keep their ftatior.s ; and ir any fhrp fhuuld happen to faU to leeward, (he ni3y 
eaiily regain her ftation, which would be almuil irrpofiible were the fleet dole hauled. 
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^ m ^ r ~ dcr cf battle be kept, and the fleet moreeaf.lv nrrncruvenrd. 

' A large fhip it not fo foon difablcd a* a fniall one ; ard in 
the cafe of a three-decker, alihou'h the upper deck {hould 
happen to be confuted with the wreck of broken malls, 
yards. See. and hcncc it being fcarccly poflTfole to work the 
pins on that deck, yet if the weather be not tenifiefluous, 
the pin* on the other two deck* may be w >rktd. If 
boarding {hould be dcen.td practicable, it is evident that the 
laryc fhij>, upon account of the height of her fi le, as well as 
for other reasons, will have greatly the advantage over one 
of a lefs fize. Large fnips arc *l£o for the moft part more 
able to encounter a ilorm than final) one* ; and in a gale of 
wind la-gc {hip* have commonly the advantage in point of 
failing. Hence it is obvious, that a fleet compofcd of large 
Jhios may have greatly the advantage over a fleet confuting 
of lefs Ihips, though much more numerous. 

As in a naval engagement the two fleets are drawn up 
dofc-hauled. on two line* parallel to each other, one of thefe 
fleet, is therefore to the windward of the other. The wind- 
ward fleet lias fevcral advantage* not pofTeflcd by the flret 
to leeward, and the leeward licet ha* alfo advantages over 
the weather fleet. The advantage* and difad vantages of 
each of thefe fleet* arc a* follow ; 

The fleet to windward may approach the leeward fleet at 
_ pVafure, and can therefore d« termme the time o* commcnce- 
Wiadward. n,cnl the action. If the weather fleet is more numerous, 
it may fend down a detachment of ihips on the rear of the 
leeward fleet, and thereby put it into cnnfnfion. If ary of 
the ibfps of the fleet to leeward fhould be diCtbled, the fleet 
to windward may irith peat eafe (end down tlicir fire-flrps 
upon them, or fend a detachment after any part that gives 
way. J'he weather fleet may hoard if the admir.il thinks 
prope^Rii'* it is fcarcely incommoded with the fmoke, which 
is carried off by the wind to the fleet to leeward. 

The difsdvantages of the fleet to windward are* an inahi- 
fleet to to < l ,J,t the fight when once engaged, without being 

windward, obliged to pafs through the enemy’s line, which is extreme- 
ly dangerous ; becaufc the fhips being already very much in- 
jured before they are obliged to fly, they muff cxtxrA to be 
ftill more fo ; and a* they have it no longer in their power to 
form the order of retreat, this mancruvre is abfolutily a de- 
fperatc one. If the fleet to windward tack ahu tether, in 
order to *>et off, the line to leeward may do the fame, after 
having raked the weather fhips in flays, and follow them 
on the other tack, with the advantve having gained the 
wind of the centre and rear disifioni of the flying line. If 
it blow' frefh, it is frldom that weather {hips have their 
lower deck guns fuHicicntly elevated ; whenre it refults, that 
the {kip being a little inclined on the lee fide, the guns of. 
ten runout again at their ports after being fired, which very 
much retard* the fervicc of th'- artillery, lince the guns 
are obliged to be bowfed in again every time for loading ; 
and oftentimes they can make no ufc at all of their lower 
tier. Again, fuch of the flaps a* are fo difibled a* to he 
obliged to quit the line, cannot eafdy do it, becattfe in veer- 
fog. for want of being able to tack, they fall between the 
two lines, where they are raked ahead, and by that 
means completely put in diforder: but (hould they be 
fortunate enough to be able to finifh their evolution, it is 
ftill very difficult for them, difablcd as they are, to pet to 
windward of their line, and very o‘tcn they fall foul of the 
next {hips aflern of them, which have it fcarccly in their 
power to prevent the accident on account of the fire and 
fmoke, dpccially if the line is much contraded ; and {hould 
thefe perceive it, and try to avoid being run foul of br fall- 
ing back on their next flap aflern, and fo on thus fucccf- 
focly, it might happen, that from one to the other a great 
part of the fleet being obliged to manoeuvre, their hie would 
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lcflen, and very often ceafe, by their covering eieh other ; The 
when, if thr enemy take the advantage of this critical mo. w " r 
ment, the diforder increafe*, and all is loft. But thefe 
inconveniences may be partly prevented by luivitii* the dif- 
al.lcd fhips quickly towed out of the lint by the boats of 
the fleet, which for that purpoie fhould always be hoifted 
out from each ftiip before the engagement Lc/ins. Other, 
wik, if the (hips in the wcatbrr line, not being too clofe, 
have the neccflary (pace to obferve what paffes ahead of 
them, and to manoeuvre, they ought to range thcmklvca to 
leeward of the difablcd (hip, in order to cover her, and ap- 
proach nearer to the enemy ; all the other (hips brariug 
up alfo together to prtferve the line. 94 

The fh ip* in the line to leeward hive the advantage of Ad r 4 ir> 
fetving with facility and effeft their lower deck guns in all 
weather* proper for fleets to come to a&ion : they '■'*** 
quit the engagement at plcafure : their difablcd fhips can ’ 
without difficulty quit their flations v. hen neceflity requires 
it : the? can form the order of retreat with more readinefa, 
or continue the aAion as long as convenient : in fhort, the 
lee line o l battle, if fuperior in number, can alfo double the 
enemy, by nuking tome of the fhips in the van or rear to 
tack, and put one of the extremities of the enemy’s line be- 
tween two nrrs ; and if they ate formed in time, they may 
cannonade the enemy while bearing down to the attack. ^ 

J he di( advantages of the fleet to leeward are, its being And iruJif- 
very much annoyed by the imokc, and a continued (bower Advance* 
of foe from the wnds 'ailing on board, repelled by the wind, 
which i: not intended to may be productive of dreadful con- 
fequences. The fliips of the In: to leewai d cannot attempt 
to boa d thofe of the other whatever mav be their inclina- 
tion for it ; they can hardly do more than accept the battle, 
without being alfo to determ-.ur either imc or ,1 linnet: it 
is even with great difficulty that they can avoid being board- 
ed, or prevent their line from being bmk.n, it the weather 
ft.ips are bent upon doing it ; and their lire (hips arc scry 
ft Mom of ufc. yg 

A general rule for the adoption of cither the weather ortf. 
lee page cannot be laid down. Sonv iimc* »hc one is pro-*dr J. * 
ferable, and (ometimet the other; and very o'ten »bc com- 
mandcr in chief has it not in Ids power to make an option. fll , tJl 
Having proceeded fo Ur with itffp* ct to the line of battle, other, 
it may not be improper to introduce in this place an account 
o( a naval engagement, with the conduct to be obierved pre- 
vious to, and'duiing the time o', its continuance. 

’I he engagement wifi not begin till the admiral makes , n 
the lignal, unlcfs an action is inknfibly brought on by fume rim k- 
unavoidable c ire cm Alices in the line, or portion of the van * p !t 

or rear or both fleet* in forming or approaching each other. 

The admiral in Inch cafe will make the proper (ignal for thc^-n ru: . 
van or rear, bv the diftinguifhiii^ flag of cither of thefe di-|K»fe. 
vif.ons, which will undoubtedly regulate the nrctflary nu- 
mtuvres of the left o' the fleet thrnujdiout the whole line. , 
During the time of an engagrment the greateft litencc is ^rt 
to be ohferved in each fhip ; tio one mull quit his poft uponr*> * * 
pain of death ; and fSoulii any one liappcn to refufe oU y- Vc d for=ir 
trig an officer, he (hall be put to death on the fpot ; the ni 
fame alfo (hall be done to any one whi> (hall hide himfclf, 
or feign to be wounded. The wounded mull be earned or 
conducted to the furgeon by thofe who have been appoint- 
ed by the captain for thdt purpofe. Should auy one dii- 
cover an advantage to be taken, he (hall inform the offi- 
cer who (lands ncareft him. No kind of rigging what- 
ever is to be touched without an order. Should any dange- 
rous flrot be received at the water line of the {hip, fuch of 
the calkcrn, or carpenters, or any other perfon who perceive* 
it, (hall inform in private the captain with it, without lav- 
fog a word of the fame to any one clfc upon pain of death, 

4 unlcia 


The ll-et 

to carry 
Litic Uil 


100 

No eaitf »in 


Parc I. N A v A t T 

The liable unlefs it be a fuperlor officer ; the fame precaution (hall alfo 
be obferved about any part of the (hip catching Etc. 

Whilft the fleets are engaged, the admiral carries hut 
little fail : in this, however, he mud conduct himfclf by the 
motions u f the enemy, che Ihips always ubferving to keep 
clofe in the line ; and if any Ihip happen to get out of the 
line, the ihip which immediately follow* is to pay no 
regard to her, but endeavour to keep her tUtion in the 
line, 

. A captain mild not quit hi* ooft in the line upon any 

t't>rc U mthe whatever, tnlefs his (hip Humid be fo grcaily damn- 

hoc, pd « to render her incapable of continuing the action. 

i he little uil a fleet is under at fuch a time may in gene- 
ral give the (hips, though damaged in thur ri 'j»ing, See. 
time enough to repair their defects, without caufing an urt- 
neerdary interruption in the line, by withdrawing out of 
, action when their fern’ec might perhaps be of the ulinotl 
mt importance to the reft of the fleet 
Nor make A captain, through too impetuous a dclirc of diilingui/h- 
wh*outor ' a £ himfelf, ought never to break the order of the line, 
drr fr»m however inviting the advantage of an attack might then ap- 
the adau. pear to him to fccure focccfs : he mull wait with patience 
rai* the fignal of the admiral or commanding officer of his divi- 

fi' n, becaufc it is always more cflential to preferve and fup- 
port a clofc line in action, as it conllitutes the principal 
flrtngth of a fleet in general, than to attend to a particular 
attack between two Ihips, which commonly decides but 
little with regard to the whole, however glorious in appear- 
ance, ur.lcfs with a view at the fame time of taking or de- 
flroying a flag Hup of the enemy’s, and where fucccfs alone, 
even then, can jollify the attempt. 

The two immediate ftconds to the admiral ought to di- 
red part of their fire againll tlic enemy's flag- Ihip, or any 
“T" other that may attack their admiral ; fo that their chief at- 
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ftrengthened, and carefully filled up again without tofs of The fiat rk- 
tine. . The body of referve ii ufually formed at the fame "v -* 
time with the line, to prevent any irregularity that may hap- 
pen on lcaviri ; any intervals or npeuings j yet the admiral 
may draw (hips out of the line to torirt a body of referve, 
according to the time a:id circumftanct* of his filiation. 106 

The oldcil captain, after the fenior officer who commandsTh- « 
the body of referve, ought to relieve the fiift, or clofe that ca u * ll * 
part of the I:nc which the dilahlcd Hup lias been obi *nd- 
to quit j and 10 on luccrffivcly of the reft. er t o re- 

The commanding officer of the body of referve will not lit ve the 
be detached with the whole corps, unlefs on fome prtffingj* r,k 
occafion, to fottify the line, w litre iuch reinforcement « cd flll P* 
abiolutelv neteffary. It to de’end one of the fla^-officcrsThe wlidc 
ol the three iquadrous, he will be billowed by the nextboojrof rc- 
leriior officer ol the referve who was not before det *chcd,^ e,vc not 
in order to place tlirmfelves as feeor.ds, the riift ahead u* r 

the other aftern of the flag they arc to fupport, with- .,1^ 

out any diminution of the honour of his own proper fe-'f timer- 
condfc at the fame time, as they arc truly called in through t*° c r* 
nccclTity on that emergency, being not engaged before, and 
confequently better able to aflill and fupport the admiral j 
their duty being like wife to exert their utmoft efforts in at- 
tacking, or, if poflible, in boarding, the enemy's flag Ihip, to 
force him to yield, except they arc particularly ordered off 
to lomc other quarter or part of the ltnfc. JO l 

The admiral will fomelimcs order the whole body of re- Ti e nimi. 
ferve to reinforce one of the three fquadrons of the fleet, as rfc * "’•y <*• 
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tention Ihould be employed more in his defence than in that 
of their own proper (hip, as they mull facrilice every other 
confideratiou to the honour of their flag. * 

The fame attention mull likcwile be paid to any other 
(hip that may find herfclf engaged with one ot the endmy’s 
flag -flops ; the next to her ahead and allcrn fhould lerve in 
that refpecl as ftconds, by dividing pait of their fire 
againll iuch flag officer, in order to make him flrikc the 
founer. 

If any flag-officer ftand in need of being affifted, he will 
of couric make a fignal for the corps de referve ; or if there 
Ihould be none, he will fignify the lame to his divifion ; on 
which his two fccenda, with thofe ncartil him, will clofc in 
to cover him, and continue the atlion. The frigates of his 
fquadron will likewife be ready to give him the nccdTary 
affiftance ; and if he ihould tl ill continue the attack, he 
will in a particular manner be fupported by his whole di- 
vifion. 

Thofe ihips which happen to be moil expofed to danger 
flop* mutu- will nalui ally make the ordinary iignals upon tbc occahon 
10 F°* if they ihould receive any hurt or damage, in order to be 
fupported by fuch of the line ae are neared to them. 

104 When a fleet is fo far fuperior in number as to be able 
The h-jJjr to extend itfclf both ahead and aflern confidetably beyond 
of referve the enemy's line, the admiral generally forms tl»e excefs into 
Formed in a °* re f crvc » drawn up in a line oq the oilier fide of 
• line with th«*fleet with reipeft to the enemy. If the body of referve 
the /ri- is to windward, the (hips compoling it arc to be drawn up 
in a line with the frigates neareit abread of the centre ; but 
if to leeward, a little ahead of them ; being careful at the 
fame time to keep within reach of obferving diitm&ly all 
the iignals and motions ot the fleet, and to be ready to re- 
place fuch of the ihips as may happen to be difmaded or 
driven out of the line, where all intervals mud be properly 
Vox. XVIII. Part l. 
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he may fee occafion \ which, when he docs, the body mud i^holclio 
make all the fail it can, that each ihip may place herfclf t0 
fucccffivcly, the fird in the firil interval, the fccond in the force ci- 
(econd interval, and fo on throughout. If a, part only ofd»er of the 
the body of referve is wanted, the proper fignal will be made , 1 K * dron *- 
accordingly, ^ 

When the admiral has no further occafion for the body The body 
of referve, he will make the proper iigial for the ihips com-°f fe f c ? vo 
poJing it to relume their rc'peClivc poll* in the line, and l ? ** 1 °** 
thclc Ihip* will repeat the iignals. glo 

If any captain in the fleet think he can board with fuc-in cafe • 
ccfs one of the enemy's ihips, he will fignify the fame to th« 
admiral by hoillhig the boarding flag, together with 
particular pendant, to be more plainly didinguifhed : the^"*^- 
admital in return will make the proper fignal of approba-p fl &i<iWe, 
tion, oroth.rwife if he difapprnvc of the attempt, by let- 
ting ily that Ihtp's particular pendant that (he may obferve 
the llgnal the better. * lleiorc the captain make the fignal, 
he ought to confider well the ill cunfcqucncca that Blight 
attend fuch an enterprife if he fhould fail of fucccfe ; for 
the breaking of the order or difpoiition of the line, by quit- 
ting his pod, may he of much greater difadvanlagc to the 
whole, than any advantage arifing from hia victory, except 
that over a flag-ihip. 

When the admiral makes the fignal for his fleet to pre-Thc fire*- 
pare tor a&ion, the firc-fliips will at the fame time gct N ready iHips to 
their grappling-irons, fire engines, A.c. for boarding, antn ,re T* r * 
will likewife dilpofe all their combudiblts into their P r op cr ^.^j *, 
channels of communication, &c. as foon as poflible after thc-,,^ M 
action begins: all which, when ready, they will take care -a^ age. 
to make known by fignal to the particular divifion or fquiu 
dron they belong to, and they of courfc will repeat the fame 
to the admirals. )tt 

The iire-fhips mud be particularly cart r ul in placing To be out 
themfclvc* out of the reach of the enemy's guns, which"* the 
they may do abread and finder (halter of shear own ihips 
the line, and not in the openings between the ihips, unkft^y-, g Uft ^ 
to preveut any of the enemy's (nips that ihould attempt to 
force through their line, when they mull in fuch cafes ufe 
their utmoll efforts lo prevent them. They ought always 
N n t<s 
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The BjM'c to be very attentive to the admiral's fignals, a# well as thofe 
of the commanding officer of the particular fquadron they 
belong to, that they may lofc no time when the iignal is 
made for them to ad, which they muft quickly anfwcr by 
111 a fig nal in return. 

Thr fi e- Although no (hip in the line ffioidd be particularly ap- 
*a P tithe pointed to lead dowp or proted the fire-fhips, bcfidcs the 
(enemy «o frigates already ordered for thst particular purpofe; yet the 
bs sfliftcd (hip ahead of which the fire-fhip paffc* in her way to the 
*^ c *^ 4 * enemy, whatever divifion (he may bekmg to, is to efcort 
her, ar.d mud affift her with a boat well manned and armed, 
as well as any other fuccour Ihe n:ay Hand in need of : The 
two next ftiips to her muft likewife give her all ncccffiiry af- 
fiftance. The captain of a lite-fhip is to conlider, in fliort, 
that he is arfwcrable for the event, in proportion as he ta- 
ped* to be honourably rewarded if he fuccced in fo daring 
and liazaidous an enterprise. 

Since a general engagement of fleets or fquadrons of men 
r#Mi naval* war ‘ B not ^ u ? than a variety o» particular action j 
***** 11*' ffi'P 8 with each other, in a line of battle, it may 

merit be- not be improper to begin by deferibin^ the latter, and 
tween two then proceed to reprefent llie ufual manner of cor.dudling 
the former. 

Divided The whole economy of a naval engagement may be ar- 
iuco ptc- ranged under the following heads ; namely, the preparation, 
I araixn, the a&i'*n % and the repair or refuting for the pur poles of 

.A.no,«.d motion. 

116 The preparation is begun by iffuing the orders to clear 
The p'cpo- the (hip for action, which is repeated by the boar f wain and 
ration. his mates at all tire hatchways or ftaircafes leading to the 
different batteries. As the management of the artillery, in 
a veflel of war, requires a confiderable number of men, it is 
evident that the officers and Tailors muft be reft rained to a 
nairow fpace in their ufual habitations, in order to preferve 
the internal regularity of the fhin. Hence the hammocs, 
or hanging beds, or the latter arc crowded together as clofe 
as poffible between the decks, csch of them being limited to 
the breadth of 14 inches. They arc hung parallel to each 
other, in rows fttetebing from one fide of the (hip to the other, 
nearly throughout her whole length, fo as to admit of no 
paffage but by (looping under them. As the cannon there- 
fore cannot be worked while the hammocs aie fufpended tn 
this fituation, it becomes neceffary to remove them as quickly 
as poffible. By this circiiniftance a double advantage is ob- 
tained : the batteries of cannon are immediately cleared of 
an er.ghmbrance, and the hammoo? arc converted into a fort 
of parapet, to prevent the execution of fmaU-fliot on the 
quarter -deck, tope, and iorecaftle. At the tummons of the 
boariwain, Up ait hammocs ! every failor repairs to his own, 
and, having flowed his bedding properly, he cords it up 
firmly with a ladling or line provided for that purpofe. He 
then carries it to the quarter-deck, poop, or forccaftlc,. or 
wherever it may be neccftary. As each fide of the quarter- 
deck and poop is furnilhed with a double net-work, fup- 
ported by iron cranes fixed immediately above the gunnel 
or top of the (hip's fide, the hammocs thus corded arc firmly 
flowed by the quarter- mafter between the two pr.rts of the 
setting, fo as to form an excellent barrier. The tops, 
waiftc. and Iorecaftle, are then fenced in the fame manner. 

Whilft thefe offices are performed below, the boat Twain 
and his mates arc employed in fccuring the failyardk, to pre- 
vent them from tumbling down when the (hip is cannona- 
ded, as (he might thereby be difahled and rendered incapable 
0* attack, retreat, or purfuit. The yards are now likewife 
iecured by ftrong chains or ropes, additional to thofr by 
which they arc usually fufpended. The boatlwain alto pro- 
vides the ncccft'ary materials to repair the tigging, wherc- 
tver it may be damaged by the (hot of the enemy, and to 
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fupply whatever parts of it may be entirely deftroyed. The The Battle, 
carpenter and his mates, in the meanwhile, prepare (hot- ^t— 
plugs and maids, to dole up any dangerous breaches that 
may be made near the furfacc of ihe water ; and provide the 
iron work neceffary to refit the chain-pumps, in cafe their 
machinery fhould be wounded in the engagement. The 
gunner with hia mates arfd qmrter-gunncrg is bufied m exa- 
mining the cannon of the different batteries, to lee that 
their charges are thoroughly dry and fit for execution ; to 
have every thing ready for furnifhing the great guns and 
fmall arms with powder as foon as the action begins ; and 
to keep a fufficient number of cartridges continually filled, 
to fupply the place of thofc expended in battle. The ma- 
flci and his mates arc attentive to have the fails properly 
trimmed, according to the fituation or the (hip ; and to re- 
duce or multiply them, a* nccafion requires, with all poffible 
expedition. i he lieutenants vifit the different decks, to fee 
that they are effectually cleared of all encumbrance, to that 
nothing may retard the execution of the artillery ; and to 
enjoin the other officers to diligence and alert nefs, in un- 
king the neceffary difpofitions for the expected engage- 
ment, fo that every thing may be in rcadinds at a moment's 
warning. 

When the hoftile (hips have approached rach other to a 
competent neameis, the drums beat to arms : The boat- 
fwain and his mates pipe, jtU hands to quarters / at every 
hatchway : All the perTons appointed to manage the great 
guns immediately repair to their retpedrive ft at ions : The 
ctowi, handfpikts, rammers, fpungc.n, powder-horns, matches, 
and train tackles, are placed in order by the fide of every 
cannon : The hatches arc immediately laitf, to prevent any 
one from deferting his poll by efcaping into the lower apart- 
ments : The marines are drawn up in rank and file on the 
quarter-deck, poop, and forecafUe : The la filings of the 
great guns arc calk loofc, and the tompions withdrawn: 
the whole artillery, above and lx low, is run out at the 
ports, and levelled to the point blank range, ready for fi- 
rings 

The neceffary preparations being completed, and the of- The »di«* 
ficcrs and crew ready at their rrfpective ftations to obey they'd 
order, the commencement of the attion is determined by the 
mutual diflancc and fituation of the -ttdvcrle (hips or by the 
fipnil from the commander in chief of the fleet or fquadron. 

The cannon being levelled in parallel lows projectin'? from 
the (hip's fide, the mnft natural order of battle is evidently 
to rant>c the (hips abrcift of each other, especially if the en- 
gagement is genet aL The molt convenient diflancc is pro- 
perly within the point blink ran/e of a mulkct, fo that all 
the artillery may do effectual execution. 

The combat ufually begins by a vigorous cannonade, ac- 
companied wuh the whole efforts of the fwivctgun* and the 
(mail arms. The method of filing in platoons, or volleys 
of cannon at oner, appears inconvenient in the fca-fervice, 
and perhaps fhould never be attempted unlcfs in the batter- 
ing of a fortification. The fides and decks of the (hip, al- 
though fufficiently (Iron? for all the purpose* of war, would 
be too much fhaken by fo violent an cxplofion and recoil. 

The general rule oblervcd on this occafion throughout the t 
(hip, is to load, fire, and fpunge the guns with all poffible 
expedition, yet without confufion or precipitation. The 
captain of each gun is particularly enjoined to fire dhly 
when the piece is properly directed to its object, that the 
(hot may not be fruitlelsly expended. The lieutenants, who 
command the different batteries, traverfe the deck to fee 
that the battle is prufccutcd with vivacity ; and to exhort 
the men to their duty. The midfhipmen fecond thefe in- 
jun&ions, and give the neceffary affiflance, wherever it may 
be required, at the gun* committed to their charge. The 
8 gunner 
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The Battle gunner (hould be particularly attentive that all the artillery 
is fufficiently fupplted with powder, and that the cartridges 
are carefully conveyed along the deck* in covered boxes. 

I be hivock produced hy a continuation of this mutual a(- 
fault may be readily conjectured by the reader’* imagination: 
battering, penetrating, and fplintcring the Tides and decks} 
(battering or clifmounting the cannon ; man, hug and ilc- 
itroying the rigging ; cutting afuoder or carrying away the 
malls and yards ; piercing and tearing the fail* lo as to ren- 
der them ufclcfs ; and wounding, difabling, or killing the 
(hip's company ! The comparative vi ?our and refolution 
of the aflailants to effect thefe pernicious confcqucnccs in 
each other, gcue rally determine their fuccefs or defeat : we 
fay generally, becaufc the fate of the combat may lumrtirues 
be decided by an tuflorefeen incident, equally fortunate for 
the one and fatal to the other. The defeated ft- ip having 
acknowledged the victory by linking her colours, is im- 
mediately taken pofliffion ot by the conquerin', who fecurca 
her officers and crew as prifoners in his own (hip ; and in- 
verts h i principal officer with the command of the prize un- 
til til a captain is appointed by the commander in chief. 

R«p*ir. The engagement being concluded, they begin to repair : 
the car. non are fecured by their bretchings and tackles with 
all convenient expedition. Whatever fails have been render- 
ed unserviceable are unbent ; and the wounded malls and 
yards (truck upon deck, and (ifhed nr replaced by others. 
The Handing rigging is knotted, and the running-rigging 
fpliccd wherever ncceflary. Proper tails are bent in the 
room of thofe which have been difplaced a* ufclcfs. The 
carpenter and his mates arc employed in repairing the breach- 
es made in the (hip’s hull, by (hot plugs, pieces of plank, 
and fhect-lead. '1 he runner and his aflitlants arc bulled in 
rcplenifhiug the allotted number of char, id cartridges, to 
fupply the place of thole which have been expended, and 
in refitting whatever furniture of the cannon may have been 
damaged by the action. 

Such is the uiual proccfs and confequencc ©f an engage- 
ment between two (hips of war, which ma;, be confidmd 
as an epitome of a general battle between fleets or (quad rolls* 
The latter, however, involves a greater variety of incidents, 
and necefTarily requites more eomprehenfive (kill and judge- 
ment iu the commanding officer. A (hurt account of which 
alfo wc (hall next proceed to lay be’orc our tcaders. 

Defer j.'ioq When the admiral or commander in chief of a naval ar- 
ef «i rn- mamcitt has di (coveted an enemy’* fleet, his principal con* 
bctwven' 1 ccrn u<ulJ, y t0 a PP roac b and endeavour to tome to 
two fleets. a &*° n aR hx»n as poffible. Every inferior confideratiou mult 
be facrificed to this important object, and every rule ot ac- 
tion (hould tend to hallin and prepare for fo material an 
event. The Hate of the wind, and the filualion of his ad* 
verfary, will in fome meafuie djitaie the conduit ncceflary 
to be purfued with regard to the dilpolilion ot his (hips on 
. this occaiion. To facilitate the execution of the admiral’s 
orders, the whole fleet is ranged into three fquadrons, each 
of which is darted into three divifions, under the command 
of different officers Bctorc tlje adioo begins, the adverfe 
fleets are drawn up in two lines, as formerly deferibed. As 
loon a* the admiral difplays the fignal (or the line ot battle, 
the fcvcral divifions fcpaiatc from the columns, in which 
they were dll poled in the ufual order of (ailing, and every 
(hip crowds fail to get into its ltation in the wake of the 
„ next ahead } atrd a proper distance from each other is regu- 
larly obfervid from the van to the rear. The admiral, how- 
ever, will occasionally contract or extend his line, fo as to 
conform to the length of that of his adverfary, whofe ne- 
glect or inferior (kill on this occafion he will naturally con- 
vert to his own advantage, as well as to prevent bis own 


line from being doubled; a circumflance which might throw The Bit=lc* 
his van and rear into con k uf»on. Y 


W hen the adverfe fleets approach each other, the ciwrfet 
arc commonly hauled up in the brails, and the topgallant- 
fails and ftay- fails furled. The movement of each (hip is 
chiefly regulated by the main and foretop fails and the jib ; 
the mixen topfail being referved to haften or retard the 
courfe of the (hip; and, in fine, hy filling or backing, hoill- 
iny or lowering it, to determine her velocity. 

The f.gnal for a general engagement i» ufually difplayed 
when the oppoflte fleets are fufficiently within the range of 
point blank (hot, fo that they may level the artillery with 
certainty of execution, which is near enough for a line of 
battle. 'I he action is begun and carried on throughout the 
fleet in the manner we have already deferibed between Angle 
(hips. The various exigencies of the combat call forth the 
(kill and refources of the admiral to keep his line as com- 
plete as poffible when it has been unequally attacked ; by 
ordering Ihips from thofe in referve to fupply the place of 
others which have fuffered greatly by the action ; by di- 
recting his Arc (hips at a convenient time to tall aboard the 
enemy ; by detaching (hips from one part ot the line or 
wioT which is ftrongcr to another which is greatly prefled 
by fuperior foicc, and requires affi (lance. His vigilance is 
ever ncceflary to review the (ituation of the entmy from van 
to rear ; every rootLn of whom he fhoold, if poffible, anti- 
cipate and firuftratc. He (hould feize the favourable mo- 
ments of occafion, which arc rapid in their progrefs, and 
never return. Far from being di (concert id bv any u n (ore- 
fee n incident, lie (hould endeavour, it poffible, to make it 
fubfervient to his defign. His experience and reflection will 
naturally furmfli him with every method of intelligence to 
difcovci the Rate of his different fquadrons and divifions. 
Signals o: inquiry and an f were, of requert and affent, of 
command and obedience, will be difplayed and repealed on 
this occaGon. Tenders and boats will alio continually be 
detached between the admiral and the commanders or the 
fcvcral fquadrons or divilions. 

As the danger preffes on him, he ought to be fortified 
by rcfolution rnd pre fence of mind ; bccaufc the whole fleet 
is committed to his charge, and the conduct of his officers 
may in a gnat degree be influenced by his intrepidity and 
pcrfcvcrance. In fliort, his renown or infamy may depend 
on the fate of the day. 


Chap. IX, Alaticeuvres performed by adverfe Fleets 
when in fight of eat h other . 


ISO 

To difpute the weather-gage with the enemy. — When To difpa ti 
the enemy is to windward, end it- is wi filed to gain the 
weather gaue of him, the fleet to leeward (hould avoid ex- ajen ,j. 
tending ltfcll the length of the enemy’s line, in order to 
oblige them to edge down upon theirs, if they intend to at- 
tack them ; which will be a mean, it they dill peril (1 in 
doing fo, of lortng the advantage of the wind. 

It is impuflible (or a fleet to leeward to gain to windward 
fo long as the enemy keep their wind, unlcfs a change hap- 
pens in their favour : thcicforc all that a fleet to leeward 
can do, mutt he to writ with patience for fuch a change ; 
w hich they will undoubtedly avail thcmfclvcs of, a< well as 
any miitakc or inadvertency the enemy may commit in the 
mean time. Arid as long as the fleet to leeward docs not 
extend its line the length of the enemy’s, it will be impoC- 
(iblc for the latter to bring them tp adtion without run- 
ning the hazard, by bearing down, of lofing the advantage 
of the wind, which both fleets will be fo difuous of pre- 
ferring. 
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Mir.cro* Hence, that Bn admtral may benefit by the (hifts of the 
fTrsncSTb t * ut ^ re< ) ucn, ^) r happen, hr muft in a manner force 

sdveifc them ; which will not appear fo extraordinary to officers of 
Fleet* when any experience, who know what wind* reign mofl on the 
in Gght «1 cox!', or off* the head lands, where they may exped an ene* 
r„;i> . an j j|, ou _.J, an admiral may be fometimes out in his 

conjecture, he alio a* often fuccccds fo happily ns to gain 
the advantage ot his enemy, The difpofition of projecting 
head lands, and the felting of tides or currents, alfo contri- 
bute greatly towards gaining the wind of the enemy. 

Again, the licet to windward oyght to keep that to lee- 
ward nutch as poflible always abreaft of it t becaufc, by 
doing fo, they wjll picfcivc the advantage they have, unleis 
m the wind changes much againft them. They fhould force 

th*m likewtfe to keep their wind, imlefo they think it more 
prudent not to engage; hut when that is the cafe, they 
fhoiild keep entirely out o* fight. 

The following obfc nations, w ith rtfpeft to the (hifting 
of the wind, are eiven by M. Bourdc dc Villehuet : 1. If 
the weather fleet be in order of battle, and the wind draw- 
ahead, the lee fleet, if they be ahead and in order of battle, 
ought to b^x off on the fame tack a* before, in order to 
f'tmtvtj { n fticcdGofl in the wake of one another, to rellore the 

order of battle ; drawing at the fame time a great deal to 
vol. it ’ windwaid. This manccuvie may even be the means of 
!*• j>*. weathering the enemy, if the wind (huuld fliift much ; for 
they have no other method to regain the order of battle, 
without lolirg much ground : though they will always lolc 
a great deal with refpcCl to the potiiimi ot the enemy to 
leeward. 

l.’lf the lee fleet be allcm, ard the wind drifts aft while 
they are on the conti ary tack with the er.cmy in order of fail- 
ing on one line, the lee fleet ought to tack or veer altogether, 
and at the fame mftjnt ; bccaule this flu ft of wind will he 
ahead for all the (hips in rcfpeA to their tacks then on 
board, Bud after n in refpeft to the order ot battle. When 
the van fhip is full on the other tack, as well as all the reft 
in their former order of battle, fhc (hall haul by the wind, 
while the reft of the flfet run large on their tirft line o f bat- 
tle as many points as the wind has (bitted aft, to get into 
her wake fuccvfltvcly, and rcftoie the order of battle while 
approaching 1 the enemy ; by which they gain the wind of 
. him, or dfe double him if the ftuft ha> been great ; for the 
only means they have of reftoring the line of battle is 
by the van fhip hauling by the wind, and the reft coming 
into her wake in fucceflion. If the (hi*t of the wind was 
four points, the fleet to leeward would be obliged Hill to 
perform the fame manoeuvre, tiut they might go aboyt, 
after a certain time, fucceffivcly to windward of the enemy, 
who could only in the mean time have tacked all together, 
ro bring their fleet fuddenly in a line of battle on the 
other board. 

If, when the wind fhifts aft, thr lee fleet is aftern in or- 
der of battle, and the enemy be on the other tack in the 
order of failing, the leading fhip muft haul clofe to the wind 
immediately, while the other veflcls will, in fucceflion, bear 
away as many points as the wind has fhifted, in order to 
perform the lame manoeuvre and rtflore the line of battle. 
By obferving this mode of raanaruvring, you will approach 
the enemy, and gain as much to windward of him as poflible, 
or get even the weather-gage of him entirely, if the wind 
has fhifted confldcrably. The rear fhip of the fleet to lee- 
ward may immediately keep clofe to this new wind on the 
fame board, while all the reft of the fleet, after having tack- 
ed together and at the fame time, will come and place them- 
felves clofe by the wind in her wake, where they are again 
to tack focceffivcly, in order to follow their rear fhip, which 
u now become the Leader, and which may break the cnc- 
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my’s line, or at lcaft gain the wind of him. But, to be able Mmn. 
to go through this evolution, you muft have nothing to fear vrc * 
from the enemy ; for the fleet will be obliged to go about 
twice before the order of battle can be reftored. The FltmwhcQ 
weather fleet ous(ht to keep their wind a, clofe as poflible, in G,<h of 
holding the enemy always exa&ly to leeward of them, by f>< ^ ' l (hcf - < 
keeping on the lame tack as he ; and if the wind (hifts a ' ~ 
little, and becomes favourable to the enemy which is to lee- 
ward, the weather ftiips are tlten to keepexaftly their wind, 
without caring for the prefervation of the line, unlcfs the 
two fleet* be very near one another. 

70 fo r te the enemy to aftitm. 

1. When the enemy has the wetther-gage. — When two To force 
advrrfe fleets arc in fi *ht of each other, an engagement i*«h« enemy 
almoft unavoidable : For fince it may be prefumed that tbe , ®.*°f^. 
failed failing fhip* of the one fleet will fail faftcr than the* ^ind-* 
flowed failing veflcls of the other fleet, hence the fleet that ward, 

is in purfoit will gain upon the other. The lee fleet, which 
is within.', to bring on an cn/a«cfncnt, muft therefore keep 
always on the fame tack with the weather fleet ; and taking 
care to keep them fo exaftly abreaft as to prevent the lead 
danger of loling fight of them, and hence be ready t oTHJ. 
take the advantage of the firft favourable fliift of wind 
make the attack. Night is certainly the time when an al- 
teration of the courfe may he beft attempted. But the lec 
fleet is to have frigates on the look-out ; which, by fignals, 
will continually give notice of the mawruvre and courfe of 
the retreating fleet to windward j which, by thefe means, is 
always expofed to ’be purtoed without being able to get off 
nnfeen, and muft fooncr or later be compelled to come to 
action, uiilefs they can yet intofome port, or a gale of wind 
fhoiild come to refeue them by dtfpcrfing both fleets, and 
thus furnifh the means of retreating in a ftorm. its 

2. When the enemy is to leeward. — If the lee fleet keep When he '» 
clofe to the wind in the order of battle, the fleet to wdnd- t# 

ward is to ftand on in the fame manner till it is abrea ft of 
the enemy, (hip to (hip, when they are all to»ethcr, and at 
the fame time, to hear away, ard ftcer exactly fo as to bring 
their refpeftive opponent r, in the adverfe line, on the fame ThX, and 
point of the contpafs with them ; obferving the principles 
of chafing, which are to be obfenred by every chafer to wind- t * f * r * 
wrard. Thus the flrets will be near enough to begin the ac-**’ *' 
tion, in prefenting the bow of each (hip to her opponent in 
the order of failing, which will be eatily changed foi the line 
of battle, by all the (hip* hauling clofe to the wind together, 
in the moment which precedes the beginning of the action. 

If the fleet to leew ard be inclined to ^engage, it mi;.?ht 
bring to, to prevent loling time ; as, by this manreuvre, left 
time will be reejuifite for the weather fleet to join them : 
then they will fill as loon as the atf ion begins, be ca life it it 
more favourable to a lee line to be advancing ahead ; ffnee, 
it a (hip be dilabled in the weather line (which is obliged 
to follow with the topfails full), (he will infallibly drop, and 
run firul of the next vcflcl aftem of her, covered with fire 
and fmoke, which may be produ&ive of great diforder. 

As the lee fleet fills and (lands on clofe by the wind, it 
is nectflary that the wcathcr-linc ffiould be ahrrail and pa. 
rallel to the other before they bear away to come within 
the requifitc diflancc for action, in order that the van (hip 
of the weather fleet (hould always keep to windward of the 
leading (hip of the lee line, and be guarded agairft fuch a 
(hift of wind as might come ahead : which would not be 
the cafe it they were aftern of the van (hip in the lee fleet { 
which, as well as the reft of the line, would be able then to 
double them to windward, by tacking in fucceflion. 

Another reafon for the weather line beir.g right abreaft 
of the enemy to leeward, and for every (hip fleering on the 
fame point in approaching her opponent in the leeward line 
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Minxo. of battle, is, that the fleets mar be placed exaAlr parallel 
fc fC * to CSIC ^ wt * 4CT » ,or » M l ^ c w< * l her line mull not Ur attem, be- 
ad v!-*fe caufc oi the rifk of the wind cumi n j more forward, neither 
fleet* when nmi\ they be ahead of the line to leeward, in cafe the wind 
in fiaht ef Jhould corrve ait ; for then the lcc«fleet, krepin j ctofe by the 
^‘hcr. w j n( j | n the wake ot their leading fhip, mi^ht, by this (hi ft, 
L_ * be a* far to windward a* the oppofin> fleet, or even get the 
weather gage ot them. But it the weather fleet keep ex- 
actly abreall os the other, they will always l*e in a foliation 
to preferve their advantage without cxpoling thcmlrlves. 
It U, nutwitliftaridir.g, that thofe (hips keeping more away 
than the line to leeward will find tltczr.f elves, when come 
within i*UR-fhoT, in a very dilae uc;.blc fituation with relpcd 
to the enemy ’» (hip*, which will have i| then in their power to 
rake them a $ they bear down. This may occation much tlif- 
ordcr among the (hips of the weather line, which, f*»r that 
moment, have it n <t in their power to fire their whole 
Ltoadiidc at the enemy, who ha* the advantage ot beginning 
the action. 

If the lee fleet bear away four points to move their order 
et battle on the other uck and aifoid the action, filing off 
in fuccefliou in the wake of tbe van (hip, the weather line, 
by bearing away all together ei.ht points, cannot fail, as 
both fleet* are loppofed to fail equally, to pafs through 
the middle of their line, and foice them to fight with dif. 
advmi;ta:*e, if their extent be double the diftnnee between 
the two fleets. If the extent of the fleet l*e Ids than the 
above limitation, then the weather fleet will divide the tee 
fleet more unequally ; and if the dilUnce between tlie fleets 
be conbdctabh, the weather fleet will not be able to brc?.k 
through the line. 

If the lee fleet bear away four point# all together, being of 
equal extent with tbc fleet to windward, ami their diiUnre 
from each other equal to half the length of one of the lines t 
fltould the weather fleet bear away at the fame time eight 
points, they will approach vciy near the Iternmoft of the 
retreating fleet ; out they will not have it in their power to 
cut off any part of that fleet, even with an equality of fail- 
ing ; (o that the only advantage gained by this manoeuvre 
will be an ability of attacking the rear, and bringing it to 
action. 

If tlic van (hip and the reft of the weather fleet had a 
fufficicnt velocity to keep the centre (hip ol the lee line on 
the lame poiut of bearing ; in that cafe the leading (h'p 
may break through the enemy's bne about the middle fhip 
of the centre divilion : for, luppufing the fleets in order of 
battle, on the (larboard tack, fleering caff, with the wind 
at fouth-fouth call, being at two leagues diflanre from each 
other, both tbe lines being four leagues in extent ; then the 
Ice liuc bearing away all together four points, will run nortlv 
eail, while the fleet to windward, bearing away all together 
eight points, will fleer north ; tbe van fhip of which will 
keep the centre diviftem of the lee line on the point of bear- 
rug north-well. As (he is fuppofed to be able to continue 
in this pofition, it follows, that the van of tlic weather line 
muft clofe the centre of the flying line to leeward, after having 
mu four leagues. The time and diflance neceflaiy to cut 
off a retreating fleet may always be known according to the 
lafl it :ppo(ii ion. Should the lee fleet gel upon the other 
tack and run large, ftill preferring the order of battle, they 
will be ftill foooer doled and forced to a&inn by the weather 
fleet, who have only, to keep away from eight to nine points 
on the Came tack, or run right before the wind. 

The weather fleet can always force the lee one to allion, 
whatever movements they make j for, if they rnn with tbe 
wind right aft in order of battle, they cannot, fuppofing an 
equality of failing, avoid beiag doled or broken nearly about 
the centre by the weather line, which has only to fleer two 
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points on each tack nearer the wind than the retreating fleet. M»r.«u- 
So that the rear of the weather fleet having bore away no 
more than eight points, will be found at the end of a cer- a j rcT f e 
tain time to hive approached extremely near the centre of ptcettwhett 
the retreating fleet ; and, in a (hort time more, will be able in fi^ht of 
to bring their rear to a&ion. The weather fleet have yet c * ch 
another advantage ; bccaufc, as their (hips have the wind on ’ 
the quarter, they fail with greater celerity thau thofe of the 
Ice fleet, which run before the wind. i lie lee fleet being 
abfolutcly determined to fly, has therefore no other expedi- 
ent left to prolong time but to combat in tlic order of re- 
treat tight before the wind, or on the fame courfe as the 
purfuin* fleet ; for other advantages arc npt to be relied on, 
i2 purlutd by a victorious foe. 

l f , from all that lias been find, it rcfults that it is not 
pofltbie for a fleet of equal force to avoid an action, how 
then muft it be with one much inferior ? The more nume- 
rous has nothing to do but to form a detachment of fttpe- 
rior Idilcrs, which will gain upon the lee fleet and begin the 
action, whi^.’ fome others approach to finifti it. Whence 
we may conclude, that when in prefence of too powerful an 
enemy, it will l ever be pofliblc to avoid an action if he is 
determined to come to one. 

7 * avoid coming to /Itfion. nj 

I. When the enemy is to windward.— The lee flrrt, -which To 
is wifliing as much an pofliblc to avoid an engagement, 
qpght to torm the order uf retreat to fly from the enemy if being to 
they arc in view of him, and run on the fame tack as their wiudwud^ 
dialer. Hut if fie is yet out of fight, and they have intel- 
ligence tjf his approach by their frigates which are looking 
out, they may run large from the hoftiic fleet, without con- 
fining thcmtclves to keep the wind cxa&ly ait, unids they 
be in the order of tetreat. There are, however, circum- 
ftances when the lee fleet ray run with the wind a‘t, with- 
out afTuming the order of retreat ; as fur example, when 
they wifh to gain time, or refolded to engage the enemy, if 
they ftill continue to purfiie them. But except on fuch 
extraotdinaiy dtcafrons a fleet (hould not fly before the 
enemy without being in the order of retreat, as the rear is 
then in the bell lunation to extricate thenilelvea in cafe of 
accident. **4 

a. When the enemy is to leeward. — The weather fleet c,,cm F 
can lcarcely ever be forced to engage ; bccaufc it can ah 
ways continue on that tack which iucrcafcs its diitancc from 
the enemy, by (landing on one tack, while the enemy con- 
tinues upon the othet. If the wind was to remain on the 
fame point of the compafs for any conlideVablc fpaceof time, 
it would be very* eafy for the fleet to windward to keep in 
fight of the enemy, without being under any appiehculious 
of being torccd to come to a&ion ; but the inconflaucy of 
the wind obliges the mofl experienced admiral to avoid meet- 
ing the enemy when he thinks it imprbper to engage him. 

To double the Enemy , or to bring a Part 0/ hit Flat between 1 

two Firet. IJy 

t. When the enemy has the weather-gapci— The fleet T.» double 
which attempts to double an enemy ought always to be fo-*k* T-rmy 
perior to him in number of fhip:-. The Ice fleet ought to 
endeavour to range exa&ly abreall O', and parallel to, the* eather- 
wcathcr fleet, to that the van or rear may extend beyond <«ge. 
their line, in order to over-reach them, by lacking in fucccf- 
f»nn to double to windward their van or rear, and bring 
them between two fires. Provided this manoeuvre be ■ 

perly executed, it will be impoflible lor the fhipa in the 
weather line, thus prefled, to continue long in their ports ; for to j. j,.** 
there is no vcflel elofely attacked by two others of equal 3*6. 
force which can long rtfifl being overcome, (race it is al- 
wayi in the power of one of them to get into fuch a pofu 

lion 
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Miflccu- tion as to be able, without much danger on her fide, to de« 
f Trc ' r , c f ftroY the enemy in a very fhort time. But whether the 
°«dvcrfe* roof* Advantageous evolution is to double the van or the rear, 
Flrct*whrni» RCceffary to be confideicd ; for there is io coniidcrable an 
in • f advantage attendin ’ each of thefe evolutions, that either of 
caeb o:hrr . them may in a very little time determine the fate of the 
battle. 

As, in tlje pvefent cafe, the enemy is fuppofed to be to 
windivanJ, either their van or rear may be doubled; but the van 
may with the greateft facility, bccaufc, if they are engaged 
by the fhips abreaft of them, thofe which are advanced a- 
head will be able, by making all fail, to get on the perpen- 
dicular to the direction of the wind with the vau of the enemy, 
ami tack, in fuccrfiion to gain the wind of them on the other 
board, thus keeping them to leeward ; and when they are 
come lufliciendy to windward, they aic again to go about, 
in order to keep the two hcadmolt fhip* of the enemy’s line 
continually under their fire. It there be two or three fhipi 
to tack in fticccflion and gain the wind of tltc enemy, they 
may edge down on the van of the weather line at plcalurc, 
keeping thcmfclvcR a little to windward of it ; and at that van 
ib already engages? by the other fhips abreail on the other fide, 
(he mufl neecfiarily be loon difahled. If they bear away* 
they mull drop upon the line with which they are engaged 
to leeward, while the fhipsto windward Hill continue to can- 
nonade them. If they attempt going about, in order to at- 
lark more elofely the fhips to windward, they will be raked, 
white in flays, by their opponents to leeward and to wind- 
ward, who enfilading them with whole broadhdes, which 
they cannot return, nuifl absolutely complete their diforder. 
if they make fail, in order to fruftratc the defign of the fhips 
inclined to double, thofe with which they arc engaged 
abreaft tn leeward have only to perform the fame manoeuvre, 
and krrp them under their fire; while the others, after having 
haraffed them as much as poflihle, will do their belt to per- 
form the fame marcrovre on the fuccccding fhips. 

The captains dt (lined tn double the enemy ought to be 
men of known ability, as well aH of approved courage. They 
fhould not be ordered upon that tcrvice buf in weather fit 
for sailing at the rate of three knots an hour at lea ft ; and, 
for the greater promptitude and certainty of fucccfs, noue 
but the belt going fhips arc to be employed. 

If any of the (hips in the van of the weather line happen 
to he difabled in their maiU> or yards, as will moil probably 
be the cafe a«tcr having been between two fires, they will 
drop aflcm and run foul of the next which follows, and thefe 
a^ain of their fubfequent comrades ; at laft, diforder will be- 
come prevalent, by fhips running foul of each other, orrna- 
raeuvrtrg to avoid the fame accident : fo that the order of 
battle will be broken ; while, on the other hand, the line to 
leeward i- preferred with all the advantage poffiblc. The 
fhips which have gained the wind of the enemy, will, by 
continuing their manccune, augment the confufton ; enga- 
ging, however, no more than they like ; and if, by chance or 
misfortune, they fhould be crippled, it will not certainly be an 
caiy matter for them to extricate thcmfelves. But as they 
may, on the other tack, drop afiern to windward of the ene- 
my's line, or veer again like him, they mull extricate them- 
{elves as well as they can, and always ad vantageoufly enough if, 
by doubling the van, they are able to thiow it into diforder. 

If the rear of the lee fleet be extended beyond the Hern- 
mofl fhip f f the weather line, .they will be obliged, it they 
want to double the rear of the enemy to windward, to make 
fail and tack in fucceflion ; in which manceuvrc the hcadmotl 
Jhip of thofe dellincd for this fir vice is to go about firfl ; 
then, continuing to keep up a btiJk cannonade as they come 
to the wind, they will go and heave about again a little to 
windward of the tear of ibe enemy, io order to bring their 
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ftem fhip 3 between two fires : and fhould they have the good M*ncei. 
fortune to oblige them to bear away, they muil go on fuc* 
ctffivcly fiom one fhip to another, as long as they hnd they a d /C4 fe 
fuccccd in forcing them to give way. Should diforder take Fleet* wh-n 
place in the rear of the weather fleet, it will not be near fo >“ f'rtfi* <f 
prejudicial to the enemy as if it had happened in the van ; * a: * s <>thcr '. 
on the contrary, it may turn out to be of fame advantage to " ' " 
them. But the reflets combating to windward can eafily 
withdraw from the fight, by backing afiern when they find 
themfelves too hard prefled. 1 1 6 

2. When an enemy is to leeward. — The fhips of the wea-To dou!»’e 
thcr-linc having extemic-d their van beyond that of the lce-'^e'^'T 
line, arc to veer, in order to bring the headtnod fhips of lbe to |rtft<r || 
enemy’s line between two fires. But, let them do as they 
will, there never can re full fo much advantage from this ma- 
noeuvre as when doubling a fleet to windward, becaufc thc/W, 
di tabled fhips can always veer with facility. True it is, they P- 3 s ®' 
cannot fail becoming at the fame time the prey of the ene- 
my ; for both thofe which have doubted them, and thofe with 
which they are engaged abreaft in the wcathcr-Jinc, will al- 
ways have it in their power jointly to prefe as clofc at they 
think proper. 

If the fhips which have doubled the van of the lee fleet, 
with which they arc engaged, be difabled, they will be 
obliged, M they cannot nuke fail, to pals alon-r the lee-line; 
and they cannot efcapc being totally destroyed if they do 
not bear away before the wind, to get out of gun-fhot ; du- 
ring which manoeuvre they cannot avoid being tliU in a rery 
difagrccablc fiiuation. 

Should the tlernmoil fhips of the weather fleet be difabled 
in doubling the enemy’s rear, they have only, if they want 
to extricate themfelves, to drop aflern, and let the two fleets 
advance ahead ; and after having refitted themfelves, they 
will reafitime their ports. 

To < tvoul Icing dvubUd. r) , 

1. The enemy being to windward.— For this purpofe, i|T<* avoid 

has been propolcd to extend the line, by leaving a greater ^ a * 
interval between the fhips towards the centre than in bc- 

van or rc2r ; but in this calc the line runs the rilk of 'being lt> 

divided, unlcfs prevented by a corps de relcrve, confiding of moCwari, 
a lew fhips of the liuc and fiie-fh p*. It has alio been pr -poled 

ai a general rule, that the flap-officers of the lee fleet fhould 
nppote themfelves to thofe of the enemy ; by which means 
fcvcral of the enemy’s fhips will be rendered ufclefs in the in- 
tervals. This method has, however, its inconveniences ; as 
fometimes the van and rear of each divtfion may be expoied 
to die fire of t wo fhips at the fame time : nor is the Ull di- 
vifion out of danger of being doubled. In order to remedy 
thefe defecU, the larger fhips ought to be placed in the van 
and rear of each division ; and the whole fleet mufl regulate 
its failing in Inch a manner that the rear of the enemy may 
not be alien) of the rear of the latl divilion. 

Other methods have been propofed to avoid being dou- 
bed; as, that each fquadron ol the lee fleet fhould attack its 
corrcfpomiu.g fquadrun in the weather fleet ; each divifioti 
of the let fleet, however, extending its line far enough to 
prevent the cucmy from leaving any fhips aflern of it, but 
rather ahead. It has alio been propolrd, that the lee fleet 
fhould extend its line as long as the enemy's line. This 
method will be advantageous for the lee fleet, provided it is 
con i j K>lcd ot fhips of fuperior force, though fewer in num- 
ber, than the enemy. In other cafes, itjis probably the woifl 
method that can l>c followed by the lee fleet, as it gives che 
enemy Vi flee: all the advantage it can ddixe of exerting its 
whole ibtceupon the inferior line. fS l 

2. When (fit- enemy is to leeward.— The weather fleet isTIr enemy 
to keep diem ot the enemy, fo that tl»e van of the weather being *® 
fleet may be oppofed to arid attack, the enemy's centre : ltcwar< * 4 

hence 
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hence the enemy’s van will become ufelcfa for fome time j 
and if it (hould attempt to tack and double upon the wea- 
ther fleet, much time will be loft in performing that evolu* 
tion ; and it alfo runs the rifle of being feparated by the 
calm which generally happens in the courfe o. a (\.a en^a.;t- 
ment in confec|uence of the continual difcliarge of cannon. 
A tonfidcrable interval might alfo he left between the centie 
and van, provided the neeeffary precautions be taken to pre- 
vent the van from being cut off. 

To force the enemy* t line. 

This is a maruruvre which the lee fleet may execute to gain 
the advantage of the wind. It is pcrfoimed by the van fhip, if 
within pun- (hot, tacking when (he and the centre (hip of the 
weather line are on a perpendicular to the dbedlinn of the 
wind ; then all the Ice fleet tack in fucceffion, and th'is may 
pal's through the entmy’s line, or perhaps a little mote to* 
wards the enemy’s van, and go about a^ain in frieccflson to 
windward of him. But as he will rot be long, without doubt, 
before he perorms the fame manoeuvre, he w ill thus be able 
to rerain the wind, if lie he not forced to give way bcfo'C 
his evolution is finifhed. The enemy to windward may even 
caufe bis van (hip to tack, as well as the reft of the van 
(quad ton to follow in fuccrflton, as foon as the hading fhip 
oi the lee fleet (hall have paffed through his Hue ‘and be 
ready to go alwut ; by which mean* lie w ill bring them be- 
tween two fires This manoeuvre, well executed, mi »ht per- 
haps give no little trouble to the (hip attemptutg to torce 
the litre. 

1 his evolution may be performed with advantage, if, by 
fome accident or fault in the manoeuvring, the centre divi- 
flon of the weather-line be feparated from their van or rear. 
For example, when the centre divifion to windward is en- 
cumbered with d babied (hips, then the (hips of the centre 
divifion of the fleet to leeward, having all (ails fit, are to 
tack in lucceffton, and force with promptitude through the 
weather fleet, leaving their own van divifion to engage that 
of the enemy on the other tack. 

To prevent the hue If mg forced. 

When the fhips of the fleet go about in fucceffion, in «r- 
dcr to force the weather line, the whole line to windward is 
to tack together, and at the (amt time to gtt upon the lame 
board as the lec fleet ; then that fleet will neither he able to 
‘traverfe nor join them. Vo perform thin evolution with ad- 
vantage, it will he requifite to pci mb fome of the van (hipa 
of the lie fleet to pal& to windward ; then the weather fleet 
muft go all about rapidly, m order to put and keep them 
between two fires : thus may thefc (hips be deftroyed with* 
out their own fleet being aide to give them any effectual 
affiftance. 

it i* cafy to perceive, from what has been faid, that there 
is little occafion to fear being traTcrfcd, a.i luch a martcuvre 
may turn out to be more prtjudici?! than advantageous to 
thofe who pet form it. NeverthcleU, it may aud ought to 
be put in practice w hen the weather fleet leave fuch vacan- 
cies between their divifions as to allow fome (hips of the 
lee fleet to be inactive. In this cafe, the (hips which arc 
without opponents abieaft of them are made to tack, with 
all fails fet, in fucceffion, and pafs through thefc intervals in 
the weather line, in order to double the centre divifion, or 
any other part of it, and bring it between two fires. 


Chap. X. Of Chafing. 

C hafing fn », I * the cafe of fingte (h-ps. — It is fcarctly necdTary to 
fi| C It •W* rre » that fhip ^hich gives chafe is ufually called the 

flaipf. chafcr % and that which is purfued is called the chafe. Un- 

lefs the chafer be the failed failing viflel of the two, it is 
generally fuppofed that flic will fcldoro or never come up 
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with the chafe : but we have Heard experienced officers fay. Of Cha. 
that a chafing (hip. failing equally fall, in other circumftan- . U . 
ccs, will gain on her chafe ; becaufe flic has an ohjeft to 
(leer by, whereas the chafe cannot fleer fo nicely by the 
compafs. In what follows, however, we (hall fugoofe the 
chiit-r to be the faded falter. 13* 

When the chafe is to w indward, it is evident that as foon The chafe 
ns (he perceive* a A range (hip which (he takes for an enemy, 

(he will haul her wind, in order to prolong the chafe, as 
otherwife her n treat would be foon cut off. ’Hie chafer 
then iianda on alfo nearly clofe-hsulcd until be ha^the chafe 
on his beam ; he then tacks, and (lands on dofe- hauled un- 
til the chale in again on his beam, and then rctacks. In 
this manner he continues tacking every time he brings the 
chafe perpendicular to his courfc on either board ; and by 
manoeuvring in this manner, it is voy certain that the cha- 
fer will, by the (uperiority only of his failing, join the other 
in the ihorteft time. For lincc the chafer tacks always as 
foon as the chafe is perpendicular to his courfc, (he is then 
at the Iho-telt d? fiance poffible on that board j and fincc the 
chafer is fuppofed to be the faftcll failcr, thefe (horteft di- 
ftanccs will dccreafe every time the chafer tacks. It is 
therefore of advantage to the chafe to keep conflaotly on 
the fame courfe, without lolinj her time in going about ; 
as ticking cannot be fo favourable to her as to her adver- 
fary, whofe failing islupcrior. If the chafer (hould fo little 
underftand his profcfljon a* to (land on a long way. and 
tack in the wake of the chafe, the bed thing (lie can do is 
to heave in (lays, and pafs to windward of him on the other 
tack, unlefs flic ivould have a (uperiority in going large ; 

(or if the chafer per fills in tacking in the wake of th£ other 
(hip, it is an unquestionable fadt that the chafe will be very' 
much prolonged. 133 

The cha'c being to leeward, the chafer is to (leer that* 1 ^ 6 
courfe by which he thinks he will gain mod. upon her. If, 
alter having run a (lion time, the ehafe is found to draw 
n ore aft, the chafer is then to bear away a little mote ; but 
if the clufc chaws ahead, the purfucr is t» haul up .1 little, 
and by this means the courfc may be fo regulated that the 
chale may alwa)S bear on the fame point of the compafe, 
and then the chafer will get up with the chafe in the fliort- 
ed time poffible ; for were any other courfc ftceied thair 
that which keeps the chafe always on the lame point, the 
chafer would then be cither too far aU»d, or too far a- 
dern $ and hence the chafe would be prolonged 

The cluifc ought to run upon that courfe which will car- 
ry her dirc&Iy from the dialer; and, in general, to conluit 
which is her beft trim with rtfpett 10 the wind, that (he- 
may move with the greateft rapidity poiDblc from the (hip 
which purfuc* her ; for fome vrffch have inure advantage ia 
-going Urge than others, fome with the wind right aft, and 
others again are to be found that fail heft dole-hauled ; fo 
that atuntion (hould be paid by the officer to the known, 
qualities of his (hip, in order to take the muft advantageous, 
direction capable to cfcfl a retreat. 

Another method has alfo been propofed for chafing a. 
fhip to leeward, that is, by conflaotly (leering directly tor 
the jfcafe: In this caie, the trad the purfucr dcfc-ribcs thro* *34. 
tlie water'll called the line or curve of purfuit. In order to£ urvc 

ittuftratc this, let A (fig. 54.) represent the purfucr, and B 
the chafe di redly to leeward of it, and running with lefs 
Telocity than the purfucr, in the direction BC, perpendicu- 
lar to that of tlie wind. Now, to conilniCt this curve, let 
» 'B t be the diftance run by the chafe in any (hort interval of 
: time ; join A h y and make A t equal to the ditlancc run by 
■ the purfucr in the fame time. Again, make l e % c </, dc, e j\ 
i &c. etch equal to B i; join tr, and make 1 2 equal to Ai ; 

> join 2 dj and make 23 equal to Ai j in like manner pro- 
ceed 
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ceed until the two diftaneei carried forward meet as at C, 
ard a curve defciibcd through the points A, i, 2, t, &c. 
will reprefent nearly the curve of purfuit ; and the Icff the 
interval A I if taken, the more accurate will the cutve be 
formed* In this particular cafe the length of the diffancc 
BC be found as follows, provided the didance All 
and the proportional velocities or the two (hio* he known. 

Let the velocity of tin: chafe be c-xprc r ed by n friction, 
that of the chder being unity. Multiply the erven diffauce 
AD by title Jrat'tion, and divide the piodurt by the com- 
plement of the Iquare of the fame fraction, and the quotient 
will he the diffauce ruv. by the chair L Let All, the di- 
' dance of the chafe directly to the leeward of the purl'uer, 
be 12 miles, and the velocity of the chafe three-fourths wf 
that of the chafer; the diffauce to be run by the chile be- 
fore ihc i» overtaken is required i 

Now = *7 = q X V* = *o 4 miles ; and fincc the 

velocity of the puriucr to that of the chafe is a* 4 to 3 : 
hence the diffancc run by the chafer will be =r 20 4 X 4 =5 
27 4 mile?. 

As the jH’rfuer alters his courfc at every point, and fince 
it is prcfutr.cd his (hip will fail better with the wind in one 
direction, with refped to her courfc, than in another, her 
velocity wiil therefore be different at different point* of the 
courfc. *1 hua fuppofe her to fail fafter when the wind is up- 
on the quarter, her velocity will conftantly i net cafe until (he 
has attained a certain point, and then it will decreafe : 
hence in real practice this curve will not he precifely the 
fame as above, and of courfc the meafurc of BC will drffer 
a little from the . preceding determination. ‘1 he inveftijja- 
tion of the foregoing rule is in Simplon’s Fluxions, p. 516.; 
and the application of the curve ot purfuit in Sir George 
Pocockc’s engagement in the Eaft Indies in the year 175H, 
is given in Clerk’s Effay on Naval Ta&ics, p. 1 60. It 
muff be corvfcffcd, however, that Mr Simpfon’s i n veil igat ton, 
though a pretty fpecimen of mathematical inveffigation, 
proceeds on certain phyfical affumptiuns, which arc by no 
means fandioned by experience. See wlial has been laid of 
thefe affumptions and prindplcs in the articles RsutTAHia 
qf Fluitii , and Seamamship. 

Hitherto we have ounfidcrcd chafing in the cafe of finglc 
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drips only ; the fame rules are alfo applicable to fleets : Of Ctuu 
wc (ball, however, fubjoin the following remarks with re - 1 f m ,> 
fpett to chafing as pradifed by fleets. ' ',^7^ 

If the whole fleet is to give chafe, the admiral will make On fit'* w 
the proper fi^nal ; and then each (hip will intlantly makcprs<.*tiie'i 
all the fail poffshle. If the retreating flrct is not much in-kyfle*- 
lerior to the other, a few of the hifteit (ailin » veffcls only arc 
to be detached from the victorious fleet, in order to pick up 
any llraggkrs or thofc (hips which may have fallen aitem ; 
and the re mauling part of the fleet will keep in the fame 
line or order of failing ai tire retreating flee*, fo that they 
may, if poffihlc, force them to action. But it the retreating 
fleet is much iiffcrior, the admiral of the fujierior fleet will 
make the f:gnal for a general chafe ; and then each (hip will 
immediately crowd all the fail pofliblc after the retreatin ? 
fleet ; or, if the chafe l>c ttill lefs numerous, 'he admir?l will 
detach one of the fquadrons of his fleet, by hoiffmg the pro- 
per fignal for that purpofc, and he will follow' with the re- 
mainder of the fleet. The fqusdron that chalea, or the crui- 
fers detached from the fleet, (hoidd be very careful not to 
engage too far in the chafe for fear of being overpowered; 
but at the fame time to endeavour to fatisfy thcmfclves as 
much as may be in their power with regard to the object of 
their chafe. They muff pay great attention to the admi- 
ral’s fignali at all times; and in order to prevent reparation, 
they (hould collect themfclvcs be (ore night, efpeciaUy if 
there be any appearance of thick or fo>7gy weather coming 
on, and endeavour to join the fleet again. The (hips are 
diligently to obferve when the admiral makes the fignal to 
^ivc over chafe ; that each regarding the admiral’s (hip as a 
fixed point, is to work back or make fail into her ffation, 
to form the order or line again as expeditiMifly aa the na- 
ture of the chafe and the diffancc will permit. ’ ijf 

When a fleet is obliged to run from an enemy who is in(* r -«»- 
light, it is ufual to draw up the fhips in that form or order/ 
called the order of retreat % which has been already described theka 
and the admiral, when hard purftted, without any probability which a 
of rfcaping, ought, if practicable, to run his (hips a/hore, 
rather than fuffer them to be taken afloat, and thereby 
transfer additional (Length to the enemy. In fhort, no- 
thing (honld be neglected that may contribute to the prefer- 
ration of his fleet, or prevent any part of it Horn falling 
into ihc bauds of the conqueror. 


Part II. NEW SYSTEM or NAVAL TACTICS. 


W E have now laid before our readers as com pre hen five 
« a view as the limits pirl’cribed to fuch articles will 
permit of the various evolutions ufualiy praCtifcd by fleets 
in naval war. Though we have tranferibed liberally from 
the moll approved writers op the fubjedk, we doubt not but 
the Ccientific officer will perceive that we have compiled 
awkwardly and unlkdfully : but wc are not feameu ourfelvcs ; 
and the generality of British officers will pardon the blun- 
ders into which mere literary landfmcn could hardly avoid 
falling. The young framan, wi»o has the noble ambition 
to excel in his praftffion, will confult the authors whom 
we have mentioned in our introduction, in whole works he 
will find our deficiencies amply fupplied ; but that the pre- 
fent article may be as complete as we can make it, a view 
muff be given of the fyffcm of taftics propofed by the Vif. 
count de Grenier and our countryman Mr Clerk ; becaufe, 
whether thefe fyftenss (hall ever be adopted or not, they are 
the offspring of ingenuity, and as fuch merit attention. 


Chap. 1. View of Dt Grenier s Tatties* 

Of all the orders, that of battle is the mod important in 
naval tatties ; but the order of battle which was firff formed 
in the hit centuay by the Duke of York, and lias been con- 
tinued in ufe to the prefent day, the Vifcount de Grenier 
thinks extremely defective. Various caufe* may confpirc to rt f 
render the talk of breaking it not difficult. Its great ex-Defrdid 
tent muff make it no eafy matter for die admiral to judge J^ e jj* f 
what orders are proper to be iffued to the (hips ffationed «ijl 
its extremities ; whilff his lignals, however difiinttly made, {J <ft u ,. 
are liable to be miffaken by the commandera of thole (hips- 
The extremities of a long line are m-ceffaiily dcfencclcfs, 
cfpccwlly if it be to leeward ; becaufe, after it is formed, 
the enemy may throw himfclf with a fuperior number on its 
van or rear, and put that fquadron to flight before sffift* 
ance can be fent to it from the other fquadrons. Thefe 
dcfc&s the Vifcount de Grenier thinks may be remedied by 
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nrrer pn-frivrirg to the enemy nny part of a fleet without 
its be ng ftanked ; fo that were the commander of the ad- 
vrrfc fleet to atr*. k thofe part* which hitherto have been 
nrkoned weakeff, he mi„ f ht find hiinfelf defeated when he 
looked tor conqucfl. With this view lie propoft* a new* or. 
dcr of battle ; in which the fleet, compofcd of three divi 
flout, inRertd ot brim* drawn up in one line as ufual, fr.all 
be ranged on the three Odes of a regular lozenge, formed by 
the interfering of the two clofe-hiuled linen. It is obvious 
that one o* the divironi o* a fleet ranged in this manner will 
always be formed in the order of battle; whilfl the two 
others, refiing upon the firfi (hip ahead and the tail a Hern of 
that divifimi, will be formed on the dofc-hsulcd line oppo- 
fite, and will Hand on checquerwife on the fame tack with 
the (hips which are in the line of battle, fenring to cover the 
head mofl and ftemmofi of thofe flrips, and thereby prevent 
the enemy from penetrating the Jjre or doubling the rear. 

Our author thinks it a great mi flake, though very gene- 
rally fallen into, that the weather gage is of any advantage 
to a fleet equal in force to its enemy and willing to engage. 
To him the great art of w*ar at fca appears to confift in 
drawing or keeping lo-wnthuard a Pent of the adverfr fleet s 
■ and colle&ir.g all one's force* agxinil that part ; and it is 
chiefly to effect this purpofc that he propoks his new fyf* 
tem of ta£tics. The reader, who would underflaud his 
principles, reuft never lofe fight of this evident truth, that 
each fnip of a fleet nectflarily occupies at all times the centre 
of an horizon ; which the author divides into two unequal 
parts, calling the greater the Seed and graduated Jf tee t and 
the lcfs the indirect, eroded, and tmgraduated ffra:e. The rea* 
lot! of thefe appellations is, that on tlu.- greater fegment of 
the horizontal circle there are twenty different points, which 
may be marked by degrees from one of the clafe-hauled 
lines to the other, and to which a (hip may fail from the 
centre by fo many dirttt courfc* without tacking ; whereas 
to the other twelve points, including that from which the 
wind blows, fhc onnot 2-rivc but by fleering croCs courfea, 
which mud neceffarily delay her progrefs. 

Suppofc now a fleet to leeward, fo difpofed as that only a 
part of it can fight with another equally numerous, and 
ranged to windward in a Angle line ; and let the lee fleet be 
ranged on the three fides of a lozenge at f cd, ef ^fig. 55.). 
The fqttadron a l, which is moll to windward, hong drawn 
up in line of battle, cannot be fought but by an equal num- 
ber AB of the. weather fleet AB, CD. V . All the reft of 
that fleet therefore muff remain iia&ivc, unlefs the fhips 
which arc not engaged fhould try to pafs to leeward of the 
fleet ah % e d, ef. but fhould the Ihips of the weather fleet, 
which are placed between I) and F, bear away as they ap- 
pear in the figure between Ci and Fr, it is evident that the 
Ihips between A and B, which are fighting to windward, 
cannot bear away with them. Supooie now that, after the 
Ihips between C i and F # have paffed to leeward, the fqua- 
drons c «/, e /, which are ranged according to the new fvftcm, 
and have not yet been engaged, fhould come to windward 
and join with their friends a l again#: that fqnadron of the 
enemy AB which is Hill to windward and engaged; it feetaj 
almolt inevitable but that the fshradron AB muft be'de- 
Itroyed by fo great a fuperiority, before it could receive my 
nfihlance from the fhipH to leeward between Ci and Fr. No 
doubt thofe (hips would endeavour to fuccour their friends ; 
but with refpect to them, the Cquadron Ali mud be confidtr- 
td as placed in that part of the horizon which our author calls 
crtjf, ed and tndirrff , and to which they would not he able to 
Tepair but by fleering alternately the two dofe hauled lines; 
and afllflance brought hv fo tedious a courfc would come 
too late to be of cflcntiai fervice. It is hom this apparent- 
ly well fupported conclufion that the vikount de Grenier 
Vol. XVIII. Part I. 
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deduces the propriety of hi* proofed orders of fading and v i m "f 
order o' battle. * B- Brcni- 

Of orders c*f failing, he lhir<k.*, there caa be no occafmn * f> ‘ *1 

for more t!ian three ; one, whtn a fleet is to pafs a flrait ; 14* 

another, when it fleers in rn open fea, either looking for the <»rdee 
enemy or tryi*»g to avoid him ; and the third, when it has an n *k^‘ l: h* 
extenhvc cruile to perform, in which the fh : p* fhould be 
fo dilpoied as not to be furprfed or cut off by the enemy. 

His tirff mdrr of fuiliug ditTers not from that in common 
uie. It is and mult be obftived (fays he) in any narrow 
road, whatever may be the occafion of its narrovncls, 
whether rocks or fands. i 4 l 

In the iecond order of failing, when the fleet is looking 5 cf«<od or- 
for the cnctny or trying to avoid him, the columns <*/•, e<Y,^ ir * 
r/, are to be formed on three fides of a regutar lozenge, and 
rzngcd on the two clofc-liauled lines. The ihips of the two 
divifions re/, e f t fometimes to windwml (as in fig. 56.), and 
fumetimes to leeward (r.sinfig. 57.), of the third divition 
alt are to be formed on two parallels of one of the tlofc- 
hauled lints in the wakes of their refpe&ive hcadmofl Ihips ; 
nnd the third diviiicn a l is to be ranged ahead or aflcm of 
the two others on the other dofc-hauled line, and neverthe- 
lel* to fleer cheque rwife the fame courfi: as the two divi- 
fions c d and ef. When ab is to windward of ed and ef 
(fig. 5 7 • )♦ the vifeount calls that the primitive windwaid 
order o? (ailing ; and w-hen to leeward (fig. 56.), the fleet is 
in the leeward primitive order of failing. The polition of 
the three divifions in the windward primitive order of fail- 
ing is the fame for the order of battle natural ; for the or- 
der of retreat ; and tor the order of ciicnmvalUtion, when 
the obje^is to fepanite from the hnflile fleet a part of its 
fliips in order to engage the remainder with more advantage. 

The pofition ot the three divifiona in the leeward primitive 
order of failing is alfo the fame for the order of battle in- 
verted ; for the order of chafing ; and for the orde r of con- 
voy ; fo that in no poflible cafe, w hen looking for the ene- 
my or wifhing to avoid him, need the admiral prrplex lum- 
fclf with more than thefe two pofitions on the nne or tlie 
other tack, whatever movements he may wifli the fleet to 
make. t4< 

In the third cider of failing, the divifions e d and r/, in-Third or- 
ftcad of bearing on the headmoll and ftrrnmofl fhipa of thedcr. 
dirilton a it may be very conveniently placed at confidcr. 
able diflances from that divifio-i, without the fmallefl dan- 
ger of being fiuprifcd by the enemy, provided the Ihips of 
each of the divifions keep always their rvfpc&tvc pofitions 
in the two lines of beating. For if vve fuppofc the three 
divifions to be in fuch pofitions that a L and <* f arc at the 
difiance ot fix leagues from each other (fig. 58), and that 
the twro divifions r d and ef reft on the extremuica of the 
bafe of the triangle S TV, while the centre fhip of the divi- 
fion ab refts on its fummit T ; none of the dirifions could 
be cut off by an esemy, however formidable, fern from iu 
centre flop at the diflancc of fix leagues. For if, upon the 
proper fignal being thrown out, the divifion ab fhould fleer 
from T towards X, on the courfc oppofite to the ch>fc-haul- 
cd line it fleered before, and the two divifions c d and ef 
fleer from V and S towards X likcwifc ; it is plain that 
each of thefe three divifions would have only three leagues 
to run in order to join the other tw*o in the windw*ard pri- 
mitive order of failing, which is the fame with the order of 
battle natu-al ; w hilfl the enemy, which w-as firfl perceived at 
the diflancc of fix leagues, mull ncccffarily run nine before he 
could come up with the nearefi ot thefe fquadron*. And 
if frigates were placed ahead, and ir. the intervals between 
the divifions, at the points yyy to windward and la w aid of 
the fleet, the enemy might be fees at a flill greater diflancc, 
and the danger of iurpnfe be flill fo much kls. 

O o We 
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View -»f We ln»« faiJ, that the petition of the three divilions in 
c*\ V*£h*> of failing is the fame with oar author'# 

' piop Htd order «>• battle; but there is this difteieuce be- 
tween them, tlt.it in the order of battle only the (hips of one 
of the three divilions Hand in the wakes one of another, and 
that thofc of the two other divilions are ranged on two pa- 
rallel lines, and titer chccquerwtfe. So that if It be want- 
ed to change a fleet from the windward primitive order of 
failing to this new order of battle on the other lack, the 
movement will be infinitely quicker than thofc which, in 
former known tallies, arc commonly prefcribtd, to pal’s 
from all the orders of tailing eithrr in one line, or on the 
ohtufe angle or chafing or retreating, or in three or fix tli- 
vi lions, to the ufual order of battle. For it will be ftilfici- 
ent for the (hip* of the three divilions ranged in the wind* 
ward primitive order of failing, to heave in llays all toge- 
ther, ami get on the other tack in the oppoiite line of bear, 
big, and they will inilantly lind thcmfclvc* in this new pro- 
polcd order of battle (fig. 59.) ; and ihoutd the fleet be in 
the leeward primitive order of failing, it would be fufBchnt 
for the (hips of the three divilions all together to haul their 
wind on the fame tack as they fleer, and they would hud 
thcmfclves in order of battle (fig. 60). 

When the two columns cd, ef, arc to leeward of the 
and invert- third division a l, ranged in order of hattle, our author calls 
that the order of battle natural; and when cd and ef aic 
to windward of a b t the fleet is in the order of battle wnvr/- 
td. The former of thefe orders is calculated for a fleet 
combating to leeward, and the latter for a fleet which mint 
combat to windward. 

That we may form fume notion of the advantages which 
Vi* of thefe our author expects from drawing up a fleet tor battle in the 
JSEi farm of a lozenge, let us fuppofe the line AB, CL), EF 
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(fig. 6 1.) to reprefent the fleet of an enemy to windward 
in the ordinary order of battle on the dole hauled line of 
bearing, and on the (larboard tack. Then the leeward line 
a 6 will reprefent one of the divilions, in order of battle on 
the llarbonrd tack, of the fleet ranged according to the new 
natural order, which the enemy willies to attack, and to 
which he believes hiinfclf fuperior, bcc-jufe that divifion t»f- 
fers a front much inferior to his own. The two lines t 
ef, will repreftnt the two other divilions Handing on 
cliecquerwiie on the fame tack as the line of battle, ami 
formed on the oppoiite clofc-hanlcd line. On this fuppoti* 
tion, if the divilions AB, EF, ot the hoilile fleet, which 
have it not in their power to attack the (hips of the line a b, 
with to fall on the head molt fliip <j or the llcmmuit l of that 
line, they will be obliged to bear away in order to attack 
the two (hips a and b. To prevent this, each of the sit vi- 
llous c d, ef, of the fleet ranged according to the new or- 
der, Ihjuld make the following evolutions, according to 
their respective fituations and to the mar.ee uvrea of the 
enemy. 

1 ft. The fhip* of the divifion a l arc to flackcn as much 
as pofliblc their headway, arid fotm a very clofe line, till die 
enemy makes a movement to attack the hcadmolt or (Uru- 
ruoft fliip of that divifion- 

adly, The ihips of the divifion cd are to make fail till 
they rome under the fccond or third fliip of the rear of the 
line of battle ab, when they will take the fame hul as the 
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fliip* of that diviJion, to prefer** that position until the ho- View of 
llrle ihipi make their cvulutvjn to attack the rear fh’jas of 
that divifion. In this lltuation the Clips of the divifion c d K t * * 
will be able to obferve the maiiteuvrc* of the enemy, in or- 
der to change tack and form thcmfclves in order of battle 
on the oppoiite board as foou as the bolide Ihips (hull have, 
after tl|rir bcarin r away, run over a certain fpaec ; bec tufe 
the Ihips of the division t d t fleering afterwards clofc-h tilled 
in the wike of the ttcinmolt Ihip of the divifion a l t will be 
able to cover the rear Ihip* of that divifion, and gel the 
wealher-gage of the hoilile divilions which are beurin r 
away ; rake their Ihips ; run alongside of them ; double 
their rear-guard, and put it between two fires, if thofc hoflitc 
Ihips arc following in the wake of each other (c) ; divide it 
if they bear away checquerwifc, or gain to windward, arul 
put between two fires the enemy's divifion CD, while it ij 
engaged with the divifion ab. 

3dly, The Ihips of the mvifion rf may abandon their poll 
and run checqucrwile under a prefs of fail, in the lame 
courfe and in the fame order they were formed, as foon as 
they perceive that the enemy falls ahead of the divifion ab; 
in order that if the divifion AB .of that enemy makes 
any manoeuvre to bear away and fall 011 the diviTuin 
ef, or ou the van of the divifion </ /•, they may, by going 
about, fleer in order of battle clofc-bau'.cd on the opriofitc 
line of bearing, and cover the headmofl fliip of the divifion 
a l % double the hudile divifion CD ahead, or divide the other 
hoilile divifion AB, which is running chccqucrwife on the 
oppoiite tack. ^ 

The two divifion* c J, ef, might again manoeuvre another When rh* 
way, in cafe the flops of the enemy were ranged in oue<" nfn »y •*«’* 
fmglc line, not well formed, or fhould be in diforder and 1 
leave too great a didance between them while they are cia- formed 
gaged very clofe with the divifion a b (fig. 6t). 

ill. By putting about the fliip* of the divifion e f, and 
like wile the fliip a licadmoil of live divifion a b. >dly, By 
making at the lame time tlic (hips of the divifion cd tack, 
and likcwifc the fhip l of the divifion a b, to keep bv the 
wind on the oppofitc dofe. hauled line. .;dly. By making 
ail the fliip* ot the divifion ab (which flood between the 
headmofl a and the flernmort l ) bear away four point* at 
the fame time, and making them alfo take the fame tack as 
the fhip}. of the other two dh'ifioiis when they arc ou the 
1*410 of the flcrnmofl fhip* of thofc two divifioos ; bccaulc, 
in tint pofition, the Ihips of the two divifions r </, e f, get- 
ting to windward on lv;o parallels in order of battle, in the 
wake of the two headmofl a and b, might put between two 
tins a part of the enemy's flvps, w hich then would be obli- 
ged to take the fame tack as thefe two divifion*, becaufe 
the (hips of the divifion a b (which are 011 the fame tack as 
thofc two divilions) might prevent the (hips of the enemy 
ftc-ting the courfe oppoiite to that tack. 

From this fuccinCt expo fit ion it may be obferved, that, 
in the tirfl fuppolition, the way of thus difpoling the force.* 
ot a fleet is fo much the more fuitable to the defence of the 
headmofl and flcrnmofl Ihips of a line ot battle, as the (hips 
of the divifion c d, being covered by that line of battle, arc 
able to manoeuvre w ithout any one ihip of that divifion being 
expo fed to the fire of the enemy ; that the divifion r/. the 
headmofl Ihip of which, is r, always ptefents the fide to 

the 


(c) If the hoflile (hip* which are not engaged with any of thofe of the divifion ab bear away in fucccflion in the 
wake of their hcadmolt, in older to pafs to lctwatd of the divifion ab f and to put it between two lira; then the 
Ihip* of the divifion r/mufl necefiarily take the weather-gage of them, fince the headmofl of that divifion cj is by her 
very fituation already to windward of the hca-hnofl of the adverfe (hips which arc beariog away, and (he has the opportuni- 
ty to come as clofe as po&blc to tbc Ilcroraoll Ihip l of the line of battle a l. 
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View of the enemy, without any one fhip of (hat divifion being cx- 
er* P°^ to rccc > vc the lire of thememy either ahead or aflirn, 
t becaufe (hey arc not to range in a line of battle unlefa the 

enemy run* large or before the wind } and (hat, in the fc- 
ennd firppofition, (he only fhips which are liable to be iskcd 
alhrn, while they change tack* are the hcndnmfl and ftrrn- 
moll of the division in line of battle which cover the fhips 
ot the other two divifion*. 

Hnw ro A s it is of the utmclt advantage to know* at firft fight 

know on of (lie enemy, whether it be to windward or leeward of the 
the*flecT ^ ccl ,an K ct * l°*cnge-Iikc, on what tack, and on what fide 
muft b< the ^ cct tnuft he formed, in order to defend itfclf or attack 
formed. the enemy with advantage, it is to lie obfcrvcd, that in both 
the wiadwatd and leeward primitive orders of failing the 
direction or the wind always traverfrs both the weathcrmoll 
and leewardmoft Clips of the fleet (figs. 57. and 56.) ; that 
this leewardmoft fhip is always placed in the centre of an 
horizon, which is to be considered as the horizon of the 
whole fleet ; and that it is from that Ihip you arc to judge, 
by means of the rules which are known and prattited in 
fuch cafes, whether the lozcngc-like fleet be to windward or 
to leeward of that of the enemy. 

If you want to know, at fight of the enemy, feen cither 
to windward or to leeward, on what fide the line of battle 
is to be formed in order to he able to fend one of the divi- 
fions on that lide of the lozcnje where there is none, it is 
the pofition of the enemy, with rcfpcCl to the dire&ion of 
the wind, which is to determine it ; becaufe. if the enemy is 
to windward of the fleet ranged in the windward primitive 
order of failing, and if it bears down on that fleet, ivith 
the wind large or right aft, it belongs to its wrathcrrr.oft 
(hip to obfervt what follows, if that fhip, by fetting the 
enemy, finds him to (larboard of the direction of the wind, 
the divifion which is (larboard of that direction cf the wind is 
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the wake one of another ; but, according to the tifiial tactics. V <" "( 
the fhips have a long fpzce to run before they can execute 

the fame evolution. _ 

We (hall conclude this fhort view of the Vifcount de 
Grenier's tactics, with his dirt&ions for the molt advanta- How rh- 
gcous placing of the admiral’s fhip, the frigates and tran-j^" 
fports, belonging to a lozcngc-like fleet, whether it be ran. ff .^ te< 
gei in the order of failing or of battle, See. and traiif- 

In the order of failing, the Edmirel A is to be placid (*»' ts a»« 
ahead ot the fleet, at a (hart diftarce from the headnmft of 1 " j»e P U- 
the fecond divifion, and in the direction of the wind with 1 
the headmoil of the firlt divifion (fig. 63.). Two of the 
frigates ff arc to obferve the fame rule and the fame pofi- 
tion, with rclpcCt to the van fhip of the third divifion and 
the ilcmmofl of the firfl. In the order of battle, on the 
contrary, the admiral is to be in the centre of the lozcnre, 
and two of the (ligates on the fourth fide of the lozenge, 

(fig. 64). As for the tranfports and floredhips, when there 
arc any, their ftation is to be in one line on the fide oppo- 
fitc to that of the enemy, when ranged in order of battle ; 
and, if in order ©* failing or convoy, they may occupy the 
fpacc circumfcribed by the lozenge. In any other circuit! • 
fiances thefe (hips arc to occupy the different nations ap* 
pointed for them, that they may diflinguilh the fignaL ami 
execute the commands of the admiral. Laftly, when the 
fleet fliall pafs irom the order of battle to any other order 
whatever, or from any order to the order of battle, the 
admiral’s fhip i9 to bring to, and not to take any of the 
portions above mentioned till alter the complete execution 
of the movement. 

Chap. II. Vitas of Mr Clerk's Tallies. 

7 0 

Whether the Vifcount de Grenier’s order of battle and 


to take the (larboard tack* and range in order of battle before 
tlie enemy is arrived within gunfhot : if, on the contrary, the 
above-mentioned (hip finds the enemy to larboard, it belongs 
to the larboard divifion to affume the order of battle, and to 
take that tack, before the enemy can come to a&ion. The 
old rule for chooling the proper tack is to be obfcrvcd by 
a fleet in the leeward primitive order of failing; obferving, 
that it is the bufinrfs of that fleet’s Icewardmort fhip to de- 
termine it ; and the point of the horizon which is oppofitc 
to that whence the wind blows, is the point towards 
which the obferver is to be turned to judge on what fide, 
whether (larboard or larboard, the line of battle is to be 
formed ; becaufe, in that pofition, the (larboard fide mufl 
always be on his right hand and the larboard on his left. 

By following this general rule, the line of battle will ne- 
vrr be expofed to be too much lengthened either to wind- 
ward or to leeward, in order to oppofc all the (hip* of the 
advetfc fleet formed in one finplc line, nor even to be fur- 
prifed in diforder by that fleet while you are forming in or- 
tjo ders of battle natural or inverted. 

The order* O ur author’s orders of chasing, of retreat, and of 
rl'rcat ud COMTOY » * rc *cry «dily formed. We have already faid 
convey. "hat they are ; and the fcarr.an, or even the landfman, who 
b • l wt co nce pt s! n of has orders of sailing and of 
battle, will not (laud iu need of any farther defeription of 
them. It mud, however, be obfcrvcd, that in the order of 
chafing, the fleet in the lozer.ge-like pofition prefents the 
obtufe angle of chafing, as when ranged according to the 
ordinary tallies; with this difference, that, in order to form 
ihemfclvcs in order of battle, it is enough that, in this lo- 



Benge like pofition, the (hips of the fecond divifion Ihould 
all kc.*p the wind on the lame board they were Handing on, 
bccaufc they would afterwards find theiaiclves iu a line in 


of failing would be attended with all the advantages which 
lie hopes from them, experienced teamen alone can judges 
but we are now to introduce to our readers part of a lyttem 
which has met with very great approbation from fome of 
the ablelt officers in the Britifli navy, and which to us ap- 
pears to be founded on principles felf-evident. Mr Ctcrk 9 
in the introduction to his Lffay, informs us, (hat upon con- 
fidering the great fuperiority displayed in the three lad wars 
by the Britilh feamen over their enemies, when engaged in 
fingie (hips, and comparing it with the very little that, pre- 
vious to Lord Rodney’s glorious action, they had atchievcd 
when engaged in fleets drawn up in line of battle, he was 
led to conclude, that there muft be fomething wrong in our 
mode of making the attack. He turned his thoughts to 
the fubje&, and in 1790 publiflud part of a large work, 
comprehending, l. A Theory of Attack from Windward s 
2 . A Theory of Attack from 1 . re ward ; and, 3. An Htjhrical 
Sketch of Naval TnSic/. We think it not much to the ho- 
nour of our countrymen, that he lias not yet had encourage- 
ment to publifh more than the firtl part ; but in Hopes of 
exciting their curiofity, we (hall lay before them a dillinft 
view ot that pait, beginning, as he begins, with 

Observations on the prCsint Method of bringing 
Ships to Action. 

. 

It has often, if not generally, been the practice, in die Difadvan- 
cafe or tingle (hips, as well as in that of fleets, for the wea 
ther (hip or fleet, when it is wiflted to bring the other to 
action, to fleer directly down upon that (hip or fleet, with-re&ly un 
out reflecting that, by doing fo, it gives the enemy an op. the tocaijr, 
pertunity of completely difabling it, before it can attain its 
wifiicd for ftation. For each (hip in die lec line can ufe 
all the guns upon one fide ; whereas the (hips in the wea- 
O O 2 thci-line, 
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br-i ing diredly down, have it only in tlvcir pow- 
■ ■wt.c*. cr *° u ^* e *' u ‘ r bo«r chalVs. This method of atltck ap* 
'—v—— pe*ra, thermic, to he the word poffible for the weather* 
fleet, and the molt advantageous for the lee fleet. Forlup- 
pofc a finale (hip of 8 3 yum to windward at 1 > (f \s . . 65 .), 
difcovcn’ny an enemy’s (hip of equri force to leeward at 1 *', 
to bear directly down upon her endwrife, the receiving Ihip 
F, by king to as iu flu. 66 . would prelent a bioadiide of 
40 heavy pins beating upon R during a courfe of two 
milci, in which every (hot mi^ht take eft'edt ; while 15, in 
this pofition, would have it in her power to bring only 
toe two light glint of her forccaftk or bow-chafe to hear on 
F ; a difadvaniigc greatly exceeding twenty to one. Be- 
f.de«, the receiving (hip K, by lying bmadfitk to, will liavc 
all her mails and rigtring more open, and consequently will 
tlh*w (hot to pats with lefs effect than the (hip 15, which, 
coming end wife, is liab*c to be raked by every (hot from 
fletn to Item. The confluence of which muft be, that 15 
would be dilablcd in lie*’ rising, &c. long before flic could 
arrive at a proper p fitica for annoying F ; and when (be 
had attain: d that j>»fttion, F, by being entire in her rin- 
ging, wouhi have it in her power to fight in any pofition, or 
to make off at pfoafuic. 

The method then i*. Bhavin ? the wind, (houkl run down 
artern, as p;r dotted line, and getting into the courfe, or 
near the wake of F, or a pofition tlunt will bring her pa r al- 
lcl to the courfe o f F, at a ptoptr di dance. (he ihould tin n 
run up clofc alonpfide of F, upon equal terms, as in fig. G m \ 
or otnerwife, on (hooting ahead, (he may veer, and run 
down on the weather* bow or F, a« in tig. 68. tilt flic (hall 
force F to bear away to leeward, keeping clofc by F on 
equal term* • but during tire courfc, in bout cafia, carefully 
watching that F may trot have it in her power to brii.g her 
broadfide to bear upon i> without retaliation. 

It having been often faid that the French hive made it a 
th^Bririfli !^ c to throw the whole dfcA of their (hot more particularly 
^adpreiyj,. into the rigging of thrir enemy, and that the Briiilh, ou 
the other htnd, have been as attentive to point the force 
of their fire a^shft the hull of the (hip ; it may be proper 
here to date the two cafes, and compare the effect. 

Let us fuppofe a (hip of 8 5 guns wilhing to avoid the 
effects of a clofc en'r’gcmcnt, but at the (ame time lying to 
as at F (fig. 63.J1 intending to receive, with every advan- 
tage, an enemy B of equal *orce, coming down with an in- 
tention to fight her ; and let us fuppofe that F, by aiming 
her fire at the rigging of B, (hall have carried away any of 
the principal flays, eitjht or ten windward (hiouds, or a lore* 
topmalf, or any other tigging, thouqh of much kfs confc- 
quencc, hut, at the fame time, without having wounded a 
fingle man of the (hip B ; and luppofc a fcooud fltip, con- 
fort to F, receiving foch another (hip as B, and by firing 
at her hull only, (hall, yvithoirt other damage, have lulled $0 
or 40 of her men : In this critical juncture, when F and 
her contort arc defirous of avoiding a clofc engagement, it 
is evident that the (hip at B, which has loti part of her rig- 
ging, is more completely difablcd from cloftng with them 
than the other (hip, whole rigging is entire, though (lie may 
have loft 1 CO of her men. 

It has been often faid, that fomc particular (hip has been 
hattlea*^ cx P°fe^ ’ n battle to the cannonade of throe, four, or even 
k npof«.l five (hipa, all extended in the enemy’s line, and all bearing 
*■ th lira upon her at one and the fame time ; but this can never have 
«.f many a: been the cafe, but when the (hip fo expofed was at a very 
cllce ’ great di Ranee. Let I, H, F, H, 1, (fl^. 70.) reprefent 
five (hips extended in lire of battle aSic.ul at the diRance of 
one cable’s length, or 240 yards frunt each other ; let the 
length of each (hip be 40 yards, fo that the whole (pace 
between head and head of any two adjacent (hips is 280 
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yards ; and let the perpendicular line FK, proceeding right View of 
out (rum the beam of the middle (hip F, to the di!*incc of^ r Clerk’s 
fix cable’s length or 1445 yardi, be divided into fix equal 1 . 

parti : It is ccidcut, ft out infpe&ion, that a Ihip Rationed 
at the print E of the line FK, 720 yards dillant„ cannot 
for any length of time be expuied to the fire 01 more than 
the centre (hip F ol the fleet I. H, F, H, I. For fuppo- 
ling the (hips H, K, ahead and alLrn or F, to be able to 
bring their broadlidcs to bear on E (a fuppo I'uion which, if 
the line be clofe- hauled, cannot be made of the headipoft of 
thofe (hips), it is evident, that by putting thcmfclvcs in po- 
rtions proper for that purport:, the ftnos H, H, will not 
only d. lorder their own line, but alfo leave, the one her head, 
end the other her fleni, expend to a raking fire ft inn their 
opp<?fites 15, B, iu tiie enemy’s line. 

but i: the opponent thip can rot well He expofed to the 
fire of the two fiiipii H, H, at the point E, (he mull lie fldl 
Ills expofed at the point C, 4 Ho yards dill ant ; and it will 
be alrr.ort impofljblc lor the (Slips H, H, to touch her at the 
point G, 240 yards, or one cable’s length, di^ant- 

But cue cable's length atundcr is too fmail an allowance 
for accidents that may happen by the flips 1, H, F, H, I, 
extended in line of batik ahead. 1 hcicloic let us fuppofe 
the three (hips, which are faid to be at once upon a (rngle 
opponent, to be Rationed at I, F, 1, at flic dillance of two. 
cable's length or 48 j yards from each other. Then it is 
evident that the opponent fliip cannot now be more expo- 
(cd at the point K, at the .dillance of 14^0 yards, thar> fnc 
was, on the tormcr flipped tier, at the point E, 7:0 yards 
dal ant ; and »! we (uppofe the line of battle to be formed 
at one and an hair cable’s length alumlcr, (he muff be at L, 

(iiilant icfio yards, before Ike can Ik: annoyed even to this 
degree by the three bolide flups at once. Hence we may 
(airly conclude, that if one fh p has any time been ex pole J 
at once to the fire of five, four, or even three (hips of the 
enemy's line, fuch (hip mud have been at a very gnat di- 
ffancc, and in no great danger. ,,6 

Having finiflied the above obfervations, our author pro- Prii.ripfc* 
cecds to the principles ncceffary to- be known for euaMuig? efr , fl4rT m 
us to judge of the different modes ol bringing great flvcts-^l 
to action. For this pu-poie he fuppofe# a fleet of lo, 30, toadied, 
or more (hips, of 8o guns each, extended in line of battle 
to leeward, and lying to at F (fig. 71.), with the intention 
of avoiding an attack ; whilft another fleet at 15, of equal 
number and force ol (hips, alio extended in line of battle, 
three or four miles to windward, is defirous of making an 
attack, and coming to dole action on equal terms with the 
fleet F. In this cifpofition of the two fleets, fhoitld that 
to windward run down headlong Ihip for (hip on its oppo- 
nent, as in figs. 66. and 69. it is evident, irom what lias 
been faid in the beginning of this chapter, that each indivi- 
dual (hip of the weather fleet might be completely difabled 
before it could pofhbly come to clofe action with the fleet 
to leeward. But let it be Cuppofcd that the commander of 
the weather fleet B, thouuh hit (hips have been much diL 
ahlcd in their rigging duiing their courfc a a a from w ind- 
ward (fig 72.), has made them brin* to at a great diftancc, 
from whence he can hurt F ; is it to be expelled that F,. 
whole dclirc has always been to avoid a dole engagement, 
and who has already dilabled the (hips of B, will patiently- 
lie ft ill, or wait until 15 mall have time lo diiable him in his 
turn ? No furcly. While enveloped in his own fmokc, aa 
well as that of his enemy, he will bear away unhurt to a 
new flat ion G, and there remain out of (he reach of R'» 
cannon-ihot, who mult repair his rigging before he can at- 
tempt a fecund attack 

Again, fuppofe that B, in place of going headlong and 
codwile down, were to run down in an angular courfc, or 
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view of UJi as it has been cnllcd : it is -vfdent from fig 74. that 
* 1 r '■'■'* ’ (houl.l any Chip in this an«ufor line come to he ci;ppled, her 
1 way being flopped, might of confeqncncc oocefion a con’u- 

fion ami m ft the Anns next aflrrn to he% fomc running to 
leeward and others to wind ward of the di ft bled (hip: and 
thus the time be loft f r affording the ncccflary fupnott to 
the ftips ahead, and now 1o far ieparated from thrir com- 
panion*. Should it he hid, that a ftoppage of one flop 
ahead will not neeeffarily produce a ftoppage of every (hip 
aliens, bceau'e they may o to leeward of the di fabled Ihip; 
wc amwer, that the Chips ahead in the van A (fig. 74. n to 
l.) tn*y he now tira^al, and of confroitettce not having 
much headway, rr.av he fa id to he ftationary ; therefore eve- 
ry Ihip allcrn, if (he (hall attempt to hear down, a-s ?t D, D, 
from bt'tiHf confined to a determined conrfe, muft be brought 
into the poliiion of being taked when coming down before 
the wind, a* i-i fi-g* 76. and f'g. and confequc' tly o* being 
completely difabled long before (be can get dole enough 
ilc-»gfrt!e o* the enemy 

Again, the headntoft fhips, or van of 11 , having attained 
their ftatinii at A* that is, ahreaft of the van of F 74. 
n® i.), and having hegtm the cannonade, may wc rot fup- 
pofc that F, whole condrfl or defire has rlwav s hern to fare 
n» (hips, has iaftrutted the commanders of thole in the v*n 
of his fleet to withdraw from danger as foon a* they begin 
to ted the effects of a cannonade ? and if fo, may not thole 
Ihip*, as foon as they have thrown in their rt*c upon the 
sran of B, heat away in fucceffion as at H, followed indeed 
by the whole (hips of F’s fleet. which, having popred in 
their fi»c upon the van of B, may If rm a new hoc *f battle 
two or three miles to leeward at II (fig. 74. n‘* 2.), and 
there be in readinefs to receive a fecond zttsck, B B (hall 
be fd imprudent as to attempt it ? And is it not farther evi- 
dent, that if any one or more ihips ot the fquadron o' 1 ’ F (hall 
be crippled, they will have it in their power to quit their 
flataiQ, being covered with fmokc, at any time, and to (all 
to kil^rd as at G. where they will he in fafety ? 

In order to iiluftrate this Hill farther, let 1) (rg 7?.) 
represent a fleet putting before the wind, each fl ip with an 
intent, when brought to at a determined diflancc at A, to 
take up her paiticular antagonift in the line of the enemy 
F to leeward ; and, for argument’s fak., let F be fuppolcd 
at teft, without any motion ahead. There feemi to be no 
d.fficulty in conceiving, that while the ahrrntc (hips of F's 
line, uudtr cover of the fmokc, withdraw from battle to 
GGG, the mtcnweJiate fhijv* left behind them in the line 
will be luffictnt to amufe even the whole of B’s fleet, 
till the ihips G (hatl form a newline III I as a Support 
Itom the leeward. In finch cafe B, si'tcr being difabled, as 
he muft Ik, and not having forefeen the manoeuvre, will 
neither be rhle to prevent the intermediate (hip* with which 
he is engaged from beano » away to join their friends, nor, 
were he able, would »t be sdvilable to follow them ; (or th^ 
fame manoeuvre with equal fttccefl can again and again be re- 
peated. 

In order to (how the relative motion o f both fleets, let F 
(fig. 76.) he a fleet confiding of twelve fhip*, drawn tip in 
'line ol battle, at one cable’s length or 120 fathoms nfundcr; 
and let the length of each fhip from the end of the jib- 
boom to the ftern be fathoms; the whole fleet will 
then occupy a ipacc of two F.nglhh miles ; alio, let its rate 
of failing be four knots an hour in the direction FG, So 
that in the fpace of an hour it may have moved from F to 
G (our miles diftant from its ‘oriner p » fit ion. 

Let B be the opponent fleet, confiftirg tlfo of twelve 
, and four irdcti to windward ; and let the point V he 
yard*, or one quaitcr of a mile, tight to windward of 
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the point G. Then if E, by bearin 7 away in the direftion °f 
BA, (hall arrive at the point A at the fame inftant that F, ’** 
the fleet to leeward, has arrived at the point G, the mo- ■ , . * 

tion of the fleet B will have been at the rate of G miles 
neatly per hour ; and the angle contained between the di- 
rection of its line bearing and pretent courfc 4T 9', or 
nearly 4 points. For in the right. *n Ud triangle ARM 
are given BM r: 4 miles, and AM =s 4? miles. Now 
B M = 4 m. : k ; tan. ABM = 43 9', and 

R : fee. ABM 43’ 9 : : BM — 4 n>. : ^B= r.- H3 m 

Again, it F, as in tip. 77. by carrying more (ail, (hall 
move at the rate of fix miles an hour, that is, from F to G; 
then l), having his courfe made thereby the more (lanting, 
will have juft io much the greater difficulty ol keeping his 
(hips in line abreaft while comm” do n to the attack ; For 
the leading (hip meeting with no obftrn&ion in her courfc, 
will pufh on ; whereas every accident of oh ft ru ft ion accu- 
mulating, as it happens to each (hip pro riffiv- ly, the rear, 
being aftetted its the grrateft degree, will for that realon be 
left the farther atttrn. But, trom the very form ol this 
flaming ccurie, every fhip aflern will l»e apt to pet into the 
wake id the Qjlb ahead Therefore the whole fleet of B, 
van and rear, will not arrive in the fame lime at the line 
AD, fo as to be in a petfeci line abrc?.ft, and parallel with 
the (kit to let ward ; but will have aflumcd the Ia(kin;v 
form, ns teprefrnted at the points M, N, and O, in the dif- 
ferent parts of the courfc. In this csfe, the diflancc run 
by the van of i>, from B to A, is 7*075 miles, or 7 milts 
and 132 yards, and the angle contained between the line of 
bearing and the diftaiicc Ba i» r 2® o'. 

And a*ain, as in fig. ytf. if the fleet to leeward fhftlt lie 
un one p int higher, as FG. then the rears o' ihc two fleets 
will thereby be 1 -moved at a much greater diflancc, and the 
van A of confcqtience mutt he fooner tip with the enemy's 
van, and evidently iomuch the farther (torn fiipport ; while 
F, by bringing up his (hips in fucccflion, will have it in his 
power to difable the van of A, and will afterwards bear away, 
as at H, unhurt am! at plcafurc ; while U, at this time, by 
the fitppofition, being crippled, cr having- his rear D «b- 
ftrufteJ, and at a diflancc, win be finable to preven: him. 

And in all the three cafes, it is evident that the fleit B, fo 
{009 as he thail approach within reach of gun fbot, muft be 
expofei to the fire of F’s whole lire ; for he will be abrealt 
of B continually in every part of his courfc. But the diffi- 
culty of brin:'»r»t» the itar of the wind waul fleet to a&i«>q 
will Ail! be more inert afed, if the ft cm mol l flips oi the fleet 
toheward, in place of keepin.r their wind, lhall bear away oc- 
caJionally ss at ML. All which being admitted, the diffi- 
culty ot brin ;ing Jtdvcr'.e flert-i to cl**‘.e ro".igcment may be 
accounted for, without being obliged to have recoiirfc to 
that luppofed inferiority in point of lading, imputed to our 
(hips, compared to thofe of the French our enemy. 

Hence it appears, that a fket B to windward, by extend- 
ing hi- line of battle, with a defign to flop and attack a 
whole line of enemy’s (hips to treward, muft do it at a great 
difadvruuii »e, and without hope of furcefs ; for the recei- 
ving fleet F to leeward urquefl ion ably will have the four 
following advantage* over him : 1 . The fuperiorfiy of a (ire 
above 20 to 1 over the fleet B, while coming down to at- 
tack. 2. That when the fhrpa of B are brought to at their 
refpe^tive ftntion, if it bbvf hard, the fbol from F, by the 
lying alon / of the (hips will be thrown up into the a‘r, and 
will have zn tffcft at a ttucb greater dxiLince ; whereas, on 
the other hand, the (hot muitB, from the fame caufc, will 
he thrown into the wate*’, and the cffrft loft. 3. That F 
will have the power of direflin;; and applying at plcafure 
the fire of Ids whole line againft the van m B, who is now 
3 unship 
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v>w of unable to prevent it, hi* .h*p* bcirur dibbled, fepv-ated, and 
^r^ticj 1 * ^ lcrc ^ orv * u »»fwpponc J. 4. Fh*t r will alfo have a greater 
* facility of withdiawing from battle the u hole or any one of 

the difthted (hips of,h:» lire. 

If then, after a proper cxammation of the l**e (n) fea-en- 
gigcmcnts or rencounter:!* it (hall be found that the French 
admirals have never once fhown a willinguef* to riffc the ma- 
king of the attai *, but iuvjrbbly have made choice of, and 
carncllly courted, ■ lerwind polition; if invan'ably, upo- fee- 
ing the Bririfh fled difublri, tliey have made fail, rnd dc- 
molilhed the van in palling ; if invariably, upon rvth’n ; the 
tfleft of the British tire, they have withdrawn at pleafurc 
either a part or the whole of their fleet, and liave formed a 
new line of battle to leewatd ; if the French repeatedly have 
done this upon every occafton : — and, on the other hand, if 
it 'ball be found that the Briti h, from an ir refill il>lc deftreof 
making the attack, a* couilantly and uniformly have court- 
ed the windward pofition ; if, uniforrJy and repeatedly, 
they have had their A ipfc fo difebkrd and feparated, by ma- 
king t!ie attack, that they hive not once been able to bring 
them to dofe with, to follow up, or even to detain one ftrip 
id the enemy for a moment — Audi we not have rcafon to be- 
lieve, that the French have adopted and ptft in execution 
feme f) (tun which, if the British have difeovered, they have 
not yet profited by the difeovery ? 

Our author therefore, in flea r * of the ufual mode of attack, 
which, by being made principally on the van, hems to be 
the relult of agtoundlcfs expectation of being able to tait 9 
Afjtroy, or dtftUe the whole of the enemy’* line, propolis 

A sew mode of Attack from the Windward upon 
the Rear of tmf Enemy. 

Mr i:le>k's Suppofe, fays he, a flirt of ten, twenty, or more flips, 
extended in line of battle at F (fig. 79 ), endeavouring to 
the reir°"f avni< ^ a c^fc engagement, but at the fame time keeping un- 
ite enemy der an eafy fail, with the intention of receiving the ufual 
attack from anothei fleet of equal number, three or four 
mile* to windward at B, failing in any form, but let it be 
in three line* or divifion* ; it is required by what method 
(hall B make the attack on F with advantage? 

The improbability, or rather impoflibility, of attacking 
and carrying the enemy’s whole Sine of (hips, having been 
demonft rated by every ailion which has been fought at fen, 
the next conlidcration will be, how many (hips may be at- 
tacked and carried with advantage ? Let it be fnppofcd that 
the three (fern mod (hips only, and oot exceeding the fourth, 
arcpoflihlc to be turrieJ; let a fuflicicnt it Length A be fent 
down to force an attack upon thefe thicc fhi|M, difpofed and 
fupported according to the judgment of the admiral, while 
in the mean time he keeps 10 windward with the rill of his 
fleet, formed into fuel* divifions as may belt enable him to 
attend to the motions of the enemy and the efTeft of his at* 
tack 5 being himfclf fo far difengaged from action, as to be 
able to make his obfenratioos, and give his orders, with 
fome degree of tranquillity. 

By placing the fleet B in fuch divifmns. as represented in 
the figure, when the attacking fqiiadron comes up with the 
reer of the enemy, the whole will be fo difpofed, and fo 
ronnecled together, as to be able to give tire fupport and 
attention that may be required to any fliip. or any part of 
the fleet, and in preference to a long extended line of iix or 
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feven mdes in length, where it mud be iicpraAicable to <jive Vie# n f 
the necefiary lupport to Inch flops a* may Ik diLbled. ’ 1 'lic^ b'ietiV 
Ihips «f the fleet F may, in general, be better Jailer* than 1 ^ :fV j 
the fliips o* the fleet B ; but it is not conceivable but that , ; i 
the fwhteit (hips u+ B mull come up aUmgAdc of the ftern-Ana'* up 
moil and dullest failing iliips ot the enemy F ; while, at the 011 ? hcc " 
fame time, F, by attempting to outfail J ■, mull be tliruun 
into the difordcr of a downright flight: Therefore, offliijtmn 

courfe, it mult be admitted, that if the enemy F continue* i-skscvan 
going off in line of battle, and endeavouring to avoid a* reow.**’ 
clofc engagement, it will be impofiiblc to prevent the fleet lJ ‘ 
making the attack from getting into the poftrioa B A. 

But by thia pofition, it is evident that the three ihips at l 
of the fleet F will be in the power of the admiral of B ; for, 
by keeping fo many (hips to windward, he will be ei ablcd 
tn fend down rrclh (hip* from time to time, either for the 
fupport, or to fupply the Ration, of any of thole that may be 
difablrd in making the attack, while it may be imagined that 
the three fh»p> in queftion, by being disabled, or being de- 
prived of the wind now taken out of their fails by the Ihips 
to windward, w ill be prevented from following their frienda. 

Hence the enemy ahead mull either abandon his three ftem- 
moil fliips, or he mult double back to fupport thim ; which 
mud bt done either by tacking or veering. But let it be 
fir A examined what is naturally to be done by tacking ; and 
for the great! r fatiafiction, let every pofliblc cafe that can 
happen be examined leparately. jj, 

Fir A, let us fuppolc that the enemy at F, fig. 80. ha*Tla 
continued to protract his comic in line of battle upon lhc m)r 
fame taVk, and that the hcadmoil (hip H, with the three 
next alien* of her, have tacked to windward, and that tbc«|uce f- 
whole remaining (hips intend to tack the fame way, but in**"^ fck * 
fucccflion j is it not evident that F ha* then left His three 
llcrumoft (hips at I in the power ot the (hip* at A ; that he 
mull alfo leave expofed hi* fourth and fifth fliip G to ano- 
ther attack from another divifion of B at C, which will 
alfo be on equal tarns as with his three fternmoft at 1 ; and 
laftly, if he profccntc* his intention 01 fupport ing his three 
(hips, lie will be obliged to begin a diJadvantageou* attack 
upon the admiral, with the main body of the fleet lying 
ready to receive him ? The contequcnce of all which mu A 
be, that he will not only lofe his three fternmoft (hip*, but 
in all probability the fourth and tilth alio, as at G ; and 
will be forced to begin an attack, and dole and mix (hip 
with (hip on equal terms ; a lituatioii which he at all times, 
with the preate A anxiety, hath avoided, and which B with 
equd anxiety has always courted 

Again, fuppofe that hi* three fternmoft fhips have been 
attacked, ami that he has ordered his fleet to tack ail at one 
time, a* in fig. 81. The cunfcqucncc* will then be, that 
this movement, having required tome time and fome length 
ot courfe, will have produced a confldcrablc dtftance between 
his nui'n body and bis three fliips ; or, in other word*, tlut 
thefe three (hips have been dclcrted ; (or it will not be in 
their power to tack with the reft of their ft tends. He mult 
alto, in bringing his fliips heads round, expofc the Ihips 
ntarrft hi* enemy to be raked by a dreadful cannonade; be* 

(ides running the tiik of having his fleet thrown into a ge- 
neral difordcr, by many of his fliips milling flays, veering, 
and running to leeward. LaiUy, upon a (uppofition that 
Ins ihips have all tacked, and none of them muTcd liavs, lid! 

lie 
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(n) This was written during the American war, and before l^prd Rodney’s decifive victory on the 12th of April 
1782. That action, as well as the dill more brilliant one of Lord Howe on the ill of June 1794, we have heard the 
author did inguifli from thofc battles which, with great propriety, he calls feii-rrtu*unten t and do ample jufticc to the fclen- 
tiiic mancc uvre* of both the noble admirals. 
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View cf he mu! of necelli'y be 'in tb? attack, mix hi* ihips, aiul 
C'rvk * con , c I,, & clofe engagement, a* in the former nfc. 

_* 1 lC> ' , Having ihotfn tlie confeoncnces of an attempt to fuccour 
x $ 0 the three fternmoft ISipi by Uu'kini;, let i»» alfo examine 
H - .;? tue- whu may be rxpcAcd from an attempt to do it by vccrtri ' 
ay'kjt. the fleet. Suppofe the two fleets in the finite portion as in 


the next a A cm ; or tint tl»i' r c fubfeq'v'ut Hop;, to p: 


. 2g ' 

„•«!» View n{ 


this flop, mart bear away to leeward of their crippled (hip?, ' * cp k • 


fir. 79. that i«, the main body of the enemy extended in 
hreeft-rn line of battle to leeward, hi* three ftemmoJl (hips entangled 
•.wit (h'p» wit!) the fleet B, whofe admiral, with the main holy, keep* 
if verrinj to windward to obferve, with a rigid attention, the motion* 
u» But- 0 f the enemy. At t* e fame time fuppofc* that the admi- 
ral F ha* ordered his fternmoft (Hip G to veer (fig. 82.), 
and afterward* the whole line ; and that he is now running 
upon a contrary tack to leeward, a* at H» wifliin.r to fup. 
port or bring off hi* three flop*. From infpc&ion, it will 
be evident th”t this attempt may be more dangerous than 
the attempt to windward ; for it will rxpofc a number of h>* 
(hipb to a nking fi»e while in the *£l of veering; and the 
fijuadrnn, by retting fo far to leeward, will be unable to 
give the proper fupport to the three (hips. It will open a 
gap lor the fleet o* 1) (who will immediately veer alio and 
follow him) to break in, a* at A, and cut off the three (Hip* 
without hope of recovery. And if F (Hall Hill pafirt in the 
endeavour to recover hi? three (hips, he w ill be obliged to 
begin the attack under all the ufual difad vantages. 

. Again, upon another fuppofition, that the headmofl (hip 
of the enemy H (fig, 83. )» with the four or five mat aftern, 
have wore, an! are tunning upon a contrary rack, wiihiog, 
as be'ore, to fupport or bring off the three (hip*, the reft of 
the fl-et intendin ' to wetr alfo, and follow in fucceflion ; it 
is evident that this movement, being more unfcamni-like, 
will be worfe than the laft : It will expofe an additional 
number of (hip;, particularly the laft two, as at O ; and w It 
at the lame time make an opening *or the main body or li's 
fleet to fall in and cut off the three (hip:., as in the for- 
mer cafe. 

.Again, fhould tlie enemy F vetr and btar away with his 
whole (hips at one and the fame time, it is evident that this 
movement muft have the con fcq tierce of a dow nright flight, 
with the certainty of lofin ? tlie three (hips. 

From what has been faid, it wilt appear, that a fleet D, 
keeping connected in a body to windward, may come t:p 
with and entangle the three fternmoft (hips of att enemy F, 
extended in line of battle and going off to leeward, and at 
the fame time he abrt to overawe the remaining main body 
of their fleet ; and that, having forced the portion, the 
whole conleoucnces, as already deferibed, mull iollow; that 
«, F muft fubmit to the lofs of three (hips. 

What has been hitherto faid proceeds upon a fuppofition 
that the fleet F has kept on his cousfe till the fleet B has 
come up with his rear. Let it then be examined what other 
attempt* the enemy F can make to avoid coming to dole 
engagement upon equal terms. 

^ Suppofe a fleet of (hips of the enemy (landing on thelar- 
iiftcaxro-"?- board tack to leeward, and going off as before at F, and a 
v t-« a fleet of (hips in a collected ilatc or pofition to windward, as 

«iil the at 15 (fig. 79.) ; and fuppofc that the enemy F, perceiving 

n hi» JJsr ^ <rt ® pointing an attack again! his rear, in place 
y v )’ c lth! of keeping on his oourfe upon the fame tack, (hould veer, and 
ad palling endeavour to pafs on contrary tacks to Iccwatd ( or it will 
a contrary n«t be admitted that he can get to windward) ; what will 

sed, 10 * CC l ^ Cn ** l ^ C * 

Is it not evident, that the hcadmoft (hips of F muft he 
forced to leeward by the fleet B obfttu&ittg his line of di‘ 
re&ion, or the Hue of his courfe ? that they muft be for- 
ced to begirt an attack at .my dilUnce B may choofe ? that 
they may receive fuch damage as will flop their way ? that 
their way being Hopped, will of courfc be an obftru&icn to 


as at G (iW. 84.), which will not only prevent thrfe fhios 
ftoin daon.ritti' the head moll ihips of IS, but will -give tnne 
and opportunity to 11 to bring down his windward fliipi to 
fall in either ahead or aftern, that rs, to the right or left of Ida 
hetcn’oft ihips ‘ , and oppofe (hip tor fhip o! the enemy Rp»n 
eq'.!.d terms ? But (h mid tame of the hcadmoft (hips of the 
fuiudrnn K be crippled, that is, (hould 1* pafs B without 
reach «.f caunnn (li .t, which undoubtedly he will do if he 
can ; Hill, while heaving away, he may be forced tofuffer a 
d if l ant cannonade, (hip with (hip on equal trims, whether 
he veers and gets back upon Ins former tuck, a> at G in 
fig. 8y. or continues to run before the wind, a* at P in £g. 

86. But if F perlifts to pals on a contrary tack to lee- 
ward, and without reach of cannort-fhot, it i* evident, whe- 
ther he put right before the wind, t»r tun off fhip by (hip 
as he heft can, that B muft at fomc time or other come up 
with his rc*r. r g 3 

So far the attack has proceeded with the wind fixed Effect pro- 
in one and the fame quarter. t'o make the propriety of^ uce by a 
it the inert apparent, it will be ntccflrry to inquire, What^*j^ u ^ 
might be the eft'ed produced hv a change of wind, (hould r j r( r ; hc 
that take place during the a^tiotk ? For this purpofe, Icta&uiu 
the opponent fleet* be Disced in fomc one of the prece- 
ding uafitiont, nrprefenting the attack upon the three ftrrn- 
raoll ihips of tlie enemy, a» in fig. 87. ; in which the licit 
dciiioua of making the attack h ncprcftnt«d in four divl- 
fions, v* at B, B, F», A, ami 1* the fleet ikfirous of avoiiU 
iog the attack, at the hazard of abandonin ' his three ftern* 
rooft (htpj at G. 

In the commencement of the attack, let ut fuppofc the The wind' 
wind to be N. and the ihips going two points free on the® 1 *^* K 
larboard tack, or Handing L. ; and foon after the Molina 

mencement let the wind be fuppofed to vetr round to the a ft, * 
W, ; then it is evident, by the difpofition of the two fleets, 
tlut the fleet F, by fuch a change, will Live acquired no 
advantage wliatever ; on the contrary, it will the 1 coy be 
thrown juft fo much the farther to leeward. ,g 4 

Again, if tin- wind, by taking an oppofite courfe, (Tull The wind’ 
(hirt ahead avd come round by the evitern quarter to •T 

the adminl or the fleet F will not* have it in his power 
»v?ilhimf<lf of this circumftance, provided the commander i,.,^ 
of B, cirtninum r careluliy to watch his motions, and feel- 
in,* the impuUc of the veering wind, (hall ftretch his (hips, 
a* at OO. to the windward of the three (hips at G, fepara- 
ted from F’s flee*., and at die fame time to the leeward of 
ihc mnin body of that fleet. This w ill be apparent from 
figures 88. nnd Hy. which exhibit the two fleets, after this 
manoDUvre, both on the larboard and (buboard tack. T ^ . 

Let the wind be fuppofed to wear round gradually from The wind 
the E. towards the S. and fiom thence »o the W. and thcn Ctw **' r,u n S" 
quite round the compafs. Then F being fuppofed to 
gained tlie wind, it will be iu his power to maintain it, and compafi- 
make a circular courfe to windward of B ; but as he can be 
attended all the wliilc by the fleet B, who will cut him off 
to leeward, he never niU be able to recover his three (hips, 
fuppofed to be cut off. This is evident without the illuftra- 
lion of a figure. 

Lafttv, if the wind in changing (hall in one inftant fluff l‘hr wir.A 
in direct oppcGtion where it was when the attack beg an, Huffing io- 
that is, Horn north to foutli ; then and in that cafe, before to , 
it can be judged whether fuch change (hall be favourable for fa* 

F or riot, it will be nectflary that tlie relative filiation of the 
two fleets (hould be determined, fuch as it was when the 
change took place. For example, if the heaJmoft (hips 
of (he fleet F, that*]*, if his van and centre (hall have fej-a- 
rated at any coufidcnftilediftance from his rear, ar.d (hall, in 
4 CCR« 
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confequerce of this mode of attack, have advanced to a pi- but tbit liic wind has inftantancoofly fluffed in direct « > «» 


1 fit ion &S Tcpitfci'td in fi*$. tjO. it is cv'd-nt that F, thou -h pofition \ then, • vcb in this cafe, the fame brrnc which ® f ^ c 


, by this change Ii e fliall bare jut to windward, wilt yet not would favour F (fig. 87.) in the attempt to bring off h:s “ 


be able to avail himielf o* this faming advantage, the fleet three fv.pi, would it the Itme titre iavour the cfcape of the 109 

fli ps of lift A, a# foimrdy dclcribed. That this partial TP* 2 .-ir 


under the protection of their friends B to leeward i But 
whether F (hall attempt to effect this manrruvre, by veer- 
ing his (hips iu the line, or, what terms mod eligible, by 
Waking his (hips tack, as it is to be prrfumed that hrs three 
fliips, which have been Come time engaged, mu A be consider- 
ably crippled, and not able to make fufficient fail; while en- 
deavouring to bring them off, it will be difficult for him to 
y revert being drawn into a general and clofr engagement, 
which, by the fuppofition, he ha* all along endeavoured to 
ovoid. 


Chap. III. Of Partial Bretzet of tfind. 


B having it Hill in their power to cut him cif from his three (li ps of ii ft A, as formerly dtfcribvd. Thai this partial I 
ff.ipi. br cute would nipnrc to be of confiderable duration, other- 1 

O.i the other hand, if this in fl an t ancons cliangc of wind, wile F, in thus attempting to bring off bis three fliips, crip ou jj j i( 
in direct nppofilion, (Hall have taken place mote early in the pled r * they will be, moil hazard a general engagement, inrirtu|ip,. 
action, that is, when the politions of the two fleets (hall be like manner as already deferibed. u«.n. 

filch as rcprcfcntcd in fig. 87. (the fleet B in the polition Mr Clerk employs a fell ion of lus book to (how the pro- nf 
of four diviflona B, B, ll, and A, anil the enemy in the po- priety of h s propolcil attack (rom windward, in places where rot . 
iitions F and G) ; tlten F, who Ik fore was to leeward, hy the huiiile fleets are liable to encounter wind* blowing in con-tW* .?• 
this inflantancou* change of wind, from the north to the traiy dirt&ious at the fame in It ant ; but a« this is a calc taca. 
fouth, having now got to windward of every divifton of the which doc^nut furely often happen, we (hall reffr our read- 
fleet B, is it not evident that it may be practicable for him era to the work itlclf, and conclude this article with fume 
to carry afliftuitce to his three fliips at G in the rear, and other mctliod* of attack, which have been fuggefled as un- 
perhaps even to cut off fnme of B*s (hips at A, if they do provements of lliRl which is commonly followed, 
not with all convenient fpecd bear away' to put theinfelvcs ifl, It has been proiMtlcd that the attack Ihould be made 

with the greater part bearing down before the wind upon 
the fix flernmofl (hips of the enemy. It is, however, evi- 
dent, that (hips by making the attack in this manner mud 
be expoftd, without a pofiibility of return, to as many broad- 
fide*, from each of thefe fix (hips as can Ik: got ready du- 
ring a comic of two miles. Hence, as the flup* making 
the attack will affu redly be difabled before they can have it 
in their power to hurt the enemy, this mode ot attack can- 
not be proper. 

2d, It has alfo been imagined, that fomc part of the force 
chofen to make the attack (hould be (cot to leeward as well 
as to windward of the three (hips iktcrmined to be attack- 
ed. But the dan£cr fuppofed, of (hot puffing over the ene- 
It often happens at fez, that when two fliips are in fight my’* Ihips, and lliiking thofe o( Iricrids, may be an objcc- 
<oF each other, one of them will be failing at a confidcrable lion to this mode. 

rate, being favoured with a breeze of wind; while the other at 3d, Ollier* have been of opinion, that the headmod fhip 
the fame time is lying brerirnrd, having no othc«' motion than chofen to make the attack (bould come clofe up akin glide 
what (he receives from the tide or a current, if any, or 'rom of the flernmofl of the enemy, and having delivered her fire, 
the fwcll of the fen. As this may be the cafe with refpcfl pufli along the line as far ns pofiible, which may be fuppo- 

to two advent, fleets when in fight ot etch other, that fleet led to l»c the flxth fhip of the enemy ; and as it is evident 

which has the advantage of the wind will evidently ufe eve* that this firll Ihip may have received fix broadsides, that it, 
ry pofliblc method to profevure the advantage that may rc- a broad tide from every one of the l:x (hips of the enemy 
full from it. Thus if the fleet ddirous of making the at- durin ' her coutfe in pafling them, it has been thought pot- 
tack be favoured with a breeze of wind, while the other fleet lihlc that the other five (hips, by following clofe after her, 
at the fame time is lying becalmed, it is evident that the may attain their flations, each abroad ot her oppofitr, with- 
commander of this fleet will endeavour to get as near the out having received a greater number of broadiides than 
opponent fleet ?s poffibk ; whereas, if the fleet wtfhiag to they have had it in their powci to return ; and therefore 
avoid an engagement be favoured with the wind, the other that by this mode the number of (hips to be attacked will 
lying becalmed, then that fleet will avail themfelvcs of this be determined : For as many ihips as the leading th ip will 
tA* opportunity of making their cfcape. be able to reach, as many will the attacking fleet be able to 

ThcUcet^ jf attack upon the three flernmofl fliips flrdl have carry'. 

ifY f!ivr.ur" comrnrncc ^ before this partial breeze in favour of the fleet 4th, Again, let it be fuppofed, as in the former cafe, that 
t ! with a purfued has taken place ; then the variety of portions in the fleet nuking the attack has been brought up to action 

iwi il which the two fleets may he affefted is to great, and the re- in a collcfted manner, but fubdivided only io far as the (mice 

thie^track^ ^ u ^* n R confequences fo numerous, that it would be an endlcfs 
ui»n hU to give a feparatc defeription of each. In the mean 

three flern-time, therefore, as it is imagined nothing in fuch invefliga- 
morr tk»n will be found that can materially affeft the general 
s commas- . an< j (j llce no breeze whatever can favour the fleet F, 
c ‘^ fo as to enable it to fail round and round the fleet B. 

which all the while i* fuppofed to be lying becalmed, it will 

Oflirle »d- not be too much to fay, that this partial breeze in favour of the enemy’s line— is it not ealy to conceive, it is alked, that 
vantage, the fleet F, taking place after the attack began * although it may (one one or more of the (hips to windward, attentive to fup- 
faafdatc the efcape of his van and centre, nv'xll not avail him port and fupply her place, may bear down on the fourth 
much in the recovery of the three Jhips in Ins rear — perhaps (hip of the enemy, under cover o! the fmoke, throw in her 
not in any cafe as yet exhibited, excepting this one, where fire, and pu(h on to the fifth or fixth (hip, or perhaps far- 
the wind in one inflant lud changed in direct oppolition. iher ; and that fo far es this freffi (hip, or a-iccond trelb 
Now let, as fotmcrly, the attack be commenced before the (hip, may be able to pufh, fo many fliips ot the enemy may 
partial breeze in favour of the fleet purfued has taken place, be expected to be carried.’ For whatever .'hips of the enemy 


may require, and that the leeward diviiion (hall he more parti- 
cularly deftined for the immediate attack, while, at the fame 
time, the body of the fleet keeping to windward (hall be 
fuppofed attentive to give the neceffary fupport where re- 
quired ; then let it be luppoted, that tl»c head moil lhip 
making the attack haring been foon crippled, dial! uot have 
been able to pulh farther than the third or fourth (hip of 
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Chap. V. Navai T 

Pv'i.l CW | be got abreaft of, at a proper diftaitcc, may lx dif ailed, 
and therefore cotnmandtd, by the numerous lirfh lltips kept to 
i wind ware! for this purpolc. 

Jn all thele various methods of attack, the fleet making 
the attack is I u pooled to fail (after than the other, or at kail 
to come up with it ; and that fo foon as the (hips are enga- 
ged, their velocity will confequentlv he di mini (bed. That bt- 
ing prcmiicd, a more proper mode of attack than any ot the 
preceding will pci haps be as follows : 

5th, The tit it or headmost ot the (hips intended to make 
the attack is to range alongside of the enemy, and preferve 
that flation. The fccond (hip is to make all poflihle fail 
to luff up and pafa the tiril (hip, which is now luppofed to 
be engaged, and get along fide ot the laft but one of the 
enemy, which (he is to engage. In like manner, the third 
ot the attacking (hips is to get alongside of the lad but two 
of the enemy, whom (he is to engage ; and if it he deemed 
expedient, the fourth, dee. (hip may be engaged. It is, 
however, evident that this method can only be practiced 


ACTICS. 

when the wind is brifle, and that a calm, in eonfequence of 
a vigorous cannonade, may render the attack upon more 
than three or four of the enemy's (hips impoflibk. 

In all the different attacks upon the rear, it has by fomc 
been thought a great object, if practicable, to throw a ra- 
king fire into the rear of an enemy's line of battle, by (hips 
detached for that purpofe. Tor if (hot, as has been fiiil, 
can take effect at a diitancc of two miles, from this pofitfon 
it will furcly reach the fixth (hip, if the enemy’s line 1'nall 
be formed at two cable’s length Blunder ; and if formed at 
one cable's length afundcr, it may reach and may cripple the 
twelfth (hip. 

We have now given a curfory view of Naval Taffies in 
its prefer.! improved Hate ; and (hall take leave of the fub- 
jift, with earned !y recommending to our nautical readers 
Mr Clerk's ERay, which, if allowance be made for the au- 
thor’s peculiarity of ft vie, will furcly meet the approbation 
of every officer who wiihcs to (ec the practice of naval war 
founded on principles of icience. 
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Tadc after TADCASTER, a town in the Weft Riding of York- 

q.^ n j a (hire, noted for the great plenty of limeftont dug up near it; 

^ and for being one of the ftift places in which a building was 

erefted for Sunday fchoals. It is niue miles from York, and 
188 from London. 

TADMOR. See Pacmtsa. 

• TADPOLE, a young frog before it has difengaged it- 

felf from the membranes that envelope it in its fink ttage of 

life. 

TA\NTA, in roology ; a gentrs of animals belonging to 
the daft of vermes, and order of int'jlina. The body is 
long, depreffed, and jointed like a chain, and contains a 
mouth and vifeen in each joint. According to Gmelin, 
there arc 91 fpccies ; all which inhabit the inteftinex of va- 
rious animals, particularly of quadrupeds. 

Seven fpecies of tarnia arc peculiar to man. 1. The vif 
cera/it, which is inclofrd in a veficlc, broad in the fore-pait, 
surd pointed in the hinder part, inhabits the liver, the pla- 
centa uterina, and the fack which contains the fuperfluous 
fluid of di optical perfons. 2. The ctUulofx, which is indo- 
ftd in a cartilaginous veficlc, inhabits the cellular fubftance 
of the mufcles ; is about an inch long, half an inch broad, 
and onc-rourth of an inch thick, and is vtry tenacious of 
life. 3. The dentata, has a pointed head ; the large joints 
arc ftresked tranfverfely, and the (mall joints are all dilated ; 
the ofculum or opening in the middle of both margins is 
fomrwhat railed. It is narrow, 10 or 12 feet long, and 
broad in the fore-parts ; its ovam are not vifibk to the na- 
ked eye ; and the head underneath rcfembles a heart in 
fhape. It inhabits the intriline*. 4. The lata, is white, 
with joints very (hurt and knotty in the middle ; the of- 
ctrium is folita*y. It is from t 8 to 125 feet long ; its joints 
are ftreaked tranfverfely ; its ovaria are dtfpofed like the pe- 
tals of a rofe. 5. The vulgaris, or common tape-worm, has 
two lateral mouths in each joint ; it attaches itfelf fo firmly 
to the inteflinci, that it can fcarcely be removed by the 
tnuft violent medicines ; it is (lender, and has the appearance 
of being membranaceous; it is fot newha t pellucid, from lo 
to 16 feet long, and about four and an half lines broad at 
one end. 6. The trutta, which chiefly inhabits the liver of 
tlve trout, but is alfo to be found in the intefliues of the hit- 
man fpecies. 7. The folium, has a marginal mouth, one on 
each joint. 

T he ftruduit and phyfiology of the tiraia is curious, and 
it may be amufmj* as well as inftruttivc to confidcr it with 
more attention. As the txaia is often tbe occafiun of dif- 
Vot. XVIII. Pan I. 
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cafe, we may he apt to confidcr it not only as ufeleft, but Taenia, 
even as naturally hurtful ; hut it is hnpofiUc to fuppofe that — v— -> 
the JVenevolent Father of mankind created a fpecies of ani- 
mals folely for the purpofe of producing difeafe. The crea- 
tion of the trnia is rather a ftriking in (lance of that rule 
which the Deity feems to have hid down to himfclf, to 
leave no place deftitute of living creatures where they could 
multiply their fpecies. He has therefore not only coveted 
the earth with animals, but the furface of animals w ith other 
animals; and has even peopled fuch of their internal parts 
as could fupply nourithment without disadvantage. Per- 
haps therefore a certain proportion of thefe ar.imali is con- 
ducive to health, juft as a certain proportion of different 
fluids is fo, tho' an cxcrifivc increafc always produces difeafe. 

For there is almoft every different fpecies of quadrupeds m 
a different fpecies of tarnia, which is a full proof that thefe 
worms have their ftmrturc and fituatfon determined with as 
much attention and lkiH as any fpecies of animals whatever. 

Jt is alfo a very curious fad, that thofe fpecies ol t*nia 
which a*e peculiar to the human race are alfo peculiar to 
particular countries. Thus the vulgaris is moft common 
in Sweden, the lata in Switzerland and Kuffia, and the foli- 
um in Great Britain, Saxony, and Holland. 

The trnia appears deftined to feed upon fuch juices of 
animals a> are already auimalized, and is therefore moft 
commonly found in the alimentary canal, and in the up- 
per pail, where there is the greateft abundance of chyle ; 
for chyle feems tube the natural food of the txnia. As 
it is thus fupported by tood which is already digefted, 
it is ddHtlte ot the complicated organs of digellion. As 
the ticnia folium is mod frequent in this countiy, it may be 
proper to delcribe it more particularly, 

It is from 3 to 30 feet long, fome fay fio feet. Jt is 
computed of a head, in which is a mouth adapted to drink 
up fluids, and an apparatus for giving the head a fixed fitu- 
ttron. The body is compofed m( a great number of dlftintl 
pieces articulated together, each joint having an on’irt 
whereby it attaches itfelf lo the neighbouring |»art of the 
inner coat of the intrilinc. T he join** neartft the head are 
always fnraJI, and they become gradually enlarged as they 
art farther removed from it ; but towards the tail a few ot* 
the laft. joints again become diminiflied in fixe. 1 he extre- 
mity of the body jj terminated by a fmali fctaicitcular joint, 
which has no opening in it. 

The head of this animal is compofed of the fame It nd of 
materials as the other p-vrts of its body ; it has a rounded 
P p ' ©pew- 
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T*nfc. opening at iti extremity, which is eonfidered to be it* 
mouth. See Plate DI. fi/. i, 2. Thi» opening I* con- 
tinued by a (hurt duct into two canal* ; thefe canals pals 
round every joint o‘ the animal's body, and -convey the ali- 
ment (fig. 3.). Surrounding the opening of the mouth 
are placed a number of projecting radii, which are of a fi- 
brous texture, whole direction is ion ritudinal. Thefe radii 
appear to ferve the purpofc of tent acuta for fixing the ori- 
fice of the mouth, as well as that of mufdcx to expand the 
cavity of the mouth, from their being inferted along the 
brim of that opening: (See fig. 1.) After the rounded 
extremity or bead ha* been narrowed into the neck, as is 
rcprcfented in fij*. 2. the lower part becomes flatted, and 
has two fmall tubercles placed upon each flatted fide ; the 
tubercle* are concave in the middle, and appear dcilinrd to 
ferve the purpofe of fuckers for attaching the head more ef- 
fectually. The internal AruAure of the joint b compofing 
the body of this animal is partly va feu tar and partly cellu- 
lar ; the fuu fiance itlelf is white, and foraewhat refembles in 
its texture the coagulated lymph of the human blood. The 
alimentary canal paffe* alon 1 each fide ot the animal, fend- 
ing a crofs canal over the bottom of each joint, which con- 
nects the two lateral canah together. See fig. 3. 

Mr Car!' lie, who gives the bell account of the ftru&ure 
and economy of the taenia which we have feen, injected 
with a coloured f:2e by a Angle pufh with a fmall fy tinge 
three feet in length of thefe canals, in the direction from 
the mouth downwards. He tried the injection the con- 
- trary way, but it feemed to be (lopped by valves. 'Hie 
alimentary canal is impervious at the extreme joint, where 
it terminates without any opening analogous to an anus. 
Each joint has a va r cular joint occupying the middle 
part, which U compofcd of a longitudinal canal, ftom which 
a great number of lateral canals branch off at right angle*. 
Thefe canals contain a fluid like milk. 

The tenia Items to be one of the fimpleft vafcular ani- 
mal* in nature. The way in which it is nouriflied is lingu- 
lar ; the food being taken in by the mouth, paffes into the 
alimentary canal, and is thus made to vilir in a general 
way the different parts of the animal. . A • it has no excreto- 
ry duds, it would appear that the whole of its alimentary 
fluid is fit for nouidhnicnt ; the decayed parts probably 
d ilTol vc into a fluid which ttaufudes through the tain, which 
is extremely porous. 

This animal has nothing rcfcmbling a brain or nerves, 2nd 
fecmB to “have no organ* of ft life but that of touch. It is 
mod probably propagated by ova, winch may eafily pats 
along tlie circulating veffels of other animals. Wc cannot 
otherwife explain the phenomena of w- mu being found in 
the egg* of fowls, and in the inteftfnes of a foetus before 
birth, except by (uppofing their ova to have puffed through 
the circulating veffels of the mother, and by this means been 
conveyed to the feutus. 

The chance of an ovum being placed in a fitoation where 
it will be hatched, and the young find convenient fubfiff- 
encr, muff be very fmall v hence the nccefiity for their being 
very prolific. If they had the fame powers of being pro- 
lific which they now have, and their ova were afterwards 
very readily hatched, then the nvdiiplication of thefe animals 
would be irrrocnfe, end become a nui lance to the other parts 
of the creation. 

Another mode of increafc allowed totasnia. (if we may 
call it incrrale) is by an addition to the number of their 
joints. If wc confitler the individual joints as dtilinft be- 
ings, it is fo ; and when we rcflcH upon the power of gene- 
ration i»iven to each joint, it makes this conjecture the more 
probable. We can baldly fuppofe that an ovum of a txnia, 
which at itt full growth is 30 feet Icag, and cumpolcd of 
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400 joint*, contained a young txnia compofcd of tin* nnnj* Txnta 
ber of pieces ; but we have feen young taenia rot half a foot M 
long, and not poffeffed of 50 joints, which (till were entire . *****' 

worms. We havealfo many reafona to believe, that when a 
part of this animal is broken off from the reft, it is capable 
of funning a head for itfelf, and becomes an independent 
being. The fimpk conffru&ion of the head makes it* rege- 
neration a much more cafy operation than that of the tails 
and feet of lizards, which aie compofcd of bone* and com- 
plicated veffels ; but this tail operation has been proved 
by the experiments of Spallanzani and many other natural- 
ill*. 

When inteflinal worms produce a difeafed (late of the 
animal’s body which they inhabit, various remedies are advi- 
fed for removing them ; many of which are ineffectual, and 
others very injurious by the violence of their operation. 

Draftic purges feem to operate upon taenia, partly by irri- 
tating the external fur ace of their bodies, lo as to make 
them quit their holds, and partly by the violent contraction! 
produced in the intcllme, which may fometimes divide the 
bodies ol taenia, and even kill them by bruiting. Mr Car- 
lifle propofes the trial of a Ample remedy, which ( a firh-f) 
promises to be fuccefsful ; namely, fmall (hocks of elc&ricity 
paffed frequently through the regions of the* abdomen ; the 
lives of the lower orders o k animals (ccming to be eafily de- 
ll royed by fuch (hocks of ele&ricily a* do not injure the lar- 
ger and more pcT'edt animals. 

Plate DI. fig. t. (hows the head of the txnia magnified 5 
the mouth is m the middle of the circular plane, where 
the body becomes flatted and broad ; there are two hollow 
tubercles reprefented by the two dark (haded fpots. P ig. 2. 
is tl>e fame head, of its natural bicneCs, and which belonged 
to a taenia 20 feet in length. Fij. 3. (how* the alimentary 
canals, in a portion of the fame txnia, of their natural bigw 
nets. The dark-fhaded uudutaiin •> lines are the alimentary 
canals, which are feen to their full extent in this portion of 
the worm. Fig. 4. (hows the middle fyflem of veffels, in 
two joints, which are reprefented by the dark lines. Fig 5. 

(howi two joints, from one fide of which a (hp was torn 
down to fhow the veffels underneath, and alto the dire&ioo 
of the fibres in the flip, which are accumulated into little 
(afciculi like mufeutar fibres. Fi*'. 6. exhibit* three joints 
having the du-fts lead.ng from the lateral ofeuta injected ; 
the dark traniverfe lines leading fiom each ofculum (how 
the fize, direction, and extent of thefe duels- Fig 7. (hows 
the edge of two joints turned forwards, and the apptarance 
of the ofeuta in this point of view. Fig. 8. represents the 
whole of thefe canals in their relative fitiutiom. 

For a more complete account of the txnia, vre muff refer 
to Mr Carlisle* s ingenious paper in the Linnscan Tranhttior.ik 

TAFFETV or taffkts, in commerce, a fine Imooth 
filkcn (luff, remarkably gloffy. There are taffctics of all co- 
lours, fomc plain, and oihers ffrtped with gold, filver, dec. 
others chequered, oihers flowered, etc. according to the 
fancy of the workmen. 

TAGARA, a city of ancient India, the metropolis of a 
targe dift rid. called Ariaca* which comprehended the greatell 
part of the Subah of Aurangabad, and the fouthem part of 
Coucan. Arrian fays, that it was lkuated about teu days 
journey to the eallward of Pultanah ; which, according to 
the rate of travelling in that country with loaded carta, 
mtaht be about 100 i-ritilh. miles. This fixes its fituation 
at Deoghir, a place of great antiquity, and famous through 
all India on arcouut of tile pagodas ot Eluufa. It is now 
called Dou/ft-abiu/, 

TAGETFS, mastgold, in botany : A genu* of plants 
belonging to the ctaf* of fyn^enrfia 9 and order of polygtmi 0 
/ufcrjlaa i aod in the natural fyffem ranging under the 49th 
a order. 
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T*t«ei order, Compojh** The receptacle if naked; the pappus 
Tall con ^ft* °f hvc crc& awns or beard* ; the calyx is mono- 
« . phylloua, quinquedentate, and tubular ; and there are four 

perfiflent floret* of the ray* There are three fpccies, the 
fatal*, trttia, and ntinuia ; of which the two firft have been 
cultivated in the Britiih gardens, at leaft, Once the year 1 596, 
for it is mentioned in Gerard’s Herbal, which was pubhihed 
that year. They are both natives of Mexico. 

The erfBa, or African marygold, has a ftem fubdivided 
and fpreading, and has formed it fell* into a great many va- 
rieties! 1. Bale yellow, or btimfUme colour, with Angle, 
double, and filiulous flower*. 2. Deep yellow, with Angle, 
double, and filiulous flowers. 3. Orange- coloured, with 
tingle, double, and filiulous flowers. 4. Middling African, 
with orange- coloured flowers. 5. Sweet feented African. 
Thcfe are all very fubjeA to vary ; fo that unletYthe feeds 
are very carefully fared irom the fineft flowers, they are apt 
to degenerate : nor fhould the fame feed* be too long 
town in the fame garden, for the fame reafon ; there- 
fore, thofc who arc dclirous to have thcfe flower* in per- 
fection fhould exchange their foeds with fome perfon of 
integrity at a ddtancc, where the foil it of a different nature, 
at leaft every other year. If this i* done, the varieties may 
be continued in perfection. This plant it fo well known as 
to need no defeription. It flowers from the beginning of 
July till the hull puts a flop to it. 

The patuJa has a Ample crcdt ftem, and the peduncles 
are Icaly and tnultiflafroi.s. 

It has been long in the Britiih gardens, where it is di- 
ftinguilhed from the firfl by the title of French maty$o!(l. 
Ot this there arc fcveral varieties, foroe of which have much 
larger flown s than others, and their colour varies greatly ; 
there are fome which are beautifully *variegatcd, and others 
, quite plain ; but as thcfe are accidents arifing from culture, 

fo they do rot merit farther diftindion $ for wc have alway* 
found that feeds fared from the molt beautiful flowers will 
degenerate, efpecially if they are Town in the fame gar* 
den lor two or three years together, without changing the 
feed. 

Thefe plants have a ftrong difagTeeable feent, cfpeckrlly 
when handled ; for which reafon they are not fo greatly 
efteemed for planting near habitations : but the flowers of 
the fweet- feented fort being more agreeable, are generally 
preferred, efpecially for planting in fmail gardens. 

TAGUS, the largelt river of Spain ; which, taking its 
rife on the confines of Arrauon, runs fouth-weft through the 
provinces of New Caflileand Eflrcmadura ; and pafiing by 
the cities of Aranjuez, Toledo, and Alcantara, and then 
eroding Portugal, forms the harbour of Lifhon, at which city 
it is about three miles ever ; and about eight or tea miles 
below this it falls into the Atlantic ocean. 

TAHOfiREWA, one of the Sandwich ifland*. It is 
fmail, deftitute of wood, and its foil Tandy and unfertile. It 
is Atuatcd in north latitude 20' 38', in cafl longitude 203° 
2 y. Sec Look** DiJIoveriet, vol. v. n* 83 . and Sanditich- 
ijlandt . 

TAHOORA, one of the Sandwich iflands in the South 
Sea. It is uninhabited, and lies in north latitude 2f° 43', 
and in cafl longitude 199’ 36'. See SANutriCH-i/landt. 

TAJACU, or Peccary, in zoology, a fpccies of hog. 
See Sus. 

TAI-ouan, the Cbinefe name of the ifland of Forraofa. 
Sec Formosa- — Tai-ouan i* alio the name of the capital of 
the ifland. 

TAIL, the train of a bead, bird, or fifh ; which in Lind 
animals lervea to drive away flics, &c. and in birds and fifhes 
to direct their courfc, and afiiil them ia afe aiding or dc- 
fccading in the air or water. 


Tail* or ri e-tail, In law, i* a conditional eftatc or fee, T*it. 

oppofed to ftt-jtmplt. See Fee. 

A conditional fee, at the common law, was a fee reftratn- 
ed to l’ome particular heirs exclufive of others : ai to the 
heirs of a min's body, by which only his lineal defctadsnts 
were admitted, in exclufion of collateral heirs ; or to the 
heirs male of his body, in cxclulron both of collaterals and 
lineal females alfo. it was called a conditional fer , by reafon 
of the condition expreffed or implied in the donation of 
it, that if the douce died without fuch particular heirs, the 
land fhould revert to the donor. For this was a condition 
annexed by law to all grants whatsoever, that on failure 
of the heir* fpccified in the grant, the grant fhoitH be at 
an end, and the land return to its ancient proprietor. Such 
conditional fees were ftridtly agreeable to the nature of. 
feuds, when they firft ceafed to be mere eftates of lire, 
and were not yet arrived to be abfolute eflates in fee- 
firoplc. 

With regard to the condition annexed to thefe feci by 
the common Uw, it was held, that fuch a gift (to a man and 
the heirs of his body) was a gift upon condition that it 
fhould revert to f.ic donor if the donee had no heirs of his 
body ; but if he had, it fhould then remain to the donee. 

They therefore called it a fcc-fimflt on condititm that he had 
ifiue. Now wc muft cbferve, that when any condition i* # 
performed, it is thenceforth cntiiely gone; and the thin* to 
which it was before annexed becomes ablolutc and wholly 
unconditional. So that as loon a* the grantee had any ifluc 
born, his etlate was fuppofed to become abfolute by the per- 
formance of the condition ; at leaft for thefe three purpofes: 

1. To enable the tenant to alienate the land, ami thereby to 
bar not only his own ifluc, but alio the donor, of his intcretk 
in the reverfion. 2. To iubje& him to forfeit it for treafon : 
which he could not do till ifluc born longer than lor his own 
life, left thereby the inheritance ot the ifluc and reverfion of 
the donor might have been defeated. 3. To empower him 
to charge the land with rents, commons, and certain other 
encumbrances, foas to bind his ifliie. And this was thought 
the more rcafunable, becaufe, by the birth of ifliie, the pof- 
fibility of the donor’s reverfion wa* rendered more dillant 
and ptccarious: and his intereft Teems to have been the only 
one which the law, a* it then flood, was folicitou* to protect, 
without much regard to the right of fucceflion intended to 
be veiled in the ifluc. However, if the tenant did not in 
fatk alienate the land, the courfe of defeent was not altered by 
this performance of the condition ; for if the iflue had af- 
terwards died, and then the tenant or original grantee had 
died, without making any alienation, the laud, by the terms 
of the donation, could defeend to none bnt the heirs of hit 
body ; and therefore, in default of them, muft have reverted 
to the donor. For which rcafou, in order to fubje& the 
lands to the ordinary courfc of defeent, the donees of thefe 
conditional fccTimplcs took care to alienate as toon as they 
had performed the condition by having iflue ; and afterwards 
rcpurchafed the lands, which gave them a feefimple abto* 
lute, that would defeend to the heirs general, according to 
the courfc of the common law. And thus flood the old 
law with regard to conditional fees: which things, lays Sir 
Edward Coke, though they feem ancient, arc yet neceflary 
to be known, an well for the declaring how the common law 
flood in luch cafes, as for the fake of annuities, and fuch- 
likc inheritances, as are not within the ftatutc* of entail, and 
therefore remain as the common law. The inconvanicncc* 
which attended fchefe limited and fettered inheritances were 
probably what induced the judges to give way to this iubtle 
finefle (for fuch it undoubtedly was), ill order to fhotten 
the duration of thcfe conditional eftates. But, on the other 
land, the nobility, who were willing to perpetuate their 
P n 2 * pofleifions 
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T»il pnfTtflons in their own families, to put a flop to this ptac- 
wm ^ ri ~ mL ' tier, procured the flatutc of Weflminfter the fecond (com- 
monly called the ftatutr de thnit ioaMtiona/ilus J to be made; 
which paid a greater regard to the private will and inten- 
tions of -the donor, than to the propriety of fuch intention*, 
or any public confideiaiions vvhatfocvcr. Thu ft at ut c re- 
vived in fome tort the ancient fcod?! rellrainU which were 
originally laid on alienations, by enabling, that from thence- 
forth the will of the donor be obtcTvcd ; and that the tene- 
ments fo given (to a man ar.d the heirs of his body) fhould 
at all event* go to the ifTuc, if there were auy ; or if none, 
ftiould revert to the donor. 

Upon the couflru&ion of this a A of parliament, the 
judges determined that the donre had no longer a condi- 
tional tee finiplc, which became abfolute and at his own dif- 
pofal the ioftant any ifTuc was born ; but they divided the 
cllate into two parts leaving in the donee a new kind of 
particular cllate, which they denominated a fee-tail t and 
veiling in the donor the ultimate fee- Pimple of the land, ex- 
pcftar.t on the failure cf ifTuc ; v hich expcclaut cllate is 
what wc now call a rtverjion. And hence it is that Little- 
ton tell* us, that tenant in fee-tail is by vi v.ie of the flatute 
of Weftminttcr the fccond. 'The cspre&on fer-tai/, or feo- 
dum to huium, was borrowed fiom the trudifts (fee Crag. 
L s.t. ic. $ 24, 25-)* among whom it fignificd any mutilated 
’or truncated inhctitauce, from which tire heirs general were 
cut off; being derived from the barbarous verb failure, to 
cut ; from which the French taiiter and the Italian ingiitrc 
are formed, (Sptlm. Ghff. 531.J. 

Having thus fhown the original of eftates tail, we new 
proceed to confider what thioes may or may not be entailed 
under the flatute de dortis. Tenements is the only word 
ufed in the flatute : and this Sir Edward Coke expounds to 
comprehend all corporeal hereditaments whatfocrer ; and alfo 
all incorporeal hereditaments which favour of the realty, that 
is, which ifTuc out of corporeal ones, or which concent or 
arc annexed to or may be cxcrcifed within the fame ; as 
rents, eftovers, commons, and the like. Alfo offices and 
dignities, which concern lands, or have relation to fixed and 
certain places, may be entailed. 13 ul mere per fonal chattels, 
which favour not at all of the reality, canntt be entailed. 
Neither can an office, which merely relates to fuch perfoiul 
chattels ; nor an annuity, which charges only the perfon, 
and not the lands of the grantcr. But in thefe bib. it grant- 
ed to a man ar.d the heirs of bis body, the grantee hath ftill 
s. fee cor Jit tonal at common law as before the fUtute, and 
by his alienation may bar the heir or reverhoncr. An etUte 
to a man and Iris heirs for another's life cannot be entailed ; 
for tins is ftrietly no citatc of inheritance, and therefore not 
within the flatute de thmu. Neither can a copyhold til ate 
be intailed by virtue of thr fbtute ; for that would tend to 
encroach upon and reflrain the will of the lord : but, by the 
fpcci 1 cuf*om of the manor, a copyhold may be limited to 
the heirs of the body t for here the cutlora aieertains and 
and interprets the kmTi will. 

As to the fcveral fpeeics of eflates-tail, and bow they are 
lefpt dtively created ; they are either general or fpecial. 
Tad getters! is where hods and tenements arc given to one, 
and the heirs of his body begotten ; which ia called tail- 
f.enerui i becaufe, how often foever Inch donee in tail be 
married, his ifiut in general, by all and every fuch mamago, 
ia, in fucccfTive order, capable ot inheriting the citatc tail 
per fermam deni. Ttnant in lad-fftnia/ is where the gift is 
r*ft rained to certain heirs of the donee’s body, and does not 
go to all of them in general. And this may happen fcveral 
ways. We fhall initancc in only one; as where lands and 
trtMrments arc given to a man and the heirs of his body, on 
Mary km now wile to be begotten. Herr bo ifiuc can in- 


herit but fuch fpecial ifTuc as is engendered between them 
two ; cot fuch as the bufband rcay have by another wife 5 
and therefore it ia called fpectai tail. A ud here we may ob- 
ferve, that the words o; inheritance (to him and his heirs) 
give him an dilate in fee ; but they being heirs to be by him. 
begotten, this makes it a fee tail ; and the perfen bein : alfo 
limited, on whom fuch heirs fhall be begotten (via. Mary hia 
prefent wife), this makes it a fee tail fpecial. 

h dates in general and fpecial tail nre farther divertified 
by the diitindlion of fixes in fuch entails ; for both of them 
may cither be iu tail male or tail female. As if lands be 
given to a man, and his hcirs-tnale of his body begotten, 
(his is an rftate in tail male general ; but if to a man, and 
the heirs- female of l»is body on his prefent wife begotten, 
this is an citatc in tail female fpecial- And in calc of an 
entail male, the heirs- female fhall never inherit, nor my de- 
rived from them ; nor, e convrrfr., the heiis male in cafe of 
a git iu tail female. Thus, if the donee in tail male hath 
a daughter, who dies leaving a fon, fuch grandlon in this 
cafe cannot inherit the eilate tail ; tor lie cannot deduce his 
defeent wholly by heirs male. And as the heir-male mull con- 
vey his defeent wholly by males, fo mult the beir-femak wholly 
by females. And therefore ir a man hath two cflates tail, the 
ouc iu nil male end the other in tail female, and he hath ifTuc 
a daughter, which daughter hath iflae a ion ; this gnmdfoa 
c?n faceted to neither of the ciUtes, for lie cannot convey 
his defeent wholly cither in the male or female line. 

As the word heirs is ncccffary to cicate a fee, fo, in far- 
ther imitation of the flti« 5 tnef» of the feodal donation, the 
word tody, or fomc other words of proci cation, are necefiisry 
to make it a fee-tail, and ascertain to what heirs in particu- 
lar the fee is limited. It, therefore, either the words of 
iuliciitance or words tff procreation be omitted, albeit the 
others are itifertcd in the grant, this will not make an cflate- 
ta.il. As if the grant be to a man and the ifTuc of hit* body, 
to a man and his feed, to a man and his children or offspring; 
all thefe are only cflates for life, there wanting the words 
ef inheritance, “ his be ire.” So, on the other hand, a gift 
to a man, and his heirs male or female, is an eftate in fee- 
firr.ple and not in fee tail ; for there are no words to afeer- 
tain the body out of which they (hall ifTuc. Indeed, in la (l 
wills and tit laments wherein greater indulgence is allowed, 
an cilatc- tail n»*y be created by a devile to a man and his 
feed, or to a man and his bcirs-male, or by other irregular 
mo fes of expteflion. 

There is flill another fpeeics of entailed eftatrs, now indeed 
grown out of ufc, yet ftill capable of fubfi(Vi::g in Law; which 
arc cflates in /Hero mar aagio, or T'aaif KMARiuaoi. Sec 
that article. 

M he incidents to a tenancy in tail, coder the flatute 
Wcftminlicr a. arc chiefly thefe ; 1. That a tenant in tail 
may commit wafte on the eftaie tail, by helling timber, pul- 
ling down honfea, or the like, without being impeached or 
called to account for the fame. 2. That the wife of the 
tenant in tail fhall have her dower, or thirds, of the cllate- 
ta»L 3. That the hufband of a female tenant in tail may 
be tenant by the curtrfy of the cibtfe-tuil 4. That an 
cilatc tail may be barred, or dcflroyed, by a fine, by a com- 
mon recovery, or by lineal warranty defeending with alTcts 
to the heir. See Assits. 

T bus much for the nature of cflates tail : the eftabliih* 
ment of which family law (as it is properly fly led by Pi* 
gott) occaiioucd infinite difficulties and dif pules. Children 
grew difbbcdicnt when they knew they could not be fet 
a fide : farmers were oufted of their leaks made by tenants 
in tail ; for if fuch lcafea had been valid, then, under co- 
lour of long leaks, the iffuc might have been virtually dii- 
inherited : creditors were defrauded of their debts ; tor, it* 
2 a 
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Tail. a tenant in t »3 could have charged hi» eAate with their 

' " ' payment, he might aJfo have defeated hi* iffue, by mortga- 

ging it for as much as it was worth : innumerable latent en- 
tail* were produced to deprive purchafcrs of the lands they 
had fairly bought ; of fuits in conference of which, our 
ancient books are full : and treason* were encouraged, as 
efiate* tail were not liable to forfeiture loti 'Ct than for the 
/ tenant's life. So that they w ere jiifiip branded as the fource 
of new contentions and tmfehirfa unknown to the common 
law ; and nimod unirertally cnnfidrrcd as the common grie- 
vance of the realm. But as the nobility were always fond 
of this dilute, becan'r it preferred their fomily-cftaua from 
forfeiture, there was little hope of procuring a ripcal by the 
lejiihrnrr ; and thcre'ore, by the connivance or an active 
and politic ptince, a method was devifed to evade it. 

About ICO years intervened between the making of the 
flatutc dt donu t and the application of common recoveries 
to this intent, in the i 2th year of Edward IV. ; which 
were then openly declared by the judges to be a fufficirnt 
bar ot an cllate tail. For though the courts had, io Ion r 
before aa tlie reign of Edward ill. scry frequently hinted 
tiieir opinion that a bar mi. ht be effefted upon thefc prin- 
ciples. yet it waa never carried into execution ; till Edward 
IV. obienring (in the difputcs betveen the hotifes of York 
and Lancaflci ) how little effect attainders for trrafon had 
on families whofiectUtrs were protected by the Can^tuary rf 
email s, gave bit coantrnarce to this proceeding, and fur* 
feTcd Taltanim’s cafe to be brought before the court : 
wherein, in confequcoce of the principles then laid down, it 
was in effect determined, that a common recovery Iuffered 
by tenant in tail fhould be an effect ual deffruetion thereof. 
Thefe common recoveries arc f Ctirinus proceedings, intro- 
duced by a kind of pia fraut* to elude the Astute dr tknu t 
which was found fb intolerably mifcbievoui, and which yet 
one branch of the legiflsture would not then content to repeal: 
and that thefe recoveries, however clindcltincly begun, are 
now I ecamr by long ufc and acqurefcencc a moll common 
aflurancr cf beds ; and are looked upon as the legal mod* 
of conveyance, by winch a tenant in tail may difpofe ot his 
landi and tenements : fo that no court w ill fuller them to 
be fhaken or reflected on, aod even afta o { parliament have 
by a tide-wind cuuotcnauced and dtablifhed them. 

This expedient having greatly abridged cfhtcs-tail with 
regard to their duration, others were fooo invented to lit ip 
them of other privileges. The next that was attacked was 
them freedom from forfeitures for treafon. For, not with- 
fending the large advances made by recoveries, in the com- 
pafs of about threeicore years, towards unfettering thefe in. 
heritnnev*, and thereby fubjeding the lands to for eituxe, 
the rapacious prince then resgn.ng, boding them frequent- 
ly tv Settled in a timilar manner to foil the convenience of 
families had add rd* enough to procure a Aatute, whereby 
all eftates of inhentancc (under which general words eftates- 
tail were ct verily included) are declared to be forfeited to 
the king upon any conviction of high-Uvafaa. 

The next attack which they Iuffered, in order of time, 
was by the Aatute 3 s Hen. VIIL c. ah. whereby certain 
leafe* made by tenant* in tail, which do not tend to the 
prejudice of the ifloc, were allowed 10 be good in law, and 
to bind the UTue in tail But they received a more violent 
Wow m the lame friTum of parliament, by the conllrurfion 
pot upon the Astute •* lines, by the Aatute 3 a Hen. VIII. 
c. 36. which declares a! : «e duly levied by tenant in tail to- 
be a ror-plcte bar to him and his hews, and all other perfoni 
«lairniu? under fuch entail. This waa evidently agreeable 
to the intention of Henry VII. whole policy it was (be- 
fore common recoveries h?d obtained their full ftrcnqlh and 
authority) to b> the road at open xspoflibk to the xlie&a* 


lion of laodeii property, in order to weaken the overgrown Tail 
power of his nobles. But as they, from the oppofite rea- , U . 

Ions, were not eauly brought to confcnt to Inch a provi- ^ f 
lion, it wu therefore couched, in his a&, under covert. and 
obfeure exprcfDons. And the judges, though willing tu 
coriAruc that (lalute as favourably as pofiible for the defeat- 
ing of entailed cllatc*, yet hrfitnled at giving fines fo exten- 
five a power by mere implication, when the Aatute dt itm'u 
had cxprefsly declared that they fhould not be a bar to efiatev- 
tail. But the lhtutc of Henry VIII. when the doftrinc of 
alienation was better received, and the will o f the prince 
more implicitly obeyed than before, avowed and efiablifhcd 
that intention. Yet, in order to prelcrvc d»c property of 
the crown from any danger of infringement, all cAale* tail 
created by the crown, and of which the crown has the re* 
verfion, arc excepted out of this Aatute. And the fame 
was done with regard to com:r.on recoveries, by the Aalure 
34 and 35 Hen. VIII. c 20. which loads, that no feign- 
ed recovery had again!! tenants in tail, where the rflatc was 
created by the crown, and the remainder or rcvcrlion con- 
tinue^ fti!l in the crown, fhall be of any force aud effect. . 

Which is allowing, indirectly and collaterally, their full 
force and tiled with refped to ordiuary c Hates tail, where 
the royal prerogative is not concerned. 

Lallly, bv a Astute of the fuccccding year, all cAatcs-tail 
are rendered liable to be charjcd for payment of debts due 
to the king "by record or fpccial contract ; as finer, by the 
bankrupt* laws, they arc alfo fubjetted to be fold for the 
debts contracted by a bankrupt. And, by die couftruc- 
lion put on tkc Aatute 43 Elia. c. 4. au appointment by 
tenant iu tail of the lands entailed to a charitable uiic is 
good without fine or recovery. 

Eilates-tail beim? thus by degrees unfettered, are now 
reduced again to ahnoft the fame date, even before i.Tue 
born, as conditional fees were iu at oommon law, alter die 
condition was performed by die birth oi ifiue. For, firA, 
die tenant in tad is now caablcd toaliruete his lands aod te- 
nements by fine, by recovery, «»r by certain other means 1 
and thereby to defeat the iuiereA a* well of his own iiTue, 
though unborn, as alfo of'the rsveiiioncr, except in the cafe 
of the crown : fccoudly, he is now liable to forfeit them for 
high trc.Uon : and, laAiy, he may charge them with icaloo- 
atdc leases, and alfo with fuch of his debts as are due to the 
crown on fpccialties, or have been comrade d with his fel- 
low fnbje&s in a cuurfe of extcnfiw commerce. 

TAILZIE, iu Scots Liw, (lie fame with Tail. See 
Law, N° clxxx. 9. 

TALAFOLNS or Talomjss, prieAs of Siam. — They 
enjoy great privileges, but are enjoined celibacy and sulle- 
nly of life. They live in monallcrics contiguous to die 
temples: and what is lingular, any one may eater into the 
pnclthood, an>l after a certain &{C may quit it to marry', 
and return to focicty. There ere takpotarflrs too, or nuns, 
who live in the lame convents, but sue not admitted till they 
have pnfled their fortieth year. The tahpoim educate chil- 
dren ; and at cvciy new and full moon explain the precepts 
or their religion in their temples ; aud during the ramy 
fcafon they preach from fix in the morning till noon, and 
from one in tbc arternoon till five io die evening. They 
drefa in a very mean garb, go bareheaded and barefooted ; 
and no perfon is admitted among llsctn who is not well dol- 
led in the lialv language. 

They believe that the umvcrfe is eternal ; bul admit that 
oertnin parts of it, as dm world, may be deftroyed *u.d 
again regenerated. They believe iu a univerfal pervading 
fpirit, and in the immortality and tranimig ration o: die foul; 
but tlicy extend this LA do&rino, not only to oil auunaLs, 
but to vegetables and rocks. They have tiieir good and 
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Tile, evil peril, and particular local deities, who prelude over fo. 
— v— ' refts and rivers, and interfere in all fublunary affairs. 

For the honour of human nature, we arc happy to find fo 
pure a fydem of morality prevail among thefe people : It 
not only forbid* its followers to do ill, but enjoins the ne- 
ceifity.of doing good, and of Itifling every improper thought 
or criminal dclire. 

Thofe who wMh to perufe a mote particular account of 
the talapoins, may confult I'nyngt dt M. Je In Loubert ; 
Sketches relating to the liiflory, Sec. of the Hindoos ; or 
Payne’s Geography. 

TALC, in muuralogy, a fpccles of foflll arranged under 
the tnigncfian earth*. In Magellan’* edition of Cronilcdt’a 
Mineralogy, it is confidcred as a fpccics of Mica, and has 
accordingly been mentioned by us under that article. On 
the other hand, Dr Kirwan has claflcd the mica under the 
filiceous earths, while he places talc under the magnefian. 
According to the analyfis of Dr Kitwan, “ talc confitls of 
pure magncfia, mixed with nearly twice its weight of Alex, 
and Id’s than its own weight of argil.” It is compofed of 
broad, flat, and fmooth lamina, or plates. There are two 
varieties of it, the Venetian talc and Mufcovy talc ; tor the 
difference of which, fee the article Mica. 

The Venetian talc has not derived its name from being a 
production of the territories of Venice (for it is not often 
to be met with in that country), but probably from being 
an article of Venetian commerce. It abounds in England, 
Norway, Hungary, Bohemia, Spain, and in many countries 
* of AAa. Venice talc, with halt its weight of alkaline fait, 
may, in a ft tong Are, be brought intoper‘c& fuAon, though 
not to perfect tranfparency : with equal its weight, or lefs, 
of borax, it runs into a bcautitul, pellucid, green ith yellow 
glafs. Talc does not melt with any other earth, nor even 
bake or cohere with any hut the argillaceous : Mixtures of it 
with them all are ncvcrthelcfs brought into fufion by a re- 
markably lefs quantity ot falinc matter than the ingredients 
fcparatcly would require. Thus equal parts of talc and 
chalk, with only one fourth their weight of borax, melt in 
no very vehement heat into a fine transparent greenifh glafs, 
of conGderablc hardnefs and great lullrc. On fubltituting 
gypfeous earths to chalk, the fufion was as cafy, and the 
glafs as beautiful ; in colour not green, but yellow like the 
topaz. Talc, with half its weight of land, and a quantity 
of nitre equal to 1 both, yielded alfo a traniparent topaz yci- 
low glaf*. Several further experiments on talc may be feen 
in a memoir by Mr Pott in the Mtm. dt F Acad. de Berlin , 
1 74 < 5 - 

Mufcovy talc, called alfo Up'u fptev/arit , is found in many 
parts. The ifland of Cyprus abounds with it. It is very 
common alfo in Ruftia, and has of late been difeovered to 
abound in the Alps, the Apennines, and many of the moun- 
tains of Germany. It is imported in large quantities into 
England, and is ufed by the lanthorn- makers infttad of horn 
in their nicer works ; by the painters to cover miniature 
pictures ; and by the microfcope-makcrs to preferve fmall 
objects lor viewing by piaffes. The ancients ufed it inftcad 
of glals in their windows. Some take the lapis fpcculsris to 
have been a fpeciesof gypfutn, and compofed of the add of 
vitriol and calcareous earth. It came into ufc at Rome in 
* Ff. 90. the age of Seneca *; and foon after its introduction was ap- 
plied not only to lighten apartments, but to protect fruit- 
trees from the feverity of the weather; and it is recorded, 
that the emperor Tiberius was enabled, principally by its 
means, to have cucumbers at his table during almoft every 
month in the year. Dr Watfon apprehends it is dill ufed 
in fome countries in the place oi glafs : however, it is well 
j 9 jr ub. 5, known, that it was fo ufed in the time of Agricola ; for he 
p, - jnentionsf two churches, in Saxony which were lighted by it. 
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Agricola efteemed it to have been a fpeciea of pltfter.ftane t Tslwt 
and in fpeaking of it he remarks, that though it could bear, * u 
without being injured, the heat of fummer and the cold of 
winter, yet the lar;»eft mafic s of it were wafted by the rain. 

It differs from plaftcr-ftone in this property, that it does 
not, after being calcined and wetted with water, fwell and 
concrete into a hard ftony fubftancc*. * WM 

Although we have treated ot Mufcovy talc and lapis fpe- */- 
ctilaris as the fame, we are not ignorant that a demo- 
tion has been made between them by fome chemifts : 
but ai we have found a greater degree of confuAon on this 
fubjcCt in fevcral valuable fyilems of mineralogy than we 
had rcafon to expert, we continue the old names as formerly, 
till a more fatisfa&ory analyfis make it proper to apply them 
differently. 

Talc is employed, in thofe places where it ia found in any 
confidci able quantity, in compofition* for earthen veffels ; 
and by fome for lefts and cupels. From its fmoothnefs, 
unituofity, and brightnefs, it has been greatly celebrated as 
a coftnetic ; and the chemifts have fubmitted it to a variety 
ot operations, for procuring from it oils, falts, tinctures, 
magiftencs. See. for that intention. But all their labours 
have been in vain j and all the preparations fold under the 
name of talc have either cuutaincd nothing of that mineral, 
or only a fine powrder of it. 

TAI.EN P, fiunifies both a weight and a coin very com- 
mon among the ancients, but very different among different 
nations. 

The common Attio talent of weight contains 60 Attic 
mime, or 6000 Attic drachms ; and weighed, according to 
Dr Arbuthnot, 56 lbs. 11 oz. I7^gr. Enjlifk troy weight. 

There was another Attic talent, by fome laid to confift of 
80, by others of 100 minx. The Egyptian talent was 80 
minx ; the Antiochian alfo 80 ; the Ptolemaic o» Cleopa- 
tra 86| l that of Alexandria 96; and the Iniular talent 
1 20. In the valuation of money, the Grecian talent, accord- 
ing to Dr Arbuthnot, was equal to 60 minx, or, reckoning 
the mini at L. 5 : 4 : 7, equal to L. 193, 15a: The Syrian 
talent in this valuation confiltcd of 15 Attic minx; the 
Ptolemaic of ao ; the Antiochian of 60 ; the Euboic of 60 ; 
the Babylonic of 70 ; the Greater Attic of 80 ; the Tyrian 
of 80 ; the Eginran of 100; the Rhodian of 100 ; and the 
Egyptian of 80 minx. 

There is another talent much more ancient, which I>r 
Arbuthnot calls the Homeric taint of gold, which feem* to 
have weighed Ax Attic drachms or three darics, a dartc 
weighing very little more than a guinea. According to 
this talent, fome reckon the treafu-e of king David, parti- 
cularly that mentioned 1 Chron. xxii- 14. which, according 
to the common reckoning, would amount in gold talents 
to the value of L; 547,500,000, and the filver to above 
L. 34 2, 00c, 000 ; or, reckoning according to the decuple 
proportion of gold to filver, the two funis would be equal. 

As David reigned in Judxa after the fiege ol Troy, it is not 
improbable but Homer and he might ufc the lame numeral 
talent of gold. 

Among the Romans there were two kinds of talents, the 
Att/e and the great talent : the little was the common talent ; 
and whenever they fay Amply tale*tum t they are to be un- 
derftood of this. The little talent was 60 minx or Roman 
pounds ; the mina or pound eftimaud at too drachm* or 
denarii : it was alfo estimated at 24 great fcfterccs, which 
amounted to 60 pounds. 

* he great talent exceeded the lefs by one-third part. 
Budxus computes, that the little talent ot filver was worth 
L. 75 Sterling, and the greater L. 99 : 6 ; 8 Sterling. The 
greater of gold was worth L. 1125 Sterling, 

Talsut, as a fptdcs or money, among the Hebrews, 
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fsllaeotlos was fometunet ufed for a gold coin, the fame with the the- Tjur.Man, a perfon that fells or leU goods, clothes, dec. Taint a A 
j. II kcl of sold, called alfo jhttr , and weighing only 4 drachm*, to be paid by fo much a week. ' r ~~‘ 

• w The Hebrews reckoned by thefe talents as wc do by pound*, TA LMUD, a colk&ioa of Jewifh traditions. There 
Ike. Thus a million of gold, or million of talent* of pold, are two works which bear this name, the Talmud of Jcru- 
among them, was a million of (hekds or nummi j the nunt- fxlcm, and the Talmud of Babylon. Each of thefe are 
mus of gotd being the lame weight with the fhekcl, viz. compofed of two parts; the MiQma, which is the text, and 
four drachms. is common to both, and the Gemara or commentary. See 

But the Hebrew talent weight of filter, which they call* Mishka and Gem'ara. 
cd dear , was equivalent to that of 3000 (hekcls, or 1 13 lb. The Miihna, which comprehends all the laws, inftitutiom, 

10 ox. 1 dwt. to^gr. Englilh Troy weight, according to and Piles of life which, bcfulc the ancient Hebrew fertp* 
Arbuthnot's computation. tores, the Jews thought themfelves bound to obfenpc, was 

TALIACO THIS (Gafpar), chief furgeon to the great compofed, according to the unanimous teflimony of the 
duke of Tufcany, was born at Bononia in Italy in 1553. Jews, about the clofe of the fecond century. It was the 
He wrote a Latin treatife intitled Cbirttrgia AW dt Curtis work of Rabbi Jchuda (or Juda) Hakkadofh, who wat 
Mttstbris % in which he teaches the art of engraftim? nofes, the ornament of the fchool at ’1'iberias, and is faid to have 
ears, lips, &c. giving reprefentations of the inftruments and occupied him forty years. The commentaries and additions 
* proper bandages ; though many are of opinion that he never which fuccecding Rabbis made were collected by Rabbi Jo* 
put his ait in praAicc. However, his do&rine is not fingu- chanan Ben hliczer, feme lay in the jtb, others fay in the 
lar ; for he fhows that Alexander Benedi&us, a famous chi* 6th, and others in the 7th century, under the name of Gt» 
rurgical writer, deferibed the operation before. mara, that is, completion ; becaufe it completed the Talmud. 

TALLIO (lex tehonisj, a fpccies of punifiiment in the A iimilar addition was made to the Miihna by the Babylo- 
Mofaic law, whereby an evil is returned fimilar to that com- nifh do&ors in the beginning of the 6th century according 
nutted again tl us by another ; hence that expreflion, M Eye to Enfield, and in the 7th according to others, 
for eye, tooth for tooth." This law was at firll inferted in The Miihna is divided into fix parts, of which every one 
the 12 tables amongft the Romans; but afterwards let aftde, which is intirlcd order is formed of irtatifes, every treatile 
and a power given to the prztor to fix upon a fum ot money is divided into chapters, and every chapter i-.to mi’hnas or 
for the damage done. aphorifms. In the firfi part is difeuded whatever relates to 

TALISMANS, magical figures cut or engraved with feeds, fruits, and trees: in the ftcond feafts : in the third 
, fupcrflitioui obfervations on the charaeterifms and configu- women, their duties, their disorders, marriages, divorces, 
rations of the heavens, to which fome aflrologcrs have attri. contracts, and nuptials : in the fowth arc treated the d iraa- 
buted wonderful virtues, particularly that or calling down ges or loflra iuflainccfby beads or men, of thin r» found, de- 
cclcftial influences. The talifmans of Samothrace, fo famous pofits, ufurics, rentB, farms, partnerfhips in commerce, inhe- 
of old, were pieces of iron formed into certain images, and ritancc, fairs and purchafes, oaths, witnefles, arrefts idola* 
let in rings ; thefe were efteemed prefervatives againfl &U try ; and here arc named thofe by whom the oral law was 
kinds of evils. There were Kkcwile talifmans taken horn received and preferved ; in the fifth part are noticed what 
vegetables, and others from minerals. regards facrifices and holy things : and the Jixtb treats on 

TALLAGE (ta//qfium), from the French tail/e, is meta- purifications, vcflcls, furniture, clothes, houfes, leprofy* 

• photic ally ufed for a part or (hare of a man s fubflancc carved baths, and numerous other articles. All this fox ms the Miih* 

out of the whole, paid by way of tribute, toll, or tax. na. 

TAI.LOW, io commerce, tire fat ol certain animals melt 1 * A® the learned reader may wifh to obtain fome notion of 
ed and clarified. It is procured fiom moft animals, but rabbinical compofiiion and judgment, we lh?.ll gratify his 
chiefly from bullocks, flicep, hogs, and bears. Some kinds curiofity fufficicnlly by the following Ipecimeu : Adam’s 
of tallow are ufed as unguents in medicine, fome for making hotly w-s made of the earth of Babylon, his head of the land 
foap and drclTing leather, and fome for making candles. See of Ifracl, his olher members of other parts ot the wotld. 
Cmimistry, u* <429. R. Muir thought he was compact of the earth gathered out 

, Tauotr Tret . See Croton of the whole earth; as it is written r thms eyes did fee my fib- 

TALLY, is a flick cut in two parts, on each - whereof is Jfasut, Now it is ellcwherc written, the eyes -of the Lord are 
marked, with notches or olherwile, what is due between over all the earth. Ri Aha exprclsly marks the twelve hours 
debtor and creditor, as now 11 fed by brewers, &c. And this in which his various parts were icttned. His fixture was 
was the ancient way of keeping all accounts, one part being from one end of the world to the other ; and it was for his 
kept by the creditor, the other by the debtor, fltc. Hence . tranfgreffion that the Creator, Ly in<r his hand in anjjcr on 
the lallicr of the exchequer, whom wc now call the teller, him, liflened him ; for before (fays R. Eletzar), * with his 
But there are two kinds of tallies mentioned in our flatutes hand he reached the firmament.’ R. Jchuda thinks his fin 
to have been long ufed in the exchequer. The one is term- was herefy ; but R. lfaac thinks that ‘ it was nourifhing 
ed tail it t of debt, which are in the nature of an acquittance his forefl&in.” 

for debts paid to the king, on the payment whereof thefe The Talmud of Babylon- is moil valued by the Jews ; 
tallies are delivered to the debtors* w ho carrying them to the and this is the book which they mean to exprefs when they 
clerk of the pipe office, have there an acquittance in patch- talk of the Talmud in general An abridgment of it was., 
ment for their full difeharge. The other are tallies of re- made by Maimenides in the 12th century, in which he re- 
vjarJ or allowance, beir; •» made to fheitifc ot counties as a jedied fome of its greatell abfurditie-j. The Geir.ara i* ftnf* 
recompenfe for fuch matters as they have performed to their fed with drcauii aud chime: rs, with many ignorant arvl im* 
charge, or fuch money as is cad upon them in their accounts pertinent queftions, and the ftyle very ccarfc- 1 be Mflina r 
ot courfe, but not leviable. Sec, In the exchequer there is is written in a fly !e . comparatively pure, aud may be very 
a tally-court, where attend the two deputy chamberlains of uteful in explaining paflages of the New To [lament where 
the exchequer and the tally-cutter: and a tally is generally the phrafeolugy is fimilar. This is indeed the ordy ule to * 
the king’s acquittance for money paid or lent, and lira writ* which Chriuiaus can apply it } but this rentier® it valuable; 
ten on it words proper to exprels on what oc cation the mo* Li.jhtfoot ha® judidoufly availed himfclfof fuch intoi flvniort 
uey is received. aa he could derive from it. Some of the popes, with a b»r« 

bat ocs • 
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barmi* seal, and a timidity of (pint for th<C fuccfte of the jyftcm it is malted under the hmtnuus. Thera it only one Tstmrb. 

Chriftiaii religion, which the belief of its divinity can never fpccicj, the indka t which is a native of both Indies, cf A- ‘ lt * 

exeufe, ordered great numbers of the Talmud to be burned, merica, of Arabia, and Ei^pt, and was cultivated in Bri- 

■1 Gregory IX. burned about 20 cart-load*, and Paul IV. tajn before the year 163 1» 

ordered 1 2,000 copies of the Talmud to be deftroyed. The ttnuuruid-Uec- rites to tbe height of 30 or 40 feet, 


The iaft edition of the Talmud of Babylon, printed at fending off numerous large brauche*, which fpread to a coo. 
Amilerdam, is in 12 vuls folio, The Talmud of jerufaltm fidt cable extent, and have a beautiful appearance j the trunk 
is in One large folio. is ereft, and covered whh rough bark, of a greyifh or afh- 

TALPA, the mols ; a genus of quadrupeds belonging colour ; tbe leaves are final! and pinnated, and of aycllowilh 
to the order of fitne and clafs of mamnui/Lt. It has fix unc- green colour : the flowerB referable the papilionaceous kind, 
qual foreteeth in the upper jaw, and eight in the lower ; and grow in lateral cluflcn;: the calyx con tills of four leaves, 
one tufk on each fide in each jaw ; feven grinders on each and the corolla of three petals, which are of aycllowifh hue, 
fide above, and fix below. There are feven fpccics; the and arc beautifully diver lifted with red veins : the ftuit is a 
European, the llava or American, the criftata, ton/ icaud^ta, pod of a roundifn compreffcil form, from three to five inches 
fufea, rubra, and aurea. long, containing two, three, or four feeds, lodged in a dark 

'1 he European mole is the only fprcics of this animal pulpy matter. The Dowers appear, according to Jscquiu, 
found in Britain. There are fcvcral varieties of it; tbe in Oftober aud November; but, according to Dr Wright, 
black, the variegated, the white, and tbe grey mole. This they continue during tbe whole of June and July, and 
fpecieB inhabit* the whole of Europe except Ireland, where then drop off. 

it is fafd no moles arc found. It is alfo common in the The pulp of the tamarind, with the feeds conceited to- 
northerly parts ot Alia and Africa. It chiefly frequents get her by numerous tough firings or fibres, are brought to 
moiff fields that are expofed to the fun, meadows, and gar* us freed from the outer dull, and commonly preferred in 
dens; through thefe it couftrufts fubterrancous mads or gab lyrup. According to Long, tamarinds are prepared for 
letic* in every direction in fearch of worms, on which and exportation at Jamaica in the following manner : “ The 
the larvae of iufefts it feeds, and not at all on vegetables, Irrit or pods arc withered (in June, July, and Auguft) when 
though it does great damage by loofeuing the roots of plants, full ripe, which u know tt by their fragility or eaiy breaking 
It is moft aft 1 vc in its operations before rain, bccauk then on final] prefTure between the finger and thumb. The fruit, 
the worms arc in motion. The penis of the male is exceed- taken out of the pod, and cleaned from the Ihclly fra : m ents, 
ingly long in proportion ; they feem to pair and propagate in placed in layers in a calk; and boiling lyrup, jufi be ore it 
■in fpring, flu: female bringing four or five young at a birth, begins to granulate, is poured in, till the caflc is tilled : (lie 
•yvliTh arc placed in nefis made ot mofs, leaves, and dried fyrup pervades every part quite down to the bottom, sad 
graft, tfnder the la nr ell hillocks ot the field ; tbefc are con- when cool tbe calk is headed tor lale." He oblervct, that 
firufted with wonderful ingenuity, con tilling of an interior the better mode of pteferviug this fruit is with iugar, well 
hillock, furrounded with a ditch, which communicates with clarified wish eggs, till a tnuifparmt fyrup is formed, which 
fcveral galleries, on purpofe to carry off i tlic moitlure ; and gives the fruit a much pleasanter flavour : but as a princi- 
the neft is covered over with a dome of earth, like the fiat pal medicinal purpofe of the pulp depends upon it"< acidity, 
arch of an oven. Moles are destroyed by means of a paile which is thus count ei acted by the admixture of fugar, it 
compofed of palma-chritli and white hellebore, or by flood- would therefore be of more utility if always imported -lure 
ing the fields which they infctl ; though, in the latter cafe, in the pods. The fruit produced in the Eaft Indies is mine 


they fometimes efcapc by afeendin r trees. 


cficcmcd than that of lire Weil, and calily to be diltinruTa- 


This fpecics is five inches and three quarters in length, cd by the greater length of tLe puL, and the pulp being 
and its tail, is about one inch long. It has a large head, dryer and of a darker colour. 


without any external cars, and eyes fo very fin 


Uftt. This fruif, tbe ufe of which was fir ft. learned of 


completely hid in the fur as to make it vulgarly believed the Arabians contains a larger propoition of acid, with the 
that it has none. As it lives entirely below ground, it has faccharinc matter, than is uiually found in the frutiui aculr>- 
certainly no occafion for eyes like other quadrupeds ; and duic'u , and U therefore not only employed as a fixative, bet 
as it probably finds its food by its feufe ot find), which is alfo for abating thirii ami heat in various inflammatory corn- 
acute, its eyes may ferve merely as a fitfeguaid to warn it plaints, and for corrc&utg putrid difotdcis, especially thole 
when it happens to emerge from the ground to return to its 01 a bilious kind; in which the cathaitic, antiicpiic, and re- 
fubterraneou* dwelling. 1 his warning maybe given by the frigerant qualities of the fruit have been found equally ufe* 
light falling upon its eye*, which may produce a painful, ful. When intended merely as a laxative, it may be of ad- 
fenfation. For the truth of this conjefturc, however, wc vantage to join it with manna, or purgatives of a Iweet kind, 
mull refer to the anatomic, who might eaJily determine, by which its ufe w rendered fafer and more effectual. 'I hree 
from the ftrufture of the eyes, what purpofe they arc titled drachma of the pulp arc ufuxily fuflioient to open the body; 
to ferve. but to ptovc madeiatdy cathartic, one or two ounc«» are 

TAMANDAU, in zoology. Sec My* mfcopm aoa. requited. It is an ingredient in tl*8*ormm e tajjloy and tin- 


TAMARINDUS, the tamarind-tree, in botany : A tuanvn » e ftnna or lenitive cleft uary (a). 
genus of plants arranged by Linnaus under the dais of lri~ We are informed by Dr Wright, that prefcrve J tamarinds 
arulria and order of mg*cgy 9 M ; but Woodrillc, Schrebcr, aie kept in moll houfes iu Jamaica either as a fweet-ncat, 
a:id other late hot mills, have found that it belongs to the or for uccafional ufe as a medicine. See Pharmacy, n 3 31/4 
clafs of mzntdekkta and order of triarulric. In the natural and 395. 

TAMARIX, 


(a) ** Tournefort relates, that an effcntial fait may be obtained from tamarinds, by diflblving the pulp in water, and 
fetting the filtered folution, with fome oil upon the furface, in a cellar for icvcral months ; that the fait is of a fourilh 
taile, and difficultly diffolublc in water ; and that a like fait is fumelimes found alfo naturally concreted 011 the branches of 
the tree* 1 he fait, as Beaumc obierves, may be obtained xuoie expedition!] v, by clarifying the dcco&ioa of tbe tarn*- 
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TAMAR IX, the TAM4RFSK, in botany : A genus of 
plant* belonging to the daft of pntlandria t and order of tri - 
gjnin { and in the natural fyflem ranging under the 1 3th 
order, SwcnicKt*. The calyx is quinqiiepartite ; the pda la 
are five ; the capfule 1* unilocular and trivalvular, and the 
feeds papoous. There are only two fpcctea known ; the 
galira or French tamarilk, and the german ic a or German ta. 
marifle. 

T A MB AC, in the materia meJica. See Cxcxcaka. 

TAMBOUR, in architecture, a term applied to the Co- 
rinthian and Compofitc capitals, as bearing fomercfemblauce 
to a drum which the French call tambour. Some choofe to 
call it the and other* "»*f>a*a or the bell. 

Tambour it alfo tiled fora little box of timber vroik, 
covered with n ceiling, within fide the porch of certain 
churches ; both to prevent the view of perfons ptfEltr bv, 
and to keep off the wind, &c. by means of folding- doors, 
&c. 

Tambour, alfo denotes a round courfe of (lone, feveral 
whereof form the (haft of a column, not fo high as a dia- 
meter. 

Tambour, in the arts, is a fpecics of embroidery. The 
tambour is an mftrurrent of r. fpherical form, upon * hich is 
flretched, by means o e a tiring and btirkle, or otber fuitablc 
appendage, a piece of linen or thin lilkeu fluff; which is 
wrought with a needle of a particular form, and by mean? of 
filken or gold and filver threads, into leaves, flowers, or other 
figure*. 

TAM HOUR IN, is the name of a dance perfotmed on 
the 1 tench ftage. The air is lively, and the movements are 

quick. 

TAMER LANK, or Timur Bex, a celebrated p-incc 
and conqueror. At the age of 25 he attained the highefl 
dignitice, with furprifiog courage, aud an ambition aftunifli- 
ing to all the world. Endeavouring to perfect the great 
talents which he had received from nature, he fprnt nine 
years in different countries; where his great fenfe and ele- 
vated genius appeared in councils and aflemblits, whih* his 
intrepidity and valour, whether in perfonal combats or pitch- 
ed battles, drew upon him the admiration of atl mankind. 
He ir.ade himfelf mailer of the th-ec empires of Jagstay 
Khan, Tuftit Khan, and Hftlsku Khan; fo that his power, 
riches, and magnificence, were immenfe. There remain vail 
monuments of his grandeur in the cities, towns, cafllcs, and 
walls, which he built ; in the rivers and canals which he dug, 
as well as the bridges, gardens, palaces, hofpitals, mnfqucs, 
and moraftcries, which he cre&ed in divers parts of Afia in 
fo great a number, that a king miirht be accounted very 
powerful and magnificent, who ihould have employed 36 
years only in building the great edifices which Timur esu- 
ltd to be fourdrd. 

'l imOr, according to the hiftorian Arabfhih, was in his 
perlon very corpulent and tall. He had a lar forrhrad 
and big head. His countenance was agreeable, and his 
complexion fair. He wore a large beard, was very' ftror.g, 
and well limbed ; hail broad fhoHldm, thick fingers, and 
long legs. His eonftitution wa9 amazingly vigorous ; but 
lie whs maimed in one hand and lame of the right lidc. His 
eyes appeared full of fire ; his voice wa* l»»ud and piercing ; 
he feared nothing ; and when f?r advanced in years, his un- 
derflanding was found and perfcfl, his body vigorous and ro- 
Luft, his mind conllant and unfhaken like a rock. 

Von. XVIII. Fart I. 


He did not like raillery, and could not bear a lie. There Tatn-r lank 
was no joking or fooling before him ; for he loved the na- 
kid truth, even although it was to his own difadvanragt*. ^ — . 
He neither grieved if he mifearried in any attempt, nor ap- 
peared overjoyed on any great fuccefs. The device of his 
fed was, “ I am finccrt and plain.” He had a clear and 
folid underftanding, was lurprilingly happy in his conjec- 
tures ; vigilant, active, and unfhaktn in hi* rcfolutfoni. He 
took great delight in reading hittorv, and wai well verfed 
in the ilate of countries, provinces, and cities. * He was pe- 
netrating, fubtle, clofe, and diflemblin-’ ; juft by inclination, 
liberal Irom difpoiition ; but ambition had in a great mo N 
iure extinguiflud his humanity ; war had fanvlrriaed him 
to hl«K)d ; and his religious real had infpired him with the 
molt cruel, implacable, and penurious fanaticifm. 

He died on the ifl of April 1405, in the 71ft year of his 
age and 36th of his reign. When he found death approach- 
ing, he fent for his principal officers, declared h's grarulfon 
his heir, and made them fwear to execute his will. Having 
recommended brotherly love ami concord to the pri-ces his 
children, hegudered one of the doctors to read the Koran ac 
his bed's hdM, and often repeat the unity ol God. At 
night he feveral times made profefiion of hi* belief, “ That 
there is no other God than God," and then expired. See 
Moguls, ii° i 5, See. 

TAMT AM, a fi.it drum ufed by the Hindoos, rcfcmbling 
a tabor, but it is larger, and found* louder. 

TAM US, black kkionv, in botany: A genus of plants 
belonging to the clafs of d ms\a % and order of htxandrta and 
in the natural fyllem ranting under the 1 ith order, Sarrtm- 
tmt*. The mate and female flowers arc both lcxpartite } 
there is no corolla ; the llyle is trifid ; the berry is trilocu* 
lar and inferior, and coniains two feeds. There arc only 
two fpccics known : the clcphantipes, which i* a native of 
the Cape of Good Hope, aud we believe was firft deferibed 
by i.’Hciiticr; and the communis. 

'i he comm unit, or common black hriony, is a native of 
Englan *, but has r.ot been obftrved growing wild in Scot- 
lard. It has a larjc root, which lends forth feveral long 
(lender Hems : the leaves are large, heart*(hapcd, dark green, 
an ; grow on loug fooillalks: the flowers arc greenifh, and 
the berry red. it flowets Irom May to Augult, and is fre- 
quent in hedges. 

TAN, the bark of the oak a r ter it has been ground and 
ufed by the tanner. The fmailer fort is generally made up 
in little fquarc cakes called tur/ f and fold for firing. The 
coarftr fort is fomelimts dried in the fun, and ufed by ba- 
kers for heating their ovens, Sec. but it# chief ufe is for ma- 
king of hot-beds to raile pine-apple* aud other plants.— 

William III. introduced the ufe of it from Holland, for the 
pnrpofe of railing orange trees ; after which it v.as difeou- 
tinued for many years : but about 1710, wdren anan.it were 
firft brought into England, it came into general ufe, and 
has ever lincc been in great eftimation with gardeners for 
all the purpofes of forcing, See. on account of its tlrong 
and lading fermentation. The fmailer the tan the quicker 
ft heats ; but the larger fort acquire* heat more gradually 
and retains it longer : the (kilful gardener therefote ules the 
one or the other, or a‘ mixture of both, according to the 
time and purpofe for which it is wanted. It is fomc time 
after the tan comes out of the tanner’s pit before it begins 
to heat, and therefore it is not fit for immediate uAc ; but ha- 
Q^q viug 


rinds with white* of cgr% then filtering it, and evaporating it to a proper confidence, and fetting it to cool : the fait 
(hoots into cry llals of a brown colour and very acid tafle ; but in diflblving and cryllsdli/init them again, or b«rcly walk- 
ing them with water, they lofe almofl all their acidity, the acid principle of the tamarinds feemitig not to be truly cry- 
(Lallizablc.” Vide Lteu'u'i Mai. AUd. p.633. 
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*•7** ving lain a week or two, it enter® into a ftate of fermcnta- 
Ti Sicr t ’ on ' an ^ put ,nto hot-bcd» properly prepared, will re* 

i t — ■ tain a moderate heat for three or four months. When it 

becomes ufclcfs for t>»< hot-houfe, it is faid by Miller and 
other* to be an excellent manure for fome kind® of land. 

The word tan is fometimes, though improperly, ufed for 
the bark itfclf, which is the chief ingredient in the tanning of 
leather. Oak hark, on account of its great stringency and 
gummy -refino us properties, is preferred to all other fob* 
flancc® for the purpofc of tanning, as it not only preferves 
the leather from rotting, but alfo, by condenhng the pores, 
renders it impervious to water. See Tanning. 

TANACETUM, tansy, in botany: A genu® of plants 
belonging to the clafs of fyn^ene/ia, and order of palyg-mta 
faperfiua; and in the natural fyttem ranging under the 49th 
order, Ccmpofil*. The receptacle is naked } the pappus 
fomewhut emarginated j the calyx imbricated and hcmifpberi* 
cal ; the florets of the radius art tiifid, and fcarccly diftin* 
gui Arable. Gmelin his enumerated ft Yen ipccics j of which 
one only is a native of Britain, the vulgar e. 

The tnigare, or common tanfv. grows three or four feet 
high; the leaves arc bipinnated and ferratcW the flower* 
0 yellow, and terminate the branches in flat tmflicls. It is 
found fometimes on the border® of fields and dry banks : it 
abound* at Wark, and Ford-cafUc in the neighbourhood of 
Kclfo, on the borders of .Scotland ; and on the fide of Care* 
• loch on the we Hern coaft of Rofs-ffiirc : it has alfo been 

found in Breadalbane. It flowers generally in Auguft. Of 
this fpccies there is a variety with curled leave®, which is 
therefore called curia : tanfy. The tanfy has a bitter taile, 
and an aromatic fmelt difagrerable to many people. 

Vfes. It is efletmed good for warming and ftrengthen- 
rng the flomach ; for which rcafon the young leaves have 
obtained a place among the culinary herbs, their juice be- 
ing an ingredient in puddings. Sic. It is rarely ufed in 
medicine, though extolled as a good cmmenagogne. A 
drachm of the dried flowers ha® been found very beneficial 
in hy Aerie difordirs ariiing from fuppicffion. The feeds arid 
leaves were formerly in considerable efteem for deftroying 
worms in children, and ate reckoned good in colics and 
flatulencies. In fume parts of Sweden and Lapland, a bath 
w-ith a dccodtinn of this plant is made ufe of to atlitl partu- 
rition. Sec Pharmacy, n° 1 93* 

TANAXIUM, in botany : A genus of the ongfafperma 
order, belonging to the Js dynamics clafs of plants ; and in the 
naturat method ranking under the 25th order, Pvt 1 wine*. 
The calyx is monophyllous, tubulated, truncated, and entire) 
the corolla long, monopetaloiis, and whiU ; the tube cylin- 
drical ; the lyrr.bi eredt, fpreading, and nearly equal ; the 
fruit a berry covered with Ti thick bark, large, oblong, 
internally divided into two parts ; in the pulp are contained 
a number of feeds. There arc only two ipccics of this ge- 
nus } the jaroba and farafticum , both native* of Jamaica. 
They grow by tlic fide* of rivers, and climb on trees and 
bathes. 

TANAGRA, tanacer, in ornithology, a genus of 
birds belonging to lire order o f taffetas. The beak is coni- 
cal, acuminated, cmargiuated, almoft triangular at the bafe, 
and inclining a little towards the point. Dr Latham has 
deferibed 44 fpecies, all of which arc of foreign extrac- 
tion. 

TANAIS, or Don. Sec Dow. 

TANGENT of an Arch, is a right line drawn perpen- 
dicularly from the end of a diameter, paffing to one extre- 
mity of the arch, and terminated by a right line drawn from 
the centre thiough the other end of that arch, arid called 
the /faint . See Geometry. 

TANGIER, a port-town of Africa, in the empire of 


Morocco and kingdom of F«, fituated at the entrance of Turk 
the Straits of Gibraltar, in W. Long. 5. 50. N. Lat. 38. 49. I! 

In 1662, this place belonged to the Portuguefe. and was r nin *‘ 
given to king Charles II. upon his marriage with the In- 
fanta of Portugal : but he, growing weary of the charge of 
keeping it, caufcd it to be blown up and deftroyed in 
]6S4 } ever fince which time it has been only a poor filhing 
town. Anciently it was called Ttttgis, and gave name to 
the province of Mauritania Tiagitana. 

TANK, in the language of Indoftan, a place inelofed for 
receiving and retaining the rain. During the periodical tains 
the tanks arc filled, and thus in the dry' fcafon furnilh water 
for the rice fields and cattle. Some of them art of great ex- 
tent, meafuring 300 or 400 feet on the fide ) they are of a 
quadrangular form, and lined with granite, descending in 
tegular fleps from the margin to the bottom. 

TANNER, one who dieffe* hides by tanning them. See 
Tan NtRO. 

Tanner (Dr Thoma*.), an Englilh prelate and celebra- 
ted antiquarian, born in 1674. He was admitted of Queen’s 
college Oxford, where a fimiiartty of talte for antiquities 
produced a ciofc fricndlhip between him and Edmund Gib- 
fun afterwards biihop of London. In 1697, he was cholcn 
fellow’ of his college ; and having already published lome 
fpccimens of his (kill in the antiquarian way, foon after be- 
came known to Dr Moore biihop of Norwich, who made 
him chancellor of his dioccfe. In 1722, he was made arch- 
deacon of Norwich, and in 1731 biihop of St Afaph. He 
died at Oxford in 1 73 5 ; and after his death was publifhed 
an elaborate work, faid to have employed him for 40 years, 
under this title, Bil/iotheca Jiritannica Htbermca, /oe de S. rtf>- 
turibus (jut in jfngRa, Scotia, et Hibernia, aJ/amli XVII. ini- 
them Roruemnt, &c. 

TANNING, the art of man ufaA urtng leather from raw 
hides and flein*. 

Before wc detail the procefs, it may be proper to obferve, 
that raw hides and fleins being compofcd of minute fifires 
interfering each other in every direction, the general ope- 
ration of tanning con lifts chiefly in expanding the pores, and 
diflblving a fort of greafy fubfiauce contained in them ; and 
then, by means of the aftringcncy and gummy-rcfittotis pro- 
perties of oak batk, to fill and reunite them, fo a* to give 
firmnef* and dm ability to the whole texture. But this theo- 
ry has been controverted by fome chcmifts, who fuppofe 
that the animal jiUy contained in the (kin is not diffolved, 
but unites dating the proccfs with the aftringent principle 
of the bark, and forms a combination infolublc in water. , 

The proccis of tanning vatics conlidcrably, not only in Method U 
different countries, but even in difu.-ixnt parts of the lame unuiug*- 
country. The foQowug is the method moil approved and 
pratiifed in London and its vicinity, where the belt leather 
u generally allowed to be manufactured. 

The leather tanned in England confift* chiefly of three 
forts, known by the name of lultt or bucks, hides, and 
jiim. 9 

Butts arc generally made from the ftouteil and heavieft Butt*- 
ox hides, and arc managed as follows : After the horn* arc 
taken off, the hides are laid fmoom in heaps for one oe two 
days in the fummer, and for five or fix in the winter : they 
are then hung on poles, in a clofe room called a fmake-koufc, 
in which is kept a {mouldering fire of wet tan ; this occa- 
fions a frrull degree of putrefaction, by which means the 
hair is'eafdy got off, by fpreading the hide on a fort of 
wooden horfe or beam, and feraping it with a crooked 
knife. ‘I he hair being taken off, the hide is thrown into a 
pit or pool of. water to cleaufc it from the dirt, 5 tc. which 
being done, the hide is again fpread on the wooden beam, 
and the gicafc, foofe fleih, extraneous filth, 6:c. carefully 

fc rubbed 
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Tarring, fcrubbed out or taken off j the hides are then put into a 
* - pit of ftrong liquor called ooze or >woo%r, prepared in pita 
called Ititbes or taps ke^t for the purpoic, by infufing 
ground bark in water ; this ia termed colouring ; after which 
they are removed into another pit called a /cowering, w hich 
confiftt of water ilrongly impregnated with vitriolic acid, or 
with a vegetable acid prepared from rye or barley. This 
operation (which is called rai/ing), by dificodin^ the pores 
ol the hides, occaiions them more readily to imbibe the 
ooze, the effeft of which is to allrtnge and condenfe the 
fibres, and give hrmuefs to the leather. The hides are then 
taken out of the feowering, and fpread fmooth in a pit com- 
monly filled with water, called a biniler , with a quantity of 
ground bark llrewcd between each. After lying a month 
or fix weeks, they arc taken up j and the decayed bark and 
liquor being drawn out of the pit, it is filled again with 
ft tong ooze, when they are put in as before, with bark be- 
tween each hide. They now lie two or three months, at 
the expiration of which the fame operation is repeated ; 
they then remain four or five months, when they again un- 
dergo the fame proccfs ; and after being three months in the 
Lut pit, aie completely tanned, uulcfs the hides arc fo re- 
markably llout as to want an additional pit or layer. — The 
whulc proccfs requires trom it to 1 8 months, and fomc- 
time* two years, according to the fubitancc of the hide, and 
difcrction of the tanner. When taken out of the pit to be 
dried, they are hung on poles ; and after being comprcffed 
by a Heel pin, and beat out fmooth by wcoden hamme. s 
called beetle i , the operation is complete ; and when thorough- 
ly dry, they are fit for fak. Butts arc chiefly ufed foi the 
foies of ftout ihoes. 

The leather which goes under the denomination of hides 
is generally made from cow hides, or die lighter ox hides, 
which ate thus managed. After the horns are taken off, and 
the hides wafhed, they are put into a pit of water faturated 
with lime, where they remain a few days, when they are ta- 
ken out, and the hair feraped off on a wooden beam, as be- 
fore dcfcribtd ; they are then wafhed in a pit or pool of wa- 
ter, and the loofc flcih, 8cc. being taken off, they are remo- 
ved into a pit of weak ooze, where they arc taken up and 
put down (which is technically termed handling) two or 
three times a-day forthe fiill week : every fccond or third 
day they are (Lifted into a pit of frelh ooze, iomewhat 
itrongcr than the former ; till at the end of a month or fix 
weeks they are put into a It rang ooze, in which they are 
bandied once or twice a-week with fielh bark tor two or 
three months. They arc then icmovcd into another pit, 
called a layer , in which they are laid fmooth, with bark 
ground very fine llrewcd between each hide. After re- 
maining here twoorthiec months, they arc generally taken 
up, when the ooze is drawn out, and the hides put in again 
with fvcfh ooze and frelh baik; where, after lying two or 
three months more, they arc completely tanned, except a 
few very ftout hides, which may require an extra layer : they 
aie then taken out, hung on poles, and being hammered and 
fmoothed by a ftccl pin, are, when dry, fit for falc. 

Thcfc hides arc called crop bidet ; they are from 10 to 18 
months in tanning, and are ufed for the foks of fhocs. 

Ubint ia the general tcrni for the fkius of calves, leal*, hogs, 
dogs, &c. Thcfc, after being wafhed in water, are put in- 
to lime pits, as before mentioned, where they are taken up 
and put down every third or fourth day, for a fortnight or 
three weeks, in order to dilate the pores and diflolre the 
gelatinous parts of the fkin. The hair is then fa aped oil, 
and the flcih and exciefcences being lemoved, they are put 
into a pit of water impregnated with pigeon- dung (called a 
grainer or majlring), forming a ftrong alkaline ley, which in 
a week or ten days leaking out the lime, greafe, and fapo- 
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nacrous nutter (during which period they are fcreral time# Tinnii'g. 
feraped over with a croaked knife to work out the dirt and J 

filth), foftens the (kins, and prepares them for the reception 
of the ooze. They are then put into a pit of weak ooze, 
in the l\me manner as the hides, and being frequently hand- 
led, are by degrees removed into a ftronger and llill llronger 
liquor, for a month or fix weeks, when they arc put into a 
very ftrong ooze, with frelh bark ground very fine, and at 
the end of two or three months, according to their fub- 
fiance, arc fufficicntly tanned ; when they are taken out, 
hung on poles, dried, and fit for fak. 

Thefc fkins are afterwards dreffed and blacked by the 
currier ; and are ufed for the upper-leathers of ihoes, boots, 

&c. 

The lighter fort of hides, called dreffing bidet , as well as 
horl'e-hidcs, are managed nearly in the fame manner as 
fkins ; and arc ufed for coach-work, barrels- work, See. See. 5 

As the method of tanning above deferibed, and all others Schemes eo 
in general ufe, aie extremely tedious and expensive in their Ihrwieiuhc 
operation, various fchemes have at different times been fug- 
gelled to ftiorten the proccfs and lcffcn the expence. — epence. 
Though moll of thcfc fchemes have ultimately proved un- 
fucceUful, yet it in a work of this kind it may be expected 
that wc fhould not pafs them over wholly unnoticed. 

Some have imagined, and perhaps juftly, that cold water 
alone is not an adequate mcnitruum for extracting the refi- 
nous qualities of baik, however alfiftcd by the mucilage of 
the bark and of the lkin ; a decoCtion, inttcad of fimpk in- , 
fufion, has thcrelorc been recommended as a more c ffcdual 
mode of obtaining thofe properties. 

The late Dr Macbridc of Dublin having been concerned 
in a leather manufactory, puhliftied in 1778 a new method 
of tanning. His projected improvements may be briefly 
claffcd under two heads : the one recommending the ufe of 
vitriolic in dear! of vegetable acid, brewed from rye or barky : 
the other fubftituting lime-water, for the purpofc of extrac- 
ting the virtues of the bark, inttcad of the water commonly 
ul'cd by tanners. With refpeft to the firft, it is generally 
acknowledged that the vitriolic acid is very proper for railing 
or diftending the pores of the hides intended for butts, as its 
operation is not only more fimpie and certain than the acid 
formeily uf«d, but as it tends more effectually to render the 
texture of the leather firm and durable : it is thetefore llill 
preferred by the moil Ikilful tanners. As to Urac-watcT iu- 
llcad uf water, it has been found inefficacious ; arid if the 
utmoft care ai.d attention be not obfawed, the leather is li- 
able to fuffer much injury. Even the fhortening of the 
time and Idlcning of the cxpcncc (which were its chief re- 
commendations; being very problematical, it is now almoil 
generally exploded. 

A vctv in/entous chemilt has obferved, that it is neccfla- 
ry, on account uf a chemical combination between the 
ailringent principle and the animal fubilance in the proccfs 
of tanning, that tree acccfs fhould Ik given to the pure air j 
and therefore fuppofes that the proccfs could oot be conduct- * PM* 
cd properly in dole veffch *. ™nxri‘r 

The methods of tanning in different provinces of France s^nhdtt. 
are fo various, fo complicated, and fo contrary to the ac- 
knowledged principles of the manufacture, that it would 
be an cndlefs and ufckfs talk to endeavour to detail them : 
we (hall therefore content ourfelves with a general reference 
to M. de la Lande's elaborate Trcatife on this fubjcCt. 

It has been faid, that every part of the oak tree contains 
a great portion of ailringent, gummy-refinous matter, and 
will therefore tan leather as effectually as the bark itfelf. 

This opinion, which was full publifhed in 167*. by the Ho- 
nourable Charles Howard (Phil. Tnuif. sol. ix.), has fuicc 
been countenanced by the celebrated Buffon ; who adds, that 
Q^q 2 the 
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Terming the hark of birch will anfwcr the purpofc of tanning even rately warm, 
' foie leather, which, it is well known, require* the Aioogcft 
and moll penetrating materials +. 

A long memoir,' written by M. Glcditfch, recommend* 
the leaves, branches, ftuit, and flower*, of a vat l number of 
plants as fubAitutes for oak bark. Heath dried and pul* 
verifed, pall nuts, and the bark of birch, are faid by M. 

Gefner to be u r cd in different provinces of Germany. Abbe 
Mullet informs t:s, that the leaves of myrrh are ufed by the 
tanners in Naples. In Corfica they make life of the leave* 
of wild laurel dried in the fun and beaten into powder, 
and io the iiland of St Hilda they tan with the torment il 
root. In fome part* of Italy leather is tanned with myrtle 
leave*. In Ruffia, it is faid, that leather is tanned with the 
bark of willow : and it may here be obftrvcd, that a late 
wiilcr has recommended the estnft of bark to he made in 
America, tn order to Icffcn the expence of height, &c. iu 
conveying the birk itfelf to Europe. 

In the year 1765, the Society of Arts, &c. granted a 
premium ot L. tco for the difeovery o! .1 method of tan- 
ning with oak faw*duft ; which method hi* been adopted in 
Germany : and the Reverend Mr Swaine has lately revived 
the exploded fubftitatc (mentioned by Gltciifch and others) 
of oak leaves. 

The following propofol was communicated to the Bath 
Society for ex tracing the c {fence of oak bark : 

Suppt*fe (lay* the author) the operator ha* at hand a com- 
mon family brew-houfe, with it* neceflkty u ten fils ; let him 
procure a ton of good oak bark ground c§ ufual for the pit; 
r 1 _i “.1 _ .1— n. ...k til ...... 
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and thus to fhorten the proeef*. But th« Ttnnhg, 
great expence of thefe triple pits and of the fuel, it i* to be TantaJin. 
(cared, will counterbalance any advantages which might o- « ~ J 
thcrwiic be derived tiom this invention. 

Munlicur Seguin of Pari* has lately fubmitted to the 
French Convention a new method of tanning, which is laid 
to poflefs wonderful advantage*. He lias certainly exploded 
the ignorant anti abiurd fytlem* of the French tanners, which 
we have above hinted at, and has ftiown much ingenuity 
and chemical knowledge iu the profecutron of his diicove- 
m6 ; but his leading principles teem, in fad, to be nearly 
fimilar to thofe which have been long known and prattilcd 
in England. 

Ail ingenious manufacturer in London ha;, by the appli- 
cation of warm air, conveyed "by means of flues from flovc* 
properly confiru^ted, and by other contrivances not gene 
rally known, corifulcrahly abridged the u<ual proeef* of tan- 
ning. Some experiments have like wife been lately made 
with the bark of s(h and of horfe-chefruit. 

A tubftilutc lor oak baik, the price of which has lately 
been enormous, is the grand JtjiJtratum in the manufacture 
of leather. Molt of thofe above enumerated have hitherto 
been found ineffectual ; but a patent, bearing date 16th Ja- 
mmy 1794, has been granted to Mr Aftiton of Sheffield, 
Yurklhirc, lor his difeovery of a cheap and expeditious me- 
thod of tanning leather. This method chiefly con till 9 in 
applying a preparation of mineral fubflanccs snttead of oak 
baik. Thofe which, on accouut of their cheapuefs, are molt 
to be preferred, arc the drofs of coal-pits, called Julfbur^ 


and having placed a drainer to the math tub, fill it two- Jlone or pyrites, and the yellow ferruginous earth or red 


thirds with the hark ; heat a* much water, nearly boiling, 
a* will futficiettly tr.oiften it, and mailt it well together. 
Alttr it has llood about two hours, draw it off clear, and put 
it into a calk by itfelf. Make a fecund extract with a fmallec 
quantity of boiling water than before, fo as to draw off a 
quantity nearly equal to the tilt, and put that alfo into the 
fame calk with the former. 

Thefe two extra£ts will probably contain in them as much 
of the virtues of the bark as the quantity of liquid will ab- 
fcrb. 

A third extraft, rather more in quantity than the other 
two, may be made from the fame bark, and a* foon as drawn 
off, fhould be returned into the copper a^ain when empty, 
and employed for the firft and Iccond mafii ot a quantity of 
frdh bark, a* the three ext rads may be fuppofed to have 
carried off the virtues of the firft. Then proceed as before 
till all the bark is fteeped, and a Arong liquid extract is 
drawn from it. The bark, when taken out of the copper, 
may be fpread in the fun to dry, and fcxvc a* fuel in the 
fuccecding operations. 

The next proeef* is, to evaporate the watery particles 
from the extiaft by a gentle heat, till it comcj to the con- 
fidence of treacle. This may be done either by the air and 
heat of the fun, or by the Kill or iron pan over the lire. 

Anthony Day, Efqj of London, obtained a patent, dated 
17th July 179c, for a new method of tanning, with half 
the bark in half the ufual time.’' This plan chiefly con- 
fid* in concentrating the bark into a Arong extract, and in 
fome mechanical improvement* in the coultrti&Iun of the 
tan-yard. But neither the one nor the other have yet been 
adopted. 

The 12th May 1795, a P® 1 *®* was granted to Mr Tuc- 
ker of Wickham, Hants. He propofes that the vat, made 
of wood, be indofed in a metallic coating or copper pit, com- 
pletely foldered, to prevent the efcapc of any of the fluid. 
This ia to be fut rounded with a cale of brick- work, leaving 
an intcrftice of a few inches ; and a file is to be made in a 
grate near the bottom of the pit, to keep the ooze mode- 


ochre ; and, in general, all aflringent, iulphurcoua, or vario- 
lated fub dances. 

If thi* difeovery, which is yet in it* infancy, fhould prove 
fuccefsful, it may caufe a materiel alteration in the piocefs 
of this manufacture ; and by reducing the expence, may ul- 
timately be of great advantage to the public. Many other 
experiments arc now making in England for the improve- 
ment of tanning ; and a* there arc many pertous of ingenui- 
ty and knowledge engaged in the leather manufacture, much 
may be expeded from their induAry and IkilL 

As the acts of Parliament refpedim; leather, Bee. are very c f 
numerous, and many of them almoit oblolete, we thall refer Pirliimrt* 
our readers to Burn's JuAicc, or to the Statutes at Large. * c - 
We cannot, however, help icmarking, that the att of ^ 

1 Jaints I. cap. 22. which prtfcribetlhc mode and manner in 
which leather (hall be tanned, the materials to be ufed, and 
the time to be employed, iu io palpably ahiurd and oppref- 
live, that it ought to be immediately repealed. 

The revenue anting from the duty on leather tanned in 
Great Britain (exclulivc of oiled leather) is upwards of 
L. * 00,300 per annum. 

TANTALUS, in fabulous hiAory, king of Phrygia and 
Paphlagonia, was the fon of Jupiter and the nymph Plots. 

He one day entertained the gods at hi* table ; when, to 
prove their divinity, he ferved up hi* fon Pclops cut in pie- 
ces. All the ricitic*, except Ceres, perceived his cruelty 
and impiety, and would not touch' his provifton*. 1 hat 
goddeU, whole thoughts were folely employed about her 
daughter Proferpiue, inadvertently eat a part of hi* left 
(houldcr. Ptlops, however, was reAored to life ; and an 
ivory (boulder given him in lire room of that which had 
been eaten ; while Tantalus was thrown into Tartarus, 
where he was puuifhed with perpetual hunger and thidE 
He was chained in a lake ; the water of which reached lip 
to his chiu, but retired when he attempted to drink. The 
branch of a tree loaded with fruit hung down even to his 
lips, but on his attempting to pluck the fruit the branch 
fprung upwards. 

7 Tau- 
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Ti taiui TavtuqIi in ornithology, a genus of bird* belonging 
W . to the order of gralhe. The bill it long, tabulated, and 
| ,u T l ^ * n *‘ fomewhat crooked ; the face naked ; the tongue (hort ; and 
^ v ' the feet have fourties palmatcd on the under part. There 
aie, according to Dr .Latham, 2\ fpecics ; of which the 
rooLl lcmarkable in the iTu, the bird lo much valued by the 
ancient Egyptians. 

The ibis was formerly held in great veneration in Egypt, 
on account of it* utility in freeing the country from ferpents. 
Serpents mull therefore have been numerous, or they could 
not have been very ofFenfive ; and the ibi* mull have been 
numerous, or they could not have been ufefut. Yet wc arc 
allured by Mr Bruce, that lire ibis is at prefent unknown in 
Egypt, and ferperta are no nuifarce ; and he thinks it iro- 
pofliblc that a country, covered with water for live months 
of the ye?.r as Egypt is, could ever have abounded with fer- 
pents. He endeavours, however, to reconcile the accounts 
of ancient hi dorian* with tire ftatc of Egypt. 

In loimcr times, when Egypt was in its flour iihing (late, 
the inhabited country extended much farther than it does 
at prefent ; reaching even a confidrrablc way into the Tandy 
defer! of Libya, where ferpents have their abode. Thclc 
parti were fupplied with water by imtnenfe lakes, dug by 
the magnificent princes of thrift times, and filed by the an- 
nual inundation of the Nile. Theft frontier did rids 
would naturally be infefted with vipers from the Libyan dc- 
fert, and the vaft lakes would a* naturally he fupplied by 
numbers of water.fowl, of which the ibis is a fpecits. This 
bird being likewife an enemy to ferpents, the inhabitants 
would loon become acquainted with his ule, and their fuper- 
flit ion would toon reward him. In after ages, however, 
when the ancient improvements were loll, and thole vaft 
lakes dried up which brought the ibis thither, the ferpents 
c cared to pive any offence, becaufe there were none ot the 
human fpecic* there whom they could annoy ; and in confc- 
quence of the want of water, the birds ceafcd to annoy 
them, retiring to their native place Ethiopia, where they 
continue to frequent the great llagnant pools which arc com- 
mon in that country. 

Mr llruce found a bird in Ahyffinia, which, after compa- 
ring it with the dtfeription ot the ancient writers, and the 
embalmed ibis of Egypt, he concludes is the fame with the 
Egyptian ibis- it is called aiou Jiunnet, figni lying fa- 

ther John,'* from its appearing annually on St John's day. 

This bird is minutely defenbed by Mr Bruce. It has a 
beak fhaped hkc that of a curlew, two-thirds ftraight, and 
the remaining third crooked ; the upper part ot a green 
homy fubflar.ee, and the lower part black. It mesfurcs 
four inches and an half from the occiput to the place where 
k joins the beak. The leg, from the lower joint of the 
thigh to the foot, is fix inches ; the bone round and very 
ftrong ; and from the lower joint of the thigh to where it 
joins the body, is five irches and a half. The height of 
the body from the foie lo the middle of the back is 19 
inches ; the aperture of th« eye oue inch t the feet and legs 
black : three toes before armed with (harp and Untight 
claws ; and a toe behind. The head is brown, and the plu- 
mage of the taroe colour down to the back, or the place 
where the neck and back are joined. The throat is white, 
as well as the back, brrait, and thighs ; the largefl feathers 
of the wing are of a deep black for 13 inches from the tail} 
and fix inches up the back from the extremity of the tail ia 
black likewile. * 

Tjur/ivi*$ Cup. See Hydrostatics, n® 44. 

' TANZY, or Tansy, in botany. Sec TANAcaruM. 

TAORMINA, a town in Sicily, is fituated on a rock 
which rifes to a confider..ble elevation above the level of the 
ica, and ia (unrounded by other rocks, the height of which 
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is ftiU more eonfidcrablc. It is SB miles fouth of Medina, Tanrmin* 
ami was founded by a colony from Naxos, which were pro- ii 
bably ir.duced, to choofc the fituntion, not to much on ac- *^ er * j. 
c*mnt of its grandeur, a*, for the fectsrity which it would 
afford. It i* alio very wholcfomc. The road to Taormina, 
up the north fide or the hill on which it flauds, is very fleep 
and difficult of aieent. 

Of the origin of Taormina, as of other cities, almoft no- 
thing is known. A colony from the die of Naxos fettled 
at the foot of Etna, at no »rreat diltar.ee from the fhore, 

2nd at about a league or a league and an half from the pre- 
fent fituation of Taormina. Dronylms the Tyrant attack 
cd this colony, and either took or frt fire to their city. The 
inhabitants reiired to the rocks of Mount Taurus ; among 
which they found a trad of ground fufficiently level, and of 
fufiicient extent, for them to raitc habitation* upon it. It 
was a fituation in which they might be fccure from every 
attack. Here, therefore, they built a city ; which, after 
the mountain, they named Tauromenium. It was at length 
raifed to a very flourifhing ftate by trade, and became ce- 
lebrated as a feat of the arts. There are dill many remain* 
to be fern, which (how that the fine arts mull have been 
once fuccctifully cultivated at Tauromenium. 

Among other remains of the ancient Tauromenium, ftiU 
to be ften at Taormina, there is a fpacious theatre. Near 
the theatre i-. a ton.b, and behind the tomb a lame natural 
grotto. T he grotto appears lo have been anciently adorn- 
ed within with art'fickil ornaments. It wz$ pofbbly conse- 
crated by the Greeks to lome ruial deity, perhaps to the 
nymphs, to whom the ancient heathens ir.cd generally to 
coulee rate grottoes. After the inhabitants of Taormina em- 
braced Chriftianity, they flill continued to vifit this rrotto 
with devout veneration. Inflcad ot the Pa:»an divinities to 
whom it had before bern facred, they tabftituud a faint, the 
venerable fit Leonard, inftcai o! the fportive nymphs. But 
St Leonard did not long <?iaw crowds to this grotto ; and 
the Chrillian* have either defaced its Parian decorations, or 
fuffered them to fall into decay by the injuries of time. It 
is up w black and (rooky ; and it is with difficulty that any 
remains of the Greek paintings with which it was once or* 
natr.entcd can be dillinguilbeJ. Perhaps it might be faertd 
to Pales rather than the nymphs: She was the pioudtrcfs- 
ot flocks ; and the circumjacent ground* arc, and always 
have been, excellent for pallure. 

'There are alio to be feen in the neighbourhood of Taor- 
mina a variety of tombs, the remains of a gymnafium, with 
a number of other monuments which itili prefer vc the me- 
mory of the ancient Tauromenium. 

TAPE-worm. SccTjrsja. 

TAPER, Tapkrisg, is underflood of a piece of tim- 
ber, or the like, when thick at one end, and gradually di- 
minishing to the other; as ia the calc in pyramids, cones, 

3 cc. 

To meafurc T Arm -Timber, &c. See Slwihg Rule. 

T Arm- Bored, is applied to a piece of ordnance when it 
is wider at the mouth than towards the breech. 

Taper, alfo denotes a kind of tall wax candle, placed in 
a candleftick, 2nd burnt at funeral proccflions, and in other 
church (oleronitirs. 

Tapers are made of different fixes ; in foroe places, as l- 
taly, icc. they arc cylindrical ; but in moft other coontrics r 
as England, France, bee. they arc conical or taper ; whence- 
poflibly the name ; uniris we rather choofc to derive ta- 
per, in the adjc&ivc fenfc from the tabftautive taper, in the 
fiaxon tapen or tupon, ter tut, “ wax-candlr. Both kinds are 
pierced at bottom for a pin in the candkftick to enter. — 

There are two way* of making tapers, the firft with the 
ladle, the fccond by hand ; for which, fee Cakdlx. 

Pajetal 
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T*f«r, Pafchal Tam, among the Romanifts, is a large taper* 

, 1 eltrr. w j, erwn ^ xc deacon applies five bit* of frank inccnfc, in 

holes made for the purpofe, in form of a crufs ; ami which 
he lights with new fire in the ceremony ot Eatter-Satur- 

The Pontifical makes Pope Zofimus the author of this 
ufage ; but Baronius will have it more ancient* and quotes 
a hymn of Prudent ins to prove it. That pnpc he iuppofes 
to have only c ft abli filed the ufc thereof in parifh churches, 
which, till then, had been retrained to greater churches. 

F. Fapebroch explains the original of the pafchal taper 
more diftincdy, in his Camalut Cbronl o- Hjhrum t Ike . It 
Teems, though the council of Nice regulated the day where- 
on Eaftcr was to be celebrated, it laid it on the patriarch of 
Alexandria to make a yearly canon thereof, and to fend it 
to the pope. As all the other moveable f tails were to be 
regulated by that of Eafier, a catalogue of them was made 
every year ; and this was written on a taper, efreuj, which 
was bldfcd in the church with much folemnity. 

This taper, according to the abbot Cliaftclain, was not a 
wax-candle made to be burnt ; it had no wick, nor was 
it any thing more than a kind of column of wax, made on 
purpofc to write the lilt of moveable fcails on ; and w hich 
would fulHcc to hold that bit for the fpace of a year. 

For among the ancients, when any thing was to be wr;t- 
ten to lail for ever, they engraved it on marble or fteel j 
when it was to lail a long while, they wrote it on Egyp- 
tian paper j and when it was only to laft a (bent time, they 
contented thenifclvcs to write it on wax. In proeef* of 
time they came to write the moveable fcaiU on paper, but 
they fid] faiUned it to the pafchal taper. Such is the origi- 
nal of the benediction of the palchal taper. 

TAPESTRY, a kind of cloth made of wool and filk, 
adorned with figures ot different animals, &c. and formerly 
tiled for lining the walls of rooms, churches, &c. 

The art of weaving tapefiry is fuppofed to have been bor- 
rowed trom the Saracens ; accordingly the workmen cm- 
ployed in this ma.'iufa&ure in France were formerly called 
Sorazint or Sarazintit. Guicciardini aferibts the inven- 
tion of tapefiry hangings to the inlvabitants of the Nether- 
lands ; but he has not mentioned at what lime the ditcovcry 
was made. This ait was brought into England by Wil- 
liam Sheldon, near the end of Henry’ Vlll.’s reign. In 
1619 a manufacture was cilablifbcd at Morllakc in Surry 
by Sir Francis Crane, who received L. 2000 from King 
James to encourage the dciign. The firll manufacture of 
tapeftry at Paiia was fet up under Henry IV. in »6c6 or 
1607, b)' fweral aitifl? whom that monaich invited from 
Flanders. Under Louis XIV. the manufacture of the Go- 
belins was mttitulcd, which has introduced very bcautilul 
cloths, remarkable for ftrcngth, for elegance of defign, and 
. a happy choice of colours. The fincil paintings arc copied, 
and eminent painters have been employed in making ddigns 
for the wutk. 

Tapefiry- work is diftiuguifhed by the workmen into two 
kinds, viz. that of high and that of low warp ; though the 
difference is rather m the manner of working than in the 
work itfelt ; which is in cffc& the fame in both ; only the 
looms, and confcqucntly the warps, are differently Illumed ; 
thofc of the low wajp being placed flat and parallel to the 
Lori/.on, and thofc of the high warp erected perpendicular- 
ly. The Englifli anciently excelled all the wmld in the ta- 
petlry of the high watp ; and they tlill retain their former 
reputation, tho* with fonte little change : their low warps are 
•till admired ; but as for the high ones, they arc quite laid 
alidc by the French. The French, before the Revolution, 
had three confidetable tapefiry manufactures bcildes that of 
ihe Gobelins ; the firft at Aubuffbn in Auvergne, the legond 


o ] TAP 

at Fcllctin in the Upper Marche, and the third at Beauvais. Tsptfl.y, 
They w’ere ail equally efiablilhed for the high and the low — ■- mJ 
warp ; but they had all laid afide the high warp excepting 
the Gobelins. There were admirable low warp, like wife in 
Flanders, generally exceeding thole of F rance ; the chief and 
almoff only Flemifh manufactures were at Bruffels, Ant- 
werp, Oudenard, Lific, Tourniy, Bruges, and Valenciennes; 
but of the fiate ot thefe manufactures now we are ignorant. 

The ui'ual widths of tapefiry are from two ells to three 
ells Paris meafure. 

Tbt Miinufadure of Tapefiry of the High IV arp . — The 
loom on which it is wrought is placed perpendicularly : it 
con I t lb of four principal pieces ; two long planks or cheeks 
of wood, and two thick roller* nr beams. The planks are 
let upright, and the beams acrofs them, one at the top and 
die other at the bottom, or about a foot diflance from the 
ground. They have each their trunnions, by which they 
are fufpended mi the plank*, arid are turned with bars. Ia 
each roller is a groove, from one end to the other, capable 
of containing a long round piece of wood, fatlened therein 
with hooks. The ufc of it is to tie the ends of the warp 
to. The warp, which is a kind of worlled, or twiited wool- 
len thread, is wound on the upper roller ; and the work, as 
fail as wove, is wound on the lower. Withinfide the planks 
which are (even or eight feet high, fourteen or fifteen inches 
broad, and three or four thick, arc holes pierced from top 
to bottom, in which are put thick pieces ot iron, with hooks 
at one cud ferving to fuftain the coat-ftave : ihefc pieces of 
iron have alio holes pierced, by putting a pin in which the 
Have is drawn nearer or fet farther off ; and thus the coats 
or threads are It retched or loofened at plealure. The coat- 
Have is about three iaches diameter, and runs all the length of 
the loom ; on this ate fixed the coats or threads, which 
make the threads of the warp crufs each other. It has much 
the fame tiled here as the fpring-llavc and trcddles have in 
the common looms. 'Hie coats arc little threads fatlened to 
each thread of the w'arp with a kind of Aiding knot, which 
forms a foil of malh or ring. They ferve to keep the warp 
open for the pailage ot bruac he* wound wiihfilks, woollens, 
or oilier matters uled in the pie- of tapefiry. In the lail 
place, there arc a number of little Hicks of different lengths, 
but all about an inch in diameter, which the workman keeps 
by him in btdkctt, to ferve to make the threads of the warp 
oofs each other, by palling them acrofs ; and, that the 
threads thus eroded n ay retain their proper fituation, a 
packthread is run among the threads above the Hick. 

The loom being thus funned, and mounted with its warp, 
the firll thing the workman docs is to draw on the thread* 
of this warp the principal lines and tlrukea of the dciign to 
be reprefented on the piece o» tapefiry ; which is done by 
applying cartoons made from the painting he intends to co- 
py u< the fide that is to be the wrong fide of the piece, 
and then, with a black lead pencil, following and tracing 
out the contours thereof 011 the thread of the right fide ; 
fo that the firokes appear equally both before and be- 
hind. 

As for the original defign the work is to be iiuilhcd by, 
it is hung up behind the workmen, and wound on a long 
Itaff, from which a piece is unrolled from time to time, as the 
work proceeds. 

Betides the loom, 5 cc. here deferibed, there arc three 
other principal infiruments required for w-orking the filk or 
the wool oi the woof within the threads of the warp t thde 
arc a broach, a reed, and an iron needle. The broach is 
made of a hard wood, (even or eight inches long, and two- 
thirds of an inch thick, ending in a point with a little 
handle. This ferves as a (buttle ; the iiik», woollens, gold* 
or fiver, to be ufed in the work being wound on it. The 
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r«p cflry. reed or comb ti alfo of wood, eight or sine inches lone, fpace to fpace with firings, by meant of which the defign ii 
•nd sn inch thick on the back, whence it grows l<fs and brought nearer the warp. 

lefs to the extremity of the teeth, which arc more or lefa The loom being mounted, there are two tnftrumentt tifed 
apart, according to the greater or lefa detnee of finenefa of in working it, via. the reed and the flute. The kite docs 
the intended work. Laftly, the needle is made in form of the office of the weaver’s (buttle; it is made of an hard 
the common needle, only bigger and longer. Its ufc is to polifhtd wood, three or four lines thick at the ends, and 
prefs ckifc the wool and lilks when there is any tine or co- fomewhat more in the midale, and three or r our inches long, 
lour that doe* not fit well. On it are wound the filk* orothrr matters to be ufed as the 



All things being prepared for the work, and the work- 
man ready to begin, he places himftlf on the wrong fide of 
the piece, with his back towards the dcftgn : fo that he 
work.* a* it were blindfold, feeing nothing of what he does, 
and being obliged to quit his poll, and go to the other fide 
of the loom whenever he would view an 1 examine the piece, 
to correct it with his prefiing.necdlc. To put fllk, &c. in 
the warp, he firft turns and looks at the defign ; then, ta- 
king a broach full of the proper colour, he places it among 
the thicads of the warp, which he brings crofs each other 
with his Angers, by means of the coats or threads fattened 
to the ttaff ; this he repeats every time he is to change his 
colour. Having placed the filk or wool, he beats it with 
bis retd or comb; and when he has thus wrought in fcveral 
rows over each other, he goes to fee the effects they have, in 
order to reform the contour* with his needle, if there lie 
occafion. As the work advances, it is rolled upon the lower 
beam, and they unrol as much warp from the upper beam 
as fufliccs them to continue the piece : the like they do 
of the defign behind them. When the pieces are wide, fe- 
deral workmen may be employed at once. 

We have but two things to add t the firft is, that the 
high warp taped ry goes on much more (lowly than the low 
warp, and takes up aim oft twice the time and trouble. The 
fecund is, that all the difference that the eye can perceive 
between the two kinds, coniiJa in this, that in the low warp 
there is a red fillet, about one twelfth of an inch broad, 
limning on each fide from top to bottom, which is wanting 
in the high warp. . 

M jnufadurt of 7 * >p -firy of the Low IVarp . — The loom 
or frame, whctcou the low warp is wrought, is much like 
that of the weavers ; the principal part** thereof arc two 
ftrong pieces of wood forming the fide* of the loom, and 
bearing a beam or roller at each end : thry are fuftained at 
bottom with other llrong pieces of wood in manner of 
trcltcs ; and, to keep them the firmer, they arc likewife 
fallen eo. to die floor w ith a kind of buttreffes, which prevent 
any (linking, though there are fnmr times Tour or live work- 
meii leaning on the lore beam at once. 

The rollers have each theit trunnions, hv which they are 
fuftaititd: they arc turned by large iron pins three feet long. 
Along each beam run* a gioovc, wherein i* placed the wich, 
« piece of wood of about two inches diameter, and almotl 
of the length of the roller : this piece fills the groove en- 
tirely, and is faftened therein, from fpace to fpace, by wood- 
en pins. To the two wichcs are fattened the two extremi- 
ties of the warp, which is wound on the farther roller, and 
the woik, as it advances, on the never. 

Acrofs the two fidcs, alrnoft in the middle of the loom, 
paffes a wooden bnr, which fuilains little pieces of wood, not 
unlike the beam o ( a balance : to thefe piece* are fattened 
firings, which bear certain fpripg flaws wherewith the 
workman, by mean* of two treddles under the loom where- 
on he fets his feet, irives a motion to the coats, and makes 
the threads of the warp rife and fall alternately. Each 
loom has more or fewer of thefe fpring flaves, and each rtaff 
more or fewer coats as th t tapeftry confilli of mote or fewer 
threads. 

The defign or painting the tape flry man is to follow is 
placed underneath the warp ; where it id fuihincd from. 


woof rtf the tapeftry. The comb or reed is of wood or ivo- 
ry ; it has ufu-llv teeth on both Tides; it is about an inch 
thick in the middle, but diminifhes each way to the extre- 
mity of the teeth : it ferves to beat the threads of the woof 
clofc to each other, as fait as the wotkman has patted and 
placed them with his flute among the threads of the warp. 

The workman is feated on a bench before the loom, with 
his bread a juintl the beam, only* a cufhion or pillow between 
them ; and, in this pollurc, leparating, with hi* fingers, 
the threads of the warp, that he may fee the defign under- 
neath, and taking a flute, mounted with a proper colour, he 
patTcs it among the threads, after having railed or lowered 
them, by means of the treddles moving the fpring-llaves and 
coats. 

Laftly, To prefs and clofc the threads of the filk or yarn, 
&c. thus placed, he (trikes each courfc (/. e. what the flute 
leaves in its patting and coming back again) with the 
reed. 

TAPIOCA, a fpccies of ft arch, which the Bra/ileana- 
make from the roots of the caffada plant, which is already 
deferibed under its botanic name Jataomia. 

TAPIR, in zoology*, a quadruped of the order of fr/Ai* , 
rcferabling the hippopotamus, has the fore-hoof- divided into 
four, and the hind hoof* into three parts. The nofc of the 
nnle extends far beyond the lower jaw, is (lender, and form* 
a fort of probofeis ; it is capable of being contracted or ex- 
tended at pleafurc, and its fide* are falcated. f he extre- 

mities of both ja«s end in a point, and there are ten cutting 
teeth in each. Between them and the grinders there is a va- 
cant (pace ; and there arc tenprinders in each jaw The ears 
are erect, the eyes final!, and the body is (taped like that of 
a hop;. The back is arched ; the legs are (hurt ; and the 
hoofs final], black, and hollow. The tail is very (snail. The 
animal grows to tlic fixe of a heifer half a year old. The 
hair is (hurt : when voun*, it is fpatted with white ; when 
•old, of a dulky colour. — It inhabits the woods and rivers of 
the eaftern fide of South America, from the 1 litmus ot Da- 
rien to the river ol Amazons. It flccps during day in the 
darkcil and thickeft fore ft adjacent to the banks, and goes 
out in the ni ’ht-time in fearch of food. It lives on grain, 
lu ;ar -canes, and on fruits. If difturbed, it takes to the water ; 
fwectns very well ; or finks below, and, like the hippopota- 
mus, walks on the bottom as on dry ground. It makes a 
fort of hilling noiic. — This is the larged of the American 
animals. 

TAPPING, in general, the aft of piercing a hole in a 
veffcl, and applying a tube or catiula in the aperture, for the 
commodious drawing off the liquor contained therein. 

Tax mho, in farmery. Sec Surgiry. 

TA PRO BANE, the ancient name of the ifland of Cey- 
lon.. Sec Ceylon. 

TAR, a thick, black, un&uouafubftancr obtained chiefly 
from old pine* and fir-tree* by burninv them with a rlu(e 
(mothering heat. It is prepared in great quantities in Nor- 
way, Sweden, Germany, Rnflia, and North America, and 
in other countries where the pine and fir abound. For the 
method of obtaining it, fee the article Pin vs, page 765. 

Becher, the celebrated chcmill, firil propofed to make tar 
from pit-coal. Manufactures for this purpofc have been 
cftablifhed many year) ago in the biftioprie of Liege, and 
b in 
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Tsrtnro in fcvrral part* of England. In the ye3r 1781, the earl of 
, r *> . Dundwmld obtains! a patent for cxtratling tar from pit- 
. * fc ^ IM,,a ' coal by p new procef* of diftillation (fee Coal, page Rr>. ), 
Great hopes were entertained of the value of this difeo- 
very, Imt we have not heard that it baa snfwcrcd expec- 
tation. 

Tar, which is well known for its economical ufc*, is pro- 
perly an empyreumatic oil of turpentine, and has been much 
11 fed a* a medicine both internally and externally (fee Pwar- 
MACy /nd’x,). Tar- water, or water impregnated with llie 
more foluhlc parts of tar, was formerly a popular remedy. 
Sec Pharmacy, 40?. 

TARANTO, the ancient Tarfktvm. i/ca port town 
of Italy, in the kingdom of Naples, and in the Terra de 
Otranto. It is a ftrong and populous place, with an arch- 
bill-op’s fee, and the title 01 a principality. It is icatetl on 
a pcninfula, ami i* defended by a Itrongcaflfa ; but the har- 
bour is choaked up. E. Long. 1 7. 29. N. Lat. 40. pp 

TARANTULA, a fpecie* of Aranea, Jo called from 
Taranto, the place where they are faid to abound. Sec 
At anfa, fpreie* 13. 

TAR A SCON*, an ancient, populous, and hand fame town 
of France, in the department of the Mouths of the Rhone, 
and late province of Frovcnce, with a well-built caftle, fcat- 
ed on the river Rhone, oppofilc Beaucairc, with which it 
communicates by a bridge »* Imhus. Its commerce confift* 
in oil, brandy, ft arch, and fluffs that are much warn, one 
fort being of coarfe iilk. and the other of the fame material 
ami wool. It is 10 miles north of Arles, and 375 fouth by 
call of Pans. E. Long. 4 - 45. N. Lat. 43. 46. 

TA RAZONA, a Itreng town of Spain, in the kingdom 
of Arragon, and on the frontiers of Old Callilt, with a bi- 
(hon’s he. It is feated partly on a rock, and partly in a 
fertile plain, on the river Chiles, It was taken Irum the 
Moors in 1 no. W. Long. 1. 26. N. Lat. 42. 10. 

TA RCHON ANTHIJS, flea- bake, in botany: A ge- 
nus of plants belorping to the clafs of fy*g tnrjso* and to 
the order of prly^omla * quails ; and in the natural fyflem 
ranging under the 49th order, Compofii*. 'The receptacle 
is villous, and the pappus plumy : the calyx is monophyl- 
Ions, turbinated, and half divided into feven leg meats. There 
are only three fpedcs known ; the ctmpbvratus % glaSrr t and 
cricoides. 

TARE, Is an allowance for the eutfide package that 
contains fuch goods as cannot be unpacked without de- 
triment ; or for the papers, threads, bands. See. that in- 
ciofc or bind any goods imported loofe ; or though import- 
ed in calks, cheth, icc. yet cannot he unpacked and weigh- 
ed neat. 

Tare, or vetch. See Vicia. 

TARGET, a kind of ihicld or weapon of defence made 
life of by the ancients. 

TARG IONIA, in botany; a genus o r plants belong- 
ing to the clafs of eryft r >^omio t and natural order of a/g*. 
The calyx is bivalved, including a globular body. There 
is only one fpccics ; the hypfbtfh t, which is a native of 
Great Britain. The hypophylla, or vetch targionia, has 
leaves about a quarter of an inch long, of a heart- fhape, in- 
verted, ami growing pruflrate in a dump together : their 
upper furface is green, covered with whitilh papilla*, and 
their lower furface « black The fructification grows at 
the great end of the leaf on the lower fide, and confifts of 
two concave valves or Iwmilpheres, of a reddifh black colour, 
inclofintr a chocolate coloured 'lobule, refembling the feed 
ot a tare or vetch, full of a yellow powder. The leaves in- 
crcafe by (hooting out young offsets from their f:des like 
the polypus. This plant is found in the north of England, 
and near the Tarbet of Canlire in Scotland. 


TAROUM, a name given to the Chaldee paraphrafet of T mn 
the books of the Old Teflament. They are called fw<s. 
pbrafrt or becxufe they are rather comments aid 

explications than literal tranflatirms o* the text. They are 
written in theChatdcc tongue, which became familiar to the 
Jews after the time of their captivity in Babylon, and was 
more known to them than the Hebrew itfelf. So that 
when the Hebrew text was read in the fynagoguc, or in the 
temple, they generally added to it an explication in the 
Chaldee tongue for the fcrvicc of the people, who hud but 
a verv imperfedt knowledge of the Hebrew tongue. It <s 
probable, that even from the time of Ezra this cuflom be- 
gan, fince this learned fcribc. readinr the law to the people 
in the temple, explained it, with tj>e other prirfts that were 
with him, to make it uoderflood by the people (Nehcm. 
viii. 7—9 ). 

But though the cuflom of miking thefe forts of expofl- 
tions in the Chaldee language be very ancient among the 
Hebrews, yet have they no written psrapbnf''* or targiim* 
before the era of Onkclos and Jonathan, who lived about the 
time of our Saviour. Jonathan is placed about 33 years be. 
fore Chrift, under the reign of Herod the Grert. Onkclos is 
fumething more modern. The tanum of Onkdo* is the 
moll of all efteemed. and copies are to be found in which it 
is ir.ferted verfc for veri’e with the Hebrew. It is fo ftwrt 
and fo fimple, that it cannot he fufpe&td of being corrupted. 

This paraph raff wrote only Upon the ln*oks of Mofes ; and 
h»s ftyle approaches nearly to the purity of the Chaldee, at 
it is found in Daniel and Ezrtt. This targum •* quoted in 
the mifua, hut was not known either to Eufcbius, St Je- 
rome, or Origen. 

The targum of Jonathan fon of Ur.iel is upon the greater 
and leffer prophets. He is much more diffufc than Onkclos, 
and efpccially upon the farter prophets, where he take* great 
liberties, and runt on in allegoric*. Hi* ftyle i 1 pure cyiou^h, 
and approaches pretty neat to the Chaldee of Onkclos. It is 
thought that the Jewish tWlor* who lived above 7^0 year* 
after him made fomc additions to him. t 

'The targum of Jofeph the Blind i* upon the Hapiogra- 
pha. This author is much more modern, and lef* eflermed 
than thofe wc have now mentioned. He lias written upon 
the Ptalrns, Job, the Proverbs, the Canticles, Ecelrfiaflca, 

Ruth, and E fiber. Hi* (lyle is a very comipr Chaldee, 
with a great mixture of words from foreign language*. 

The targum of Jcrufalcm is only upon the Pentateuch ; 
nor is that entire or pertcA. There arc whole veifcs want- 
ing, others tranfpoted, others mutilated ; which ha* made 
many of opinion that this is only a fragment of fome ancient 
paraphrafe that is now loft. There is no targum upon 
Daniel, or upon the books of Ezra and Nchemiah. 

Thefc targum* are of great ufc for the better utideriland- 
ing not only of the Old 'l ert ament, on which they are writ- 
ten, but alio of the New. As to the Old Teflament, they 
ferve to vindicate the eenuinencfi of the prefent Hebrew 
text, by proving it to be the fame that was in ufe when 
thefc targum* were made, contrary to the opinion of thofd 
who think the Jew* corrupted it alter our Saviour’s time. 

They help to explain many words and phrafex in the He- 
brew original, and they hand down to us many of the an- 
cient cuflom* of the Jew*. And fume of them, with the 
phrafeologiet, idioiru, and peculiar form* of fpeech, which 
we find in them, do in many iuftarcts help as muck for 
the better illuilration and better undrrAanduig ot the New 
Teflament as ot the Old ; the Jcrufalcm Chaldee dialeA, in 
which they are written, being the vnlgar lengm t c of the 
Jews in our Saviour’s time. 'They alfo very much ferve the 
Chriftian caufe againfl the Jews, by interpreting many of the 
prophecies of the Mcfliah in the Old Teflament in the fame 

manner 
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Tarif manner as the Chriftians do. Many inftanees are produced 
ft to this purpofe by Dr Prukaux in hi* Con wed. of tlx liijl. 

‘Tart ary Q f fa Q!J ljn J Tffi- vol. IV. p. 777, &C. 

" Thcfc targums ate pubbihed to the heft advantage in the 
{ccoml edition of the great Hebrew Bible fet forth at Ha- 
iti by Buxtorf the father, arm* 1610; for he has rectified 
the Chaldee text, and reformed the vowel pointings in it : 
the targums having at firfl been written without vowel 
points, which were afterwards added very crroncoufly by 
fo:r.c Jews. 

TARIF, stable or catalogue" containing the names of 
different fort* of merchandise, with the duties to be paid as 
fettled by authority amonglt trading nations. 

TARPA (Spurius Mtcius), a Latin critic in the time 
of Julius C*far and Auguftus. He had his tribunal in the 
temple of Apollo, whete, with four afliftants, he parted fen- 
tencc on the works of the poets Cicero and Horace make 
honourable mention of this critic. 

TARPAULIN, a piece of cauvafs, well tarred over, to 
keep off the rain from any place. The term is alio often 
applied in a burlcfque fente to a perfon that lias been all his 
lire bred to the lea. . 

TARPEIAN, in Roman antiquity, an appellation given 
to a ftcep rock in Rome ; whence, by the law of the 
twelve tables, thofe guilty ot certain crimes were precipi- 
tated. It took its name from Tarpeia, a vcilal virgin, 
who was killed by the Sabines, as related under the article 
Rom 2, n : 24. 

TA RQUINfAe Elder, king of Rome, fuccccdcd Ancus 
Mat tii« 61 j B. C. See Rome, n° 35 — 40. 

7 \fi^tr/-v the Proud, a tyrant and ufurper. See the ar- 
ticle Rome, n° 49—51, 6c c. 

TARRAGON, or dragom-wort. See Artemisia. 

TARROCK, in ornithology, a fpecics of Larus. 

TARSHISH, or Tartessus, a town frequently men- 
tioned by ancient authors, the lituation of which it is difficult 
to afccuain. See the opinions of Mr Bruce and Dr Doig 
on this fubjc£l under the article Oehir, 

TARTAN, in lea language, a imall coafting veffcl navi- 
gated in the Mediterranean (ct, and htving only one mad 
and a bowfprit, the principal fail, which is extremely large, 
being extended by a lateen-yard. When tartans put up a 
fquare fail, it is called a fail of fortune. 

T AK.TAR, a hard folid Jubilance which feparates from 
wine after complete fermentation, and adheres to the top 
end tides of the calks. See the Index to CiMiMtsTRY and 
Pharmacy. 

TARTARY, a very large country of Afia, fituated 
between 57* and 160 0 ot E. Long, reckoning from the 
well end of the irte or Ferro, and between 37 s and *5° 
ot Lat. It ib Hounded on the north by Siberia, or that 
part of Afia which belongs to Rurtia ; on the weft by the 
nverB Don, Wolga, and Kama, which fcpnratc it from 
Rurtia ; on the fouth by the Euxine and Cafpian Seas, 
Karazm, the two Bukharias, China, and Korea ; and on 
the call, by the Oriental or Tartarian ocean. It extends 
from cart to weft the fpace of 104 degrees in longitude, or 
4145 geographical miles; but it* breadth is not proportion- 
able, being not above 960 miles where broaden , and where 
narroweft 330. 

This vafl region is divided into two great parts ; the one 
called the li'tfitrn , the other the Eaflem Tartary. 

Wcftern Tartary. which is much more extenfive than 
the Eartcrn, containing 139 d.grec* ot longitude out of 
.161, is inhabited by a great number ot nations, or tribes 
rf people, who arc called Mungis or Mtmgtth, by them- 
fclvta ; and Moguls or Tartars, indifferently, by other na- 
tions. 

V ot*. XVIII. Fart L 


The principal mountain", or rather chains of mountains, Tiroej. 
found in this part of Great Tartary, may be divided into """V"" 
three clafTcs : firlt, thofe which run along the porthern bor- 
ders ot it ; and though perhaps not always contiguous, or 
of the fame denomination, go under the general name of 
17 lug Tdg, or Dttg, that b», the G> eat Mountain. .Secondly, 
thofe which make the fouthern bounds, and are called 
Kiebug Tag, or the l+tjfte Mountain. The third great 
chain is called Mount Ait ay, lying nearly in the middle, 
between the Cafpian Sea and Eaftern Tartary, and ex- 
tending between the other two, in about the 1 10th degree 
of longitude. 

The principal rivers of Wcftcrn Tartary. betides the Dnie- 
per, Don, and Wolga, are the Jaik or Yaik, and Yem, 
both de'cending from the Ulug Tag, and falling into the 
Cafpian Sea on the north fide ; the river Hi or Khonghis, 
which rifes out of the Kichug Tag, on the borders of Lit- 
tle Bukharia, and runs north-weft into the lake Palkafi, 
which is about forty mile* long, and 50 broad, in latitude 
48*, longitude 97®, reckoning from the ille of Ferro : on 
this river the khan of the Eluths or Kalmucks ufually rc- 
fidcs : the river Irtifh, Irtb, or Erchis, which rifes in Mount 
Aitay, and runs, weft ward, inclining to the north, between 
two branches of it, into the lake Sayfan, SalTan, or ICan, 
called alfo Hanbotu.Kor, 90 mile* long from weft to caft, 
and 40 broad, in latitude 47® 30', longitude IC4 0 ; from 
whence ilTtung again, it palfca notth-weft, through part of 
Siberia, and falls into the Oby, which has its fource in the 
fame mountain, about one decree to the north of that of the 
Irtifh ; and feven or eight degrees to the north-call rifes the 
Kem or Jcnilca, which runs wcilward tor the fpace of feveu 
or ci^ht degrees, and then turning northward enters Sibcria. 

Thc next river of note is the Sclinga, which rifes out of the 
lake Kofogol, Hutuktu or Khutuktu, wh«:h is 70 miles 
long from fouth to north, aud 20 broad, in latitude 52°, 
longitude 1 *8°, not far from the fourcc of the Jenifca, and 
taking a fwcep fouthwatd, round by the e*aft, falls north- 
ward into the lake Baykal in Siberia, about 30 leagues 
north wctl of the city Selin.' hinfkoy, which Hands upon it. 

Into the Sclinga runs the Orkon, coming from the fouth- 
weft ; and into the Orkon the Tula, rifing eaftward in 
Mount Kentcy. On the fame mountain riles alfo two other 
riveix, viu.. the Onon, called alfo by the Tartar!? SagbjlioH 
Ufa, or the Dragon river, -and by the Ruffians Amur • 
which running nTth-caftward, and then taking a large 
fweep by the fouth, rolls along the bounds of Eartem Tar- 
tary, and falls into the F.allcrn Ocean. On its banks Hand 
two cities ; Nerchinfkoy or Nipchew, a frontier of the Ruf- 
fians, almoft due north of Pekin in China ; and Saghalian 
Ula, pufltrted by the Chinefe. Another l.irge river is the 
Kerlon or Kerulon, which running nortb-caftwsrd, falls in- 
to the lake Kulon or Daluy, which is 60 miles long from 
fouth well to north-caft, and 27 broad, in latitude 4b 0 30% 
longitude ^35®, and out a?ain under the name of 

Esgt.ua or rirgttn, joins the Saghalian LHa, about 1 70 mile* 
bcy'ond Ncrchinlkoy. To thcfc let ns add the river Kalka, 
from whence, though fmall, the Kalka- Moguls or Mongols 
take their name. It rifes in the mountains, feparating Eaft- 
crn from Wrllcrn Tartary, and, running tali ward, falls in- 
to the lake Puir, and then into that of Kulon, before fpo- 
ken of. 

In the middle of a defert, on the banks of the river Ir* 
tilh, i* a remaikithlc piece of antiquity called Sidmy Pa la* 

TV, or the /even p abuts. 

Above the Scdmy l’alaty, towards the fourcc of the Ir- 
tiflt, grown the belt rhubarb in the world, without the leaft 
culture. In the plain of this country alfo, about eight or 
tcu days journey from Tomfkv in Siberia) are found many 
li r tombs 
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Txrtary. tom hi and bnryinj- places of ancient heroes, who In all pro- 

-- * bability fell in battle. Thefe tombs are eafily diftinguilhed 
by the mound* of earth and ftone railed over them. The 
Tartars fay. Tamerlane had many engagements in this coun- 
try with the Kalmucks, whom he in vain endeavoured to 
conquer. Many perfons go from Tomfley, and other part*, 
every fummer, to thefe graves, which they dig up, and find 
among the alhts of the dead coididcrablc quartilics of gold, 
filver, brafs, and fomc precious ftoncs, but particularly hilts 
of fword* and armour. They find alio ornaments of fad- 
tile* and bridle:, and other trappings for horfes ; and fome- 
times thofc of elephants. Whence it appears, that when 
any general or perion of dillin&ion was interred, all his 
aims, hi* favourite horfe and fervaut, were buried with him 
• in the fame grave ; this cuftom pro-ail* to this day among 
the Kalmuck* and other Tartars, and feem* to be of great 
antiquity. It appears from the number of gnve% that 
many thoufands mud have fallen in thofc places ; for the 
people have continued to di(> for treafurc many years, and 
ftill tind it unexhauflcd They arc, indeed, lomctimcs in- 
terrupted, and robbed of all their booty, by parties of Kal- 
mucks, who abhor difturbing the afhea of the dead. Arm- 
ed men on horfeback, call in brafs, of no mean defign and 
workmanlbip, with the figure* of deer call in pure gold, 
have been dug out of tlysfe tomb*. They once difeovered 
an arched vault, where they found the remains of a man, 
with his bow, lance, and other arms lying on a fiber table. 
On touching the body, it fell to dull. The value or the 
table and arms was very confidcrable. For the nunncis and 
cuftom* of thefe Tartars, fee Kalmucks. 

Great quantities of a kind of ivory, called by the native* 
Mammtmi'hirn, are found in this country and in Siberia, on 
the banks of the Ohy. They are commonly found on the 
banks of river* that have been walked by Hoods. Some of 
them are very entire and ficlh, like the bed ivory in all le- 
fpe*f;s, excepting only the colour, which ia of a yellowifh 
hue. In Siberia they make fnuif-boxcH, combs, and divers 
fort* of turnery ware of them. Some have been found 
- weighing above ioo pound* Eogliih. 

The rood conftdcrablc tribe* in Weftem Tartary, next to 
the Kalmuck*, are the Kalkas and Mungls, or Mongols, 
properly fo called. The country of the Kalkas extends 
raft ward, frrm mount Altay to the fourcc of the river Kal- 
ka, whence they derive thi^r name, in the border* of Ext- 
ern Tait ary, and 139th degree of longitude. The territo- 
ries of the Mungls, or Mongiba, lie to the fouth of thofe 
of the Kalkas, between them and the great wall of China, 
to which empire both nations are fubje&. Befnles thefe 
tribe*, who arc idolater* of the religion of the Delay Lama, 
there are others, who poflefs that part of Wcllern Tartary 
called Turkman, the original country of the Turks and 
Turkmans, fituated to the north of Great Bukharia and 
Karatm, between thofe countries and die dominions mf the 
Eluths. Under Weftem Tartary alfo is comprehended 
Tibet, Thibet, or Tobbut, fubjedt to the Delay Lama, or 
great high-prictl of the Pagso Tartais and Chinefe. 

In all the vaft region of Weftern Tartary, there are 
but few towns, mod of the inhabitant* living under tent*, 
ei pec tally in fummer, and moving from place to place with 
their flocks and herds. They generally encamp near fomc 
river for the convenience of water. 

The air of this country is temperate, wholesome, and piep- 
lant, being equally removed from the extremes of heat and 
cold. A* to the foil, though there arc many mountains, 
lakes, and deferts in it, yet the banks of the rivers, and the 
plains, fomc ot which are of great extent, are exceeding fer- 
tile. The mountains, woods, and dcfcrti, abound with ve- 
aiion, game , and wild fowl ; and the river* and lakes both 
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with filh and r o\vb In oarticula% here are wil 1 mules, hor- T*rtry, 
fet, and dr erned .tries, wild boars, feverrd kinds of deer, a fpc- 
cics of goat* with yellow hair, fqilirrcL, foxes ; an animal 
cilled hjotckiin, rcfc.ubling.au elk ; another called thui\<n or 
thfA/btfy that teems to be a ioit of lynx ; and a creature 
called tad-pi it (mail as an ermine, of whofc Ik ins the Chi- 
nefe make mantles to keip out the cold. Among other 
birds of extraordinary beauty, bred in this country, there is 
one called the Jboniar 9 which is all over white except the 
beak, wings, and tail, which are of a very fine red. Not- 
withflanding-thc foil in many part* of Tuiary is lo luxuri- 
ant, yet we are told it does not produce a angle wood of 
tall trees of ary kind whatever, excepting in fomc few place* 
towards the frontiers ; all the wood tliat is found in the 
heart of the country cod filling ot Ihrubs, which never exceed 
the height u a pike, and even thclc arc rare. 

It is remarkable, that in all the vail dominions of Mon- 
galia, there is not fo much as a finale houfe to be ken. All 
the people, even the prince and high-pried, live conllantly in 
tents, and remove their cattle from place to place as conve- 
niency requires. Thefe people do not trouble themfelve* 

'with ploughing or digging the ground in any fafliion, but 
are content with the produce of their flocks, though live 
foil is exceeding fine, and capable, by proper culture, of pro* 
during grain ot fcveral forts. 

In the country of the Mongals the grafs is very thick 
and rank, and wuuld with little labour make excellent hay. 

This graft is often fet on fire by the Mongals in the fpring 
during high winds. At fuch times it burns mod furioufly, 
running like wild- fire, and fpreadin* its flames to the di- 
dance of perhaps 10 or 20 miles, till its progrefs is inter- 
rupted by fomc river Or barren hflL The rapidity of thofe 
flames, their fmoke and crackling noife, cannot ea.fi! y be 
conceived by thofc who have not ken them. When any 
perfon finds himfelf to the leeward of them, the only me- 
thod by which he can Live himfelf from their fury, is to 
kindle immediately the grafs where he Hands, and follow his 
own fire. For this purpofe, every perion is provided with 
flints, fttcl, and tinder. The rcafon why the Mongals fet 
fire to the grafs, is to procure early paflure to their cattle. 

The alhea left upon the gouud fink into tbc earth at the 
melting of the fnow, ani prove an excellent manure ; fo that 
the graft in the fpring rifes on the lands which have been 
prepared in this manner as thick aa a field of wheat. Ca- 
ravans, travellers with mcrchandifc, but cfpccially armies, 
never encamp upon this rank g'-afs ; and there are fevend 
inftanccs of conftdcrablc bodies of men being put in confu- 
fion, and even defeated, by the anemy's fating fire to the 
grafs. 

Eaftern Tartary, according to the limits ofually afll jncd 
it by hiflorians aud geographers, is bounded to the well by 
Weftem Tartary, or by that part pofleffed by the proper 
Mungls and Kalkas ; on the north by Siberia ; on the tail 
by that part of the Oriental Ocean called the Tartarian 
Sra ; and or. the fouth by the fame fca, the kingdom of 
Korea, and tke Yellow Sea, which feparaies it from China. 

It is fit uaed between the 137th and 160th degrees of lon- 
gitude, being about 9&0 miles long from fouth to north, 
and near as many in brtadlli from weft, to caft, yet but 
thinly peopled. This large region is at prefent divided into 
three great governments, all fubje& to the Chinefe, viz. 
Shing-yang or Mug den, Kurin. ula, and Tfitfikar. 

The government of Shin-yang, containing all the ancient 
Lyau tong or Quan-tong, is hounded on the fouth by the 
great wall of China and the Yellow Sea; on the exit, north, 
and weft, it is inclofcd by a wooden paliladc, feven or eight 
fleet high, fitter to mark its bounds and keep out petty rob- 
bers than to oppofc an army. 

2 The 
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T i-tary The land* of thu province- arc for the general very fertile, 
*' v ' ' producing abundance of wheat, millet, roots, and cotton. 

They alfo afford paftiyr to great numbers of fheep and oxen, 
which are rarely feen in any of the provinces of China. 
They have indeed but little rice ; yet, to make amends, there 
is plenty of apples, pears, hard nuts, filbcrds, and chefnuts, 
even in the forefts. The caftcrn part, which borders on the 
ancient country of the Manchews and kingdom of Korea, it 
full of deferts and bogs. IV principal cities of this go- 
vernment are Shing-yang or Mugdcn, Fong-whang chin.*, 
Inden, Ichew, and Kingchcw. This country was the ori- 
ginal feat of the Tartar tribe of the Manchews, who have 
been mailers of China above 103 years. 

The government of Kirin-ula-hotun is bounded weftward 
by the palifade of Lyau-tong ; on the call, by the Eaftern 
Ocean $ fouthward, by the kingdom of Korea ; and on the 
north by the great river Saghalian ; fo that it extends no 
fewer than i 2 decrees, and almoft 20 degrees in longitude, 
being 750 miles in length and 600 in breadth. 

This vail country abounds in millet and oats, with a fort 
of grain unknown in Europe, called by the Chincfe may- 
ftm-miy as being of a middle kind between wheat and rice. 
It is whole fome, and much ufed ia thole cold regions. 
There is but little wheat or rice here ; but whether that is 
the fanlt of the foil or the inliabitants, we cannot aflVrt. 
The cold begins much fooncr in thefe parts than at Paris, 
whofe latitude it near yo degree*. .The forclU, which are 
very thick and .large the nearer you advance to the Eaftern 
Ocean, contribute not a little to bring it on and keep it up. 
The banks of the rivers here, in furminer, are enamelled 
with a variety of flowers common in Europe, excepting the 
yellow lilies, which are of a moll lively colour, in height 
and fhape exactly refembling our white lilies, but a>-e of a 
much weaker feeut. But the plant which is mod edeemed, 
and draws a great number of hcrbalids into thefe deferts, is 
• See Pa- the gin-fen £*, called by the Manchews orhota, that is, the 
***• chief or queen of plants. It is highly valued for its virtues 
in caring fcveral difeafes, and all decays of drength proceed* 
in* from exceffive labour of body or mind. For this reafon 
it has always been the principal riches of Eallern Tartary ; 
what is found in the north of Korea being coufumed in that 
kingdom. 

Formerly the Chinefc ufed to get into the gin-feng coun- 
try among the mandarins and loldiers continually palling; 
but in 1700 the efnperor Kang-hi, that his Manchews might 
reap this advantage, ordered io, 9 ?o of his fotdicrs, encamp- 
ed without the great wall, to go and gather it, on condition 
that each fliould give him two ounces of the bed, and take 
an equal weight o* fine fiber for the remainder : by which 
means the emperor got in that year 20,000 pounds of it for 
lefs tints one- fourth of the pnee it bears at Pekin. The 
root is the only part that is u'ed medicinally. Its value is 
enhanced by its age, for the larged and firmed are the bed. 
This country abounds alfo in fine fables, grey ermines, and 
black foxes 

One of the tribes of Tartars inhabiting this country are 
called the Tu-pi Tartars, whole manner of life is fomewhat 
extraordinary. All the fummer they fpend in fifhing : one 
part ot what they catch is laid up to make oil for their 
lamps; another ferves for their daily food; and the red, 
which they dry in the fun, without falling, for they have 
no fait, is bid up for their winter’s provifions, whereof 
both men and cattle cat when the river* arc tr07.cn. Not- 
vrithdanding this diet, a great deal ot dren^th and vigour 
appears in mod of thefe poor people. Their raiment con* 
fids of the (kins of fifti, which, after cl 1 effing and dvcin f of 
three or four colours, they fhape and few in fo delicate a 
manner, tlut one would Imagine they made ufc ct [ilk, till, 


cn ripping a ditch or two, you perceive in exceeding fine T.*rtsrr 
tliong, cut our of a very thin flein. When the rivers are -v— 
frozen, their fledges are drawn by dogs trained up fbf die 
purpofe, and highly valued. 

Although the Manchcw language is a$ much ufed r.t the 
court of Pekin as the Cliinefe, and all public a ft* are drawn 
up in the one as well at the other ; yet it began to decline, 
and would probably have l>een loft, had net the Tartars ta- 
ken great pains to preferve it, by tranfipiting Chitufv books, 
and compiling di&ionaries, under the emperor's patronage. 

Their language is Angular in this refpcdf, that the veib dif- 
fers as o ten as the fubdantive governed, by it ; or. which ii 
the fame thing, to every' different fubftantivc they ufc a 
different verb ; as for indance, when they would lay, malt 
a verfe, a piBurr, a Jlstut ; for though the repetition of the 
fame verb in difeourfe might be cxcuiabic, it is with them 
unpardonable in writing, as making a monftrous grating to 
their ears. 

Another Angularity of their language is the copioufnefa 
of it ; for inflance, befides names for each fpecie* of ani- 
mals, they have words to exprefs their fcveral ages and qua- 
lities. ju&sgon is the gencxal name for a dog ; but tayha 
figniries a dog who has very long and thick hair Loth on 
hi» ears and tail ; and yoh % a dog with a long thick muzzle 
and tail, Urge cars, and hanging Ups. The horfe, as more 
fcrviccablc to them, has 22 times more names than the do*; 
almoft every motion of him giving occafion to a different 
name. Where they could get that aftom'hing multitude of 
names and term*, is not csfy to determine. 

This country is but thinly peopled, and contains only 
four cities, namely, Kiri:tula-hotun or Khotun, Pednc or 
Petuna, NinguU, and Putay-ula-hotun, which are very ill- 
built, and encompaffed with no better than mud-wails. The 
firtl ftands on the river Sungari, and is the refidence of the 
Manchcw general, who has all the privileges of a viceroy, 
and commands the mandarines as well as the troops Nin- 
guta, which the family' row reigning in China confidcts as 
its ancient patrimony, is fituated on the Hurkapira, which 
runs northward into the Songari. Its name is compound- 
ed of two Tartarian words which figniry feven chiefs, to 
exprefs the rife of the Manchcw kingdom, which was firil 
eftablilhed by feven brothers of the late emperor Kanghi’f 
great-grandfather's father. 

The tribe of the Manchews, who inhabit a part of Eall- 
ern Tartary, and are lords of all the other inhabitants there- 
of, are called by the Ruffians Bogtioy, and the emperor of 
China Bog Joy Khan and /ttnulon Bogduy Khan. m 

The third government into which Eaftern Tartary is di- 
vided, is that of Tfitfikar. It is 740 miles long and <?oo 
broad ; and belongs partly to China and partly to Ruffia. 

The people are threat hunters, dexterous archers, and pay 
their tribute in fablc-firins ; each family being afliflcd two 
or three, or more a-ycir, according to the number of able 
per funs. 

This province ii inhabited chiefly by three forts of Tar- 
tan, the Manchews, the Salons, and Taguri, of whom the 
firil are mailers. The Taguri are a large robuft people, 
but not very numerous. They live in haufet or huts, and 
cultivate barley, oats, and millet. Their cattle are princi- 
pally horfes, dromedaries, oxen, cows, and Ihccp. They 
make much ufe of their oxen to ride on. 

The Solons alfo arc a brave lobuil people. Tbeir drefs 
is a fttort jacket of wolves (kins, with a cap of the fame ; 
and tlicy have Ion 1 cloaks made of fox or tigers Ik ins, to de- 
fend them againil the cold, efpecially of the ni (ht. They 
hang their bows at their backs. Their women ride on horfe* 
back, drive the plough, hunt Hags and other game. 

Bcbdcf the country towns or villages, there ate three ci- 
11 r 2 tie* 
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ties in the .province ofTfitfik.tr, namely, Tfitfikar, Merghcn, 
end Sa jhalian-ula-hotun. The garrilon o/ Tfitfikar, the 
capital, confifts of Mancbews; hut the inhabitants are mod* 
Iv Cb’ncfe. Accordin r to their Own account, they arc all 
fill minims, or conjurors, and invoke the devil with 'right: til 
cries. They give their dead two hurisls firfl leaving a hole 
at top of the grave, where the relations daily brine victuals, 
which they convey to the mouth of the deceaftd with a 
fpoon, and leave drink in fmall tin cups (landing round the 
grave. This ceremony hold? for fcvcral weeks, a r tcr which 
they bury the body deeper in the ground. 

Several rivers in thin country produce pearls, which, 
though much cried up by the Tartars, would be little va- 
lued by Europeans, on account of their defect* in (hope and 
colour. 

The kingdoms or countries of Corea, I.yautong, and 
Kyu die, forming a part or Katay, Kit ay, or Cathay, and 
by fomc included under Eaflcm Tart ary, arc more properly 
provinces of China, though they lie without the great wall. 

Ufittk T.ikiJttr. To the north and north-cad of Pcifia 
lie the countries o! Karafm, and Great and Little Bukhari*, 
which being modly lubjcd to and inhabited by the tribe of 
Ufbcck Tartars, arc commonly known by the general name 
Ot UJbt k Tartary. 

1 he kingdom of Karafm was known to the ancient 
Greeks, as appears from Herodotus, Ptolemy, and other 
authors o' that nation, by the name of A barejmio. At pre- 
sent it is bounded on the north by the country of Tutkef- 
tan, ar.d the dominions of the great khan ot the Eluths or 
Kalmucks; cn the call, by Great Bukharia, from which it 
m heparan d partly by the mountains of Irdar, and partly by 
the deferts of Kaiak and Ga/nah ; on the fouth, by the 
provinces of Aftcrabad and Khoraffan, belong in * to Iran 
or Pcrfia at huge, from which it is divided by the river 
Jihun or Amu, and fundry deferts of a vail extent ; aud on 
the weft by the Csfpian Sea. 

It may he about 44c miles in length from fouth to north, 
and 3C0 from weft to cart; being iituated between the 39th 
and 4^th degrees of north latitude, arid the 71ft and 77th 
/degrees of cafl longitude 'I he country confifts, for tlie 
moll part, of vaft fandy plains, fume or which are barren 
deferts, but others afford excellent paflovc* 1 here is pood 
land in fevcral or the provinces, where vines grow, and wine 
>• made ; but water being fcarcc, a great part of the coun- 
try turn, tozio account. 

Karafm owes all its fertility to three rivers and a lake, 
^hc rivers arc the Amu, Klu-fil, end Sir. The Amu,, as it 
1* called by the Ufbcckx and Perfians, is the jihun of the 
Arab*, and Oxus of the anecot Greeks. It has its fource 
iii thofe high mountains which teparate Little Bukharia 
from tlie dominions of the Great Mogul; and, after palling 
through Great Bukharia and Karafm, divides into two 
branches oue of which falls into the Khcfil, and the other 
into the Cafpian Sea, towards the borders of the province 
of Aun^bad. The Amu abounds with all forts of excel* 
hr,!l fifli, and its banks are the moll charming in the world. 
Along them grows thofil excellent melons and other fiuit* 
fo much cftcemed in Perfia, the Indies, end Ruffia. 

I The river Khcfil rifes in the mountains to the r.orth*eafl 
of the province of Samarkand aud falls into the lake of Aral 
or Eagles, 50 or 60 miles below it# junction with a branch 
of the Amu Its bank* arc exceeding fertile wherever they 
arc cultivated. 

The Sir or Daria rifes in the mountains to the caft of 
Little Bukharia, and after a long courfc weltward, along 
tlur borders ot the Buk Lariat and Karafn, falls ai fail into 
the lake Aral. 
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Karafm is at prefrr.t inhabited by three forts of people, Tiftrj, 
the Sarts, Turkmans, and UIbcck Tartan. With icgard * * 

to tlie tirft o* thefe, wc are told, that they arc the ancient 
inhabitants or the country, or thole who were fettled there 
before the U (becks bccare mailers of it; and that they 
fupport them I rives like the Turkmans by their cattle and 
husbandry. The Turkmans or . urknmant amc originally 
from Turkeftan or the parts of Tartary to the north o’ Ka« 
rafm and Great Bukharia, toward* the 11th century. 1 hey 
divided into two parties; one of which went round the north 
fide of the ‘Cafpian Sea, and fettled in the weftem part# of 
the Greater Armenia, from thence called Turiomanio, or 
the ( our try of the Turkomant. The fecund patty turned fouth, 
aud relied about the banks of the river Amu and the fhorcs 
ot the Calpian Sea, whetc they Hill po fiefs a great many 
tonus aud villages, in lire countries of Karafm and Aftara- 
bad. 

The name of UJbrth, which the ruling tribe of the Tar- 
tars of Karalm and Great Bukharia bear at prelent, is de- 
rived from imc ot their khans. The U (becks of Karalm 
are divided into fcvcral hords, and live for the moll part by 
rapine; tcicmbiing in all rtfptdls thofe of Great Bukliaria, 
excepting that they are much more rude and uncivilized. 

I, ike the Turkmans, they dv.cll in winter in the towns and 
villages which arc towards the middle of Karafm ; and ia 
fummer the greater part of them encamp in the neighbour- 
hood of the Amu. or in other places where they can meet 
with pa Hurt for their cattle, always watching tor iome con- 
venient opportunity to rob and plunder. They never ctafe 
making inc ut lions upon the adjacent territories of Pc rfia or 
Great Bukharia, and are to be reftxasned by no treaties or 
engagements what foe vrr. Although they have fixed habi- 
tations, yet, in travelling from one place to another, they 
carry with them all their effects of value, cnntoi malic to 
the way of living in ufe among their aaccftors before they 
had fettled dwellings. 

Thefe Tartars, it is (aid, netcr ride without their bows r 
arrows, and Iwoids, although it he in hawking or taking 
any other divetfion. i hey have no arts or lettuces among 
them, neither do they till or low. 1 hey ate great devour, 
ere ol Jkih, which they cut in fir.all pieces, and eat greedily, 
by handfuls, efpccialiy horfe flefli. 

'i heir chief drink is four mare’s ir.illc, likr that in ufe 
with the Nogays. 1 hey eat their vi&ua’s upon the ground*, 
fitting with their legs double under them, which is them 
pofture alfo when they pray. 

All thefe trihes have abundance of camels, horfes, and. 

(Keep, bath wild and tame. Their fheep a»e extraordinary 
large, with gicat tails weighing 60 or ro pounds. There- 
aie many wild lurries in the country, which the Tartars fre- 
quently kill with their bau k<n 'l hcfc biids arc taught to 
ieixe upon the head or neck of the beall ; which beis-g tired 
with toiling to get rid ol this cruel enemy, the hunter, who 
follows h*s game, comes up and kills him. borne traveller* 
tell us, that the inhabitants of this country have not the ufo 
of gold, filvcr, or any other coin, but barter their'’ cattle for 
ncccfiarics. Others tell us, that they have money, particiu 
larly a piece ol filver called tonga, the value near the fourth 
part of a crown. It is round, and has on one fide the name 
of the country, and on the other that of the khan, with the 
year of the hegira.* There aie alfo, it is laid, fmall pieces 
of copper, of different fixes, which aufwcr to our pence, half* 
pence, and fat things. 

As to the government of Kantfra, the U (becks being 
mailers, it is commonly veiled in divers princes of that tribe 
of the lame houfc; of whom, notwithftanding, only one has 
the title of ihon, with, a kind of fupetiority over the others. 

Tbift 


Digitized by Google 



Tartiff. 



jSjiettc Re 

Jeortbety 
vol. li. 


TAR 

This khan has no fort of dependence oo Kim of Great Buk- 
hara, or any other prince. 

fiulhirwy S ok fy truly Bckar'u », Bj^aria, or B sharia, is the 
name given to all that region or tra& of land lyitu* between 
Karafm and the Great Kobi, Sandy Dtfert, bordering 
on China. It is divided into the Great and Little Uukha- 
ria. For an account of which, fee the article Be khaki a. 

The inhabitants of thefe different countries, which ate 
known by the name of Tartary , have a tradition among them* 
fc! vc* that they are all Iprung [rum ope common (fuck, and 
that they arc of thcrr.oU remote antiquity. I o this tradition 
much credit is due ; for they arc known to be the defeendants 
of the ancient Scythi ins. But when M. Badly contends that 
the Tartars arc the mo 4 t ancient of nations, and the civili- 
zers oi mankind, lie writes without authority, and advances 
a paradox at which every mind muff recoil. Among the 
Tartars there are no hiftorical monuments of antiquity and 
oredit ; fur ail their writings extant, even thole in the Mo- 
gul dialect, are long fublcquent to the time of Mohammed ; 
nor is it poffible, fays Sir William Jo tea, to diftinguiih their 
traditions from thole of the Arabs, whole religious opinions 
they have in general adopted. M. Bailly ditplayg indeed 
great learning and ingenuity in hi* attempt to derive civili- 
zation from this fource ; but the grcatdt learning ani acute- 
lids, together with the chaims of a mod engaging ftyle, 
can hardly render tolerable a fyftcm, which place* an earth- 
ly paradife, the gardens of Hefperuiy the iflar.ds of the A/i- 
canty the groves of Elyfium, if not of Eden, the heaven of 
In dr a, the Perilltn or fairy land of the Perfian poets, with 
its city of diamonds and its country of Shadeam, fo named 
from Plcafure and Love, not in any climate which the com- 
mon feme of mankind confide r* as the feat of delights, but 
beyond the mouth of the Oby, in the Fiozen Sea, in a re- 
gion equalled only by that where the, wild imagination of 
jbante led him to fix the won't of criminals tn a (late of pu- 
nilhment after death, and of which he could Dot, he fays, 
even think without (hivering. 

Before the era of Mohammed the Tartars had no litera- 
ture. t he magnificent Cheng iz, whole empire included an 
area of near 80 fquare decrees, could find none of his own 
Mongols, as the bell author inform us, able to wiite his 
dilpatchrs ; and Timor or Tamerlane, a ravage ot ftrong 
natural paits, and paffionately fund of hearing hiltorie* read 
to him, could hitniclt neither write nor read. It is true, liul 
by feme Arabian writers mention is made of a let of Tartarian 
characters, faid to coniitt of 41 letters ; but from the delcrip. 
tiun of thefe characters. Sir William Jones, with much pLu- 
fibility, fulpc&sthemto have been thofe oi Tibet. 

. “ From ancient monumanta therefore (continues the learn- 

ed prefldenl) we have no proof that the Tartars were them- 
fclves well uiftru&ed, much leis that they inlliucled the 
world ; nor have we any ilronger reafon to conclude from 
their general manners and character, that they had made an 
early proficiency ir» arts and fcicnccs ; even o( poetry, the 
moll univerfal and moll natural of the line arts, we hud no 
genuine fpcaiiacns aieribed to them, except fume horrible 
war-fong* exgreflcd in Perfian by Ali o: Yezd, and poCfibly 
invented !>y him. After the conquclt or Pcrlia by the Mun- 
gals, their princes indeed encouraged learning, and even 
made agronomical obfervations at Samarkand ; as the Turk* 
became polifhei by mixing with the Perfuns and Arabs, 
though their vary nature y as one of their own writers coa- 
fcflcs, had before been like m incur ab-e dijitmftrry and their 
minds clouded with ignorance : thus alfo the Mane lieu mo- 
narch} of China have been patror.rof the learned and inge- 
nious, and the emperor Tien- Long is, if he be now living, 
a fincChiuele poet. In all thefe in dances toe Taita r * have 
rcicmblcd the Romans, who, before they had fuodued 
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Greece, were little better than tigers in war, and Fauns or T-rtory 

Sylvans in fcicnce and ait. 

“ We may readily believe thofe who 8 Sure us, that fome ' 
tribes of wandering Tartars had real (kill in applying herbs 
and minerals to the pnrpofcs of medictne, and pretended to 
fkill in magic : but the general character of their nation 
feeittt to have been this ; they were profeffed hunters or 
fiffitrs, dwelling, 00 that account, in fortfts or near great 
rivers, under huts or rude tents, or in waggons drawn by 
their cattle from ilation to ttation ; they were dexterous ar- 
chers, excellent horferaen, bold combatants, appearing often 
to flee in diforder *or the fake of renewing their attack with 
advantage ; drinking the milk of marts, and eating the Belli 
of colts i and thus in many tefpects rcfcfflbling the old A- 
rabs, but in nothing more than in their love of intoxicating 
liquors, and in nothing left than in a taftc for poetry and 
the improvement of their language." r 

Krim Taktaky. See Crimea. 

TASSEL, a fort of pendant ornament at the comers of 
a cuftuon or the like. In building, taflels denote thole 
pieces ol board that lie under the end* of the mantlet trees. 

TASSO (Torquato^, a juflly celebrated Italian poet, 
was bom at Sorrento in the kingdom of Naples, in 1 544* 

He was the fon of Bernardo Taffo, the author of fcvcral in- 
genious compofittons both in verfc and profc; and of Portia? 
de Rofii, a lady of an illuilrioua family ul Naples 

His father being obliged to accompany the prince of Sa- 
lerno to the emperor Charles V. upon a deputation from 
Naples to remonilrate againft creeling the inquilUion there, 
committed the caic of his fon, then three years old, to An- 
gchizza, a man of great learning ; who, we arc told, at this 
tender age began to teach him grammar : at four he was 
fent to the Jeluit’s college, and at feven was well acquaint- 
ed with Latin and Greek- At 12 years of a^c he went 
from Rome to Mantua, where his father had entered into* 
the fervicc of the duke Gugliclmo Gonzago : he had then 
completed his knowledge of the Latin and Greek langua- 
ges; he was well acquainted with rhetoric and poetry, and 
a mailer of Ariff oik’s ethics 5 he had alfo Audted the pre- 
cepts of Mauritio Catanco with particular jtteritiun, and 
ever s'ter reverenced him as a fccond father. . 

He was foon after fent to thr univerfity of Padua ; ar.d, 
in his 18th year, publiftud his Rtnaldo, a poem written up- 
OB the plau of Homer’s Odyffey. This extended his repu- 
tation throughout all luty ; bet greatly difplcafed his fa- 
ther, who foresaw that it would ftducc him from lludics of 
mure advantage. 1 Ie went to Padua, to rcraonltratc again (l 
hi* apparent purpofe of giving himftlf up to philofophy and 
poetry, and made ufc of many very harfh cxprclfions, which 
I’aflo heard with a patience and tranquillity that made the 
old gentleman ft ill more angry : ** Of what ufc is that phi- 
lofophy on which you value yourfelf fo much i” “ It ha* 
enabled me (replied Taffo) to endure the hatlhacfs of your 
reproo*#." 

He foon after went to Bologna, by the invitation of the 
city and college ; but in a little time returned to Padua at 
the preffing inflances of Scipio Gonzaga, who had been 
elected prince of the Academy that had Ikcii cftablilhcd in 
that city by the name* uf the Altherei. He wu incorpora- 
ted into tins fucicty, and look upon himfdf the name of 
Pens it 0. 

la this retreat he formed the defign of his Jerufalem De- 
l.vered, invented the fable, dilpufed the parts, and determi- 
ned to dedicate it to the houic of £fte , hut whether to 
Alpbonfo II. the laff duke ct Ferrara, or hi* brother the 
cardinal Luigi, to whom he had already dedicated his Ri- 
nat .0, he was yet in doubt. Being prtffed by both the 
brother* to rclide with thesu at Ferrara, he contented. Fhe 

duke- 
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^ duke gave him an apartment in his palace, where he lived 
' r ^"“ in peace and affluence, and profecuted his work ; which he 
now determined to dedicate to the duke, and which was 
publilhed by his patrons, book by book, as he finished 
them. 

When he was about *7, he publifhed a paftoral comedy 
called Amtnt t ; which was received with oniverfal applaufc, 
as a matter piece in its kind, and is the original of the Pojior 
Ftdo and Ft Hi (ft Sciro. 

In the 50th year of his age he finilhed his Jcnifalrm , and 
the whole was reprinted and publifhed together : the fuc- 
ccfs of it was aftonifhing ; it was translated into Latin, 
French, Spanifh.and even the Oriental languages, almoft as 
form as it appeared. 

But it w«9 Taflo’s fate to become wretched from the 
moment that he gained the fwnmit of reputation: very foon 
fKter his Jnufalrm was publifhed, he loft his father, who 
died at Oftia upon the Po» the government of which place 
had been ^iven him by the duke of MaHtua ; his Jetufrfem 
was attacked by a fwarm of ignorant but petulant critics, 
who gave the preference to the lhaplodicsof Pulci and Boy. 
ardo ; and the perfidy of a friend drew upon him much 
greater misfortunes. 

This friend was a gentleman of Ferrara, to whom TafTo 
had indifcreetly communicated feme tranfaftions of a very 
delicate nature concerning his patron the duke, with whom 
he lived. This fecret being betrayed, TafTo reproached bis 
friend for his treachery ; and this reproach was retorted in 
fuch a manner as provoked Taflb to ftrike him. A chal- 
lenge immediately enfued, and the opponents met ami enga- 
ged ; but during the rencounter, three brothers of Taflo*s 
antagonift came up, and all fell upon him together : TafTo 
defended hirafdf fo well, that he wounded two of them, and 
kept his ground againft the others till fome people cyne up 
and parted them. ‘I his made a great noife at Ferrara, 
where nothing was talked of bar the valour of TafTo ; and 
it became a kind of proverb, “ That TafTo, with his pen 
and his fword, was fuperior to all men/* 

The duke being informed of the quarrel, banifhed the 
brothers from his dominions, confitcatcd their eftates, and 
Taflb himfclf he (hut up in prifon* under pretence of fecu- 
ring him from any future attacks of his enemies. 

TafTo found means to efcape from this confinement, after 
having fuffered it about a year ; and, being now about 34 
years of age, retired to Turin, where be was foon known 
and recommended to the duke of Savoy, who fhowed him 
many marks of efteem and affeftion : but TafTo, fearing 
that the duke of Ferrara would require him to be delivered 
up, and that the duke of Sasoy would choofc rather to com- 
ply than forfeit the friendfhip of that prince, precipitately 
let out for Rome alone, and without proper ncceflarict for 
fuch a journey. 

He got fafe, however, to Rome ; where he went direftly 
to his friend Mauritio Cataneo, who received him with great 
kindnefs, and the whole city feemed to rejoice at the pre- 
fcncc of fo extraordinary a perfon. He was vifited by prin- 
ces, cardinals, prelates, and all the learned in general. But 
being impatient of exile, he took meafures to make hia 
peace with the duke, and fucceedtd. 

The duke rreeived him with great appearance of fatisfac- 
tion, and gave him frefh marks of his efteem. But TafTo 
having made fome attempts on the ptincefs Leonora, whom 
he has celebrated in fevcral of his verfes, the duke her bro- 
ther, believing, or pretending to believe, that his ill conduft 
proceeded from a difordered underftanding, caufcd him to 
t>e ftriftly confined in the hofpital of St Anne. TafTo ap- 
plied to the duke, by every friend he had, to releafe him 
irem this confinement ; but the duke coldly anfwcrcd, that 
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inftead of endeavouring to procure the enlargement of a per- T* 
fon in his condition, they ought rather to exhort him to tub- 
mit patiently to fuch remedies as wrre judged proper ‘or him. 
TafTo was certainly difordered in his mind, whether as the 
effect or caufc of this confinement : he was confcioua that 
he laboured under fome difteznper, and he believed the caufc 
c,f it to be fupematuraJ, and fancied himfclf haunted by a 
fpirit that continually dilordc^ed his books and papers ; to 
which, however, the tricks played him by his keepers might 
contribute. He continued, notwithflauding, to folicit the 
interpofition of all the powers in Italy, to whom he could 
find means to apply, particularly the emperor and the pope; 
but without fucccls. At laft, after he had been a pri loner 
feveo years, Vinctotio Gonzaga prince of Mantua came to 
Ferrara anion j other great perfona res, during the ieftivals 
and rejoicings that were held there on the marriage of C*. 
far of Efte with Virfrinta of Mcdieis, procured , his liberty, 
and took him with him to Mantua, he being then in the 
43d year of his age. 

At Mantua he lived about a year in great favour with 
the prince, and in all the fplcndour and affluence which the 
favour of great princes confers: but he was weary of a ftate 
of dependence, however fplendid and luxurious ; and there- 
fore refolved to go to Naples, and endeavour to recover his 
mother's jointure, which had been feized by her relations 
when lie went into exile with his father Bernardo. With 
this view he procured letters of recommendation to the vice- 
roy j and having taken leave of the prince of Mantua, he 
went firft to Bergamo, where he ftaid fome time, and from 
thence proceeded to Naples. 

At Naples he immediately commenced a fuit at law for 
the recovery of his right, and divided his time between a 
profccution of that and his ftudic*. But during the fum- 
mer he retired to Bifaccio with one Giovanni Batifta Man- 
fo, with whom he had cont rafted an intimate friendship. 

TafTo, who was now in his 45th year, appeared to Manfo, 
while they wert at Bifaccio, to he afTcfted with a melan- 
choly, which had very lingular eftefts ; he therefore very 
frequently questioned him about them ; and TafTo told him 
that he had a familiar fpirit, with whom he frequently and 
freely convcrfed. Manfo treated this as an illufion, but 
Taflb flill affirmed it to be real ; and telling him that the 
fpirit would meet and converfe with him the next clay, in- 
vited him to be prefent Manfo comm .v at the hour ap- 
pointed, faw TafTo fix his eves with great earneftnefs upon 
a window, and perceiving him to continue without motion, 
he called him fevcral times by bis name. TafTo made no 
reply ; but at length cried out with great vehemence, 

“ There is the friendly fpirit that is come to converfe with 
me ; look, and be convinced that what 1 have faid is true.” 
Manfo looked, not without fome furprife, but faw nothing 
except the fun beams which fhone through the window. 

He was juft going to sfk where the pretended fpirit was, 
when he was prevented by TafTo’s f peaking with great ear- 
neftnefs to-fome imaginary being, fometimes putting que- 
llions, and fometimes giving anlwers, in a manner fo plea- 
ling, and with fuch elevation of expreflion, that Manfo had 
no defire to interrupt him : the conversion at laft ended 
by the fuppofed departure of the fpirit ; when Taflo turn- 
ing round to his friend, aiked if his doubts were removed ? 

To which he made no reply, being fo much amazed that he 
gladly waved ail farther cortverfation on the fubjeft. 

Finding his kw.futt not likely to be foon determined, he 
went from Naples to Rome, where he continued about a 
yeat in high favour with P6pc Sextus Quintus ; and thea 
went to Florence, at the prrffing invitation of Fcrdintndo 
grand duke of Tufcany, who had been cardinal at Rome 
when Taflb firft refided there. 


Having 


T A S 

Hating fpeat about another year at Florence, he return- 
T-Wc - ed again to Naples { and there applied himfelf to corrcdt his 
’ Jcrufahm Delivered. Soon after the publication of this 
work, Hippolito Aldrobandini faccceded Sextus Qutntua to 
the papacy, by the name of Cltmmt the Vlhhi and bis 
two nr phew*, Cynthio and Pietro Aldrobandini, were'erea- 
ted cardinal*. Cynthio* who was a great patron of learn- 
ing and genius, and had known Taflo when he lalt refuted 
at Rome, prevailed with him once more to leave hi* retreat 
at Naples, and live with him in that city. Here lie conti- 
‘ trued till his $cth year; and being then again weary of hi* 
fituation, and dtfiroua to profecute his law-hut, he obtained 
permiflion to retire once more to Naples, where he look up 
his abode with the Benedictine fathers in the convent of 
St Scrrrin. Cardinal Cynthio, however, found means to 
rtcal him again to Rome, after a very fhort abfctice, by ha- 
ving prevailed with the Pope to confer upon him the ho- 
nour of being publicly and folemnly crowned with laurel in 
the Capitol. 

He fet out from Naples to receive tins honour, with a 
preface that he fliould never return ; and arrived at Rome 
ui the beginning of the year 1595, being then about 51 
years old : he was met at the entrance of the city by many 
prelates and perlons of diftin&ion, and was introduced by 
the two cardinals to the pope, who complimented him by 
faying, “ That his merit would confer as much honour 
on the laurel he wts about to receive, at the laurel had for- 
merly conferred on othe^•. ,, Orders were immediately given 
to decorate not only the pope’s palace and the Capitol, but 
all the principal ftreets through which the procdUon was to 
pafs: but Taflo, whether from an habitual dejection of 
mind, or a fecret fcnlation of the firft approaches of a dif- 
eafe which he apprehended would be fatal, declaicd that all 
thefe pompous preparation* would be in vain. 

It happened, that while they were waiting fur fair wea- 
ther to celebrate the fblcmnity, cardinal Cynthio fell lick ; 
and, before he was perfectly recovered, Taflo himfelf was ta- 
ken ill, and died on the 15th day of his licknefs, aged 51. 
His poems have acquired him an immortal reputation. The 
principal of them arc, z. Jerufalcm Delivered. 2. Jerulalem 
Conquered. 3. Rinaldo. 4. The Seven Days of the Crea- 
tion. 5. The Tragedy of Torimond. 6. Anyuta, &c. All 
Taflo ’s works were printed together at Florence in 1724, 
in fix volumes folio, with the pieces for and againft his Jc- 
rufalem Delivered- A fplendid edition of this lad poem was 
anted at Venice in 174$, in folio. The beft edition of 
lirebaud's French tranflation is that of Paris in 173?, in 
two vols 1 2mo- Hi* Amimn and G'temfalemm Liber ata have 
been tiar Hated into Engliih* 

TASTE, a certain fenfatiusi, or claf* of fenfations, er* 
cited in the mind by certafo bodies, which are called fapi l, 
applied to the tongue aud palate, and moiftened with the fa- 
lira. This is the original and proper meaning of the word 
la/le (fee Metaphysics, n* 46) ; but as the qualities of 
bodies which produce thefe foliations are unknown, they 
have in all languages got the names of the feniations them* 
fclves, by that figure of fpccch which fubilitutes the caufc 
for the cffeR. Hence we talk of the taflcs of fugar, worm- 
wood, honey, vinegar, Ac ; and fay, that the tattc of fugar 
ia fweet and of vinegar four. Taflcs have been divided in- 
to fimpie and compound ; and philofoplicrs have to very 
little purpofe endeavoured to afeertain the number of each 
fpecies. Attempts have like wile been made to determine 
from their tailes the cffeRs of different fubllance* on the 
human body, taken into the (lomach as food or phyfle ; 
but by Hating the retain of the various inquiries, we Ihould 
be more likely to miflead the uulearned leader, than to 
communicate ufciui information to readers of any description. 
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Whoever is defirou* of information on the fubjcA may con- Tate, 
fult Pill. Tran/, N* 28c, 299 ; and Abcrcremb. Nov. Altd. Sl "“ * " 

Clevis. 

Taste is likewife ufed in a figurative fenfe, to denote 
that faculty of the mind by which wc perceive and enjoy 
whatever is beautiful or iublime in the works of nature or 
of ait. Like the lafte of the palate, this faculty reliihes 
foinc things, is difgufted with others, and to many is indif- 
ferent ; and hum thefe obvious analogies between it and 
the external fenfe it has obtained its name. It bis like- 
wife been called an internal fenfe, and by one philotopher • • JV Halt* 
a rtflex fenfe ; whiltl others have conlidered it, riot a$ a dif-^ 9 ** 
tintt faculty or fcnle, but as the joint exertion of perception 
and judgment in fomc cafes, and as a play of the imagina- 
tion in others. . 

To decide among thefe different opinions, it will be ne- 
celfary to afeertain, if we cau, what are the objects of this 
faculty ; for we hardly think that every thing which is 
beautiful, either in nature or art, can with propriety be 
called an objcA of lade. Scarlet, blue , green, and j rtllotu, 
arc all beautiful colours, and a tube and a fpbere are beauti- 
ful fii*urea ; but it does not appear to us, that a nun could 
be fatd to have either a good or a bad talic .’or relilhing the 
perception of a fcartet more than tliat of a yellow colour, 
or a fpherical more than a cubical figure. A native of Afri- 
ca coufiders thick lips and a flat nofc as effeutial to female 
beauty ; whitff the inhabitant of Europe prefers to all other 
forms of the nnfe that which is called Grecian, and is dif* 
gulled with lips either very thick or very thin. But upoi\ 
what principles can wc fay that the African has a bad, and 
the European a good, talic 1 

With rcfpcR to the objects of the external fenfe, we arc 
generally fo conilituted by nature as to relifh, in the highefl 
decree, thofc kinds of food which are tnoft wholctomc; 
and fuch a taftr, which we believe is always found in in- 
fants, is juiUy faid to be found and uacorruptcd. It is ia 
the highefl pe ftCi on too at firft ; for it depends not upon 
culture of any kind, and is incapable of improvement. The 
reverfe of all this is the cafe with refpcR to internal talic ; 
of which the variety is obvious to the mod carelefs obferver, 
aud is found, on examination, to be Rill greater in reality 
than it is in appearance. Every voice is in dec 1 united in ap- 
plauding elegance, propriety, ilmplicity, fpirit in writing ; 
and in blaming tuilain, afle&ation, cold nek, and a falfc bril- 
liancy : but when critics come to particulars, this feeming 
unanimity vaaifhes ; and it is found that they had affixed 
very different meanings to the fame cxprcflions. Perhaps 
no man ever attentively bthekl the rifing or the felting fua 
without feeling fome emotions of pleafure which filled his 
mind ; or went tor the firff time imo fuch a building as the 
cathedral church of York, without bcin^ ft ruck with a plea- 
fing, though folemn, reverence. Yet it is certain, that thcemo- 
tior.s of the clown, however acute he may be by nature, and 
perfect in all his faculties, arc not the fame, at Icaft in de- 
gree, with thofe of the poet or philoiopher when contcm- 
platinj; the riling or letting fun ; or of the fcientific me- 
chanic when viewing the HiuRurc of the pillars and roof of 
the Gothic calhcdiaL Wc are not indeed furc that the 
pleafure of flic clown on thefe occasions riles above that of 
mere feufation. Any bright and beautiful objeA patent- 
ed to the eye, gives a pteafuig fenlaiiuu to the mmd, in 
cunfequence of tliat peculiar agitation which fuch ubje&s 
communicate to the optic nerves and the brain ; and to us 
it appears, that the clown feels nothing more than this from 
the view of the riling fun or the magnificent church. Per- 
haps he may compare the fenfalioos which he feels on thefe 
occaiions with others which he has formerly felt in fome de- 
gree liar to them, and have hi* pleafure heightened by the 
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T.fie. exerclfe of that faculty of which the province is to judge 
"^ r *^ upon comparifon ; hut we have no reaton to iupoofc, that 
from the tiling fun he receive* any emotions different in 
•kind from what he would receive ftom a blazing heath, 
were it accompanied with the lame varying tint* of colour; 
or that the church impreffca on hi* fancy moTe than that 
stonier with which he would view any other building equal- 
iy large and equally novel, though of a form very different. 
In poetry and painting the vulgar arc always delighted with 
the melody of the verfe and the brilliancy of the colour* ; 
and think ot nothing elfc as beauties, cither in the one or 
in the other, unlci's the painting be the pi&ure of Ionic 
known objcdl, and the poem dclcrihe femes or atlions in 
•which they may be ftlfifhly intcrcfted. Hence it is that 
the vulgar arc mote captivated by the fplcndor of the Vene- 
tian llyle of painting, than by the limple grandeur of the 
-Roman and Bolpgnian Schools ; for the art of the former, 
winch has been carried to the higheft degree of perfection, 
is to give plcafure to the eye or the fenfe ; that of the lat 
4er is to fill the imagination. The power* exerted in the 
former fchool Sir Jolhua Reynold* call* the long uetgc of 
■painters, which he compares to an empty tale told by an idiot, 
full of found and fury , Jignifying nothing. The com po fit ions 
nf the Utter fchool* may be compared to the fublinuty of 
Milton’s fentiments, which would be difgraced by thole pet- 
47 ornaments to which it leaves not tfic reader at leifurc to 
attend 

It this be fo, the plcafure* which the vulgar derive from 
what are called objefU of tafle are merely gratifications of 
the fenfe* ; or i* any of thefe objects ever interell their 
higher faculties, it muft be by infpiring them with confi- 
dence or dread ; confidence of their own fafety, for infiance, 
if the building which they admire appear to them to be 
•ftahle ; and dicad. if they have formed of it a contrary 
opinion. Very different is the plcafure which the man of 
cultivated tafic derives from the beauties either of nature or 
of art : when he beholds the riling or the fetting fun, he 
has indeed the pleafing fenfation. which is all that the rude 
man feels ; but along with this ariies in his imagination a 
train of ideas, which hurries him beyond the objcA before 
him to it* beneficent effects and it* Almighty Creator : 
end if he has been much converfant with the work* of de- 
scriptive poets, a number of pleafing idea* trcaiurcd up in 
•his memory will, by the principle of allocution, paf$ in re- 
view before him, though they be not conneflcd cither with 
one another, or with the riling or letting fun, by a relation 
fo clofc as that of caule and effed. In like manner, when 
the fcientific architect views the Gothic cathedral, he mult 
admire it* folcrrm magnificence, though with lefs wonder 
than it excite* in the bread of the clown ; hut he feel* an 
additional plrafurc, derived from a fimrcc to which the 
other has no lcccf*. He perceives the many contrivances 
difptaycd in it* ftru&ure lor uniting liability with light- 
ne.s ; and from contemplating the building, he i* infiantly 
led by a natural train ot thought to admire the ikill of llie 
builder. 

The nature of any perfoa’i tafic, therefore, is generally 
determined from the character of his imagination and the 
foundriefs ol hi* judgment. When any objed either of fab- 
linuty or beauty is prefented to the mind, every man is con. 
feious of a train el thought being immediately awakened in 
■his imagination, analogous to the character or tx predion of 
ihe original obje&. The limple pciccptibn of the objed we 
frequently find is infufficicnt to excite thefe emotion*, unlcts 
at i* accompanied with this operation o: mind ; Uriels, ac- 
cording to common expreflion, our imagination is feized, 
and our fancy buiicd in die purfuit of all thofe trains of 
drought which ate allied to this character or cxprdhqu. 


Thus, when we feel cither the beauty or fubhmity of natu- Tate, 
ral Icenery, the gay luftre of a morning in fpring, or the 
mild radiance of a fummer evening, the favage majefly of a 
wintry ftorm, or the wild magnificence of a tempdluou* 
ocean, we are confcioua of a variety of images in our mind*, 
very different from thofe which the objedla thcmfelve* can 
prclcnt to the eye. Trains o: pleafing or of iolemn thought 
arife fpontaneoufiy within our mind> ; our hearts fwell with 
emotions, of which die objects before us feem to afford no 
adequate caule; and we are never fo much lariated with de- 
light, a* when, in recalling our attention, we are unable to 
trace cither the progref* or the connection of thofe thought* 
which have pafied with fo much rapidity through our ima- 
gination. 

If the mind 5* in fuch a ftate a* to prevent this freedom of 
imagination, the emotion, whether of fublimity or beauty, »• 
unpcrccived. In fo far a* the beauties of ait or nature af- 
fect the external feofes, their effect is the fame upon every 
man who is in poffeflion of thefe fenfe*. But to a man ia 
pain or in grief, whofe mind by thefe mean* is attentive only 
to one object or confident ion, the fame fecne or the fame 
form will produce no feeling of admiration, which, at other 
time*, when hi* imagination was at liberty, would have pro- 
duced it in its fullcft perfection. It is upon the vacant and 
the unemployed, accordingly, that the object* of tafic mskc 
the ftrongctl impreCion. h is in fuch hour* alone that we 
turn to the compolition* of mufic or of poetry for amufe* 
ment. The feafons of care, of grief, or of bufinefs, have 
other occupation*, and defitoy, for the time at IcaSt, our fen- 
libility to the beautiful or the fublime, in the fame propor- 
tion that they produce a fiate of mind unfavourable to the 
indulgence of imagination. 

There are many objects of tafte, however, which produce 
not their full effeft on the imagination, but through the me- 
dium of the judgment. We have given oue inftance in ar- 
chitecture, and lhall give another in fculpture. The beauty 
of the Famcfe Hercules is one kind ot beauty ; that of 
the gladiator in the palace of Chighi another ; and that of 
the Apollo of Bclvidcrc a third. Each of thefe fi 'Urc* i» 
acknowfcdjrcd to be perlc& in it* kind ; and yet Sir Jolhua 
Reynold* affirms, that the highctl perfection ol the human 
figure is not to be found in any one of them, but in that 
form which might be taken from them all, and would par* 
take equally ol the activity of the gladiator, of the delicacy 
of the Apollo, and of the mulcular firength of the Hercu- 
les. It the judgment of this eminent artill be admitted, 
the perfection of thefe llstues cannot confift in any thing 
which is the immediate object of fenfe, either external or 
internal ; but in (omething which, being perceived by the 
eye, ia referred by the imdcrfianding to what we know of 
the characters of Hercules, Apollo, and the Gladiator, anti 
which wc believe it was the intention of the ftatuaries to 
expref*. Nay, there arc objects of which tafic i» fometimea 
faid to judge, though they have little or no effect whatever 
on the imagination. A book of ahftratt fcicnce, written in 
a prolix and intricate llyle, might be laid to be in a bai 
tatle ; and had Swift, in hi* dear and limple llyle, written 
/In Ejfiy cm the Human UnJerjlatulmg, hi* work, fuppofing 
him mailer of the lubjcft, would undoubtedly liavc dii- 
played mote tafic than JLocke'a, in which the terms V* 
iometimes vague, and the period* often incumbered. Thtl 
is actually the cafe of Berkeley, whom every man ad- 
mits to have been a writer of goodtafie, though neither Tbs 
Princifdet of Human Knowledge, 7 be JJi i cgut/ on Matter, not 
the beautiful w rk ii. titled The Minnie Phiiofofiher, j* capable 
of affording plcafure to the fenfes or the imagination* Hi* 
l>cauty confiiU merely in die pcrfpicuity q! his llyle, of 
which the uudtrfUnding alone i* tlie judge. The meta- 
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phyftcal writings of Dr Reid poflcfi in an eminent decree 
the fame beauty; and no man of true tafte can read them 
without admiring the elegant fimplicity of the campofitiun 
ms much as the ftrength of the resuming, and feeling ♦root 
the whole a pleasure which the poetical llylc of Shalttcfbury 
cannot communicate. 

If this be a jull account of the plcafures of tafte, that fa- 
culty cannot he properly confidcrcd as a mere internal fenfe, 
fince to its enjoyments a well ilorcd fancy is neceflary in 
fomc cafes, and the reafoning power in all ; ami the poet 
and the painter who wifh to eictl in their rcfprf'iVe pro- 
feffioru, muft not content themfclves, the one with filling 
the ear of the reader with mellifluous founds* and the other 
with dazzling or deceiving the eye ol the fpeCtator hy the 
brilliancy of his colours, btit both muft ftrive for fame by 
captivating the imagination ; whilft the architect, who a- 
fpircs to a fimibr celebrity, muft make the purport: of his or- 
naments obvious to every perfou capable ol judging. The 
kudu apes of Claude Lon sin, the tmific of Handel, tire 
poetry of Milton, excite feeble emotions in our minds, when 
our attention is confined to the qualities they prefent to 
our fenfes, or when it is to fuch qualities of their comport- 
lion that we tum our regard. It is then only we feel the 
fublimity or bcauty^of their produftiont, when our imagi- 
nation* are kindled by their power, when wc lofe our fc Ives 
amid the number of images that pafi before our minds, and 
when wc waken at laft from this play of fancy as fiom the 
charm of a r< mantic dream. 

ft is well obferved bj Sir Jofhua Reynolds*, that tafte 
is fometimes praifed in fitch terms by orators and poets* w ho 
call it inAinuict 1 , and 4 gift from fjftn'tn, that thoui'h a flu- 
dent by fuch praife may have his attention roufrd, and a 
dcfirc excited of obtaining this gift, he is more likely to be 
deterred than encouraged in the purfuit of his objetft. “ He 
examine* his own mind, and perceives thtrt nothing of that 
divine infpiration with which he is told fo many others have 
been favoured. He never travelled to heaven to gather new 
ideas ; and he finds himfelt pofleffed of no other qualifica- 
tions than what mere common observation and a plain un- 
dcrftxoding are able to confer. Thus he becomes cloomy 
amid ft the fplcndour of figurative declamation, and thinks it 
bopekfs to purfue an objc& which he fuppofes out of the 
reach of human induftry. But on this, as o» many other 
occaftons, wc oui»ht to diftinguifh how much is to be given 
to enthufiafm, and how much to common feofe; taking care 
not to lofe in terms of vague admiration that (ulidity and 
truth of principle upon which alone we can reafon.” Who* 
ever pofTeflc* the ordinary powers of perception, fenrtbility 
of heart, good fenfe, and an imagination capable of being 
roufed by the linking objects of nature and of ait, may, 
without infpiration, become, by mere experience, a man of 
fine tafte in the objc&s of which he afplres to be a critical 


judge. 
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This hetng the cafe, we may eafdy account for the variety 
of tafte* which prevail among men, not only as individuals 
but as nations. We have already mentioned the difference 
in one inftance between the European tafte and the Afri- 
can rcfpcdting female beauty ; and we may now affirm, as 
w c hope to prove our affirmation, that the one talle is equal- 
ly roned with the other. The charms of female beauty 
exift not in the mere external form and colour confideTcd 
by themfelves (for then the inanimate ftatue of the Venua 
de Mcdicis would give more delight to the European be- 
holder than the fineft woman that ever lived) ; but we aflo- 
ciate external beauty with fweetnefs of d'Tpoution, and with 
all the train of endearment* which take place in the union 
of the fcxca ; and it is this afl *ciation which delights the 
■nan of tafte, as giving refinement to an appetite which in 
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itfelf is grofa and frofue). A fimilar affheiation muft lie 
formed in the breaft of the African who ha* any tafte ; * 

and as he never knew feminine foftnefs, or any of the en- 
dearing quah tie* of the fex, but as united with thick lips, a 
fiat nofe, a black (kin, and woolly hair — a fable beauty of 
that defeription muft excite in bi* brent! the fame emotions 
that are excited in the bread of an European by the fair wo- 
man with Grecian feature*. 

But is there not an ideal or per fed beauty of the human 
form ? ‘1 here certainly is, as of every other naturat obje& j 
but it cannot be the lame in Europe a* In Africa, tuilcfs to 
a Being who is acquainted with all the peculiarities of form, 
national and individual, that are to be found among the in- 
habitants of the whole earth. It has been fuppofed, and 
wc think completely proved, by one of the heft writers that 
wc have 00 the philofophy of tafte *, that the fubl roity or* Mr AT%, 
beauty of forms arifes altogether from the aftbeiittous wc con-/**, 
neft with them, or the qualities of which they are expreflive 
to us- The qualities expreffed by the male and female forma 
are very different ; and wc would by no means think the 
woman beautiful who fhoulj have the form of the Famefe 
Hercules, or admire the fhapes of the hero who (hould be 
formed like the Venus de Mcdicis ; hccaufc the proportion*, 
of fuch a woman would indicate ftrength and intrepidity, 
where wc wilh to find only gentienefs and delicacy 1 and the 
delicate form of the hero woultf indicate foftnefs and effemi- 
nacy, where the oppofite qualities only can be cftcemrd. 

As wc affbeiate with the female form many deferable qualities, 
every woman is efteemed more or left beautiful is her figure 
and feature* indicate a greater or fmaller number of thife 
qualities 5 and the fame is the cafe with refped to the qua- 
lities which adorn the male character, and the form and fea- 
tures by which they are exprefted. Upon compiling a 
number of human beings with one another, wc find, that 
with tcfpe& to every feature and limb, there ia one central 
form to which nature always tend*, though fhe be continu- 
ally deviating from it on the right hand and on' the left i 
(See Nose). This form therefore is confidence! as the moft 

{ icrfc^t form of the fpccie*, and moft expreflive of the qua- 
ities for which that fpeciea i* valued ; but in Africa, the 
centra] form, with refpedl to the proportions of the human 
body and the features of the human face, is very different 
from what it is in Europe j and therefore the ideal or per- 
fe& beauty of the human form and features cznnot be the 
fame in both countries. No doubt, if a man could examine 
the limb* and features of every individual of the human 
race, he would difeover one central form belonging to the 
whole, and be led to efteem it the ftandanl of beauty ; but 
as this is obvinufly impofliblc, the common idea or central 
form belonging to each great clafs of mankind mutt be e* • 
fttimcd the ftandard of beauty in that clafs, as indicating 
moft completely the qualities for which individuals are <* 
firemed- Thus there is a common form in childhood and a 
common form ia a.^e ; each t-f which i6 the more perfect as 
ii it the more remote from peculiarities : but though age 
and childhood have ferv< thing in common, we ftould not 
deem the child beautiful who wa s formed ota£Uy like the 
moil handfome man, nor the man handfome who was arm- 
ed rxaCtly like the moil beautiful child. This doctrine is 
well illaftraled by Sir Jolhua Reynold**, wlio has applied 
it to every object eftetmed beautiful in nature; ami proved, 
that the hi priority of Claude Lonaiu over the landfcape- 
painters »»! the Dutch and Flcmilh fchooU, arifes chiefly 
from his having generalized bis exceptions, and formed his 
pi&urcs by compounding toy, ether the various draughts 
which he had previoufly made nom various beautiful feenes 
and profpe&s ** On the whole fays he), it feetr.s to me 
that there is but 00c prefiding principle which rtgulatrs and 
S s gives 
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gfat (lability to every art. The work*, whether of poets, 
painters, mo r* lifts, or hiftorian*, which are built upon gene- 
ra! nature, live for ever ; while thofe which depend for their 
fiiUcncc on particular cuftomt an4 habits, a particular view 
of nature, o r the fluctuation o ( fafiiicn, can only be coeval 
with that which flirt rvifed them from obfeurity. All the 
individual ohjcdtc which air exhibited to our view by na- 
ture, upon clofe examination, will he found to have their 
Memilhc* end defirdts. 'f he mnft beautiful forms have fume- 
thin j about them like vreaknefs, minute nefa, or imperfrrtion, 
But it is not every eye that perceive* thefe blemifhcs : It 
mutt he an rye Ion * ufrd to the contemplation and compa- 
tifon of thefe forms ; which alone can difeern what any fet 
of objeds of the fame kind has in common, and what each 
wanvi in iwticular.** 

F-om thefe rcafoningt the fame great artirt conrbides, 
that the man who is ambitious of the charnAer of pofleffing 
a correft title, ought to acquire a 44 habit of comparing and 
dfoeftirig his notions. He' aught not to be wholly im«c* 
quairtted with that pirt of philofophy which gives him an 
in light into human nature, and relates to the manners, cha- 
racters, p^fTmns, and affections. He ought to know fame* 
thing coHcerning the mint/, as well as a great deal concern- 
ing the b&l i’, and the various external works of n?tuie and 
of art { for it is only the power of diftinguifhir.g right from 
wrong that is properly denominated toflt. 

“ Genius and taile, in their common acceptation, appear 
to be very nearly related ; the difference lies only in this, 
that genius has fuperadded to it a habit or power o? execu- 
tion. Or we may fay, that tafte, when this power is added, 
changes its name, and is called genhu. They both, in the 
popular opinion, pretend to an entire exemption from the 
nftraint of rules. It is fuppofed that their powers are in* 
tuitive ; that under the name o f genius great w orks are pro- 
duced, ard under the name of/a^ran exjft judgment i* given, 
without our knowin* why, and without being under the 
leaft obligation to reafon, precept, or experience. 

44 One can fcarce ftatc thefe opinions without expofing 
their abfurdity ; yet thrv ate conftantly in the mouth* of 
men, and particularly of illiterate and affe&cd connoiffeurs. 
The natural appetite, or tafte of the human mind, is for 
truth s whether that truth refults from the real agreement or 
equality of original idea* among thcmfdvca, from the agree- 
ment of the reprefentaiion of any objcdl with the thing re- 
prefented, or from the correfpondence of the feveral ports 
of any arrangement with each other. It is the very fame 
tafte which relifhc* a demonftratron In geometry, that is 
pkafed with tile rtfemblance of a pifturc to an original, and 
touched with the harmony of mufic. 

44 But beftdes nra/, there is alfo apparent truth, or opi- 
nion, or prejudice With regard to real truth, when it is 
known, the tafte which conforms to it is and muft be uni- 
form. With regard to the fecond fort of truth, which may 
be called truth upwt fufftrante^ or truth by ccurtef y, it ib not 
flxed but variable. However, whilft thefe opinions and 
prejudice* on which it is founded continue, they operate at 
truth ; and the art, whofe office it is to pleafe the mind as 
well as inftrud it, mutt dircfl itfelf according to opinion, or 
it will not attain it* end. In proportion at thefe prrjudices 
are known to be generally diffufed or long received, the 
tafte which conforms to them approaches nearer to certain- 
ty, and to a fort of rtfemblance to real fcicncc, even where 
opinions are found to be no better than prejudices. And 
fmee they dderve, on account of their duration and extent, 
to be eonfidered as really true, they become capable of no 
fmall degree of liability and determination by their perma- 
nent and uniform nature. 


44 Of the judgment which we make on the werks of art, Talb, 
and the preference that we give to one clafs of art over an- Tue. 
other, if a nrafen be demanded, the qurftion is perhao* era- 
ded by anfwering, I judge from my tafte ; but it docs not 
follow that a better aulwer cannot i>e given, though for 
common gazer? this may be fufficient. Every man is not 
obliged to invert i {Bte the caufes of his approbation or dif- 
l’ke. The arts would lie open for ever to caprice and ea- 
fualty, if thofe who are to judge of their escellencies hid 
no fettled principles by which they are to regulate their de- 
cisions, and the merit or de‘e£l of performances were to he 
determined by ungutlcd fancy. And indeed we may ven- 
ture to aiTi.rt, that whatever IpcouUtivc knowledge ik ncccf- 
fsry to the artift, is equally and indifpcnfably ncecffary to 
the critic and the connoifTcur. 

44 The firft idea that occurs in the confuletation of what 
is fixed in art ot in t^fte, is that prefidin* principle which 
we have already mentioned, the general idea ot nature. The 
beginning, the middle, and the end of every thing that is 
valuable in tafte, it enmprifed in the knowledge of what is 
truly nature ; for whateve- ideas are not conformable to 
thofe of nature or umvetfsl opinion, mull be eonfidered a* 
more or left capricious ; the idea of nature comprehending " 
not onlv the foitr.s which nature product*, but alto the na- 
ture and internal fabric and organization, t» I may. call it, 
of the human mind a"d imagination. General ideas, beauty, 
or nature, are but different way* of expreffing the lame 
thing, whether uc apply thcic term* to Jtatue*, poetry, or 
picture. Deformity is not narurc, but an accidental devia- 
tion from her accuftomcd practice. This general idea there- 
fore ought to be called nature ; and nothing elfc, correctly 
fpcaking, ha* a right to that name. Hence it plainly ap- 
pears, that as a work i*. conduced under the influence of 
general ideas, or partial, it is principally to be eonfidered as 
the effect of a good or a bad tafte.** 

Upon the whole, we may conclude that the real fubftanee, 
as it may be called, of what goes under the name of to fit . 
is fixed and ettablilhrd in the nature of ihings j that there 
are certau: and regular raufe* by which the imagination and 
paffions of men are affected ; and that the knowledge of 
thefe caufes i* acquired by a laborious and diligent invrfti- 
gatfon of nature, and by the fame flow prog ref* a* wifdoni 
or knowledge oi every kind, however inttawtaiicou* its ope- 
rations may appear when thus acquired. A man of rrn> 
tafte ts always a man of judgment in other refpefts ; and 
thole inventions which cither drfdain or (brink from reafon, 
are generally more like the dream* of a dittempered braia 
than the exalted cuthuliaftn oi a found and true genius. In 
the audit of the highlit flight; of fancy or imagination, rr*> 
fon ought to prcllde from firft to la ft ; and he who (hall de- 
cide on the beauties o! any one ot the flue arts by an ima- 
ginary innate fetife or feeling, will make as ridiculous an 
appearance a* the cormoiffcur mentioned by l)r Moor, who 
praifed as a work of the diviuc Raphael the wretched daub- 
ing by a Swift copy ill. The reader who wifties for further 
inftraCtion in the philofophy of tafte, may confult Gerard’* 

Effay on Tafte, with the differtations of Voltaire, d’Alem- 
bert, and Montelquieu ; Dr Blair’s JjrAutes on the Belles 
Let tree ; Dr Reid’s Effay* on the Intellectual Powers of 
Mao ; Alifon’s Eflays on the Nature and Principles of 
Tafte ; and Sir Joftma Reynold** Difcourfes delivered in 
the Royal Academy. 

TATE (Nahum), an F.nglifh poet, bom about the 
middle of the reign of Chalks II. in Ireland, where he re- 
ceived his education. He was made poct-lamrat to Kin£ 
William upon the death of Shadvrell, and held that place 
until the reign of George 1. whofe firft birth-day ode he 

lived 
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TViM lived trt write, and executed it with feitufhal fpint. He 
‘Tatmton. ,n ^ ,c m,m ’ n , 7 1 ^» anc ^ ' r * i fucoeeded in the laurel 
«■ ■ . yr - 1 by Mr F.ufden. He wu the author of nine dramatic per- 

formances, a great number of poems, and a verfion of the 
Pfalim in conjiafi&ion with Dr Nicholas Brady. 

TAT IAN, a writer of the primitive church in thedreond 
century. He uns born in Affyria, and trained up in 'the 
heathen tcligion and learning. Coming over to Chrirtianity, 
he became the difciplr of Juftfn Martyr, whom he attended 
to Rome. While juftin lived, he continued fteadily ortho- 
dox ; but after Juftin'* death he made a fchifm, and became 
the author of a new fett, condemning marriage, enjoining 
abflinence from wine and animal food, and luffering only 
Water to be ufed in the holy myfteriea ; whence his 'ol- 
io wert were called Enerdtit* and llydmpirajleita. None 
of hit work* are now extant but his piece againft the Gen- 
tile* ; or, aa it is ufually intitlcd, hi* Orerthm to the Greeks. 

T V riUS (Achilles), a native of Alexandria, was the 
author of a book on the fphrrc, which father Petau tranf. 
lated into Latin. There it alfo attributed to him a Greek 
romance on the loves of Lencippe and Clitophon, of which 
Salma fms ha* given a beautiful edition in Greek and I.atin, 
with notes, Suida* fays, that this Achilles Tatum was a 
Pagan, but that hr afterwards embraced the Christian rtli- 
cion, and became a bifhop. Pliotius mentions him in his 
Bibliotheca. 

TATONNEUR, in zoology. See Lemur. 

TATTOOING, or Tattowino, an operation in ufe 
femong the iflandcis in the South Sea f#r marking their 
bodies with figure* of various kind* which they confider as 
ornamental. It is performed by puncturing the (kin, and 
rubbing a black colour into the wound* llic inftrument 
ufed fomruhat rclemble* a comb, the teeth of which are re- 
peatedly ft tuck into the {kin by means ot a fmall mallet. It 
is very painful ; but the children arc forced by their relations 
to fubmit to it. 

TAT r OU, a beat of a drum at nh'ht to advertife the 
foHicrs to retreat, or repair to their quarter* in the garril’on, 
or to their tents in a camp. 

TAVERNIER (John Baptift), a famous French tra- 
xrcller, was born in ifto;. l:i the courfe of 40 year* he 
travelled fix times to Turkey, Pcrfia, and the Etift Indies, 
and vifited all the countries in Europe, travelling moftly 
oil foot. His travel* have hern frequently reprinted in frx 
vols 1 2 mo. He died on his feventh journey to the call, at 
Mofcow, in 1639. 

TAVIRA, orTAVit-A, a confiderable town of Portugal, 
and cipital of the province of Algarve, with a handfome 
caftle, and one of the belt harbours in the kingdom, defended 
by a fort. It is feated in a plealant fertile country, at the 
mouth of the river Gilaon, between Cape Vincent and the 
Strait of Gibraltar, ioo mile* weft by north of Cadiz. W. 
Long. 7. 46. N. Lat. 37. 1*. 

TAVISTOCK,* town of Devonfhire in England, ft- 
tuatrd on the river Tavcy or '1 ave, W. Long. 4. 12. N. 
Lat. 5c. 37. It fends two members to parliament, and gives 
the title o: murqv'u to the noble lstmily of Ruffel duke of 
Bedford. 

TAUNTON, a large, elegant, and well built town of 
Some rfet (hire, 146 miles from London. It conftfts princi- 
pally of tear ilreets paved and lighted ; the markrt-pUcc 
is fpacious, and has a handfotnc market- houfc, with a town 
hall over it, which was fiuifticd in 1 773. It ha* an exten- 
fivc woollen man u I aft ory ; and in 17*0 a filk manufa&ory 
was introduced. It* c&ftle, the ruin* of which remain, was 
in 1 64 f defended for the parliament by Colonel Blake 2- 
gainft an army of io,rco men under lord Goriiip, but was 
diUaamkd by Charles II. In 1685 the duke of Monmouth 


msde this place his head quarter*. If* church, which ij Tau»b 
large and beautiful, is a fine fpccimen of the florid Gothic , \ 

ftyle of architecture. The tower, which is lofty, is of ex- 
cellent workmanfhip, crowned at the top with four ftatcly ” V "”" 
pinnacles, 32 feet high. The whole perhaps i« not equaled 
in the kingdom. Taunton is plcafantiy feated on the river 
Tone, which is navigable to Bridgewater ; is reckoned the 
beft town in the county ; and fends two members to parlia- 
ment. W. Long. 3. 17. N. Lat. 50. 59* 

TAURIS, or Terris, a town of Pcrfia, and capital of 
Aderbeitzan. It was formerly the capital of Pertii, and 
is now the mod confiderable next to Ilpahati ; for it con- 
tain* 1 5,000 houfes, betides many leparatc {hup*, and about 
200 t coo inhabitants. It is about five mites in circum- 
ference, and carries on a prodigious trade in cotton, cloth, 
filks, gold and hirer brocades, fine turban*, and (hajreca 
lrather. There are 300 caravanfetM, and a 50 mofquce. 

Some travellers fuppoie it to be the ancient Ecbatana ; but 
ot this there is no certainty. It it feated in a delight- 
ful plain, furrounded with mountains, from whence a ftream 
iftues, which rung through the city. E. Long. 47, 50. 

N. Lat. 38. 18. 

TAURUS, a great chain of mountains in Afia, which 
begin at the caftcrn part of Little Carimania, and extend 
very far into the India. In different places they have dif- 
ferent names. 

Taurus, in aflronomy, one of the 12 iitrnsof the zodiac* 

TAUTOLOGY, a oeedlef* repealing of the lame thing 
in different words. 

TAWING, the ait of drefling ftcins in white, fo as to be 
fit for divers manufactures, particularly gloves, dec. 

All (kins may be tawed ; but thole chiefly ufed for this 
purpofe are lamb, Ihcep, kid, fend goat Ikius. 

The method ot tawing is this : Having cleared the flcinl 
of wool or hair by means of lime, they are laid in a Urge 
▼att of wood or ttone, fet on the ground full of water, 
in which quicklime has been flacked ; wherein they arc al- 
lowed to he a month or fix weeks, according as the weather 
is more or hrls hot, or as the flans are required to be more 
or lets fott and pliant. 

While they are in the vatt, the water and lime is changed 
twice, and tfie fkins are taken out aud put in train every 
day : and when they arc taken out lor the loft time, they 
ate laid all night to lo&k in a running water, to get out the 
greateft part of the lime ; and in the morning; arc laid to- 
gether by fixe* one upon another, up§n a wooden leg, 
and are leraped ftoutly one after another, to get the flclh off • 
from the flclhy fide, with a cutting two-handled inftrument 
called a knife ; and then they cut off the legs (it they a*fe 
not cut off before) and other fuperfluon* parts about the 
extremes. Then they arc laid in a vatt or pit with a little 
water, where they are fulled with w<*xicn pcftles for the 
(pace of a quarter of an hour; and then the vatt is filled up 
with water, and they are rinfed in it. 

In the next place, they are thrown on a clean pavement 
to drain, and afterwards call into a frtfk pit of water, out 
of which they rinfe them well, and are laid again on the 
wooden leg, fix at a time, with the hair fide outer moll ; over 
which they rub a kind of whclftone very briikly, to fofteft 
and fit them to receive four or five mote preparations, give* 
them on the leg both on the flefhdide and the hair-fide, with 
the knife, after the* manner above mentioned. 

After this they are put into a pit of water and wheateu- 
bran, and tliired about in it with wunden poles, till the bran 
is perceived to flick to them, and then they are left : as they 
rife of thcmfelves to the top of the water by a kind of fer- 
mentation, they are plonged down again to the bottom | 
fend at the fame lime fire is fet to the liquor, which burns as 
Si 2 cafily 
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T«rinf, {a lily- ai If k were brandy, but gats out the moment the 
. (kina are all covered. 

- They repeat this operation as o^en as the flditt rife 
above the water ; and when they have done rifing they 
take them out, lay them on the wooden leg, the flelhy 
fide outwards, and pafs the knife over them to ferape off 
the bran. 

Having thus cleared them of the bran, they lay the (kins 
in a laree bafket, and load them with huge flones to pro- 
mote their draining : and when they have drained fuffiricntly, 
they give them their feeding ; which is performed after the 
manner followin'* : 

For 100 of large Cheep flrins, and for (mailer in propor- 
tion, they take eight pounds of alum and three of fca-falt, 
and meh the whole with water in a vcffcl over the fire, pour- 
ing the folution out, while yet lukewarm, into a kind of 
trough, in which is twenty pounds of the fineft wheat-flower, 
with the yolks of eight dozen of eggs; of all which is formed 
a kind of pafte, a little thicker than children’s pap ; which, 
when done, is put into another vcflcl, to be ufed in the fol- 
low mg manner. 

They pour a quantity of hot water into the trough in 
which the paftc was prepared, mixing two fpooofula of the 
pafte with it ; to do which they ufc a wooden fpoon, which 
contains juft as much as is required for a dozen of (kins t 
and when the whole is well diluted, two dozen of the 
lk ins are plunged into it ; but they take care that the 
water be not too hot, which would fpoil the paftc and bum 
the (kins. 

After they have lain fomc time in the trough they take 
them out, one after another, with the hand, and ftretch them 
out ; this they do twice : and after they have given them 
all tkeir pafte, they put them into tubs, and there full them 
afreflt with wooden peftlcs. 

Then they put them into a vatt, where they are fuffered 
to lie for five or fix days, or more ; then they take them 
out in fair weather, and hang them to dry on cords or racks: 
and the quicker they are dried the better ; for if they be 
too long a-drying, the fait and alum within them are apt to 
make them rife ip a grain, which is an cflcntial fault in this 
kind of drefling. 

Vi hen the Akins are dry, they are made up into bundles, 
and juft dipt in fair water, and taken out and drained : they 
are then thrown into an empty tub ; and after having lain 
fome time are taken out and trampled under foot. 

Then they draw them over a flat iron inftrument, the top 
of which is rounfl Jike a battledore, and the bottom fixed 
into a wooden block, to ftretch and open them ; and having 
been opened, they arc hung in the air upon cords to dry ; 
and being dry, they arc opened a fecund time, by palling 
them again over the fame inftrument. 

In the lad place, they are laid on a table, pulled out, and 
laid fmooth, and arc then fit for falc. 

TAX ( Taxa , from the Greek i. C. orde, tributum), 

a tribute or imposition laid upon the fubjed for the fupport 
of government. Sec Revenue. 

It is the ancient indifputablc privilege and right of the 
houfe of commons, that all grants of fubfidics or parliamen- 
tary aids do beuin in their houfe, and are firft bellowed by 
them ; although their grants are not effic&ual to all intents 
and purpofes until they have the aflent of the other two 
branches of the legiflature. See Commons. The general 
reafon given for this txrlufivc privilege of the houfe o' com- 
mons is, that the fupplics arc raifed upon the body of the 
pcoolc, and therefore it is proper that they alone Ihouhl 
have the right of taxing themfclves* This reafon would be 
tinaiifwerable, if the commons taxed none but themfclves: but 
it is notorious, that a very large Cure of property is in the 


C 3*4 1 


T A .X 


poffcffion of the houfe of lords ; that this property is equal- 
ly taxable, and taxed, as the property of the commons ; and u 
therefore the commons, not being the folc perfons taxed, 
this cannot be the reafon of their having the folc right of 
railing and modelling the fupply. The true reafon, arifing 
from the fpirit of our conftitution, feeme to be this. The 
lords bcin > a permanent hereditary body, created at plea- 
fure by the king, arc fuppofed more liable to be influenced 
by the crown, and when once influenced to continue fo, than 
the commons, who arc a temporary eledive body, freely no- 
minated by the people. It would therefore be extremely 
dangerous to give the lords ary power of framing new taxes 
for the fubject j it is fufficicnt that they have a power of 
rejeding, if they think the commons too lavilh or improvi- 
dent in their grants. But fo rtaionably jealous are the 
commons of thri valuable privilege, that herein they will 
not fuffer the other houfe to cxcti any power but that of 
rcjc&ing. They will not permit the leaft alteration or 
amendment to be made by the lords to the mode of taxing 
the people by a money-bill : under which appellation are in- 
cluded all bills by which money is direded to be raifed up- 
on the fubjed, for any purpofe or in any fliape whatfoever; 
either for the exigencies of government, and collected frurn 
the kingdom in general, as the land-tax ; or ror private be- 
nefit, a:„d collected in any particular di Uriel, as by turn- 
pikes, parilh rates, and the like. Yet Sir Matthew Hale 
mentions one cafe, founded on the practice of parliament in 
the reign of Henry VL wherein he thinks the lords may al- 
ter a money bill : and that is, if the commons grant a tax* 
as that of tonnage and poundage, for four years ; and the 
lord* alter it to a lefs time, as for two years : here, he fays, 
the bill need not be fent back to the commons for their 
concurrence, but may receive the royal a (fern without far- 
ther ceremony ; for the alteration of the lords i a confid- 
ent with the grant of the commons. l)ut fuch an experi- 
ment will hardly be repeated by the lQrds, under the pre- 
sent improved idea of the -privilege ot the houfe of com- 
mons ; and, in any cafe where a money bill in remanded to 
the commons, all amendments in the mode of taxation arc 
furc to be rejected. 

The commons, when they have voted a fupply to his ma- 
jefty, and fettled the quantum of that lupply, ulually rcfolve 
themfclves into what is called a committer oj ways and means % 
to confider the ways and means of railing the fupply fo vo- 
ted. And in this committee every member (though it* is 
looked upon aa the peculiar province of the chancellor of 
the exchequer) may propole fuch fcheme ot taxation as he 
thinks will be leaft detrimental to the public. The refla- 
tions of this committee (when approved by a vote of the 
houfe) arc in general eftremed to be (as it were) final aud 
condufivc. For (trough the fupply cannot be actually nii- 
fed upon the iubjed till direded by an ad of the whole 
parliament, yet no monied man will fcruple to advance to 
the government any quantity of ready cafti, on the credit 
of a bare vote of the houfe of commons, though no law be 
yet palled to cilablifh it. 

The taxes which are raifed upon the fubjed arc either an- 
nual or perpetual. 

I The ufual annual taxes are thole upon land and malt. 
See Land and Malt. 

II. The perpetual are, I. The cuftoms. J. Tire excife- 
duty. 3. The (alt-duty. 4. The pod-office. 5. The 
(lamp duty. 6. Houfe and window duty. 7. The duty 
on backncy-coachcs and chairs. 8. Thai on offices and 
penfion*. — See the articles Customs, Excist, Post, 
Stamp, House, Hackney, and Otncm and Pcnjxons. 

As to the application of all thefe, fee the articles Reve- 
nue, Naxiqxal D%bt t Fo* 93, and Civil Lur. 
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T»ntinfl, TAXATION. See Ririnvt, TAj,*nd Fmodai Syjirm, 
** a * u * . TAXUS, the Yew taek, in botany : A genus of plants 

* " belonging to the chfs of dietaa, and order of monodelpbia j 
and in the natural fyftetn ranging under the yift order, Co- 
- niftr*. The male calyx is triphyllous, gemmaceous, and 

imbricated : there is no corolla ; the (lamina arc numerous ; 
the anthene pcltated and o&ofid. The female calyx refem- 
bles the male ; there is no corolla nor ftyle, and onlv one 
feed with a calyde rcfembling a berry very entire. There 
are only two fpecicv mentioned by Sf.innaru*, the baccata 
and nucifcra. M. Sonnerat has added a third, called rapm* 
Jit s and Sir Charles Thuiibcrg has inferted two more, the 
roacrophylla and verticellata, in his Flora Jap>mita. 

The toccata, or common yew tree, is a native of Britain, 
France, Switzerland, Ac. and of North America. It it 
diilinguilhcd from the other fpccics by linear leaves which 
grow very ck>f:, and by the receptacles of the male flowers 
being fubglobofe. The wood is rcddHh, full of veins, and 
flexible, very hard ar.d fmooth, and almod incorruptible. 
Its hardnefb renders it very proper for turners and cabinet- 
makers. It produces berries which are red, mucilaginous, 
and have a fwcct mawkifh tafte. They are o f ten eaten by 
birds, and are therefore not poifonous : But it is a common 
opinion that the leaves are poifonous to cattle, rnd many 
fa£Vs are mentioned of horfes and cows having died by cat- 
in/ them. Others, however, deny thefe facts. It is found 
in feveial parts of the Highlands of Scotland in a wild 
ftate. At Glenlure, near Glen-Creran, in Upper* I.om, 
arc the remains of an old wood of it. The place takes its 
name from the trees which grow in it ; for Glenlure in the 
Gaelic language is no other thsn a corruption of G/eaniuir, 
i. t. “ The valley of yew trees.*' It is of no great height, 
but the trunk gTows to a large Gze. Mr Pennant has ta- 
ken notice of a very remarkable decayed one in Fortingal 
church-yard, the remains of wltich meafured 56 feet and an 
half in cirmmfcTcnce. 

The yew is at prefent al-noft peculiar to church-yards ; 
hence fomc natural! if s fufpeft that it is gn exotic. Several 
reafons have been afliguei for its frequency in church-yards. 
The firfl is, that before the invention of gunpowder the 
warrior might never be at a lofs for a bow. This is an opi- 
nion for which wc have found no hiftoriral evidence; and till 
fome be produced it is confidcred merely aa a conj''fture. 
There are fcveral laws enabled by our forefathers for rncou- 
eaging archery, but none of them mrntion the cultivation of 
tlie yew. The bows ttfed in En gland were indeed made fre- 
quently of yew, but it was yew of foreign growth. In the 
reign of Elizabeth, a bow of the bed forciirn yew fold for 
6 s. 8 d. while one made of Engliih yew fold only for 1 s. 
In 12 Edw. IV. it was ordained that every foreign mer- 
chant that fhottld convey any goods from any country from 
which bow flaves had formerly been brought to this coun- 
try, fhould for every ton of goods bring four bow- flaves. 
A fimilar Liw was framed in the time of Richard III. It 
appears therefore that the church-yards did not fupply the 
* nation with bows, 

A freond opinion concerning the introduction of yew 
trees into church-yards is, that they were intended to de- 
fend the church againit (tonus. Hut there are many other 
trees that would have anfwcrtd th ; s purpofe much better ; 
for the yew is of fo flow a growth, that it would be long 
before it could be of any (civic* at all, and is fo low that it 
could never be a fufficiert fheltcr. A third opinion is, that 
being an evergreen, it is an emblem of immortality. This 
is a pretty idea ; but the misfortune is, that yew is always 
con/iderrd as a tree of baleful influence. This opinion is as 
•U aa Statius, who fays, nuttunda fueco texus , A fourth 


opinion is, that when anciently it was the ctiflom, as itftffl 
is in Catholic countries, to carry palms on Palra-Sunday, 
the yew was fubftituted on fuch occafions for the palm. 
Two or three trees, the ufual number growing in church- 
yards, werr fufficicnt for fuch purpofes. This is the only 
opinion which receives any countenance from hifloiy. The 
following cxtiacl from Caxton’s Direction for keeping 
Feafls all the Year, printed in 1483, will ptobably be confi- 
du ed as dcciiivc on this fubjeft. It is taken out of the lec- 
ture for Palm-Stmday ; where the witter, after giving the- 
fcriptural account of our Saviour’s triumphant entrance into 
Jerusalem, proceeds thus : “ Wherefore holy chirche this 
day makyth folempnc proceflyon, in mynd of the proceflyoi* 
that Cryil made this day. But for cnchefon that we have 
non olyue tliat berilh grene Icef, alp ate therefore w take 
ett’r in jicdr of pal mt and olyue, and bereft about in proceflyon, 
and fo is thys day callyd Palme Son day/* As a confirma- 
tion of this fad, wc may add, that the yews in the church- 
yards of Eaft Kent are at this day called palms. 

TAY, called by the Romans Tavut or Taut, the largefb 
river in Scotland. It rifes in Briidalbane, on the frontiers of 
Lorn ; and having in the paflnge of a few miles augmented 
its dream by the accefUon of fcvcral fmall rills, (preads it- 
felf into a lake called Letch jJocbart ; out of which having 
run but a little fpacc, it expands iliclf again. Leaving this 
fecoml lake, it rolU fome miles with a conliderablc body of 
water, and then diffulcs iticlf abroad io the fpacious Loch 
Tay ; which, reckoning from the fourccn of the river, is 24 
miles in length, though, llrictly (peaking, the lake is but 
13 : almoll as (non as it ifTues from hence, it receives the ri- 
ver Lyon, coming out of Loch Lyon, and running through 
Glen Lyon ; which, having travelled in a manner parallel to 
it, from its lourcc, for a fjwcc of 25 miles, at length join* 
the Tay as it enters Athol, which it next traveifcs, and, 
directing its com fc in a manner due call, receives almoflu 
all the waters of that country. Bending then to the fouth, 
at the dillancc of fix miles, it reaches Dunkcld ; which, in 
the language of our ancestors, (unifies “the hill of hazels,'* 
was the very centre of the old Caledonia, and is at pre- 
fent cftccmcd the heart of the Highlands. The liver is 
very broad here, infomuch that there is a ferry-boat over it 
at each end of the town. Declining Hill to the fouth- eail, 
with a winding courfc, for above 1 1 miles, the Tay receives 
s large fupply of waters from the county of Angus; and 
then running fouth-weft for eight miles more, is joined in 
that fpacc by fcvcral rivers, the molt contidcrablc of which 
is the Abnond. Turning then to the louth cad, at the di- 
ftancc of about three miles, this copious river comes with x 
fwcUtag it ream to Perth, or St Johniton’s, which is the capi- 
tal of the (hire of that name. 

The Tay, continuing Hill a fuuth-cail courfe, receives, \ 
few miles below Perth, the river Erne; wh.ch, ifluing from 
s loch of the fame name, tiaverfes the county of btrathern, 
and paffes by Abcrncthv, ooce the capital of the Pi&ifh 
kingdom ; fwcllcd by the watert of this laft river, the Tay, 
running next dirrdly eaft, enlarges itfelf till it becomes 
about three miles broad j but com rads again before the 
town of Dundee ; foon after which it opens into the Ger- 
man ocean. At the entrance ol the frith, there are fands 
both on the north and on the fouth fide : the former ftylcd 
Gao, the latter dUrlay and Dewmian / ar.d before thefe, io 
the very mouth of the frith, thofc which arc called the Craft 
Sand/. At Buttonnels, which is the northern promontory, 
there are two light houfes. The fpacc between the north 
and the fouth fands may be netr a mile, with about three 
fathoms water ; but being within the frith, it grows dcepcT, 
ami iu the road of Dundee it full fix fathoms. The frith 
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r*f Tuy is not indeed fo lar; e or fo commodious as that of 
Forth, Lut !rom Buttonncfs to Perth it is not ldf» than 40 
miles ; and Lite whole may be, without any great improprie- 
ty, il y led a har'our, which has Fi*c on one lide, and the 
fiiircs of Perth and Angus on the other, both very fertile 
and pieplant Countries. 

VAYLOK (I>r Jeremy), Lifhnp of Down and Connor 
in Ireland, wastheJui of a baibcr at Cambridge, and there 
had hit education. Upon entering into orde**, he became 
divinity Irdurcr r,f dt Paul’s in I Hindoo ; and was, hy the 
interelt of archbiihup Laud, cle&ed fellow of All foul's 
college, Cambridge, in 1636. Two years alter he became 
otic of tlie chaplains of the atchhifhnp, who bellowed on 
him the reciory o* Uppingham in Rutlandlhiie. In 1642 
lie was chaplain tu the king ; and a frequent preacher before 
him and the court at Oxford. Pie afterward attended in 
the king*# army in the condition of a chaplain. Upon the 
declining of ins majelly $ caulc, he retired into Wales, where 
he was permitted to officiate as miniftcr, and to keep a fchool, 
in order to maintain himfclf and his children. In this re- 
tirement he wrote fcvcral of hi* works. Having ff'cnt fe- 
vcial ycirs there, his family was vilited with lick n A* ; and 
he loft three foil* of great hopes within the fpace of two or 
three months. This affliction touched him fo frnfibly, that 
at made him defirout to leave the country ; and, going to 
London, he fur a time officiated in a private congregation 
of loyal ills to his great hazard. At length meeting with 
Edward lord Conway, that nobleman earned him over with 
him into Ireland, and fettled him at Port more, where he 
wrote his [hdUtr Duluuntmm Upon the Rrftoration he 
returned to England ; loon after, he was advanced to the 
bilhopnc of Down and Connor in Ireland ; and had the ad- 
mini ft rat ion of the ice ot Dromore granted to him. He 
was like wife made privy •counfellor and vice-chancellor of 
the univerfity of Dublin; which place he held till his death. 
He died of a lever at l.iintgarvy in t6by, and was interred 
in a chapel which he himtelt had built on the ruins of the 
old cathedral o* Dromore. 

T1A01 (Dr Brook), was born at Edmonton, Auguft 
i8lh 1685. He was the foil of John Taylor, Efq; of Bif- 
ronVboufe. in Kent, by Olivia, daughter of Sir Nicholas 
Tcmpelt, of Durham, Baronet. His grandfather. Natha- 
niel Taylor, was one of thole puritans whom “ Cromwell 
thought fit to elect by a letter, dated June 14th 16^3, to 
repreient the county ot Bedford in parliament." The cha- 
racter of his father partook in no imidl degree of the aulle- 
rity that had been tranfmitted to him in the line of his an- 
cellort, and by tire fptrit of the times in which they lived ; 
and to this caufe may be aferibed the difaffeCtiou which 
ioinetimes fubljftcd between the father and even fuch a Ion 
as is the fubjefik of this article, The old gentleman's mo- 
roft temper, however, yielded to the powers ot mufic ; and 
the moft cmiiicnt profcllors of the art in that period were 
hofpitably welcomed ia bis houfe. His ion Brook was in- 
duced, by his natural genius, and by the difpolition of his 
father, which he svilhed by all the means in his power to 
conciliate, to diredt his particular attention to mufic ; and he 
became in very early life a diftinguilhed proficient in it.— 

In a large tamily piece, he is rcpiefented at the age of 1 3 
fitting in the centre of his brothers and lifters 1 the two elder 
of whom, Olivia and Mary', crown him with laurel, bearing 
the intignia of harmony.*' 

To mufic he added another accomplilhmcnt, in which he 
equally excelled. “ His drawings and paintings,' of which 
fotne are ftill preferred, require not thole allowances lor er- 
ror or imperfection with which we lean the performances of 
even the fuperior diltitanti .'—they will bear the toft of feru- 
tiuy and enticifin from artills tkcmfclvcs, and ihoio of the 
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firft genius and profoflional abilities.'* Though he wi? emi- Tijfsr. 
nent in the culture and praAicc both of mufic and drawi.ig *“*r— 
in his early youth, his whole attention was rvt>t occupied by 
thelc fafeinatio’ arts. His cuftkal education was coik' act- 
ed st home under a private tutor ; and his proficiency in the 
ordinary branches of the language* and the mathematics was 
fo great, that he was deemed qualified for the univeTfity at 
the early age of 13. 

In 1701 be wra entered a Fellow Commoner of St John'* 
College, Cambridge. At that period mathematics eng*, 
ged more particularly the attention of the univerfity ; and 
the examples ot eminence in the learned world, derived from 
that branch of feitnee, attracted the notice and roufed the 
emulation of evrry youth puffefled of talents and of applica- 
tion. We may prefume, that Brook Taylor, from the very 
hour of his admilfiun at college, adapted the cottrfeof (tufty 
which a Machin, a Kcil, and, above all, a Newton, lud 
opened to the mind of man, as hading to difeoveries of the 
crleftiat fyftcm.— That he applied early to tbrfe tludes, and 
without remiffion, is to be interred from the early notice 
and kind attention with which he was honoured by thole 
eminent perfons, ai d from the extraordinary progrdt which 
he made in their favourite fcicnoc.* 

In *7-8 he wrote hi* treat ile On the Centre of Ofcills* 
tion, which was not publilhed in llie Phftofophital Tranf- 
aetions till !omt years afterwards. In 1709, lie took hit 
degree of Bachelor of l-aw*. In 1713, he was chofen a 
Fellow of the Royal Society. During the interval between 
the lc two periods, be comrl ponded with Pro'cfTor Keil on 
fcvctal of the moft abftnife fubjefts of mathematical difqni- 
lition. Sir William Young informs us, that he has in hit 
pufleffion a letter, dated in 1 712, addrdled to Mr Machin, 
which contains at length a fulution of Kepler's problem, 
and matking the ufe to be derived from that folntiott. lit 
this year he picfcntcd to the Royal *Soci»ty three diffc»ent 

f iapers ; ore On the Afccnt of Water between two Gklf 
'lanes ; a f'ceond. On the Centre of Ofcillation ; and athiid. 

On the Motien of n ft retched String. It appears from his 
conxfpondcnce with Keil, that in 1713 he prelected a pa- 
per on his favourite fuhjc&ef Mufic : but this ia not prefer- 
ved in the T ran faft ions. 

Hi* dillirguifhed proficiency in thofe branche* of feiener, 
which engaged the particular attention of the Royal .Socie- 
ty at this period, anJ which embroiled them in contefti 
with foreign academies, recommended him to the noticr of 
it* moft illuftrious members ; and in 1714 he was defied to 
the office of kcretary. In this year he took at Cambridge 
his degree of Doctor of Laws; and at this time he tranfmit- 
ted, in a letter to Sir Hans Sloane, An Account of fome 
carious Experiments relative Magnctifm ; which, how- 
ever, was not delivered to the Society till msny year* after- 
ward, when it was printed in the Tranfa&rons. His appli- 
cation to thofe lludies to which his genius inclined w*s in- 
defatigable : tor we find that in 1715 he ptiblifhed in Latin 
his Methoiut Jturrmmiorutn { alfo a curious efhy preferred # 
in the Philofophical FranfaHions, entitled An Account of 
an Experiment for the Difcovery of the Laws of Magnetic 
Attraction ; likewife a trratife well known to mathemati- 
cians, and highly valued by the heft judge*. On the Princi- 
Ics of Linear Pcrfpeflivc. In the lame year (fuch were 
is admirable talents, and fo capable were they of bring di- 
rected to various lubje&s), he conducted a controvtifil tror- 
rcfpondcnce with the Count Raymond de Monttnort, on 
the Tenets of Malcbranchc ; which occafioned his being 
particularly noticed in the rokLitim profcminccd by the 
Ft each academy on the demfe of that eminent mctaphyft* 
cian. 

The new phdofophy of Newton (as it was then called) 

" e»- 
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Taylor. engaged the attention of mathematician* and philofophcr* 

— both at home and abroad. At Paris it was in high cfti- 

mation ; and the men of fcience in that city were defirous 
of obtaining a pcrloual acquaintance with the learned fecre- 
tary of the Royal Society, whole reputation w« (o general- 
ly acknowledged, and who had particularly diftingnJfhcd 
himtelf in the Lcibnitzian or German controvcrfy, as we 
may denominate it, of thkt period. In conlirquence of ma- 
ny urgent invitations be determined to vifit hi* friend* at 
'Faria in the year 1716. He wrs received with every' pof- 
(jbtc token o’ affection and refpedt ; ami had an opportuni- 
ty of difplaying many trait* of chara&cr, which mark the 
general fcholar and aceomplifhed gentleman, a* well as the 
profound mathematician. His company was courted by 
all *' who had temper to enjoy, or talents to improve, the 
charms of Coeval irtercourfe.** Befides the mathematicians, 
to whom he had always free accefs, he was here introduced 
to Loid Eolinghroke, the Count dc Cay 1 us, and Bifhop 
BofToct. •* He infoired partiality on hi* firft addrefs; he 
gained imperceptibly on acquaintance j and the favourable 
tnnrt-tiions « hich he made from genius and accomplishments, 
he fixed in further intimacy by the fundamental qualities of 
bencvolrnee and integrity.*'' • 

Among the ladies who honoured Dr Brook Taylor with 
a pprtUrolar regard, we may mention the name* of Marcilly 
dr VHUtte, and of Midi lirunton, the beautiful and accom- 
pliihn 1 niece of Sir Ifaac Newton. 

Early fo *717 he returned to London, and compofed 
three trratife*, which were presented to the Roynl Society, 
and publilhed in the 30th volume of the Tranfs&ions. A- 
liout this time hit intenfe application had impaired hiv health 
to a confidcrahle de cree; and he was under the ntctflky of 
repairing, for relaxation and relief, to Aix-la-Chapclle. 
Having likewrte a defire of dire^inghis attention to fubjeft* 
of moral and reli 'iwu (peculation, he refigned his office of 
iecretary to the Royal Society in 1718. 

After his return to England in 1719, he applied to fub- 
jedts of a very different kind from thofe that had employed 
the thoughts and labours of his more early life. Among 
his paper* of this date, Sir William Young has found de- 
tached pm* of A T reatife on the Jewiih Sacrifices, and a 
dilfcrtatioo of coflfidertble length On the Lawfulnef* of 
eating Blood. He did not, however, wh 4 fy ncglcft hi* 
former fubjtfta o 1 ftudy, but employed hia leifurc hours in 
combining icicnce and art ; with this view he revifrd and 
improved his treatife on Linear Pcrfpettive. Drawing con- 
tinued to he his favourite amulcmrnt to his hit eft hour ; and 
it i» .tot improbable, that his valuable H’c was Shortened by 
the fedentary habits which this amulemcnt, lucceeding hi* 
feverer iludies, occaiiuned. 

“ He drew figures with extraordinary precision and beau- 
ty of pencil, i.andfcapc was yet his favourite branch of 
deli rn. Hia original landfcapes are moftly painted in wa- 
t«T colours, but with all tin* richnefs and llrength of oil*. 
They have a force of colour, a freedom of touch, a varied 
dripofttion of planes of diitsnce, and a learned ufe o* aerial 
as well as linear perfpeffive* which all profefBonoi men who 
have feen tbtie paintings have admired. Some pieces are 
coin politicos ; fom« arc drawn from nature ; and the gene- 
ral charactv, iilic of their effect may be exemplified, in fup* 

r uling the bold firre-t round* of Salvator Rofa to he barked 
y the fuertifion of diftanccs, and mellowed hy the faber 
harmony, which diilinguifh tbc produ&ions of Gafpar Puuf- 
f:n- The I’rr.all figures interfperfed in the landfcapes would 
rot liave difgraced the pencil of the corrc& and claffic Ni- 
cholas." 

'I he work of Dr Brook Taylor in linear petfpeAfve was 
cenfured by Bernoulli, iu a treatife publsihcd in the Ads 


of Leipfic, as ** abftrufe to all, and as unintelligible* to ar* Taylor, 
tiffs for whom it was more efpeciafly written." It muft be ■—'V—— 
acknowledged that this excellent work, for fo it deferves to 
be called, was not level to the apprehenfions of practitioner* 
in the art of drawing and defign : but it was much efteem- 
ed by mathematicians. Three editions of it have been pub- 
lifhed t arul as it is now fcarce, a republication of it iu its 
rooft improved and perfect" ftate would be very acceptable. 

Mr Kirby, however, has made it more plain and popular* 
in his trettifr entitled “ Brook Taylor’s Bcrfpcdive made 
eafy and this book, detailing and iUuftrttttng the princi- 
ples of the original work, has been the vade ntectim of ar- 
tift*. Dr Brook Taylor was inccnfed by the invidious at- 
tacks of Bern julli ; and he publifhed An Apology agsinil 
J. Bernoulli's Objections, which may be fern in the 30th 
volume of the Fhitofophical 'Dan factions. Bernoulli, with 
his ufnal envy of Britilh mathematicians, had difputcd our 
author's right to hi* own woik. Wc have no reafon to doubt 
Dr Taylor's claims to the undecided difeovery of the me- 
thod which he deferibes, though he is notan original inven- 
tor This method was long before publilhed by Guido U- 
baldi, in his Pcrfpe&ivc, printed at Pefaro in 1600; where 
it is delivered vciy clearly, and confirmed by moft elegant 
demonftratton* ; and where it is actually applied to the art 
of delineating the fccncs of a theatre. 

Toward the end of the year 17*0, Dr Brook Taylor 
accepted the invitation of Lord Bolingbroke to (pend fomc 
time at La Source, a country-feat near Oilcan*, which he 
held in light ol hi* wife, the widow of the Marquis de Vil- 
lette, nephew of Msdame de Maintcnon. During his refi- 
dciice at this beautiful fpot, he fixed and cemented a 
friendship with its nohlc owners which terminated only with 
life. 

In the next year he returned to England, and publilhed 
the Lit paper wliich appea:* with his name in the Phflofo- 
pbiVxl Traufsdtions, cntiiled. An Experiment made to af- 
certsin the Proportion of Expanfion of Liquor in the Ther- 
mometer, with rcgnrd to the degree of Heat. 

In 1721, Dr Brook Taylor married Mils Bridges of 
Wellington in th-* county of Surry, a young lady of pooil 
family, but of (mall fortune ; and this marriage occafioncd a 
rupture with hi* father, whofe content he had never obtain- 
ed. The death of thishdr in 172$, and that of an infant 
foil, whom the parents regarded as the prefegc and pledge 
of reconciliation with the ‘a'.hcr, and who actually proved 
fuch. deeply affected the fenfibiiity of Dr Taylor. How. 
eve, during the tw o fuccccding years he refilled with his 
father at Uifrons, where ** the mufical parties, fo agreeable 
to his talle and crsrly proficiency, and the affir&tonate atten- 
tmn* of a numerous family welcoming an amiable brother, 
fo bwg eftranged hy paternal refentnicnt, not only fooilied 
his forrmvs, hut ultirratcV engaged him to a feene of coun- 
try retirement, and domdkicated and fixed his hebits of life. 

He could no. more recur to the dcfultory refourccs and cold 
folace or fsciety, which cafual vifts, fliglit acquaintance, amt 
dislarit fikndffiips, afford the men- — who hath monr 10 make, 
anti ihrrr a conji mt home.** I 

In 172 ; he formed a new connection ; and with the futt 
approbation of Ins father and family, mairied Sabctta, 
daughter ol John Sawbridge, Liq; of OLntigh, in Kent. 

In *7291 on the deirth of his far her, he fuccecdcd to the fa- 
mily cflnte of B.'tror.s. In the following year he lofl h’9- 
wife in chilc-bcd. The daughter whole birth occafioncd 
this melai.choly event lurxived, and became the mother of 
Sir William Young, to whom wc owe thefe rocmoiis of his 
grandfather. 

In the interval that tlapfcd bet tv sen the years 1721 and 
1 730, no produftion by Brook Taylor appears in the Phi- 
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Taylor, loTopliical Tran&Xionfl ; nor did he publifh in tlie courfe of 
1 ca ' that time any work. Hit biographer hai found no traces 
* «>r his learned labour, excepting a Treatifc of Logarithms, 

which w« committed to his friend Lord Paifley (after- 
ward Abcrcorn), in order to be prepared for the prefs; but 
which probably was never printed. His health was now 
much impaired ; relaxation became ncccffarv, and he was di- 
verted by new connexions from the habit of fevere ftudy, 
which had diftinguifhrd the early period of his life, and 
which had contributed to contraX the duration of it. Hap- 
py in the focial circle of domeftic enjoyment, and devoting 
his attention to bufiuefs or araufement as they occurred, his 
application and his literary emulation feem to have decli- 
ned. He did not long furvivc the lofs of his fecond wife ; 
and his remaining days were days of iucreaiing imbccillity 
and forrow. 

“ The efTay entitled Conirmfi/aiio Pbi/ojbpbica , publilhcd 
by Sir William Young, 1703, appears to have been written 
about this time, and probably with a view to abftraX his 
mind from pailful recollections and regret. It was the ef- 
fort of a ft rung mind, and is a molt remarkable example of 
the clofc lo«»c of the mathematician applied to metaphy- 
ftes. Blit the blow was too deep at heart for ftudy to af- 
ford more than temporary relief. Thr very rvfource was 
hurtful, and intenfe ftudy but accelerated the decline of hit 
health. His friends offered every comfort ; in particular 
I.ord Bolirghroke prefled his confutation, and fought to 
call his mind from regret of domed ic cndcaimcnti to focial 
fricrdfhip at Dawley. 

The attention and kindnefs of his friends, however, could 
not ward off the approaches of diflolution. “ Having fur- 
vhred his fecond wife little more than a year, I)r Brook 
Taylor died of a decline in the 46th year of his age, De- 
cember the 29th 1731, and was buried in the church yard 

0 1 St Ann's, Soho. I am fpared (lays his defeendant) the 
neceflity of doling this biographical fketch with a prolix de- 
tail of his charaXcr : in the beft acceptation of duties rela- 
tive to each fltuation of life in which he was engaged, his 
oivn writings, and the writings of thofe who beft knew him, 
prove him to have been the findhed Chriflian, gentleman, 
and fcholar." 

Taylox (Dr John), a learned di {Tenting minifter, bom 
in Lancafhire. He fettled firll at Kirkitcad in Lincoln- 
fhire, where he preached to a fmall congregation, and taught 
a grammar- (chool lor near JO years. Afterward he remo- 
ved to Norwich, where he preached many years in great 
repute, until he was invited to fuperintend the academy 
formed at Warrington in Lancafhire : but a few idle diffe- 
rences on formal punXilios and uncertain doXrines kindled 
into fuch a flame there, as lubjrXed him to much feurrility 
and ill treatment, and endangered the very being of the 
academy. He died in 1761 ; atul among fever al other ju- 
dicious performances, his Hebrew and Engliftj Concordance, 

2 vols folio, will remain a monument of his critical fkill and 
indefatigable induftry. 

T ax tot* B\rd. See Motacilla. 

TEA, the dried leaves of the tea plant. — A com- 
modity w’ith which* we are fo well acquainted, which af- 
fords a beverage fo generally ufed and fo generally agree- 
able, and which forms fo coniidcrablc an article of com- 
merce, mull excite the curiofity of the public at large to 
koow fomething of iu hillory, and of the nature of the 


plant from which it is obtained. We are furry that we can 
neither gratify their curiohty nor our own completely. We 
have confuhed all the botanical books to which wc had ac- 
cefs, and we believe we have had accefs to the beft, yet wc 
have not been able to difeever with certainty whether there 
be various fpecie* of the tea plant ; or whether all the dif- 
ferent kinds of tea, fo unlike to one anothrr in their fla- 
vour, and llrcngth, and colour, be derived from one tingle 
fpccics. As an apology for this impcrfeXion in botanical 
knowledge, it is proper to obferve, that the country </f 
which the tea plant is a native is hidden from the exploring 
eye of the philolopher \ that it is jealous of Europeans, and 
fcldom gives than an opportunity ol fludying its produc- 
tions. While we apologize for the ignorance of Europeans 
in this point, and linctrely regret it, wc fhall be caret ul to 
felcX every important faX, that we may prefent our read- 
ers with a* accurate and complete an account as our mate- 
rials can fupply. 

The tea plant it a native o f Japan, China, and Tonquio, 
and has not, ai far as we can kurn, been found growing 
fpontaneoufly in any other parts of the world. Linncus ar- 
ranged it under the ciafo of pt/yandrin, and order of monc^y 
nil. We are told he was led into this miftake from having 
no fpecimcns of the flower to examine but fuch as were dri- 
ed. If Linnseus haa in this arrangement fallen into error, 
it is furprifmg that he has not been correXcd by cne who 
had the beft opportunity of examining the matter. Sir 
Charles Thunbcrg, one of the moft diftinguifhed pupils of 
that illuftrious botamft, who rcfirled 16 months in Batavia 
and Japan, has given a full botanical description of thr tea 
plant ; and having claffed it in the fame manner as his ma- 
iler, fays rxprcfdy that it has only one ftyle. Several of 
the Britiih botanills, on the other hand, refer it to the order 
ot i rig jit it 1 deriving their authority from a plant in the 
Duke of Northumberland’s garden at Siun-houfe, which had 
three ftyle*. 

Linnseus fays that there art two {pecks of the* tea plant; 
the 6 obfa t the corolla of which has fix pet ah ; and the w- 
rid'u or green tea, which haa nine petals. Thunbcrg makes 
only one fpccics, the bohea, confiding of two varieties ; the 
one with broad and the other w th narrow leaves. This 
bot anil’s authority is dccifive refpeXing the Japancfe tea 
plants ; but as China has not yet been explored, we cannot 
determine wbat number of fpccics there arc in that country. 
Of the bohea plant wc have been favoured with a beautiful 
drawing, and an accurate botanical defeription, by a learned 
gentleman, which we (hall here prefent to our rcadeis. 

Calyx. K, fig. I, 2, 3, to- a perianthium quinquepar- 
tiie, very fmall, flat, the fegments round, obtufr, permanent. 

Fig. i- K. 

Cor Ala. C, fig. I, 3, 4, 5, 7, fl. the petal* fix, n>und- 
ifh, concave ; two exterior (fig. 4, 7 *) CC * Ids, unequal, 
iru kiting the flower before fully blown (fig. 1.) C s four 
interior (fip. 5, 6.) CCCC ; large, equal, before they 1*11 
off recurvatc (tig. 8.) CC ; (a). 

Siamtnt. /, fig. 6,9, 10, 11. the filaments numerous 
(b) fig. 6, 9 .fa i about 20*; ; fililorm, white, Ihorter than 
tlie corolla, and inferted in the receptacle ; a, the anther** 
cordate; and didymous (fig. ic, li.) magnified (c). 

PifiUlum. , Fig. 1, IC» I J. • magnified ; g, the germen, 
three globular bodies joined in a triangular form ; /» the 
ftylcs, three, conne&cd at their bafe (fig. U-)j fubulate, 

re- 



fa) Thunbcrg fays, that three of the petals are exterior and three inferior. 

(n) In a flower received from J. EUis. Efq; upwards of 280 filament* were told, 
(c) Kempfcr deferibes the anthcra* as tingle. 


Digitized by 





Digitized by Googk: 




TV*. 


TEA [ 329 1 TEA 

Tf». rectimte, of the length of the fhmen*, preffed together, and of three yean growth. In feven years it nfes to a man's 
““ v "" "* as if united in one by the thickfct furrounding ftamens (o) height ; but as it then bears but few leaves, it is cut down to 
fig. <% 9, 10. i but after the petals and ibmcm have fallen the ftem. and this produces a new crop of frefh (hoots the 
off they part, ipread open, incrcafe in length, ami wither following fummet, every one of which beam nearly as many 
on the germeu, hg. i» 1 2 . ; the ftigraas fimplc, /, fig. 1, 9, leaves as a whole (hrub. Sometimes the plants at* not cut 
IC, ia. down till they are ten years old. We are informed by 

Ptricwrpir/m. P, fig. J, i t, 14. a captalc in the form of Ktrmpfer, that there are timer fcafons in which the leaves arc 
three ptabulat bodies united, fig. 13. trilocular, fig. 14. ga- colledled in the ifles ot Japan, from which the tea derives 
ping at the top in three directions, fig. 13. different degrees of perfection. 

Srttb. S, fig. 14. (ingle, gtobofe, angulate on the inward 'file frit gathering commences at the end o‘‘ February or 
fide. beginning of March. The leaves are then fmall, tender, 

Trunk. T, fig. 1. ramofe, lignoiis, round; branches al. and unfolded, and not above three or four days old: thefe 
ternate, vague, (liffifh, inclining to afli colour, towards the are called /icii-i/im, or •* tea iti powder/’ becaufc it ia pul- 
top reddilh ; the peduncles axillary, /1, fig. 1. alternate, verifed ; it is alfo called imperial tea % bring generally refer* 
fin. fie, curved, nniflorows, incraffatc, fig. .1, 2, 7. Uipulatc, ved for the court and people of rank ; am! fometimr* nlfo it 
the dipula firigle ; tabulate, eredt, d y fig. i, 2, 7, 9. is named lioom ita. It is fold in China »or 20 d. or 2 s. prr 

/. tares. F, fig. I, 1 5, 16, 1 7. alternate, elliptic*!, ob* {round. The labourers employed in collecting it do not 
tutdv ferrated, with the ettaes between the teeth rccurvatc, pull the leaves by handfuls, but pick them one by one* and 
wiih the apex emarginale (k) • magnified, fig. jy. e , at the take every precaution that they may not break them, 
bafe very entire, fig. 16, 17. the flirface fmooth, gloffy, However long and tedious this- labour may appear, they ga- 
bullntc, vcnoie on the under fide, of a firm texture, petto* thtr from 4 to to or 15 pounds a-day. 
late; the pctiols very fhert, k t fig. 1, 16, 17. round on the The fecond ciop is gathered about the end of March or 
under fide, gibbous, fig. 16. t > 3 * magnified ; on the upper beginning of April. At this Icafon patt of their leaves have 
fi *e flattifh and flightly channelled, fig. 17. b. attained their full growth, and the red arc not above half 

The tea plant, which is an evergreen, crows to the height their fixe. This difference doe? not, however, prevent them 
of fire or fix feet ; Le Comptc fays ten or twelve. The leaves, from being all gathered indiscriminately. They are afier- 
which are the only valuable pvt of it, arc about an inch war ** picked and allotted into different parcels, according 
and a bait tang, narrow, indented, and tapering to a point, to their age and fizc. The youngelt, which are carefully 
like thoie of the fwcct briar, and of a dark green colour, feparated from the reft, are otten fold for leaves of the firft 
The roUt is like that of the peach tree, and its flowers re* crop, or for imperial tea. Tea gathered at this leafon is 
fcmhic thofc of the white wild rofe. The ftem fpreads into called too-tjiaa, or “ Chinefc tea/’ bccattfe the people of 
many irregular branches. The wnrfd is hard, of a whi- Japan infufc it, and drink it after the Chinefe manner, 
tilh green colour, and the bark is of a greenilh colour, The third crop is gathered in the end of May or in the 
with a bitter, naufeotts, and aft r indent taftc. The fruit is month of June. The leaves arc then Very numerous and 
f rrall, and contains fcveral round blackilh feeds, about the thick, ami have acquired their tall growth This kind of 

bii'-efs of a bean or large pea. • tea, which is called fien-tfitt t, is the coarlcft of all, and is 

T his plant delights in valleys, is frequent on the Hoping referred tar the common people. Some of the Japanefc 
fidcs of mountains and the banks-of rivers, where ft enjoys coded their tea only at two leafon* of the year, which 
a taut hem cxpofurc. It ftaurifhes "in the northern latitudes correfpond to the fecond and third alieady mentioned ; 
of Pekin as well as round Canton, but attains the greateft others con fire themfeives to one general gathering of their 
pcrfeAioii in the mild temperate regions o! Nankin. It is Crop, towards the month of June : however, they always 
laid only to be found between the 30th and 45th degree of form a*tenvards different affort ments of their leaves, 
no-tli latitude. In Japan it is planted round the borders of The fined and moft celebrated tea of Japan is that which 
fields, without regard to the foil ; but as it is an important grows near Ud-fi* a (mail village fituated ctafe to thltr fca, 

article of com merce' with the Chinefe, whole fields ire co- and not far efiftant from Meaco In the diftriet of this vil- 

vtrtd with it, it is by them cultivated with care. The Abbe dage is a delightful mountain, having the fame name, the 
Kochen iavs, it grow* equally well in a poor aa in a rich climate of which i* faid to l>e extremely favourable to the 
foil ; but that there arc certain pbets where it is of a bet- culture o 4 tea ; it is therefore inci >fed by a hedge, and tar- 
ter quality. The tea which grows in rocky ground is fope- rounded with wide ditches, which prevent all accefs to it. 
rior to that which grows in a light tail ; and the word kind The tea (hrubs that grow on this mountain are planted in 
is that which is produced in a day foil. It is propagated regular order, and . are divided by different avenues and al- 
by feeds ; from fix t» twelve arc put into a hole abo*:t five leys. 

inches deep, at certain diftances (rom each other. The rest- The care of this place is entnifted to people who are or- ; 

' fon why fo many feeds are Town in the fame hole is faid to dcred to guard the leaves from dull, and to defend them 
Be, that only a fifth pvt vegetate. Being thus (own, they front the inclemency of the weather. The labourers who 
jar row without any oilier care. Some, however, manure the arc appointed to colled the tea abfUtn from every kind of 
hnd, and remove the weeds ; for the Chinefc are as fond of goofs food for tame wetks before they begin, that their 
good tea, and take as much pains to procure it of an excel- breath and pcrlpiration may not in the lead injure the 
Tent quality, as the Europeans do to procure excellent leaves. They gather them with the moft fcrupulous nice- 
wine. ty, and never touch them but with very fine gloves. When 

The leaves are not fit for being plucked till the (hrub be this choice tea has undergone the proccfs ncecfiary for its 
Vol. XVIII. Part I. Tt pre- 


(d) It was this circonrftmcc that led Linnxus to place it udder the order monotrynia. 

(r.) No author has hitherto remarked this obvious circumftance ; even Ktempfier lays the leaves terminate in a (harp 
point. 

\ ' 
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preparation, it hi efcorttd by the fopcrinlcndaut of the 
mountain and a ft r on 3 guard to the emperor** court, and rc- 
icittd for the ufc of the impcnal family. 

As the tea fhrub grow* often on the nigged hanks of 
Reep mountains, accefs to which i* dangcrou*, and l’omc- 
time! impracticable, the Chinefe, in ordu to come at the 
leaves, make ufc of a lingular lluiat/cm : Thefe deep pi ices 
arc generally (requested by mat numbers of monkeys, which 
being initated and provoked, to revVi gc themfrlvcs tear off 
the branches, and (bower them down upon thofe who have 
inhilud them. The Chinefe immediately eoik£t thefe bran- 
ches. : j ad ft tip them of the ir leaves. 

When tire tea leaves have been toileted, they are expo* 
fed to the Ream of boiling water ; after which they are put 
Upon plates Of copper, and held over the fire until they be- 
come dry and Ihrmlkd, and appear fuch as we have them 
in Europe. According to the trftimony ot Kcemofcr, tea 
j» prepared in the fume manner in the iilcs of Japan. “ There 
arc to be (ecu there (fays thi« traveller) public buildings 
erected «or the purpofe of preparing the frcfli gathered lea. 
Every private perfen who has r.ot iuitablc conveniences or 
who i» unacquainted with the operation, may carry his 
leaves thither as they dry. Thcic buildings contain a great 
number of fmall Roves railed about three feet high, each of 
which has a broad plate of iron fixed over its mouth. The 
workmen arc fcated lound a large tabic covered with mat*', 
and are employed in rolling the tea leaves which are fpread 
out upon them. When the iron plates are heated to a cer- 
tain degree by the fire, they cover them with a fev/ pounds 
of ficfb gathered leaves, which being green arid full of lap 
crackle as toon a* they touch the plate. It 9 then the bit- 
fine f-* of the workman to ftir them with his naked hands as 
quickly as podiblc, until they become fu warm that he can- 
not esfily endure the heat He then takes off tin; leaves 
with a kind of (hovel, and lays them upon mats, ‘t he peo- 
ple who are employed in mixing them, lake a fmalt quanti- 
ty at a time, roll them in thcii hinds always iu the fame di- 
rect *on i while others keep continually ftirriug them, in or- 
der that they may cool (ooncr, and preferve their Ihrivclled 
figure the longer. This proccis is repeated two or three 
times, and even oftener, before the tea is depolited in the 
warehoufes. Thcic precaution* arc ncceftiry to extract ail 
the moiiiure from the leaves.’* 

The people of Jipan and China generally keep their tea 
a year before ufiug it, bccaulc, when quite frefh and newly 

F athered, it pofleffes a narcotic quality which hurts the brain. 

mperial tea is generally preferred in porcelain vales, or in 
leaden or tin caniilert covered with fine mats made of bam- 
boo. Common tea is kept in narrow-mouthed earthen pots; 
and coarfe tea, the flavour of which i* not lo caldy injured, 
is packed up in baiket* of draw. 

An intuftun of tea is the common drink of the Chinefe ; 
and indeed when we conlider one c ire uni dance in thcii fitu- 
ation, we mull acknowledge that Providence lias diiplayed 
much iruo’nefi in frittering this plant with fo much profit- 
fion in the empire of China. The water is faid to be uo. 
whole ionic and nttufcous, and would therefore perhaps, with- 
out Come corrtttive, be unfit for the purp^lcs of life. The 
Chinele pour boiling water over their tea, and leave it to 
in'iile, as wc do in Europe ; but they drink it without any 
mixture, and even without fugar. Tbe pcoplejSf Japan re- 
duce theirs to a t nc powder, which they dilute with warm 
water until it has acquired the confidence of thin Coup. 
Their mannei of ferving tea is as follows : They place be- 
fore the company the tea equipage, and the box in which 
this powder is contained ; they fall the cup* with warm wa- 
ter, and taking trom the box as much powder as the point 
of a knife can contain, throw it into cadi of the cups, and 


dir It with a tooth-pick until the liquor begins to foam ; it Tr*. 
is then prefented to the company, who lip it while it is ‘ » 1 * 
warn. According to F. clu HaMc. this method is not pe- 
culiar to the Japaiufr ; it is alio ukd in tome of the provin- 
ces of China. 

The firft European, writer who mentions tea is Giovanni 
Bolero, an eminent Italian author, 'who ptiblifhcd a treatife 
about the year 1 590, Ot the Caufcs of the Magnificence 
and Greatnefs of Cities- He docs not indeed mention it* 
name, but defrrtbes it in fuch a manner that it is imixiffible 
to miftake it. 11 The Chinefe (fays he) have an herb out 
of which tbev prefs a delicate juice, which fervor them for 
drink inftcad ot wine: it alio prefcTVCt their health, and 
frees them from all thole evils which the immoderate ufc of 
wine produces among u* *.** • Aaittflf* 

Tea was introduced into Europe in the year 1 6 1 o by ‘ * mmt ,a * 
the Dutch Eafl India Company. It is generally faid, that^'j^ 
it was fir ft imported from Holland into England, in 166, 
by the lords Arlington and Oibry, who brought it into fa- 
fli ion among people of quality. But it was uied in coffee- 
boulcs before this period, as appears from an aCt of parlia- 
c ent made in 1660, in which a duty 0“ K d. was laid on 
every gallon ot the infufion lold in thefr places. In 1666 
it win fold in London for 6j k per pound, though it did 
not coll more than 2 s. 6d. or 3 s. 6 d. at Batavia. It 
continued at this price till 1707. in 171$ green tea bc- 
;fan to be ufed ; and as great quantities were then imported, 
the price was Lfleacd, and the practice of drinking tea de- 
Jcendtd to the lower ranks f- in 1720 the French began * ffrjuwj** 
to fend it to u* by a claudcfiinc cocmu'irc. Since tl.af period JtrnJ. 
the demand has been increaling yearly, and it has become al- 
mod a ncccfTary of life iu Icvcral parts of Europe, axul among 
the lowed as well as the higheft ranks. 

i he following table will give an idea of the quantity of 
tea imported annually into Great Britain and Ireland fine* 


From 1717 to 1726 - 700,000 lbs. 

1732 to >742 - l,2CC,OCO 

17 5 5 near - 4,occ,o~o 

2766 - - 6,000,000 

1785 about - 12,000, Ovd 

1794 from x6 to 2:,£00,cco 

Befides thefe immenfe quantities imported iuto Britain 
aqd Ireland, much has been brought to Europe by othef 
nations. In 17C6 the whole tea imported into Europe 
bom China amounted to 17 millions of pounds ; m 1785 
it was computed to be about 19 millions of pounds £. taiTwid 
Several refearches have been made in Europe to deter- fobrj+'t 
miuc whetlier the tea plant grows fpoutaneoufly ; but lliefe 
refeatches have been hitherto in vain. When Captain Cook 
vifited Tcneriffe in his lall voyage, Mr Anderfbn his for- 
peon was informed by a gentleman of acknowledged vera- 
city, that a (hrub is common near Santa Crux which agrees 
esattly with the defenption given of the tea-plant by Lin- 
asciis. It is confidcrcd as a weed, and large quantities are 
looted out of the vineyards evny year: But the Spaniards 
who inhabit the iiland fomc times make ufc ot it, and aferibe 
to it all the qualities of the tea imported from China. 

Mauy attempts have been made to intioducc this valuable 
plant into Europe; but from want of proper precautions moll 
of tliefe attempts have mifcarried. The feeds, being of an 
oily nature, are apt to grow rancid during a long voyage, 
unlcfs proper care is taken to preferve them. There arc 
two methods of preferving thefe feeds: The firft is, .to in- 
clofe them in wax after they have been dried in the fun ; 
the fecond is, to leave them in their hulks, and (hut them 
up clofely in a box made of tin : but neither of thefe me- 
thods ha* bccu attended with general lucccfs, whatever 
7 * care 
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can? Km been takes to obuin frefh feed*, op to ptcfVnre 
them, 't he heft method would be, to low frtfli feed* in fine 
light earth immediately on leaving Canton, and toCottr them 
with wine to frure them from rat* arid othet animals that 
might attaik them. The boxes ought rot to he too much 
expofed to the air, homo that kind of dew which life* tmm 
the fea. The earth iu the t>o*i« mult neither be ha*d nor 
dry, and fhotikl from time to time be gently watered wiih 
frclh or rain water *, and when tlie (hoota begin to appear, 
they ouclit to be kept in a flight moiftuie, and ihcUrrtd 
from the fun. The tea-plant* to be found in England have 
been procured by thefe means only; and thmirh ieverx! of 
the young riling (hoot* peri (bed, the latl method propofrd 
i» pmhably that which may be followed with greattfl fuccefi. 

'I’lte fined tea-plant known in England wi9 raifed in Kew 
garden* 5 it was carried thither by Sir J Ellis, who brought 
it from feed : but the iirft thit rver flour ilhed in Europe wa* 
0”C belonging 10 the Duke of Northumberland at Sion, 
from a drawing of which our engravin ( i« taken. The 
plant* which ate cultivated in the garden* near London 
thrive well in the green-houfe during winter, and fume (land 
that (eafon in the open air. Linn*us, who obtained* this 
fbmb in its growing date, contrived to preftrve it in the open 
air in the northen latitude of Sweden. France iir* alfo 
procured lotme plant*. There can be no doubt but they 
would faceted in many countries oi Europe, if proper care 
were paid to their cultivation till they became inured to one 
climate. It will be a great advantage it we can rear that 
plant, which can never fuffer fo much from change of foil a* 
from growing mully during the long voyage from China. 
lieGdc*, the demand (or tea is now become fo great, that 
the Chinefe find it neceffary, or *t leaf! profitable, to adul- 
terate it. Bad tea is now become an untvcrfxl complaint. 
The Abbe Grofier tdla us, that there is a kind o* mof* 
which grow* in the neighbourhood of the little city of Mang- 
in^-hien, which is fold a* a delicate fpccies of tea. If this 
delicious commodity is adulterated in China, on we (latter 
ou delves that none come* to us but what i* pure and un- 
vnixed? How would our fine ladies like to be told, that in- 
Head of tea they drink nothing but the infuiion of mof* 
from the rock* of Mang-ing-bien (s) ? 

Of the chemical qualities and effects of tea on the con- 
flit ut ion, many various and oppofite opinions have been 
formed. About a century ago, Bontikoe, a Dutch phylt- 
cian, bellowed extravagant encomium* on the benefit* of 
tea. With him it was good lor every thing; ami any quan- 
tity might be drunk, even to the amount of 200 dilhea in a 


day. Whether Bontikoe I* thf* cafe a£ed fit a bfrrfifiab, 
or, being a Dutchman, was eager to encourage the "laic of 
an important article of hi* country'* commerce, is not eafy 
to fay. On the other hast!, the pernicioto* effect of tea 
upjm the nervous fylLm have been often repeated, and very 
oppofite eifccls have been alcribed to it. Some affirm that 
green tea i? mildly aftiir^mit ; other* fay' it is relaxing t 
Some (ay it :s narcotic, and procure* flrep; while other* 
contend, that taken before bed-time it a Hu redly pre* 
vent* it. * 

^ Dr Lettfom, who has written the Natural Hiftoryof tht 
Tea Tree, made Several experiments to determine its chemi- 
cal qualities. He found an infuiion of it preferred beef 
lrefh ; it i» therefore antileptict and from it* (Inking a 
putpie colour with the fait (lulphate) of iron, he juftly con- 
cludes that it i* allringent. He concludes alfo, that tile ef- 
fenlial qualities of tea refide in its fragrant and volatile 
part*. 

We have heard much of the bad efieAa of tea, but we 
have neither felt nor observed it. If it were fo pemiciout 
a* it has l>cen reprefented by fome, its efTctts mtift certainly 
be evident in China, where it i* drunk by all ranks ; yet lo 
far from being thought hurtful in that country, it is in high 
eilsmation. The prefent emperor ha* compofed a kind of 
el'-ge on the virtue* of tea. We are told by thofe wb<* 
have written the hiftory of China, that inflammatory dif- 
eales are Itla frequent there than hi many other countries, 
which is nferibed folcly to the liberal ulc of tea. It mull 
be oblervcd by all, that tea is an antidote xgainft intempe- 
rance, and that lie who rrlifhc* the one feldom run* infra 
the other. Itaynal lays, that tea ha* contributed more to 
the fobriety of this nation than the fevereft law*, the mod 
eloquent harangue* of Chriftian oratory or the bed trea- 
tilrs of morality. We have no doubt but it may be hurt- 
ful to fome conftitutions in particular ciTcumdalice* ; but 
we fulpe^t that the nervous diforder* fo often attributed 
lo tea, are rather owing to hereditary difeafes, to want of 
cxercife, and to irregularity in food or fleep, than to tea. 
** Weak tea drunk toe hot (fays Dr Leake) will enervate, 
and if very Hron^, inly prove equally pernicious by affect- 
ing the head or Itomach. But when it is drunk in modera- 
tion, and not too warm, with a large addition of milk, I 
believe it will icldom prove hurtful, but, on the contrary, 
(a! at ary. After ftudy or fatigue it is a mod rcFrefhing and 
grateful repad ; it quenches third, and cheers the (pints, 
without heating the blood ; and the pleating fociety, in 
which wc lo often partake of it, is no inconfiderabta 
*1' t 2 addi- 


(r) There is very g oo d rcafon to believe, that the adulteration of tea 5 s not confined to China. It s praftifed, and 
often with too much ftkccefs among ourfclve*. Mr Twining, a confiderable tea dealer in London, publifhed a pamphlet 
fome year* a,:o, in which he has expofed this infamous traffic. The information (he fays) wai obtained from a gentleman 
who had made very accurate inquiries into this fubjett. 

The fmouch for mixing with black ter* is made of the leaves of the afh. When gathered, they arc fird dried in 
the fun, then baked ; they are next put upon a floor, and trod upon until the leaves are (mall, then frftcd and ftccpcd in 
copperas with fbeep* dung ; after which, being dried on a floor, they arc fit for ufe. I’hcre is alfo another mode : When 
the leaves are gathered, they are boiled in a copper with copperas and Ihceps dung ; when the liquor is Brained off, they 
ore haked and trod upon, until the leaves are fmxll, after which they arc fit for ufe. The quantity manufactured at a 
fmall village, and within eight or ten miles thereof, cannot be afeertained, but is fnppofed to be about 20 ton* in a year. 
One man acknowledges to hevc made 620 weight in every week for fix months together. The fine is fold at 4 1 . 4*. 
per cwt. equal to 9d. per lb. The coarfe is fold at 2L 28. fer cwt. equal to 4jd. per lb. Elder bods arc manufattured 
in fome place* to represent line tea*. 

For the honour of human nature, we hope fuch a traffic a* this is not very common ; but if there be, thofe concerned 
in it deferve exemplary punifhmcnt. 'Die only way (Mr Twining lays) to efcape this adulterated tea, i* never to pur* 
-chafe from thofe who oner their teas to fale at lower prices than genuine teas can be afforded ; but to purchafe them 
only from perfons of chara&cf. 
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Tea, addition to it* value ; for whatever afford* rational plea- 
Teacher*. f uie lo ^ mi D J t will always contribute to bodily 
" T health- 

In this country tea* are generally divided into three 
kinds of preen, and five of bohe* : The former are, T. Im- 
perial or bloom tea, with a lar,>c U>ofe leaf, light green co- 
lour, and a faint delicate fmcll 2. Hyfon, fo called from 
the name of the merchant who firil imported it ; the leave* 
of which are dofely curled and finally of a green colour, 
verging to a blue : And, 3. Singlo tea, from the name of 
the place where it i* cultivated. The bobcaa are, 1 . Sou- 
chong, which imparts a yellow green colour by in*uiion. 
2. Camho, fo called fiotn the place where it i* made ; a 
fragrant tea, with a violet fmcll; its in'ufton pale. 3. Con- 
go, which his a larger ltal than the following, and its infu- 
fion fomewhat deeper, rtfcmbling common bohea in the co- 
lour o ( the leaf. 4. Pekoe tea ; this is known by the appear- 
anre of fmall white flowers mixed with it. 5. Common bohea, 
whole leaves are of one colour. There are other varieties, 
paiticula-ly a kind of green tea, done up in roundiih balls, 
called fitnpowJer i-a. 

TkA-Trtr of New Zealand, is a fpecie* of myrtle, of 
which an infufion wai drunk by Captain Cook’s people in 
their voyages round the world. Its leaves were finely aro- 
matic, alliingent, ami had a particular plcafatit flavour at the 
6rft infufion ; but this went off at the next tilling up of the 
tea-pot, and a great decree of bitiernef* was then extradtd; 
for which rtalcn it wm never fuffered to be twice infufed. 
In a fine foil in thick forcfl* ihis tree grows to a conlider- 
able iize ; fometitnes 30 or 40 feet in height, and one foot 
in diameter. On a hilly and dry expofure it degenerate* 
into a (hrub of five or fix inches j but its ufual fize is about 
eight or ten feet high, and three inches in diameter. In 
that cafe it* ftem is irregular and unequal, dividing very 
foon into branches, which tife at acute angles, and only 
bear leaves an 2 flowers at top. The flowers are white, and 
very ornamental to the whole plant. 

Mr White, in his Journal of a Voyage to New South 
Wales, mentions a Ihruh which he calls a tm-trtc % merely 
from its be mg ufed by the convitl 1 aa a (uccedaneum for 
tea ; for he had not fcen the flower, nor did lie know to 
what genus it belonged. It is a creeping kind of a vine, 
running to a great extent along the ground ; the ililk (len- 
der ; the leaf not fo large as the commou bay leaf; the taile 
fwett, exactly like the liquorice root o* the drop*. 

TEACHERS, perfon* employed in conducting the edu- 
cation of the young. 

We will venture to fay, that there is no claf* of men to 
whom a nation is fo much indebted as to thofc employed in 
iullru&ing the young : For if it be education that form* 
the only diftintlion between the civilized and the ravage, 
much certainly is due to thufe who devote themfelvei to the 
office of inftru&ion. It muft be the duty therefore of eve- 
ry (late to take care that proper encouragement be given to 
tbofe who undertake this office. There ought to be fuch a 
falary as would render it an t»bje& at ambition to men of 
abilities and learning, or at kail as would keep the teacher 
rvfpc&ablc. In Scotland, the office of a fchoolmafler was 
formerly much more lucrative than at prefent, and mod of 
that clafs had received liberal education ; and this is the rea- 
fon why the comr.on people in Scotland have been famous, 
even to a proverb, for their learning. But at prefent the 
falary of a country fchoolmafler, independent of fees lor 
fchol.tr*, »s not greater than a ploughman can cam, being 
fcldom more than I,.# : 6 : 8, the confequence of which is, 
that this, which U in fa£i an honourable, becaufc an ufeful 
profcffiun, is now linking into contempt. It is uo longer an 


objefl to a man of learning ; And we muff foon be fatisfied Trarfetn 
with fchoolmafler* that can read, write, and call accounts, * 
a little better than the lowed of the people, or who from 
fome natural deformity are unable to exercife a trade. And 
what in this cafe muft become of the minds of the common 
people ? They mull be totally uncultivated. 

We have obferved a great difference between the cultiva- 
tion of the common people iu one part of Scotland com- 
pared with another ; and wc have found, that wherever a 
(choolmaller is looked upon as a mnn profcfHon, there is 
fcarccly a duly qualified perfon to be iound to undertake 
the office ; and iu thofc places' the common people are la- 
mentably ignorant. In other places a rain, where the fchool- 
malltr is confidcred as one of the principal perfon* iu the 
parilb, there men of a libera! education, young divines, and 
preachers, do- not think themfclve* difgracrd by exerciling 
this profeflion ; and there the common people (how a degree 
o( acutencfs, knowledge, and observation, and poffefs luch 
polifhed manners, a* raife them very high above thole of 
their own rank in other part* of the country. 

Many and keen liavc been the debates about a reform of 
govimment of late years ; but little attention lias been paid 
to the formation of the minds of the common people, who 
conilitute the greater part ol the nation ; of courfe they 
are ready to join the Itaudard of every feditiou* demagogue 
who founds the ala'm of oppreffion ; and fhnuld they at 
length be roufed, their cruelty and barbarity, like the com- 
mon people of France, would be exactly in proportion to 
their ignorance and want of principle. 

Wc are willing to hope, then, that the government and 
the mouied men of the nation, who alone have property to 
iol’e and money to beftow, will at length find it to be their 
intcrcft to pationi'/e fchoolmafler*. 

TEAL, in ornithology. See Aka*. 

TEARS, a lymph or aqueous humour, which i* lim- 
pid, and a little ialtifh ; it is ieparattd from the arterial 
blood by the lachrymal glands aud tnuili glandulous grains on 
the infidc of the eyelid*. 

TEASELS, a plant cultivated In the weft of England 
for the ufe of clothier*. Sec Difsacus. 

TEBETH, the tenth month of the Jrwilh ecclcftatlieal 
year, and fourth of the civiL It anfwcrs to our month of 
December. 

TEC KI.EN BURG, a town of Germany, fn the circle 
of Weftphalia, capital ot a county of the fame name, with a 
caflle built on a hill. It was bought by the king 01 I ‘rut- 
ha in 1707. E. Long, b 2. N. i.at. 52. jo. 

TECHNICAL, rxpreflee fomtwhH relating to ais or 
fciences : in this lenfc wc fay technical terms. It is olio 
particularly applied to a kind of verie* wherein art contain- 
ed the rules, or precept* of any art, thus digelled to help the 
memory to retain them ; an example whereof may be fern in 
the article Memory. 

TECTONA, in botany; a genus of plants belonging 
to the clafs of pentandn », and order of monogynta. The 
ftigma is dentate ; the fruit a dry fporgy plum within an 
inflated calyx ; aud the nucleus is trilocular. There is arly 
one fpcclcb, the grunau, Indian oak, or teak wood, which is 
a native of India. 

'i'E Dt cm, the name of a celebrated hymn, ofed iu the 
Cbrillian chutch, and (o called becaufc it begin* with theft 
words, 77 Drum /aruhmui^ We praife thec, O God. It is 
lung in the Romifti church with great pomp and folemnity 
upon the gaining of a victory, or other happy event ; and is 
believed to be the qompofition ol St Ambrose bilbop of 
Milan. 

TEES, a river which rife* on the confine* of Cumber- 
land, 
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T*e»b land* and running eaftward, divide* the county of Dur- 
,_IL ham from Yorklhlxe, and falls into the German fea below 
T f . Stockton. 

TEE I’H, the bones placed in the jaws for chewing 
food, that it nrcy be the mote eafily digefted in the flo- 
mach. The anatomical llru&ure of ihefe luw already been 
dtferibed under Anatomy and Comparative: Anatomy. 
The difrafe* to which they arc liable, as well as the moil 
fucccfs ul remedies for removin' them, arc fully detailed un- 
der Mkdicine and Surgery, to which wc refer the 
reader. 

Much attention has been paij to the beauty and prefer* 
vation of the teeth among moll nations- I’he Romans rub- 
bed and wafhed them with great care ; and when thev lull 
them. fupplied their place with artificial teeth nude of 
ivory ; and fometimes, when loofe, bound them with goli. 

Li aturesof wire have been found to hurt the natural teeth 
with which the artificial ::rc conne&td : whereas filken 
twill cannot affc<£i them to any confiderablc dc jrec tor fe- 
deral yearn. 

G will man gives us the com po fit ion of a pallc for making 
artificial teeth, which fhall never »;ruw yellow : the compo- 
fition is white was tranulated, and melted with a little gum 
elemi, adding powder of white mnftich, coral, and pearl. 

When fcvenl teeth are out in the fame place, it is bed 
to make a fet, or the number wanted, out of one piece, all 
adhering together, which may be (aliened to the two next 
of the found or natural teeth. And even a whole fet of ar- 
tificial teeth may be made for one or both jaws, fo well fit- 
ted to admit of the nectffary motions, and fo conveniently 
retained in the proper fituation by means of fpriogt, that 
they will anfwer every purpofe of natural teeth, and may be 
taken out, cleaned, and replaced, by the patient himfeif with 
great cafe. 

The common trick of mountebanks and other fuch prac- 
titioners, is to ufc various wafhes for teeth, the fuclden effcils 
cf which, in cleaning and whitening the teeth, lurprife and 
pleafe people ; but the effeifls are very pernicious. All the 
Strong acid fpirits will do this. As good a mixture as any 
thing can be, on this occalion, is the following : take plan- 
tanc water an ounce, honey of ro'es two drams, muriatic 
acid ten drops ; mix the whole together, ard rub the teeth 
, with a piece of linen tag dipped in this evtiy day till they 
arc whitened. The mouth ought to be well warned with 
cold water niter the u(c of this or any other acid liquor ; 
and indeed the bell of all teeth wathes is cold water, with 
or without a little fait ; the conftant ufc of this will keep 
them clean and white, and prevent them from aching. 

After all the numerous cures which have been propofed 
for preventing the toothach, wc will venture to recommend 
the keeping the teeth clean as the moil efficacious, and 
avuidtng every kind of hot food, efpecially hot liquids, as 
tea, &c. They who are conflantly ulieg powder* general- 
ly deftroy their teeth altogether, as the valetudinarian does 
his health. 

TEETHING in children. See Msdicins. 

TEFF, a kind of crain, (own all over Abyffinm, from 
which is made the bread commonly ufed throuahout the 
country. We have no defrription of this plant but from 
Mr Bruce, who fay* that it is herbaceous ; and that from a 
number of weak leave* furrounding the root proceeds a (talk 
of about 2H inches in length, not perfectly it might, fmooth, 
but jointed or knotted at particular didst ices. This iUtk 
is not much thicker than that of a carnation or jelly (lower. 
About eight inches from the top, a head is formed of a 
cumber of fmall branches, upon which it carries the fruit 
and flowers ; the latter of which is fmall. of a crimfon co- 
lour, and fearedy perceptible by the naked eye but from 
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the oppofition of that colour. The piftil is divided into 
two, feeminglv attached to the germ of the fruit, a-d has 1 ‘ l ^‘*‘ 
at each end fmall capillaments forming a brulh. The ila* 
mina arc three in number ; two on the lower (:dc of the pi- 
Ail, and one on the upper. Tliefe are each of them crown- 
ed with two oval ftigmata. at hrft green, but after crimfon. 

1 he fruit is formed in a capful-1, confiding of two conical 
hollow leaves, which, when doled, feems to compofe a fmall 
conical pod, pointed at the top. The fruit or feed is ob- 
long, and is not fo large as the head of the fraallcft pin ; yet 
it is very prolific, and produces thefe feeds in Inch quan- 
tity as to yield a very abundant crop in the quantity of 
meal. 

Our author, from the fimilarity of the names, conjeSures 
it to be the itpb% mentioned, but not deferibed, by Pliny : 
but thik conjedure, which he acknowledges to be unfup* 
ported, is of very little importance. 

There are three kind, of meal made from teff, of which 
the bell (he lavs) is as while as flour, exceedingly light, 
and eafily di jelled ; the fecund is of a browner colour ; and 
the lift, which is the food of foldiera and fervants, is near- 
ly black. This variety he ima.’ines to arife entirely from 
the difference of foils in which the feeds are fown, and the 
different degrees of tnoifture to which the plant is expo fed 
when growing. The manner o. making the meal or Hour 
into bread is by taking a broad earthen jar, and having 
made a lump of it with water, they put it into an earthen 
jar at feme didance from the fire, where it remains tilt it 
begins to ferment or turn four ; they then bake it into cakes 
of a circular form, arid about two feet in diameter : it is of 
a fpungy foft quality, and not a difagreeable fourilh talle. 

Two of tliele cakes a day, and a coarfe cotton cloth once 
a-ycar, arc the wages of a common fervant. 

At their banquets of raw meat, the flefh being cut in 
fmall bits, is wrapt up in pieces of this bread, with a pro- 
portion ot foflil (all and Cayenne pepper. Before the com- 
pany fits down to eat. a number ot theft cakes o different 
qualities are placed one upon the other, in the fame man- 
ner as our plate*, and the principal people fitting fir!l down, 
cat the white teff ; the fecond dr cornier fort ftrves the fe- 
•cond rate ptonlc that filtered them, and the third is for the 
fervants. Every man, when he is done, dries or wipes his 
fingers upon the bread which he is to leave for his iuccef* 
for, for they have no towel* ; and this is one of the moil 
bcatlly cuiloms among them. 

Of this teff bread the natives make i liquor, by a proctfa 
which our author defcribcs in the fiillowin* words: i he 
bread, when well toatlcd, is broken into Imall pieces, which 
are put into a large jar, and have warm water pou'*J upon 
them. It is then fet by the fire, and frequently llirrcd 'or 
fcvei al days, the mouth of the jar bein' dole covered. Af- 
ter beiug allowed to fettle three or four days* it acquires a 
fouriih talle, and is what they call lostza, or the common 
beer of the country. The bou&a iti Atbsra is made in the* 
fame manner, only in dead or teff, cake* of barley-meal are 
employed. Both are very bail liquors, but the wocll is that 
made of barley. 

TEFFLLS, or Tirrus, a town of- Afia, in Georgia, 

«nu* of the feven nations between the Bluck f'ca and the 
Cafpian. It is the capital of that country, the place of rr- 
fidencc of its fovcrcign, and is called by the inhabitants Thi- 
lu-Cnbar % “ warm town,” from the warm baths in its neigh- 
bourhood- Though its circumference does not exceed two 
Engliih miles, it contains 20 , coo inhabitants, of which more 
than half arc Armenians ; the remainder are principally 1 
Georgians, with fome Tartar*. According to Major Ken- 
nel, it has 20 Armenian and 15 Grctk churches, and three 
mctlhcds. Uut Mr Cuxc, ou the authority of Profcflor 

8 Gul*- 
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Teflils Guldenftaedt, ftxtes tl* place# of worfhip to be one Roman the Greeks there w»* lb»re fort of trle/^w^h in de. TkeTd«r«A 
T<> V b c » *3 Grt<k. and ftven Armenian churches. Tbtre burning of ftoy wu ccit&inly known in Greece my foon — ’ 

^<.ryra,i, ^ fame magnificent caravauftras, baaars, and palace a in a’tir it happened, and before any perfon had returned from 
the city, but no Biofqute ; for the Georgians, thou gh living tlurnce. Now that was altogether fo tedious a piece ol bn- 
ueder a Mohammedan government, luve always rifin up in finef*, that conje cture never could have f applied the place of 
aims as often as any attempts have been made to ctetf luch information. A Greek play begins with a feene, in which 
places of Mohammedau worlhip. Many of the Romifh mil- a wntchman dtlccnds from the top of a tower in C recce, 
iknarie* live here in difguhc under the denomination of phy- and rives the itifwrrnat.on that Troy was taken. M I have 
ficiaus, furgutfis, and rhe mills ; and the great cures which been looking out thefe ten years (lays he) to fee when that 
they perform procure thrtn mix'll cilectn, though they are would happen, and this ns' fist it is done.’* Of the antiqri- 
idtnetimcs expofed to the inlulta of the people when they ty of a mode of conveying iuttlligence quickly to a great 
attempt to make any profjytcs to their church. All the diftnnee, this is certainly a proof. 

houlca arc of done, wiih flat roofs, which ferve, according The Chincfe, when they fend . couriers on the great car, al, 
to the cullom o; the Eatt, as walks for the women. They or when any great man travel# there, make fitjuals by firt 
are neatly built; the rooms arc wainfeotted, and the floors from one day’s journey to another, to have every thing pre- 
fpread with carpet’s. The flirets fcldoin exceed feten feet pared ; and molt of the bailaious nations ufed formerly to 
in breadth ; and feme arc to narrow a» (carcely to allow give the alarm of war by fire* lighted on the hills or riling 
room /or a man on borfcback : they arc coniequcutly very grounds. 

f:lthy. Polybius call# the different inftrumenti ufed by the *n- 

TcfSis ia a place of confide reble trade, (Cpecially In fura, cicuts :or communicating information pyr/$« t becaufc 

which arc conveyed hence to Conflaatinoplc by the way of the fignalt were always made by mean# of tne. At firtt 
Erzerum. Aiv for the filk* of this country, they are bought they communicated information of events merely by torches; 
up on the {pot by the Armenians, and conveyed to Smyrna but this method was of little ufc, becauie it was ncccflarjr 
and other pom of the Mtdiurrai>cm ; but the greatefl part is lx forehand to ft# the meaning of every particular fl^oaL 
firit feut to Erzerum to be manufactured, the Georgians Now as events aie exceedingly various, it was impofftblc to 
bcin^ very ignorant and tiiifltilful in that Tclpcdt. From exprefs the greater number of them by any premeditated 
hence, likewifc, gieat quantities of a root called boy a it contrivance. It was cafy, for inflsr.ee, to exprets by fignal* 
lent to try. ei urn and lndollan ior the uie of tlte linen dy« that a fleet had arrived at filch a place, becaufe this had 
tis. Here is likewiie a foundcry, at which arc call a few been forctccn, and ligoals accordingly had been agreed upon 
cannon, mortars, and balls, all of which ere very inferior to to denote it ; but an unexpected revolt, a murder, and luck 
thofe of the Turks, llic gunpowder made here is very accidents, as happen but too often, and require an immediate 
good. The Armenians have likewife citablifhcd in this remedy, could not be communicated by fuch £ goals ; bc- 
town all the manufactures carried ouby their countrymen in caufc to lorefee them was impoffibic. 

Ptrlia : the moft Aourilhing is that of printed linens. Tef- yEneas, a contemporary of Ariilotle, who wrote X Xm-Mfm, 
fli# is fcated on the river Kur, at the loot of a mountain ; life on the duties of a general, endeavoured to correCt tbofc f '° nkl 
and on tire fouth fide of it Hands a large calUc or tort refs, imperfections, but by no means fuocceded. “Thofe (Uyi thl f 4 * 
built by the Turks in 1576, when they made them (elves he) who would give figuab to one another upon affairs of 
mailer* of the city ai>d country, under the command of the importance, mutt fall prepare two veflcU of earth, exactly 
famous Muflapha Pacha. It is 125 miles welt or T'crki. equal in breadth and drptb; and they need be but four feet 
E. Eon?. 63. 3. N. Lit. 41. 59. and a half deep, and a foot and a half wide. They then 

TEGERHY, a principal rown in Fczzan, in Africa,, mull take pieces ot cork, proportioned to the mouth of 
about bo miles louih-wclt 01 the capital. It collects from tlicle vcflcls, but not quite to wide, that they may be let 
its lands little other produce than dates and Indian corn, down with cafe to the bottom of thefe vefTela. They next 
In this, as in every town in Fczzan, a market for but- fix in the middle of this cork a (tick, which mull be of equal 
cheMneat, com, fruit, and vegetables, is regularly held, fi/.c in both then* vcflcls. This flick mult be divided ev 
Mutton and goats fldh arc fold by the quarter without actly and diflinCily, by {paces of three inches each, in order 
weighing ; the ufual price is from 32 to 40 grains of gold- that fuch events as generally happen in war may be writ on 
dull, or four or Lve (hillings Eughfli money. The flelh of them. For example, on uue of thefe {paces the following 
the carrel, which is much more highly valued, i» commonly words may be writ : * A body or horse am marched 
fold at a dearer fate, and is divided into fnuller lots. A- into thx country.* On another, • A «ody of s*fa»- 
griculturc and paUuiagc Term to be the principal occupa- txy, heavily armed, are arrived hither.' On a third, ' lx- 

tioUS. VASTXY LIGHTLY AXMKU.' Go B fourth, * Ho*SC AXf* 

TEGUMENT, any thing that futround# or coven an- hoot.* On another, * Shits,’ then * Provisions and 

ether. io on till all the events which may pobably happen in the 

TEIND in Scots law. Sec Law, N° clxx. . war that i» carrying on ate writ down in thefe intervals. 

Commjffion of Tsiiros. See Commission. This being done, each of the two vefiirls mult have a little 

TEIN TS, and Semite ints, in painting, denote the fe- tube or cock of equal bignefs, to let out the water in equal 
veral colours uied in a picture, conlidcrcd as more or lefs proportion. Then the two vcflcls mutt be filled with wa- 
high, bright, deep, thin, or weakened and i.iinimlhcd, dec. ter; the pieces of cork, with their flicks thrufl through 
to give the proper relievo, foflncfs, or diiianct, A.c. of the them, mult be laid upon them, and the cocks mull be open* 

feveral objects. ed. Now, it is plain, that as thefe veflcls are equal, the 

TELEGRAPH (derived from v«xi and >»»*>■), is tire corks will fink, and the flicks defeend lower in the vcffel* 
name very properly given to an iuflrumcnt, by mean# of ia proportion as they empty themfelvec. But to be moae 
which information may be almolt iudantaacoufly conveyed certaia of this exadmls, it will be proper to make the ex- 
to a confidciable diUaucc. periment hrft, and to examine whether all thingt corrtfpcmd 

1 he telegraph, though it has been generally known and and agree together, by an uniform execution en both fi<k». 
ufed by the modems only for a few years, is by no means a When they are well alfurcd of this, the two veilels ftiuft be 
modem invention. There is r talon to believe that amo&git earned to the two places where the fignal* ore to be m*de 

and 


Digitized by Google 


TEL r 335 3 TEL 


•bwvaph. and ©bfcnred i water is poured in, and the corki and flick* 
—~v— — ' are put in the veficU. When any of the events which are 
written on the fticks fhall happen, a torch or other light is 
ratted, which mud be held aloft till fitch time as another is 
raiftd by the party to whom it it dirtied. ( hit firtt ligrul 
is only to rive notice thit both parties are ready and atten- 
tive). Then the torch oc other light muJt be taktn away, 
and the cock* fet open. When the interval, that it, that 
part of the flick where the event of which notice it to be 
given or written, lliail tw fallen to a level with the vcflcla, 
then rl*e mao wlio gives the ligmd lift* up his torch ; and 
on the other fide, the correlpuiKient lie* nal maker immediate 
iy turns the cock of his vcfld, and looks at what ia writ on 
that part of the flick which touches the mouth of the vcflcl; 
on which occafjon, if every thing has been executed exactly 
and equally on both tides, both will read the fame thing.** 

This method was dtfcdiive, became it could not convey 
anv other intelligence except what wax written on the Kicks, 
and even that not particularly enough. With regard to all 
tmtoretccn events, it was quite ukkfs. 

A new method was invented by Clcoxcnu* (others fay 
by Dcmoclitus), and veiy much improved by 1 ’olybins, av 
be hitr.ielf informs us. He dekeribet this method a* follows: 
Take the letter* of the (Greek) alphabet, and divide them 
into live parts, each of which will coiihft of live letters, ex- 
cept thelall divihon, which will have only four. Let thefe 
be fixed on a board in five columns. The man who is to 
give the ftpnals is then to begin by holding up two torches, 
■which he ia to keep alolt ull the other party liai alio 
C:o a n two. This •* only to (how that both tide* arc ready. 
Thefe firtt torches are then wilhdiawn. Both partite are 
pro*k!ed with hoards, on winch the letters are di pofed as 
formerly defcribed. The petfon then who give* ihc hgoai 
U to hold up toich.cs on the kft to point out to the otlier 
party from what column he fi.a.1 Ukc the letters as they are 
pointed out to bin. If it is to be from the firft column, he 
holds up one torch ; *1 from the fecund, two j and lo on 
for the others. He is then 10 hold up torches on the right, 
to denote the particular letter of the column that is to be 
taken. All this muft b**e been agresd on before hand. 
The man who gives the iignala mull have an iniiruraent 
confifting of two tubes, and to placed as that, by 
looking through one of them, he can fee only the right fide, 
and through the other only the left, of him w ho is to art- 
fwer. The board muft be fch up near this inftrument ; and 
the flat ion oft the right and left muft be fur rounded with a 
watt i rf ■**«') ten feet broad, and about the height 
of a man, that the torch*# raifedabovc it may give a clear 
and ft roc g light, and that when taken down they may be 
completely concealed. Let us uow fuppofe that this in un 
oration is to be communicated — /■/ tmmler oj the uuxduriet, 
a hundred, have gone over lo the enemy. In the firtt 
place, words muft be cboicu that will convey the inform*, 
tron in the teweft letters pofliblc ; as, /* burntred Cretans haw 
eir/rritJ , Xp^r i nmhi «#' •* Having written 

down this fcntcoce, it t» conveyed in this manner. *1 he 
fcxft letter wax which in ia the fecund column; two torches 
are therefore to be railed on the left hand to inform ilwf 
perfect who receives the fignals to look into that particular 
column, t hen five latches are (,» be held up on the right, 
to mark the letter i, which ia the lali in the column, i heft 
lour torches are to be held up on (be left to point out the t 
(r), which ic in the fourth column, and two on the right 
to (how that A iathe fecond letter ol that column. The 

other letters aie pointed out ia the fame manner Sucb 

was the pnjia or telegraph recommended by Polybius. 

But neither this nor auy other method mentioned by the 
aacicatx icons ever to have been brought into general ufc ; 


nor does it appear that the modems had thought of fiiefl s T*** 4 *^ 
machine as a telegraph till the ywr i66$, when (he Marquis 
of WoiediT, in hia Cayruar 0* Intkni ions, affirmed 
that he had diicovrrcd “ a method by which, at a window, 
as far as eye can dif cover black from white, a man may 1 k>M 
oiicourte with hid currclpondcnt, without noife m^ide or no- 
tice taken ; being according to occasion given, or meant af- 
forded, rx re nat,i t aiui no need of provifion before hand; 
though much better if forefeen, and courfe taken by mutual 
conient of parties.*' This could be done only by mean* of 
a telegraph, v. hich in the next fenteuce is declared to have 
been rendered to perfett, that by means of it the correspon- 
dence could lie carried on 44 by night as well as by day, 

(hough as datk as pitch is black.’' 

About 40 yea:# afterwards M. A montons propqftd 
a new telegraph, lii* method was thit : Let thtre be 
people placed in fcvcral llationa, at fitch a dtftaoce from 
one anothci, that by the help ol a t tic (cope a man in one 
flatten may fee a fignal made in t!ie neat before him : he 
trull imn td-.iuly mcke the fame figial, that it may be leea 
by ptrlons in the Ration next after him, who are te commu- 
nicate it to thole in ihc following Ration, ami lb on. Thefe 
fi ;oxJs may be as letters of the alphabet, or an a cipher, 
unde: flood Only by the two perfbit* who are in the diflaflt 
places, »rd not by tboCr who make the ftgnalh. The per- 
son in the tecond Ration making ihe ft; nal lo the pc 1 Ton in 
the ih rd the vciy moment he (ir$ it in the tuft, the newt 
may be carried to the greateft dittance in a* little time as it 
ncccilary lo meke liic iK r.aL; in the tirft Hatton. I hc di- 
ttauce ©: the icvnal Rations, which mult be a# few a# pof- 
llt>le, is meajarud by the retch *>f a teMcopc. AmontoM 
tried tho method in a lms.il tract ol land before fcvcral ptr- 
fv.r<9 ot the highelt rank st the court of France. 

It was not, however, till th : -* French revolution that the * 
telegraph was applied to uleful ptirpofts. Whether M. 

Chappc, who is laid to have invented the telegraph firft nfed 
by tlic French about the end of 1 793, knew any thing of 
Aroontwns s invention or not, it i» imo«»flibIc to fay ; but 
hia telegraph was con ft raided on principle# nearly limilar, 
f l he manner of ufrnj this telegrapb was w follows ; At the 
firft Ration, which was on the roof of the palace of the 
Louvre at Paris, M. Chzppe, the inventor, received in wri- 
ting, from the committee of public welfare, the word', to be 
lent to Lifle, near which the French army at ihnl time was. 

An upright poft was rntlid on the Louvre, at the top of 
which were two tranfverie arms, moveable in all dirtttioni 
by a frnglc piece ot mechanism, and with inconceivable rapi- 
dity. He invented a number oi puli rums for theie arm*,, 
winch flood as hgni fur the letters ot the alphaLet ; and 
thefe, for the gteattr celerity and fimplicity, be reduced ia 
number as much a* pofliblc. i he grammarian will eaiily 
conceive ihat iixiecn figns may amply fupply all the letter* 
ot the alphabet* face feme letters may be omitted not only 
without iktriflunt bH with advantage. Thefe figns, a* 
they were A'bdrary, dnld be changed every week ; fo that 
the fign of B for one day might be the fign o» M the next; 
and ic was only nctxffary that the perfons at the extremi- 
ties fliouhl know the key. The intermediate operators 
were only inftru&cd generally in thefe fxxtcen fignala; which 
were lo dillinCt, lo marked, fo ddferent the one from the: 
other, that they weic eafdy remembered. The conftruo- 
lion of the machine was hah, that each fry nal was uniform- 
ly given in ptccitely the lame manner at all times : It did 
not depend on the operator's manual ikili ; and the pufittoa 
of the arm could never, for any one fignal, be a degree 
higher or a degree lower, its movement being regulated me- 
chanically. • 

M. Chappc having received at the Louvre the fentcnce 
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Teleg raph, to 1 c conveyed, gave a known fignal to the fccond ftation, 
which was Mont Martre, to prepare. At each ftatiem there 
, was a vyaich tower, where telefcones were fixed, and the 
perfon on watch gave the fi/nal of preparation which he 
had received, and this communicated lucceffively through all 
the line, which brought them ail into a ftate of Teadincf*. 
The perfon at Mom Martre then received, letter hy letter, 
the icntcncc from tht Louvre, which lie repcate 4 . with hi* 
own machine ; and this was again repeated :rom the next 
height, with inconceivable rapidity, to the final ftation at 
Lille. 

The fit ft defer iption of the telegraph was brought from 
iJuncTjefi ^ >an ' 10 Frankfort on the Maine by a former member of 
‘ the parliament of Bourdcaux, who had teen that which was 
created on the mountain of Lclvillc. As given by Dr 
Hutton from feme of the Engfilh papers, it is as follows. 
A A is a beam or mall of wood placed upright on a tiling ground 
(ng. 1. Hate Dil.), which is about 1 5 or 16 feet high. 
BJ 1 i* a beam or balance moving upon the centre A A. 
This balance-beam may be placed vertically or horizontally, 
or any how inclined, by iicans of ftrong cords, which are 
fixed to the wheel D, on the edge of which is a double 
groove to receive the two cords. This balance is about 
11 or 12 feel long, and nine inches bioad, having at the 
ends two piece* of wood CC, which like wife turn upon 
angles by means of tour other cords that pals through the 
axis of the main balance, otherwile the balance would de- 
range the cords \ the piece* C arc each about three leet 
long, and may be placed either to the right or left, hraight 
or Iquare, with the balance-beam. By means ot tbefc three 
the combination of movement is very extenfive, remarkably 
fi tuple, and eafy to perform. Below is a (mall wooden 
gouge or but, in which a perfon is employed to obferve the 
movements of the machine. In the mountain neareft to this 
another per fun is to repeat thcic movements, and a third to 
write them down. The time taken up for each movement 
is 2 z lecouds ; of which the motion alone is four Leontis, 
the other 16 the machine is ftatfonaiy. Two working mo- 
dels of this inftrument were executed at Frankfort, and fent 
by Mr W. 1 ‘by fair to the Duke of York ; and hence the 
plan and alphabet of the machine came to England. 

Various experiments were in confeqncncc tried upon tele- 
graphs in this country ; and one was foon after let up by 
government in a chain of fiat ion* Irom the admiralty- office 
to the !ea coalt. It confiiU of fix o&agon boards, each or 
which is poiled upon an axis in a lime, in fuch a manner 
that it can be either placed vertically, fo as to appeal with 
its full fixe to the obferver at the ncareft ftation, as in fig. 2. 
or it becomes iuvifiblc to him by being placed horizontally, 
as in fig. 3. fo that the nanow edge aLjic is cxpol’cd, which 
narrow edge is from adiiljncc in vifible. Fig. 2. is arrprelcn* 
tation ot this telegraph, with the pails all fhut, and the ma- 
chine ready to woi k. T, in the officer’s cabin, is the tekfeope 
pointed to the next ftation. Fig. 3. is a representation of 
the machine not at work, and with the ports all open. The 
opening of the firft port (fig. 2.) expteiks </, the fccond 
the third c , the fourth d % the fifth e, and the iixth _/, &c. 

Six boards make 36 changes, by the mull plain anJ 
fimplc fnodc of working ; and they will make many oio'e if 
more were neccfTary : but as the rtal fuperio-ity ot the tele- 
graph over all other modes of making fignal* coni: ft h in its 
nuking letters, we do not think that mote cltangc* than the 
letters of the alphabet, and the ten arithmetical ciphers, are 
ncciflary ; but, on the contrary, that thole who work the 
telegraphs lliould avoid communicating by words or figna 
agreed upon to expiefs leniences ; for that is the furc me- 
thod never to become expert at landing unexpected intclli- 
ycnce accurately. 


This telegraph is without doubt made up of the beftTelrprt 
number of combinations poflible ; five boards would be in- 
fidficient, and feveti would be ufelefs. It has been objeded 
to ft. however, that its form is too clismfy to admit of its 
•being raifed to any confidcrable height above the building 
on which it Hands ; and that it cannot be made to change 
its direction, and confcqucntly cannot be feen but irom one 
particular point. 

Several other telegraphs have been propofed to remedy 
thtfc defeats, and perhaps cithers to which the inftrument is 
Hill liable. The dial uUtc ot a dock would make an ex- 
cellent tclcgfcph, a? it might exhibit 144 figim fo as to be 
vifible at a great di fiance. A telegraph on this principle, 
with only fix divii'ons inftead of twelve, would be fimple 
and cheap, and might be raife 1 20 or to feet high above ; 
tiu- 'building without any difficulty : it might be fuppotied 
on one poll, and therefore turn tuund, an' 1 the contrail of 
colours would always be the lame. fyr'w 

A very ingenious improvement of the telegraph has been/* •> 
propofed in the Gentleman’s Magazine. It contorts of a 
fcmicircle, to be properly elevated, and fixed perpendicular- 
ly on a ftrong Hand. 1 he radius 12 feet; the Icmicirde 
confequently fomewhat more than 36. This to be divided 
into 24 parts. Each of thefe will therefore coinprife a 
fpace ot 18 inches, and an arch of y* 33' on the circumfe- 
rence. Thcic 24 divifions to be occupied by as many cir- 
cular apertures of fix inches diameter ; which will leave a I 
dear fpace ot fix inches on each fide between ihje,apcrtuies- 
Thete apertures, beginning irom the left, to denote the let- 
tci* of the alphabet, omitting K, J confonant, V, X, and 
as ufelefs for this purpotc. I here are tlicn 21 letters. 

The four other (paces are referred for ftgnali* The iuftm- 
ment to have an index moveable by a windlafa oo the centre 
of tlie femicircle, and having two tops, according as it is to 
be uftil in the day or night ; one, a circular top of lacquer- 
ed iron or copper, of equal diameter with the apertures 
(and which contrquentiy will cclipfe any of them at>ainlt 
which it refts) ; the other, a fpear or srrow-fhaped top, 
black, and highly poiiliicd, which, in Handing before any of 
the apertures in the day-timr, will be dirtinttlv vifible. lo 
the in.. lit, the apertures to be reduced hy a diaphragm fit- 
tin ; clofc to each, fo as to leave an aperture ot not more 
than two inches diameter, ‘i'he dupbtagm to be of well- 
poll iked tiu ; the inner rim lacquered black half an inch. 

All tlie apertures to be itluimuated, when the inftrument u 
tiled in the night time, by fmall lamp* ; to which, if nccef- 
fstrv, according to circumllances, convex lenfes may be added, 
fitted into each diaphragm, by which the fight may be 
powerfully concentrated and incrcafed. Over each aperture 
one of the five prifmatic coIoum lea It likely to be miilakcu 
(the remaining two being Ids diftinguithablc, and not want- 
ed, are beft omitted) to be painted j and, in their natural 
order, on a width of eighteen inches and a depth of tour, 
red, orange, yellow, green, blue } or, ftill to heighten the 
contrail, and render immediately fucctflive apertures mure 
(Iiftinguilhabk, red, ; reen, orange, blue, yellow. The whole 
inner circle beneath and between the apertures to be painted 
blade. 

W hen the inftrument is to be ufed, the index to be fet to 
the fignal apcrtuies on tb, light. All the apertures to be 
covered or dark when it begins to be ufed, except that 
which is to give the fignal. A fignal gun to be find to 
apprife tlie obferver. If the index is fet to the firft aper- 
ture, it will denote that words are to be cxprcfTcd; it to the 
fccond, that rgutes ; it to the third, that the figures ceafe? 
and that the intelligence is canted on in words. When fi* 
gures are to be ex prefled, the alter rate apertures from the 
kit arc taken in their order, to denote fiom 1 to 10 incite 

lively S 
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TeWg-nph. Gtrdy ; the feCOnd from the right denotes 105; the fifth 
* l doo. Thu order, and thcfe intervals, are taken to prevent 
any confufion in Co pcculiaiiy important an article of the in- 
telligence to be conveyed. 

Perhaps however, none of the tele graphs hitherto offered 
to the public exceeds the following, cither in Simplicity, 
chcapnefs, or facility in working, and it might perhaps with 
a fcw trilling additions, be made exceedingly diftinA. Itisthua 
*Vol I. described in the Repertory of Arts and Manufactures : For a 

p. ^Sa. nocturnal telegraph, let there be four large patent refle&ors, 

lying on the fame plane, parallel to the horizon, placed on the 
top of an obfervatory. Let each of thcfe rcfle&ors be capab'c, 
by means of two winches, either of elevation or depreffion 
to a certain degree. By elevating or deprefling one or two 
of the reflectors, eighteen very diftin# arrangements may 
be produced, as the following feheme will explain (a). 



For the Cake of example, the above arrangements are 
made to anfwer to the mo ft ncccflary letters of the alpha- 
bet ; but alterations may be made at will, and a greater 
number of changes produced, without any addition to the 
refle£tors. In the firfl obfervatory there need only he a fet 
of f>n$le rtflc&ors; but in the olheis each refle&or Ihould be 
double, fo as to face noth the preceding and fubfequent ob- 
servatory ; and each obfervatory fhould be furnifhed with 
two telcfcopcs. 1 he proper diameter of the reflcflors, and 
their diftancc from each other, will be afeertained by expe- 
ricncr. 

To convert this machine into a diurnal telegraph, no- 
thing more is ncccflary than to infert, in the place of the 
i rf eflo n , gilt balls, or any other confpici’.ous bodies. 

Were telegraphs hrought to fo great a degree of perfec- 
tion, that they could convey information fpctdily and di- 
ftinrtly ; were they fo much Amplified, that they could be 
confirmed and maintained at little cxpencc — the advanta- 
ge* which would rdnh from their life are rdmaft inconcei- 
vable. Not to fpcak of the fpecd with which information 
could be communicated and orders given in time of war, 
by means ol which misfortunes might be prevented or in* 
l'.antly repaired, difficulties removed, and difputes preclu- 
de*, and by means of which the whole kingdom could be 
prepared in an inftant to oppofe an invading enemy ; it 
might he uled by commercial, men to convey a com minion 
cheaper and fpcedier than an roprrfs can travel. The ca- 
pitals of diftaut nations might be united by chains of p':ft% 
Vol. XVIli. Part L 


and the fettling of thcfe difputes which at prefcnt take up Telegraph, 
months or y cats might then be accomplished in as many 
hours. An eftabliihment of telegraphs might then be made c a ** . 
hkc that of the poft ; and inftc.iti cf being an expcnce, it 
would produce a revenue. Until telegraphs are employed 
to convey information that occurs very frequently, the per- 
fons who arc ftattoned to work them will never become ex- 
pert, and confequeatly will neither be expeditious nor accu- 
rate, though, with practice, there is no doubt but they will 
attain both in a degree of perfection of which weKaji as 
yet have but little conception. 

TELEMACHUS, the fon of Ulyflcs and Penelope, was 
ft ill in the cradle when his father went with the reft of the 
Greeks to the Trojan war. At the cod of this celebrated 
war, Tclcmachus, anxious to fee his father, went to fork 
him ; and as the place of his refidence, and the caufe of his 
long abfonce, were then uuknovrn, he vitited the court of 
Mendaut and Ncllor to obtain information. He afterwards 
returned to Ithaca, where the fuitors of his mother Penelo- 
pe had confpircd to murder him, but he avoided their fnares; 
and by means of Minerva be difeovered his father, who had 
arrived in the iftand two days before him, and was then in 
the houfe of Eumarus. With this faithful fervant and Ulyf. 
fes T elemachus concerted how to deliver his mother from 
the importunities of her fuitors, and it was effected with 
great fucccfs. After the deuth of his father, Tclcmachus 
went to the ifland of jfcxa, where he married Circe, or, ac- 
cording to others, Cafliphone the daughter of Circe, by 
whom he had a fon called Latitat. He fomc time after 
had the misfortune to kill his mother-in-law Citcc, and fled 
to Italy, where he founded Clufiunt. Tclcmachus was ac- 
companied in his vifit to Neftor and Menclaus by the god- 
drfs of witdom under the form of Mentor. It is faid that, 
when } child, Telemachus fell into the fca, and that a dol- 
phin brought him fafe to (hore, after he had remained fome 
time under water. From this circuir.ftaoce Ulvffcs had the 
figure of a dolphin engraved on the leal which he wore or 
Kiia ring. 

From thcfe ftorics, collected from Homer and the other 
poets of antiquity, the celebrated Fenclon archbilhop of 
Cambray took tfic idea of his well-known sfditenturts of 7V- 
Jematbuj ; which, though not compofed in verfc, is jultly in- 
titled to he eftcemcd a poem. “ The plan of the work 
(fays Dr Blair) is in general well contrived; and is deficient LtHmt m 
neither in epic gTandcur nor unity of object. The author *** 
has entered with much felicity into the Ipirit and ideas of 
the ancient poets, particularly into the ancient mythology, * 
which retains more dignity, and makes a better figure in his 
hands than in tliofe of any other modem poet. His dc- 
fcriptioni arc rich and beautiful ; especially of the fofter 
and calmer fcencs, for which the genius of Fencldn was heft 
lotted ; fuch as the incidents of paftoral life, the pleafurci 
of virtue, or a country flourithing in peace. There is an 
inimitable fwcctnefs and tendemefs in fevcral of the piftons 
of this kind which he has given and his meafured profc, 
which is remaikably harmonious, gives the ftyle neatly as 
much elevation as the French language is capable of fup- 
porting even in regular verfe. 

According to the fame eminent critic, “ the beft cxccu- 
ted part of the work is the firil fix books, in which Tele- 
machus recounts bin adventures to Calvpfo. The narration 
throughout them is lively and intereiling. Afterward*, 
efpccially in the laft twelve hooks, it becomes more tedious 
and languid ; and in the warlike adventures which arc at- 
U u tempted. 


(a) Each rcfleflor, after every arrangement, mud be reftored to it* place. 
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T'Vp' inm, tempted, there is a gieat de c tSk of vigour. The chief ob- 
it]rfccn>e j^^ion a>ainft this work being claffcd with epic poems, 
arifes from the minute details of virtuous policy, into which 
the author in fome places enters; and from the difeoutfet 
and inilntdicms of Mentor, which recur upon us too often, 
and too much in the drain of commonplace morality. 
Thou h thefe were well fuited to the main dcfign of the 
author, which was to form the mind of a youny prince, 
yet they fecin not congruous to the nature of epic poetry $ 
the objeft of which is to improve us by means of actions, 
characters, and fentiments, rather than by delivering pro- 
feflVd a'.d formal indruftion.’* 

TELEPH 1 UM, truk orpixf, in botany: A penusof 
plants belonging to the clafii of ptnUnulria % and order o‘ In. 
jfvnia; and in the natural fyftcm tanging under the 54th or. 
der, Mi/eeilanrd. '1 he calyx is pentaphyllous ; there are 
five petals, which arc inferted into the receptacle ; the cap- 
fule is unilocular and t rival vular, There are two fpecics, 
the imferati and oppajltifolia. 

TELESCOPE, an optical inftrument for viewing di- 
flant objc&s ; fo named by compounding the Greek words 
rsci Jar ojf, and v«wi»» to lock at or contemfi/ate. This name 
is commonly appropriated to the l?rger fires of the inftru- 
ment, while the fmaller are called ptRsprcuvr cLASSt s, 
spy classes, opera-glssjss. A particular kind, which 
is thou »;ht to be much brighter than the rdf, is called a 

MIGHT GLASS. 

To what has been faid already with refpeft to the inven- 
tor of this moll noble and ufc<ul inftruimnt in the article 
Optics, we may add the two tollowing claims, 

Mr Leonhard Digges, a gentleman of the laft century 
of great-and various knowledge, pofitively averts in his Stra - 
tztica, and in another work, that his father, a military gen-. 
thman, had an inftrument which he uled in the field, by 
which he could bring diftant objects near, and could know 
a man at the diftance of three miles. He fays, that when 
his father was at home he had often looked through it, and 
could diftinguilh the waving of the rrtes on the oppofite fide 
of the .’cvcrn. Mr Dijgcs redded m the neighbourhood of 
Briftot. 

Francis Fontana, in his CeUftial Obftrvai\ont % publifhed at 
Naples in >646, fays, that he was allured by a Mr Hardy, 
advocate of the parliament of Pat is, a perfon of grtat learn- 
ing and undoubted integrity, that on the death of his fa- 
ther, there was found amom? his thin '* an old tube, by 
which diftant obje&a were diftin^lly feen ; and that it was of 
a date long prior to the tclefcope lately invented, and had 
been kept by him as a feerrt. 

It la not at all improbable, that curious people, handling 
fpe&aclc glaflc9, of which there were by this time great va- 
rieties, both convex and concave, and arnufing themlelvcs 
with their magnifying power and the lingular effects which 
tiicy produced in the appearance!, of things, might fome- 
times chance fo to place them as to produce dillinft and en- 
larged vifion. We know perfectly, from the table and 
feheme which Sirturu* has given us of the tools or dilhes in 
which the fpc£aclc- makers fafhioned their glafles, that they 
had convex lenfes formed to fpherts of 24 inchc* diameter, 
and of 1 1 irjerior fizes. Fie has given us a feheme of a fet 
which he qot leave to meafurc helonjing to a fpectade-ma* 
kcr of the name of Rogette at Corrnna in Spain ; and he 
fays that this man had tools of the fame lizcs for concave 
glafies. It alfo appears, that it was a general pra&icc (of 
which we do not know the prccife pmpofe) to ufe a con- 
vex and concave gbJs together. If any perlon ftiould chance 
to put together a 24-inch convex and a 1 2-inch concave 
(wrought on both fidcs) at the ddlancc of 6 inches, he 
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would have diftinft vifion, and the objeft would appear of Tdcf oye. 
double fi/.e. Concaves of 6 inches were not uncommon, • r 
and one fuch combined with the convex of 24, at the di- 
fiance of 9 inches, would have dsftinft vifion, and ohjtds 
would be quadrupled in diameter. When fucli a thing oc- 
curred, it was natural to keep it as a curiofity, although 
the rationale of its operation was not in the leall un^erftood. 

We doubt not but that this happened much oftencr than in 
thefe two inllznces. The chief wondtr is, that it was not 
frequent, and taken notice of by lomc writer. It is pretty 
plain that Galiko’s firfl tclefcope was of this kind, made 
uo of fuch fpectacle -glades as he could procure; for it mag- 
nified only three times in diameter: a thing caiUy procure! 
by fuch glafTcs as he could find witli every fpefiick maker. 

An! he could not but obferve, in his trials of their glades, 
that the deeper concaves and flatter convexes he employed, 
hr produced the greater amplification ; and then he would 
find himfdf obliged to provide a tool not ufei by the fpec- 
tacle makers, v'z. either a much flatter too! for a convex 
furface, or a much fmaller fpherc for a concave : and, not- 
withfianding his telling us that it was by rtfle&ing on the 
nature < f reftadlion, and without any inftrudlion, we arc 
pi rfuaded that he proceeded in this very way. His next 
tclefcope magnified but five times. Now the flighted ac- 
quaintance with the obvious laws of re*ra£lion would have 
dirc&ed him at once to a very fmall and deep concave, 
which would have been much taller made, and have mag- 
nified more. But he groped his way with fuch lpecbiclc- 
glaflfcs as he could get, till he at la ft made tools for very 
flat objcfl-glaftca and very deep eye-glafiirp, and produced a 
tclefcope which magnified about 25 times. Sitturu* f;tw 
it, and took the mealuresof it. He afterwards faw a feheme 
of it which Galileo had fent to a German ptir.ee at In- 
fpruch, who had it drawn (that is, the circles for the tools) 
on a table in his gallery. The objc&.glals was a plano- 
convex, a portion of a fphere, of 24 inches diameter ; 
the eye-glaf* was a double concave of 2 inches diameter : 
the focal diftance* were therefore 24 inches and 1 inch 
nearly. This muft have been a very lucky operation, for 
Sirturus fays it was the bell tclcfcopc he had feen j and we 
know that it requires the very belt work to produce this 
magnifying power with fuch fmall fpherts. Tclefcope# 
continued to be made in this way lor many years; and Ga- 
lileo, though keenly engaged in the observation of Jupiter’s 
fate Hites, being candidate lor the prize held out by the Dutch 
for the difeovery of the longitude, and therefore much inte- 
refted in the advantage which a convex eye glafs would have- 
given him, never made them of any other form. Kepler 
publilhed his Dioptrics in r6ii t in which he tells u«, all' 
that he or others had difeovered ol the law of rcfra£tior. r 
viz. that in very fmall obliquities of incidence, the angle of 
refraction was nearly -fd of the anplc of incidence. This- 
was indeed enough to have pointed out, with fufficicnt ex* 
a&ncfi, the conftruftion of every optical inftrumtnt that we- 
are even now poflefTed of ; for this proportionality of the 
angles of incidence and icfraftion is aflumtd in the conftruc- 
lion of the optical figure for all of them ; and the deviation- 
from it is Hill conlidcred a?, the rejnemrnt of the art, and wa# 
not brought to any rule till 50 years after by Huyghcm, 
and called by hint axfxratiox. Yet even the fagaciou# 

Kepler feerns not to hive feen the advantage of any other 
conflru&ion of the tclefcope; he juft feerns to acknow* 
ledge the poffibility of it : and wc are ftirprifcd to fee wri- 
ters giving him as the author of the aflronomical tclefcope^ 
or even as hinting at its conftru&icm. It is true, in the lift 
propofition he Ihows how a telefcope may be made appa- 
rent/} with a convex eyc-glals ; but this is only a frivolous 
1 fancy; 
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TeltfcojML fancy, for the eye-plafs is diic&ed to be made convex ex- 

■' 1 tcrnally, and a very deep concave on the infide ; fo that it 

i% in fa&, a mcnifcus with the concavity prevalent. In the 
86th proportion, he indeed fhows that it ia pofiiblc fo to 
place a convex glib behind another convex glaf% that an 
eye (hall fee objetU ditlinft, magnified, and inverted ; and 
he fpeaka very fa^acioufly on the fubjed. After having 
faid that an eye placed behind the point of union of the 
firft glafs will fee an objefl inverted, he (hows that a fmall 
part only will be feen ; and then he fhows that a convex 
glala, duly proportioned and properly placed, will (how 
more of it. But in (bowing this, he (peaks in a way which 
(hows evidently that he had formed no ditlin& notions of 
the manner in which this effe& would be produced, only 
faying vaguely that the converoency of the fecond glafs 
would connteraft the divergency beyond the focus of the 
full. Had he conceived the matter with any tolerable di- 
ll inclnefs after feeing the gTeat advantage of talcing in a 
field greater in almoft any proportion, he would have eager- 
ly catched at the thought, and enlarged on the immenfe im- 
provement. Had he but drawn one figure of the progrefs 
of the rays through two convex glades, fuch as fig. 12. of 
PI.CCCEXIV. the whole would have been open to his view. 

.This ftep, fo eafy and fo important, was referred for Fa- 
ther Scheiner, as has been already obferved in the article 
Optics ; and the conftru&ion of this author, together 
with that of janfen, arc the models on which all refrafting 
tele I copes are now con ll ru&cd ; and in all that relates to 
their magnifying power, hrightnefs, and field of vifion, they 
may be conftrudlcd on Kepler’s principle, that the angles 
of refrattion are in a certain given proportion to the angles 
of incidence. 

But after Huy,jhcns had applied hi® elegant geometry to 
the difeovery of Sncllius, via. the proportionality, not of the 
angles, but of the fines and had ascertained the aberrations 
from the foci of infinitely (lender pencils, the rcafons were 
clearly pointed out why there were fuch narrow limits af- 
fixed by nature to the performance of optical inftiuments, 
in confcqucncc of the indiftintlnefs of vifion which rcfulted 
from conftru&ions where the magnifying power, the quan- 
tity of light, or the field of vifion, were extended beyond 
certain moderate bounds. The theory of aberrations, which 
that moft excellent geometer cllahlifhcd, has enabled us to 
diminifh this indiftintlnefs arifing from any of ibefc caufes; 
and this diminution is the foie aim of all the different con- 
flru&ions which have been contrived fincc the days of Ga- 
lileo and Scheiner. 

The defeription which has been already given of the va- 
rious conftrutlions of telefcope* in the article Optics, is 
fufficicnt for inftrufiing the reader in the general principles 
of their conftrutlion, and with moderate attention will (how 
the manner in which the rays of light proceed, in order to 
enfute the different circumltances of amplification, brightnefs, 
and extent of fid 1, and even diftintlnefs of vifion, in as far 
as this depends on the proper intervals between the glaffe*. 
But it is infufEcient for giving us a knowledge of the improve- 
ments which are aimed at in the different departures from 
the original con fir unions ot Galileo and Scheiner, the ad- 
vantage of (he double cyc-glafsof Huyghens, and the quin- 
tuple eye-glaf* of Dollond : dill more is it infufficimt for 
(bowing us why the higheft degrees of amplification and mod 
extenfive field cannot ^>e obtained by the mere proportion 
of the focal dillanccs of the glades, as Kepler had taught. 
In (hort, without the Huyghenian doctrine of aberrations, 
neither can the curious reader learn the limits of their per- 
formance, nor the artift learn why one telefcope is better 
than another, or ia what manner to proceed to make a tc- 
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lefcope differing in any particular from thofc which he fer* TeJef c-pft. 
vilely copies. ’ r v 

Although all the improvement* in the cnnftrutlron of te. 

Icfcopes fincc the publication of Huyghens’s Dioptrics have 
been the productions of this ifland. and although Dr Smith 
of Cambridge has given the rnotl elegant and perfpicuous 
account of this feiervee that has yet appeared, we do not re- 
coiled a performance in the Englifh language (except the 
Optics of E merlon) which will carry the reader beyond the 
mere fchoolboy elements of the fcience, or enable a perfon 
of mathematical (kill to imdcrlland or improve the contlru'*- 
tion of optical inllruments. The latt work on this fubjetl 
of any extent (Dr Pricftley’s Hiftory of Vifion) is merely 
a parlour book tor the smufement of half- taught dilettanti, 
hut is totally deficient in the mathematical part, although it 
is here that the fcience of optics has her chief claim to pre- 
eminence, and to the name of a disciplina accvrata. 

But this would have been ultra crefidam ; and the author 
would in all probability have made as poor a figure here as 
he has done in his attempts to degrade his fpccics in bis 
Commentaries on the VibratiumcuU of Hanley; motions 
which neither the author nor his amplificator were able to 
undcrltand or explain. We trull that our readers, jealous 
as we arc of every thing that finks us in the tale of nature’* 
work*, will pardon this tranfient ejaculation offplcer?, when 
our thoughts arc called to a fyllcm which, of ahfo/ute and an t - 
voidable ntcefltj, makes the divine mi so nothing but a qui- 
vering of that matter of which it is the author and uner- 
ring director. SeJ m'jfum fartamns. 

W c dunk therefore that we (ball do the public fomc fer- 
vice, hy giving fuch an account of this higher bramh of op- 
tical fcience as will at Icaft tend to the complete Under- 
Handing of this noble inflrument, by which our conceptions 
of the extent of almighty power, and wifdom, and benefi- 
cence, are fo wonderfully enlarged. In the profecution of 
this we hope that many general rules will emerge, by which 
artilla who arc net mathematicians may be enabled to con- 
ftrutt optical inftruments with intelligence, and avoid tin- 
many blunders and defers which remit from mere (ervile 
imitation. 

The general aim in the conftrutlion of a telefcope is, to 
form, by means df mirrors or lenfes, an image of the dillant 
object, as large, as bright, and a* extenfive as is pofliblc, 
confidently with diftintlncfi ; and then to view the image 
with a magnifying glafs in any convenient manner. Thin 
gives us an arrangement of our fubjetl. We fhall firft (how 
the principles ot conftru&ion of the objctl-glafs or mirror, 
fo as that it (hall form an image of the diilant object with 
thefe qualities ; and then (how how to conftruft the magni- 
fying glafs or eye piece, fo as to preferve them unimpaired. 

This indiftintlnefs which we with to avoid arifes from 
two caufes; the fpherical figures of the refra&ing and re- 
ieding furfaccs, and the different refrangibility of the dif- 
ferently coloured rays of light. The firft may be culled the 
spherical and the fecood the chromxtic indiftirittnefs{ 
and the deviations from the foci, determined by the elemen- 
tary theorem (Optics, p. 289.), may be called the sphe- 
rical and the chromatic aberrations. 

The limits of a Work like this will not permit us to give 
any more of the dotlrinc of aberrations than is abfolutcly 
neceflary for the conftruttion of achromatic telefcopcs ; and 
we mull refer the reader for a general view of the whole to 
Euler’s Dioptriei, and other works of that kind. Di Smith 
has given as much as was neceflary for the comparifon of 
the merits of different glades of limilar conflruCtion, and 
this in a very plain and elegant manner. 

We (hall begin with the aberration of colour, bccaufc it 
is the mod fimple. 

U u a . Let 
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Let white or compounded light fall perpendicularly oa 
the flat fide PQ_(fig. I.) of a plano-convex lent PVQ^ 
whofr axis is CV and vertex V. The white ny /T railing 
on the extremity of the lens is difpeifcd by refi action at die 
point Puf the fphcrical furface, end the red ray fjocs to the 
point r of the axis, and the vioht «ay to the point v. In 
iike manner the white ray yO if dilperfed by refraction at 
CJ. the red ray going to r, and the violet to v. The red 
jay IV erodes the violet ray Qji in a point D, and Qr 
crofl'cs Pp in a point E ; and the whole light reflated and 
difpeifcd by the circumference, whofc diameter is PQ, pafTet 
through the circular area, whole diameter is DE. Sup- 
ped: tig that the lens is of fuch a form that it would collrtk 
red rays, rrfra&cd by its whole furface in the point r , and 
violet in the point v ; then it is evident that the whole light 
which occupies the furface of the lens will pafs through this 
little circle, whole diameter is DE. Therefore while light 
ifiuing from a point fo diftant that the rays may be coufi- 
dered to parallel, will not be collected in another point or 
focus, but w ill be difperfed over the furface of thr* little 
circle j which is therefore called the circle r>f chromatic df- 
perfion i and tire radiant point will be reprefented by this 
circle. The neighbouring points arc in like manner repre- 
sented by circles ; and thefe circles encroaching on and 
mixing with each other, moil occafion haxirefa erconfuhon, 
and render the pidure iodiftind. This indiftin&ncf* will be 
greater in the proportion of tlic number of circles which arc 
in this maimer mixed together. This will be in the pro- 
portion of the room that is for them ; that is, in proportion 
to the area of the circle, or in tire duplicate proportion of 
its diameter. Our firft bufinefs therefore is, to obtain mca- 
fures of this diameter, and to mark the connection between 
it and the aperture and focal dillance of the lens. 

Let i be to r as the fine of incidence in glafs to the line 
of refraction of the red rays ; and let i he to v as the line of 
incidence to the fine of refraction of the violet rays. Then 
we fay, that when the aperture PQis moderate, r — r : v-f-r 
-—2 i = DE : PQ, very nearly. For let DE, which is evi- 
dently perpendicular to Vr, meet the parallel incident rays 
ill K and L and the radii of the fphcrical furface in G and 
H. It is plain that GPK is equal to the angle of inci- 
dence on the poftcrior or fpherical furface of the lens; aud 
GPr and GPv arc the angles ot refradbon of the red and 
the violet rays ; and that GK» GD, and GE, arc very near- 
ly as the fines of thofc angle*, bccaufe the angles are lup- 
pofed to be (mail. We may therefore inftilute this propor- 
tion D£ : KD rr v — r : r— • ; then, by doubling the con- 
ic quests DE : :KD ss v— r ; 2r— 2r. AlfoDE : iKD + 
DE= V — r: 2 r— li + v — -*•,= V — r : r+v — ii. But 2K.D 
■fDE is equal to KL or PO. Therefore we have DE : 
PQj= v — r : r-fv — 2 t. D. 

c or. 1. Sir Iliac Newton, by mod accurate obfervation, 
found, that in common glafs the lines of rctrs&ion of the 
red and violet rays were 77 and 78 where the fine ot inci- 
dence was 50. Hence it follows, that i» — r is to v-f-r— 
2 1 as i to 55 ; and that the diameter of the fnullcft circle 
of difperGon is -,' f th part of that of the lens. 

2. In like manner may be determined the circle of difper- 
f on that will comprehend the rays of any particular colour 
or fet o' colours. Thus all the orange and yellow will pais 
ihrou h a circle wh'ofc diameter is r th ot that ot the lens. 

3. In different furlaccs, or plano-convex lenfes, the angles 
of aberration rPo arc as the breadth PQjdirc&ly, aud as 
the focal diitance VI* inveifcly ; bccaufe any angle DI’E is 
as its fubtenfe DE dircdtly and radius DP inversely. A r . B. 
we call VT the focal diftancc, becaulc at this diftancc, 
or at the point F, the light is moil of all conftipatcd. if 
we examine the focal diitance by holding die lews to the 


o ] TEL 

fun, ue judge It ta be where the light is drawn into the TJifcn* 
fmalleft fpot. » ' 

When we reded that a lens cf5i inches in diameter has 
a circle of difperGon T ' a th ol an inch in diameter, ire are fur- 
p iled that it produces any picture of an object that can be 
diltiuguifhed. We ihoul .1 not expert greater diftin&aefs 
from fuch a lens dun would be produced in a camera ob- 
feura without a lens, by fimply admitting the light through 
a hole of i^th ol an inch in diameter. 1 his, we know, would 
be very hf*zy and confufcd. But when vre rematk the fu* 
perior vivacity of the yellow and orange light in companion 
with the reft, we may believe that the effect produced by 
the condition of the other colours will be much left fetifiblc. 

But a flronger rcafon is, that ibe light is much denfer in 
the middle of the circle of difpetfion, and is exceedingly 
taint towards the maigin. This, however, mull not be 
taken for granted ; and we mull know diitindtly the man- 
ner in which the light of different colours is diftributed over 
the circle of chromatic difpetfion, before we pretend to pro- 
nounce on the immenfc difference between the indiiLnd- 
nefa ariling from colour and that arifmg from the fphcrical 
figure. We think this the more ncceffary, bccaufe the il- 
luilrious difeoverer of the chromatic aberration has made a 
great mitlakc in the companion, becaulc lie did not ceniider 
the diilribution of the light in the circle of fphcrical difper- 
Gon. It is therefore proper to inveftigate the chromatic 
diilribution of the light with the fame care that we bellowed 
on the fphcrical difpetfion in Ovtics, o° 251. &c. ; and we 
lhall then lee that the fuperiority of the re fleeing tdefcope 
is incomparably lefs than Newton imagined it to be. 

Therefore let EB (fig. 2.) reprefent a piano convex ler.§, 
of which C is the centre and C r the axis. Let us fuppofe 
it to have no fphtiical aberration, but to collcA rays occu- 
pying its whole furface to finglr points in the axis. Let a 
beam of white or compounded light fall perpendicularly on 
its plane lurface. The rays will be fo re framed by its cur- 
ved furface, that the extreme red rays will be collected atr, 
the extreme violet rays at ti>, and thofe of intermediate rc- 
frangibility at intermediate points, p,/,£, £,/>, vs of the line 
r w, which is nearly T 'fth ofrC. The extreme red and violet 
rays will crofs each ocher at A and D ; and AD will be a 
keiion or diameter of the circle of chromatic difperfion, and 
will be about r 'j-th of EB. We may fuppofc n»r to be bi- 
icdtcd in h t becaulc mb is to br very neatly in the ratio of 
equality (forri : rC = b A : rE, = b\ :<B, ~<tvb : wC). 

The line re v will be a kind of prrimatic fpeCtrum, red Irom 
r to o t orangc-coloured from 0 to jr, yellow from / to /, 
gTeen from g to b t blue from b to /*, purple from / to r, and 
violet from t> to 

The light in its compound flatc mull be fuppofed uni- 
formly dcufe as it falls upon the lens ; and the fame mult 
Lc faid of the rays ol any particular colour. Newton lup- 
pofes alfo, that when a white ray, fuch as rE, is difperfed 
into its component coloured ray* by refraction tt E, it is 
uniformly fpread over the angle DEA. This fuppofitioa 
is indeed gratuitous ; but we have no argument to the con- 
trary, and may therefore confidcr it as juft. The conic- 
qucncc is, that each point w, v,/, b, See. of the fpefirum is 
not only equally luminous, but alfo illuminates uniformly its 
corrcfpunding portion of AD : that is to fay, the coaling 
(fo to term it) uf any particular colour, fuch as purple, 
from the point /, is uniformly denfe in every part of AD 
on which it falls. In like manner, the colouring of yellow, 
intercepted by a part of AD in its paflage to the point/, 
is uniformly denlc in all its part:). But the denfity of the 
different colours in AD is extremely different : for fince 
the radiation in *v is equally denle with that in /, the den- 
fity of tlic viukt colouring, which radiates from ec, and i» 
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fcope farad over the whole of AD, muft he much ltfs than the 

"v denfity of the purple colouring, which radiates from /, an! 

occupies only a part of AD round the cirdk b. Thefe 
def.tttes mure be very nearly in the invetfe proportion of 
•tab' to f b x . 

Hence wc fee, that the central point 4 will he very in- 
tenfely illuminated by the blue nv'iatitu? from p b and the 
green intercepted from bg. It will be more faintly illumi- 
nated by the purptc radiatin r ♦rom v/*, and the yellow in- 
tererpted from gy ; and (Jill more faintly by the violet from 
«i'?, and the orange ar.d red intercepted from yr. The 
whole colouring will be a white, tending a little to yellow, 
s ncfi. 'lire accurate proportion of thefe colourings may be 
computed from our knowledge of the pofition of the points 
Ac. But this is cf little moment. It is of more 
confequence to he able to determine the proportion of the 
total intenfity of the light in b to its intenfity in any other 
point I. 

For this pnrpofe draw rlR, IxoW, meeting the lens "in 
R and W. The point ! receives none of the light which 
pa flea through the fpace RW : for it is evident that b I : 
CR — b A : CE, = i : 5 1 , and that CR = CW ; and there- 
fore, fire* all the light incident on EB pafTcs th-ongh AB, 
all the light incident on RW pafles through Ii (4i being 
made = 41). Draw olO, j 1Y, g IG, I/P, I*V. It is 
phin, that I receives red light from RO, orange from OY, 
yellow from YG, green from GE, a little blue from BP, 
purple from PV, and violet from VW. It therefore wants 
fomc of the green and of the blue. 

That we may judge of the intenfity of thefe colours at I, 
fuppofc the lens covered with paper pierced with a fmall 
hole at G. The green light only will pal's through I j the 
other colours will pafs between I and b, or between I and 
A, according as they are more or lefs refrangible than the 
particular green at I. This particular colour converges to 
/, end. therefore will illuminate a fmall fpot round I, where 
it will be a 3 much d**nfcr than it is at G as this fpot is 
fmaller than the hole at G. The natural denlity at G, there- 
fore, will be to the incrcafcd denfity at I, as g I 1 to jG*, or 
as gb* to gC\ or as 4 1 1 to CG*. In like manner, the natu- 
ral rienfitv of the purple coming to I through an equal hole 
at P will be to the increafed denfity at I as 41* to CP*. 
And thus it appears, that the intenfity of the differently co. 
loured illuminations of any point of the circle of difperfior, 
i* inversely proportional to the fquarc of the diftance from 
the centre of the lens to the point of its furfacc through 
which the colouring light comes lo this point of the circle 
of difperfion. This circumftance will give us a very cafy, 
and, we think, an elegant lolution of the queftion. 

BifcA CE in F, and draw FI. perpendiculat to CE, ma- 
king it equal to CF. "i hrough the point L deferibe the 
hyperbola KLN of the fecond order, that is, having the 
OTdinitcs EK, FL, RN, Ac. inverfely proportional to the 
Iquarcs of the ablciffz CE, CF, CR, &c. ; fo that FL : KN 

: Cft*’ ° r = CR* : & c * ft * s l ^ 3t 

thefe ordinates are proportional to the denfities of the fevcral- 
ly coloured liglits which go from them to any points what- 
ever of the circle of difperfion. 

Now the total denlity of the light at I depends both on 
the denfity of each particular colour and on the number of 
colours which fall on it. The ordinates of this hyperbola 
determine the firft ; and the fpace F.R meafurct the number 
of colours which fall on 1 , bccaufc it receives light from the 
whole of ER, and of its equal BW. Therefore, if ordi- 
nates be drawn from any point of ER, their fum will be as 
the whole light which goes to I { that is, the total denfity 
of the light at 1 will be proportional to the area NREK. 
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Now it is known that CExEK is equal to the infinitely Tefefco;*. 
extended arta lying beyond F-K ; and CRxRN is equal to * " * 
the infinitely extended area lying beyond RN. Therefore 
the a r ca NREK is equal to CRxRN — CExEK. But 
CF ; CFs 

R N and E K are rcfpcdtivcly equal to and p... There- 

( CR CF \ 

CR 1 — CE v 


(ek 


-n).» 


CF‘X 


CE-CR 


CF‘ ER 


CExCR* 


= CF' X 


a coriftant quantity. Therefore 


= CF’ X 

ER __ 

CExCR’ ~ cJE^CR' ® ut * >cc,l| fe CF it i of CE, 
CF* . _ CT _ CP 
CE U -2CF’- 2 

ER A I 

the denfity of the light at I is proportional to or to $ 

bccaufc the points R and I are fimilarly fituated in EC 
and A b. 

Farther, if the fcmi-aperlurc CE of the lens be called 
CF* . AI 

1 , — - n = p and the denfity at I is = -gyp 

Here it is proper to obfervr, that fincc the point R has 
the lame filtration in the diameter EB that the point l hns 
in the diameter AD ot the circle of difperfion, the circle 
deferibed on EB may be couecived as the magnind repre- 
fentation of tlic circle ot difperfion. The point F, for in- 
ftance, reprefents the point / in the circle of difperfion, 
which Uifc&s the radius 4 A ; and f receives no light from 
any part of the lens which is nearer the centre than F, being 
illuminated only by the light which comes through EK 
and its oppofitc BF. The fame may be faid of every other 
point. 

In like manner, the denfity of the light iu /, the middle 
EF EF 

between b and A, is meafured by which is = j r p nr J. 

Thia makes the denfity at this pwint a proper ftandard of 
companion. The denfity there is to the denfity at I « 1 
Al 

to yy, or as 41 to Al ; and this is the fimplclt mode of 

comparifou. The denfity half way from the centre of the 
circle of difperfion is to the denfity at any point I as 4 1 
to IA. 

I.aftly, through I. deferibe the common reflangular hy- 
perbola 4L«, meeting the ordinates of the former in 4, L, 
and * : and draw kb parallel to EC, cutting the ordinates 
>n ft/. r t Ac. 1 hen CR : CE = El : R11, and CR : CE 
“■CR — El : Rn — E4, or CR : RE ee Ei : r«, and b 1 
» I A zr E4 : r n. And thus wc have a very fimpfc expref- 
fton of the denfity in any point of the circle of difperfitn. 
Lit the po:nt oc anywhere, as at I. Divide the lens in R 
a * *» divided in I, and then rn is as the denfity in I. 

Thefe two meal urea were given by Newton ; the firft in 
his Trearife de Mundi Syfltmalr t and the lad in his Ojtficj g 
but both without demo nft ration. 

It the hyperbola 4Ln he made to revolve round the axis 
CfL.it will generate a ft lid fpindle, which will rneafurc the 
whole quantity ot light which paflei through different po-- 
tions of the circle of difperfion. 1 hus the Mid produced 
by the revolution of L*/ will rneafurc all the light which 
occupies the outer part of the circle of difperfion lying 
without the middle or the radius. This fpace is Jthsof the 
whole circle j but the quantity of light is but Jth of the 
whole. 

A ftill more fimple exptrflinn of the whole quantity of 
light paffing through different portions of the circle of chro- 
matic dilpciiion may now be obtained as follows : 

It has been demonftrated, that the denfity of the light at 

1 : 
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— T i* as » or * 9 Suppofe the figure to turn round 

the axis. I or R defcribe circumferences of circles ; and the 
whole 'light priding through this circumference is as the 
circumference, or as the radius, and as the denfity jointly- 
ER 

It is therefore as X CR, that is, as ER. Draw any 

Oraight line Em, cutting RN in /, and any other ordinate 
FL in *R/. The whole light which illuminate* the cir- 
cumference deferibed by I is to the whole li^ht which il- 
luminates the centre b as ER to EC, or as R/ to Cm. In 
like manner, the whole light which illuminates the circum- 
ference deferibed by the point / in the circle of difpcrfion 
is to the whole light which illuminates the centre 4 , as b x 
to Cm. The lines Cm, RS, Fx, arc therefor e proportional 
•to the whole light which illuminates the correlponding cir- 
cumfcrcncrvin the circle of difpcrfion. Therefore the whole 
light which tails on the circle whofe radius is 41 , will be re- 
prefented by the trapezium in CRS ; and the whole light 
which falls on the ring deferibed by I A, will be reprefented 
by the triangle £ / R ; and fo of any other portions.^ 

By confidcrirg the figure, we fee that the diftribution 
of the light is exceedingly unequal. Round the margin it lias 
no fenlible denfity ; while its denfity in the very centre is 
incomparably greater than in any other point, being ex- 
prefled by the afymptotc of a hyperbola. Alfa the circle de- 
ferred with the radius contains Jth* of the whole li.^ht. 

2 

No wonder then that the confufion caufcd by the mixture 
of thefe circles of difpcrfion is lefs than one fhould expert ; 
be (ides, it-is evident that the mod lively or impreflivc co- 
lours occupy the middle of the fpeftrum, and are there 
much denfer than the reft. The margin is covered with 
an illumination of deep red and violet, neither of which co- 
lours arc hrillrant. The margin will he of a dark claret co- 
lour. The centre revives all the colours, but in a propor- 
tion of intenfity greatly different from that in the common 
prifmatic fpe&rum, becaufe the radiant points L, 4 ,jf, &c. 
by which it is illuminated, are at fuch different dillances from 
it. It will be white ; but we apprehend not a pure wl\ite, 
being greatly overcharged with the middle colour*. 

Thefe conliderations (how that the coloured fringes, 
which are obferved to border very luminous objects feen on 
a dark ground through optical inftruments, do not proceed 
from the ebje^f-glafs of a telifcopc or microfcope, but from 
an improper conffru&ion of the cyc-glaffcs. The chroma- 
tic difperfion would produce fringe* of a different colour, 
when they produce any at all, and the colours would be 
differently difpofed. But this difpcrfion by the objeft-glafs 
can hardly produce any fringe* : it* effcfl is a general and 
aimed uniform mixture of circles all over the field, which 
produces an uniform hazinefs, as if the obje& were viewed at 
an improper diftance, or out of its focus, as we vulgarly ex- 
prefs it. 

Wc may at prefent form a pood guefs at the limit which 
this caufc outs to the performance of a tclcfcope. A point 
of a very dillant object is reprefented, in the pifture formed 
by the objeft-glafr, by a little circle, whofe diameter is at 
lead th of the aperture of the object glafs, making a'very 
full allowance for the fuperior brilliancy an \ denfity o* the 
central light. We look at th:6 piduit with a magnifying 
cyc-glafs. This magnifies the picture of the point. If it am- 
plify it to fuch a degree as to make it an object individually 
xlifb'nguilhable, the confufion is then fenlible. Now thi* 
can be computed. An objc£t fubtending one minute of a 
degree is diilinguilhcd by the dulled eye, even although it 
fcc a daik objedt on a bright ground. Let u$ therefore lup* 


pofc a tclcfcope, the object -glafi of which is of fix feet focal Tcldnp. 
didance, and one inch aperture- 'Hie diameter of the cir- • * 
cle ei chromatic difpcrfion will be T 4ijth aa ‘ nc ^* which 
fubtends at the centre of the objcft-glafs an angle of about 
9r fecond*. This, when magnified fix times by an cye-glaf*, 
would become a diftinguifhakle object ; and a teletcope of 
this length would be indiltintt if it magnified more than fix 
times, it a point were thus fpread out into a fpot o! uniform 
intenfity. But the fpot is much lets intenfe about its mar- 
gin. It is found experimentally that a piece of engra- 
ving, having fine crols hatches, is not fcnfibly iudiftind till 
brought fo far from the limit* of perfectly diftinff vifion, 
that this i rid iilinct fiefs amounts to 6' or $’ in breadth. — 
Therefore fuch a teld'cope will be fcnfibly did in& when it 
magnifies 36 limes ; and this is very agreeable to experi- 
ence. 

We come, in the fecond place, to the more arduous tafk 
of afeertaining the error arilirg from the fpbcnca) figure of 
the furfaces employed in optical indruments. — Suffice it to 
fay, before we begin, that although geometers have exhi- 
bited other forms of lenfe* which are totally exempt from 
this error, they cannot be executed by the artill ; and w r c 
arc therefore reilrided to the employment of fphcrical fur- 
faces. 

Of all the determinations which have been given of fphcri- 
cal aberration, that by Dr Smith, in his Optics, winch is 
an improvement of the fundamental theorem of that mod 
elegant geometer Huyghens, is the moil perfpicuous and 
palpable. Some others are more cor.cife, and much better 
fitted for after ufc, and will therefore be employed by us 
in the profecution of this article. But they do not keep in 
view the opiical fads, giving the mind a picture of the pro- 
grefsof the rays, which.it can contemplate and difeover amidtt 
many modifying circumllanccs. By ingenious lubflitulions 
of analytical fymbols, the inveftigation is rendered expedi- 
tious, concifc, and certain ; but thefe are not immediate 
fymbols of things, but of operations of the mind ; objects 
fufficiently fubtile of themfclvea, and having no need of fub* 
flitutions to make us lofe fight of the real fubjeft ; and thus 
our occupation degenerates into a proccfs aimed without 
ideas. Wc fhall therefore fet out with Dr Smith’s funda- 
mental Theorem. 

I. /a RefleSmiu. 

I.ct AVB (fig. 3.) be a concave fphcrical mirror, of 
which C is the centre, V the vertex, CV the axis, and F 
the focus of an infinitely (lender pencil of parallel rays paf* 
fing through the centre. J.et the ray a A, parallel to the 
axis, be reflected in AO, eroding the central ray CV in /. 

Let AP he the fine of the fcmiviperturc AV, AD its tan- 
gent, and CD its fecant. 

The aberration F f from the principal focus of central 
rays is equal to \ of the excels VI) of the fecant above the 
radius, or very near equal to 1 of VP, the verfed fine of the 
/cnii -aperture. 

For bccaufe AD is perpendicular to CA, the point3 C, 

A, D, are in a circle, of w r hich CD it the diameter ; and 
becaufe A/ is equal to C /, by rcafon of the equality of 
the angle* / AC,/CA, and CA a, f is the centre of the 
circle through C, A, 1 ), and /D is J CD. But FC is 
== 4 CV. Therefore V f is ' r of VD. 

But becaufe DV : VP=DC : VC, and DC is very little 
greater than VC when the aperture AB is moderate, 1 )V 
is very little greater than VP, ant! F f is very nclrly equal 
to 4 of VP. 

Cor. 1. The longitudinal aberrition is = —7^7* ^ 

AV 1 4 CV 

PV is very nearly = 

Cor. 2. 
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The lateral aberration FG is = - 


343 

For 


AV' 
a CV 

FG : F/= AP : P /, = AV : i CV nearly, and lUere- 

t vn — AV ’ v 1 AV* 
fore FG = _ = 

2. In Rtfrati'wnt ■ 

Let AVB (fig. 4. A or B) be a fpHeracal furface fepa- 
rating two redrafting Jubilance*, C the centre, V the. vertex, 
AV the femi aperture, AP its fine, PV its verfed line, and 
F the focu* of parallel rays infinitely near to the ax is. Let 
the extreme ray *A, parallel to the axii', be refrafted into 
AG, crcILu j CF in /*, which it therefore the focus of ex- 
treme parallel rays. 

Tk- redongU vf the Jtne of rnddemte, by the tFfferenee of the 
Jinn ofintiJrme drJ refreQitm , it to the j qua re of the fir.; of rt • 
fredttm , as the verfed fine of the ftmi-aftrlure it to the /oagvudt- 
no! ahherratkn of the extreme rays. 

Call thq line of incidence i, the fine of refraction r, and 
their difference </. 

Join CA, and about the centre f deferibe the arch AD. 
The ancle ACV is equal to the an.de of incidence, ind 
C\f is the angle of refraftion. Then, Cnee the fine of 
incidence is to the f:nc of refraftion as VF to CF, or as 
A J to C/, that is, as Tif to C/, we have 

CF:FV = C/s/D 
bv conversion CF : CV = C /: CD 
altera. cenver. CF — C /: CV — CD = CF : CV 
or - F/:VD= CF:CV, = r:d. 

A p» AP* ~ AP * 

Now PV = gp- £"cv> = j cv near, ! r ’ “ d FD ~]Y+f V 

AP 1 A P * 

= nearly, = ^ nearly. Therefore PV : PD 

— FV : CV. and DV : PV = CF : FV nearly. 

Wc had above F / : VD = r : d; 

and now - VD : PV = CF : FV, = r;i; 

therefore - F /: PV r= r * : di, 

and F f=j: X-PV. £. D . 

The abberration will be different according as the refrac- 
tion is made towards 0** from the perpendicular ; that is, ac- 
cording as r is Icfs or greater than i. 1 hey are in the ra- 


tio of jr to 


ot of r > to t*. The abberration there- 


fore is always much dimintfhed when ‘he refraftion is made 
from a rare into a denfe medium. The proportion of the 
fm cs for air and glafe is nearly that of 3 to 2. When tlie 
light is refiaftcd into the glafs. the abberration is nearly y 
ot PV ; and when the light paflea out of ghtfs into air, it is 
about | of PV. 

r * 'AP* r * 

Cor. I. F/sjj X 2 -^y nearly, and it is alfo = j* X 

AP* AP 1 

jpy , becaufe PV 2= nearly, and 1 :d = FV : C V. 

Cor. 2. Becaufe/ P : PA = F/: FG 

or FV : *AV = Vf: FG nearlv, 

AV r * 

we have F G, the lateral abberration, zz F/X "jry » = Ji 
AV 3 r* AV* 


iFY 


*» » — ; 1 X 


a CV *' 


FG 


Cor. 3. Becaufe the angle F'A/ia proportional to j,y very 

r * 

nearly, we have the angular abbei'ration FA/ = •jz X 
AV* r* AV* 
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In general, the longitudinal aberrations from the focus Tckft'f*. 
of central pirallc! rays are as the fquares of the aperture* — w ‘" 
dircftly, and as the focal diftances inverfely ; and the literal 
aberrations arc as the cubes of the apertures direftly, and 
the fquares of the focal diffancts inverfely ; and the angular 
aberrations are as the cubes of the aperture direClIy, and 
the cubes of the focal diffances inverfely. 

‘i*hc reader mull hive obferved, that to Amplify the in- 
vcfticration, fome fmall errors are admitted. PV and PD arc 
not in the exaft proportion that we affumed them, nor is 
D/ equal to FV. But in the fmall aperture* which fuf- 
frcc tor optical inllmmeuts, thefc errors may be difre- 
garded. 

This fphericsd aberration produces an indiffinftnefs of »i- 
fion, in the fame manner as the chromatic aberration doew, 
v by fpi trading out every mathematical point o? the ob- 
jeft into a little fpot in it* picture ; which Ipots, by mixing 
with each other, confufe the whole. Wc muff now deter- 
mine the diameter of the circle of diffution, a* wt did in the 
cafe of chromatic difperfion. 

Let a ray ® (fig. 5.) be refrafted on the other fide of 
the axis, into « H r, cutting A/G in H, and draw the 
perpendicular EH. Call A V a, ■ V m\ Vf (or VF, or 
V f, which in this companion may be takeu a* equal) 

F/=i, and/ E = e x. 

AV*:« V a zzYf : F # (already demon ilratcd) and F 0 

,> a 1 ^ 

“ 7* and F/ — F f, (or ff) =b — JT*, = ""TV”* 


= — ; X a *— « * 


= /E;EK, or f:o=zx:j- t = EIL 
EH : E *, or « :/ = y : — , r= E r. 

ox * — -rn e * 

— 4- x, = — ! , ltiercforc- 

* « ■ * 


X 


# 


x = 
i 


a YV 1 


~i* x iCV> 


“vXtf+ , *X(i — «, and - = — ; X 0 — ,, and x= - 
a * d t , 

(a — «). Therefore x is greatt^l when * X 0 — « is great- 
eff ; that is, when * = |«. 1 here fore EH is gtcateik when 
P • is equal to the half of AP. When this is the cale, wc 
b 6 

have at the fame time ^X,(« — «)= ^Xio*, and x 

= ^ b, or EH zz J FG. That is, the diameter of the circle 
of aberration through which the v, hole of the refracted light 
muff paf% is £ of the diameter of the circle of ahenation at 
the focus of parallel central rays, la the chromatic aber- 
ration it was { ; fo that in this refpeft the fphctical .iber- 
mion does not create fo great confufion as the chromatic. 

Wc arc now able to compare them, fifece wc have now 
the meafurc of both the circle* of aberration. 

It has not been found pofhhlc to give more than four 
inches of aperture to an ohjeft glafs of ico feet focal di- 
fiance, fo as to preferve fufficicnt diffiuftncfr. If wc com- 
pute the diameter of the circle EH corrc (ponding to tins 

aperture, wc fhall Aik! it not much to exceed * of an 

1 !2C,GCO 

ioch. I f we reftrift the circle of chromatic difpcrf.cn to 
•iXTy of the aperture, which is hardly the filth part of the 

whole difperfion in it, it is of an inch, and is about 

1900 times greater than the other. 

The circle of fpherical aberration of a piano convex 
lens, with the plane fide next the diliant objeft, is equal to 
the circle ol chromatic difpcrfiim when the fetni-aperture is 

about 


Pht« 

Dill.. 


: rr X« + *Xa- Alfo P/: PA 


And P,:P? = 
l*lieieforc ft — 
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•bout I}* ; For we faw formerly that EH ii J of FG, and other pofitioi.. In another pofition tte rtfraA-on and Ttkfaifr. 
' r i y \pi __ r* AP* confequent aberration of both furf,jccs arc comp! catcd. - 

that FG ii := jt therefore EG zz ~ X g^Q ,, Before we proceed to the confidcratinn of this very diffi- 

* , cult fubj«kt, vc may deduce from what brvs been already 

This being made = — , girea u« Al* = /*!_*?_ demonfttated feverj general rule, and .r«in» in the con- 

a 55 v 55 r ftruttion of telefcope*, whtd 

AC 

wh : ch it marly — , and oortefpondt to an aperture of 30? 

4 

diameter, if r be to i as 3 to 2. 

Sir llaac Newton was therefore well entitled to fay, that 
it was quite necdlef* to attempt fi/utes which fltould have 


, which will explain (to fuch readers 
&* do not wilh to enter more deeply into the fubjed), and 
juftify the proportion which long pradice ot the belt tttifkt 
has fandioned. 

Indtllindnc's proceeds f«*>m the commixture of the cir- 
cles of aberration on the retina of the eye : For any one 


lefs aberration than fphcrical ones, while the confufion pro- finfik point of the retina, being the centre of a circle of 
1 1 1 . .1 t r _ ft. : l aberration will at once hr sffrfrted hv the admixture of the 


duccd by the chromatic difpcrfion remained uncorredcd. 
•Since the indiftindtoefs U as the fquarer of the diameters of 
the circles o?" aberration, the difproportion is quite beyond 
our imagination, even when Newton has made (uch a liberal 
allowance to the chromatic dilperiion. But it mttll be ac- 
knowledged, that he has not attended to the diftnbution of 
the light in the circle ot fphcrical aberration, and has ha* 
itily fuppofed it to be like the diftiibution of the coloured 
light, indefinitely rare in the margin, and denier in the 
centre. 

We ore indebted to Father Bofeovtch for the elegant de- 
termination of this diftribution, which we have given in the 
article Of tics. From this it appears, that the light in the 
inargin of the circle of fphcrical aberration, in Head of be- 
in 1 incomparably rarer than in the fpaccs between it ;u«d 
the centre, is incomparably denies. The iruhftmftnels 
therefore produced by the interfedion of thefe luminous 
circumferences is vaftly gnat, and incrcaics the whole in* 
diftifKlnefs exceedingly. By a profs calculation which we 
made, it appears to be increased at lcaft 500 times. The 
proportional indilliinftncfs therefore, iniUad of being 19^0* 

to I, is only , or nearly 7 220 to 1 ; a proportion flill 

fufHcicntly great to warrant Newton's preference of the re- 
fledin,-? telefcope of his invention. And we may now ob- 
lerve, that the reflecting tele (cope has even a grtat advan- 
tage over a refracting one of the fame focal diftancc, with 
reipedt to it* fphcrical abenati n : For we have feen (Cor. 

r * A Vs 

2.) that the lateral aberration is -r~% 2 Qy* . Fhi* for a piano* 

2 AV * 


convex giafs is nearly ‘ 


And the diameter of the 


4 2CV* 

o AV 3 

circle of aberration is one- fourth of thi9, or J-g- X ^Qy*' 

In like manner, the lateral aberration of a concave mirror 

AV- 

is ; and the diameter of the circle of difpeTfion is 

AV 1 

8 CV« and therefore if the fui faces were portions of the 

fame fphere, the diameter of the circle of aberration of re- 
fracted rays would be to that of the circle of aberration of 
reflected rays a* to or as 9 to 4. But when the re- 
fracting and reflecting furfaces, in the pofitirm here confi- 
de red, have the (amc local diftancc, the radius of the refrac- 
ting fui face is four timed that of the reflecting furfacc. The 
proportion ot the diameters of the circlet of fphcrical aber- 
ration is that of 9 X 4* to 4, or of 144 to 4, or 36 to 1. 
The diftin&ntfs therefore of the reflector is 36 X 36, or 
1296 times greater than that of a plano convex lens (pla- 
ced with the plane fide next the diftajit objedt) of the fame 
breadth and focal distance, and will therefore admit of a 
much greater magnifying power. This comparison is in- 
deed made in ciicuiuilances moll favourable to tlie reflector, 
brcaulc this is the very worft pofition of a plano-convex 
Jena. Tut we have not as vet learned the abciration in any 


aberration, will at once be affected by the admixture of the 
rays of ra many different pencils of U ;ht as there arc icn- 
fible points in the area o f that circle, and will convey to the 
mind a mixed fenfation of as many viftble points of the ob- 
ject. This number will be as the area of the circle of aber- 
rations, whatever be the fixe of a fcnfible point of the reti- 
na. Now in vifion with tclefcopcs, the diameter of the 
circle of aberration on the retina i* as the apparent magni- 
tude of the dirmttei of the comfponding circle in the fo- 
cus of the cve gUls ; that if, as the angle fubtended by this 
diameter at the centre ot the eye-elafs ; that is, as the dia- 
meter itfelf dircdtly, and as the local diftancc of the ere- 
giafs inverfely. And the are^ of that circle on the retina 
is r.t the area of the circle in the focus of the cye-glat* di- 
rectly, and a A he fquarc of the focal diftancc of the cye- 
gla $ inverfely. And this is the mealure of the apparent 
indiilinftiicfs. 

Cor. In all forts of telefcope a, and alfo in compound mi- 
crofcopcs, an objcfl is feen equally diftind when the fecal 
diftancc of the rye-glafles are proportional to the diame- 
ters of the circles of aberration in the locus mi the object- 
giafs. 

Here we do not coo Oder the trifling alteration which 
well conftru&ed eyc-glafl'es may add to the indiftinftoefs of 
the firft image. 

In refracting tclefcopcs, the apparent irdiftinftnefs is as 
the area oi the object-glafs directly, and as the tquare of the 
local diftancc of the eye elafs inverfely. lor iv has been 
(Hawn, that the area of the circle ot difpcrfion is as the area 
of the object giafs, and that the fphcrical aberration is in- 
figni Scant when compared with this. 

Therefore, to make reflecting telefcope* equally diftind, 
the diameter of the objid-glafs mull be proportional to the 
focal dillance ot the eye-glal*. 

But in reflecting telefcope*, the indiftindnefs is as the 
frxih power of the aperture of the object glaf» diredly, and 
as the fourth power of the focal diftancc of the ofcjcd-glafs 
and (quire ot the focal diftancc of the eye giafs mvetlcly. 
This is evident fiom the dimenfions of the circle of aberration, 

. , AV* 

which was found proportional to j^JyV 

Therefore, to have them equally diftind, the cubes of 
the apertures mull be proportional to the fquaic* of the fo- 
cal diftancc multiplied by the fecal diftancc of the rye- 
giafs. 

By thefe rules, and a ftandard telefcope of approved 
goodnefs, an artift can always proportion the parts of any 
inftrument he wifhe* to conilrud. Mr Huyghens trade 
one, of which the objed-vrlafs had 30 fett focal diftancc and 
three incites diameter. The eye-glafs had 3,3 inches focal 
diftancc. And its performance was found iuperior to any 
which he had (ten ; nor did this appear owing to any chance 
goodnefs of the object glals, bccauic he found otheia tqually 
good which were coniuiifted on fimilar proportions. 'This 
has therefore been adopted as a ftandard. 

It does not at firft appear how there can be any dtfieul- 
2 if 
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TtlefVope. ty fa this milter, becaufc wc can always diminish the aper- 
turt of the objcft-glafs or fpeculum till the circle of aberra- 
tion is as fmail as we plcafe. but by diminifhing this aper- 
ture* we diminifh the Iscrhc in the duplicate ratio of the 
aperture. Whatever be the spertare, the brightnefa is di- 
minifhed by the magnifying power, which fp rends the light 
over a greater futface in the bottom of the eye. The ap. 
parent brightnefs muil be as the fquare of the aperture of 
tire tekfeope directly, and the fquare of the amplification of 
the diameter of an objeft inverfdy. Objects therefore will 
be feen equally bright if the apertures of the telcfcopcs be 
as the focal dittancca of the objeft-glaffct directly, and the 
focal diitancc# of the fingie cyc-glaft (or eye-glafs equiva- 
lent to the eye-piece) inverfdy. Therefore, to have telc- 
fcopes equally diftioft and equally bright, we muft combine 
thefe proportions with the former. It is necdlefs to go far- 
ther into this fubjeft, becaufc the conftruftion of redrafting 
telcfcopcs has been Co materially changed by the corrcftion 
of the chromatic aberration, that there can hardly be given 
any proportion between the objcft-glafs and eye gUflcs. 
Every thing now depends on the degree in which we can 
coi-reft the aberrations of the objcft-glafs. We have been 
able fo far to diminifh the chromatic aberration, that we can 
giw my great apertures without its becoming fenfihle. But 
this is attended with fo great an increafe of the aberration 
of figure, that this lad becomes a fcnfible quality. A lens 
which has 30* for its femi aperture, has* circle of aberra- 
tion equal to its chromatic aberration. Fortunately we can 
derive from the very method of contrary refractions, which 
we employ for removing the chromatic aberration, a correc- 
tion o’ the other. We are indebted for this contrivance 
alfo to the Uluftrious Newton. 

We call this Newton’s contrivance, becaufc he was the 
firll who pmpofed a conftruftion of an objcft-glafs in which 
the aberration was corrcftcd by the contrary aberrations of 
jjlafs and water. 

Huy^hcna had indeed fuppofcd, that our" all- wife Creator 
had employed in the eyes of animals many refraftions in 
place of one, in order to make the viiion more diilinft ; and 
the invidious detraftors from Newton’s fame have catched 
at this va*ue conjcfturc as an indication of his knowledge 
of the poflibility of deploying the aberration of figure by 
contrary refraftions. But this is very ill-founded. Huy- 
ghens has acquired fufficient reputation by his theory of 
aberrations. The fcopc of his writing in the pafTage allu- 
ded to, is to fhow that, by dividing any intended refraftion 
into parts, and producing a certain convergence to or di- 
vergence from the axis of an optical inllrumcnt by means 
of two or three lenfes inltcad of one, wc diminifh the 
aberrations four or nine times. This conjcfturc about the 
eye was therefore in the natural train of his thoughts. But 
he did not think of deftroying the aberration altogether 
by oppolite refraftions. Newton, in 1669, fays, that op. 
ticiai.n need not trouble thcmfelvei about giving figures to 
their glaflc* other than fpherical. If this figure were all the 
obftacle to the improvement of telefcopes, he could fhow 
them a conftruftion of an objeft-glafs having fpherical fur- 
faces where the aberration is dcflroycd ; and accordingly 
gives the confttuftion of one compofcd of glafs and water, m 
which this is done completely by means of contrary refrac- 
tions. 

The general principle is this : When the radiant point 
R (fig. 5. B), or focus of incident rays, and its conjugate 
focus F of refrafted central rays, are on oppofite fide# of 
the refrafting furface or lens V, the conjugate focus / of 
marginal rays is nearer to R than F is. But when the fo- 
cus of incident rays R' lie* on the fsme fide with its conju- 
gate focus F for central rays, R 'fi is greater than R' F'. 
Vol. XVIII. Part L 
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Now fig, y. C represent# the contrivance for deftroying TeVfcnpe 
the colour produced at F, the principal focus of the con- ”" w "™ ' 
vex lens V, of crown glais, by means of the contrary refiac- 
tion of the concave lens v of Hint gtafis. The incident pa- # 
rallel rays are made to converge to F by the firll lens. This 
convergence is diminiihed, but not entirely dellroyed, by 
the concave lens v, and the focus is formed in F. F and 
F therefore arc conjugate foci of the concave lens. If F 
be the focus of V for central rays, the marginal rays will 
be collefted at fomc point f nearer to the lens. If F be 
now confidcrcd as the focus of light incident on the centre 
of o, and F be the conjugate focus, the marginal ray p F 
would be refrafted to fome point f lying beyond F*. 

Therefore the marginal ray p f may be refrafted to F\ if 
the abet rat ion of the concave be properly adjuiled to that 
of the convex. 

This brings us to the moft difficult part of our fubjeft, 
the compounded aberrations of different furfaces. Our li- 
mits will not give us room for treating this in the fame ele- 
mentary and pcrfpicuou# manner that wc employed for a 
fingle furface. We muft try to do it in a compendious 
way, which will admit at once the different furfaccs and the 
different refraftive powers of different fubftances. This 
muft naturally render the proccfs more complicated ; but 
wc hope to treat the fubjtft in a way eality comprehended 
by any perfon moderately acquainted with common algebra; 
and we truft that our attempt will be favourably received 
by an indulgent public, as it is (is far as we know} the on- 
ly diflertation in our language on the conftruftion of ac hro- 
matic intlrumcnts. Wc cannot but exprefs our furprife at 
this indifference about an invention which has done fo much 
honour to our country, and which now conllitutcs a very 
lucrative branch of its manufacture. Our arlifts infinitely 
furpafs all the performances of foreigners in this btacch, 
and fupply the markets of Europe without any competition; 
yet it is from the writings 011 the continent that they de- 
rive their feientific inftniftion, and particularly from the 
ditTrrtations of Clairaut, w ho has wonderfully fimplilkd the 
analvfis of optical propofitions. We {hall freely borrow 
from him, and from the writings of Abbe Bofcovich, who 
has cnniidcrably improved the firll views of Clairaut. Wc 
recommend the originals to the curious leader. Clairaut'# 
diiTcrtations are to be found in the Memoirs of the Acade- 
my of Paris, 175^, &c.; thofeof Bofcovich in the Memoirs 
of the Academy of Bologna, and in his five volumes of Opuf- 
rv/tf, publiihed at Eaftano in 178$. To tlicic may be add- 
ed D’Alembert and Euler. The only thing in our lan- 
guage u the tranflatiou of a very impcrlcft work by Schser- 
(er. 


Lemma I. In the right-angled triangle MXS (fig. 6.), 
of which one fide MX is very fmail in companion of 
either of the others ; the excels of the hypothenufe MS, 

MX* 

above the fide XS, is very ncary equal to or to 

MX* 

For if about the centre S, with the radius SM, wc 
deferibe the femicircle AMO, we have AX X XO =s MX*. 
Now AX MS — SX, and XO, is nearly equal to 2 MS 
or 2 XS ; on the ■other hand, MS is nearly equal to 
MX* 

XS + * »nd in like manner MG is nearly equal to 

MX * MX * 

+ XG, and MH is nearly equal to •+■ XH. 

Paof. I. Let the ray m M, incident on the fpherical fur- 
face AM, converge to G J that is, kt G be the focus of 
4 X a inci- 


Digitized t 


TEL 


TEL [ 346 3 

Trldenpe incident rays. It « required to find the focus F of rcfrac- 
1 * ted ray* ? 

Let m exprefs the ratio of the fine of incidence and re* 
fraction ; that i*, let m be to f as the fine of incidence to 
the Cue of rdiradioa in the fubftancc of the fpherc. 

Then - MG : GS = fm. MSH : fin. SMG, 

and - w: 1 = tin. iMG : fm. SM H j 

therefore « X MG : GS x: fin. MSH : fin. SMH. 

Now i>, MSH : S, SMH =MH :HS. Therefore, finally, 
w. MG:GSeMH : HS. 


Now let MS, the radius of the refracting furface, he .. 

d.ll«KC Of .he f.«.» of incident ll0 “ r "i ull ‘ on " r * ~ 


called a. Let AG, the 
rep from the furface, he called r. And let AH, the focal 
dillancc of refrufted rap, be called r. Laftly, let the fine 
MX oi the femi-aperture be called e. Obfirve, too, that a t 
r, a , arc to be coni' dered a* pofrtive quantities, when AS, 
AG, AH, lit from the furface in the direction in which the 
h fit is fuppofed to move. If therefore the reiraiiiwg iur- 
hcc be concave, that is, having the centic on that iide Irom 


. X Tekfcepc. 

more limply, by expanding l t and it becomes - = ~ ' v ~ " ' 

mr t . l . 

Now put this value of — in pb.ee of the - in the analogy 

* Si 

employed above. The firft term of the analogy becomes 

'•r If I,' 

pc — — 4 - — • — — , or x — — . 1 he analogy now becomes 
la la 2 m im 

1 e 3 "if* . „ . . , 

.v — — : x a =r m r — '.art. Hence we obtain the 

2 m t 

mifx mkat * 

— m r a 4 - — - — = a r L 1 

2 ® 

arte* 


■ ; from which vc finally deduce 


m r a — T m a 




mr — ait — 4 wsdr* 

We may Amplify this, greatly by attending to the de- 
nse oc concave, inai is. Having me ernrc on um iiuc Hum • . * 

which the li*ht comes ; or if the incident rnysaie divergent, mcntury theorem in fluxions, that the fmdion i differ* 
or the re flatted tays are divergent ; then «, r, x, are acga» % y + y 

tnc quantities. ^ from the fraftion "by the quantity ^ this being tlic 

lt is plain that IIS=:x — a ; GS=r — a; a)fi> AXs— * • y 

za - • e * ...» t X + * * . 3 * — *r 

e % f » fluxion of — . Ineirlcrt — = — 4“ ■ 7— Now 

dearly. HXrra — — . G X =r r — Now add to J y -f- y J J 

,, v . . rv 1 2a a a- r 2< l« T * 4 the preceding formula is nearly iu this fltuatiun. It mar 

HX and to GX their differences from Mil and MO, 1 * . * v 

r 1 e' . wra (- ' ~ ) 

which (by the Lemma) are — and . We get MH= be written thus; — 1 - — when 

2X 2r mr — drf — 1 * 


■ — 4 - — , and MG — r — — 4 - — * I u order to fl: 
20 r 2 x a a ^ 2 r 


P.jor- 


— nld 

the laft terms of the numerator and denominator avr »c y 
fmaU in companion with tiic hi if, and may he eonfidcred as 

ten our notation, make / = - _i. TUia wiU make MG ' h ' * ” d }' . T ' t ' ,lc " r a ’* the ” r ~ nri " ,ht /* 

a r X retting it m this way, H may be Stated thus : 

~ r — _ m r a (flir«)l«^r a — {far — ark)[\mta ?-\ — ; — ^ 

2 ’ x = — — H 

Now fubftitute thefe values in the final arudogy at the top 
of this column, viz. MH : Iio — m. MG : GS ; it becomes 
r* t* mi e 1 

K — ^ + 7 i :x ~ a = mr “ sr — fl ( ordr/ )* 

r — a 

hccaufc t = , and art x r — a. 

ar 


-urd r*(ia — a/) 1 

mra ( mra)ml—(mr — ari)(mi.»-{-“ ) 


r{m—oi ) 


XI A 


Now multiply 

the extreme and mean terms of this analogy. It is evident 


The firft term 


r s (w — at )' 

w» m 

'T ^ is evidently sr 

the focal di fiance of au infinitely (lender pencil- Therefore 
the aberration is expreflcd by tlic fecond term, which we 


that it muft give us an equation which w* give us a value ^ fndeavour to p1ify . 

° xi°, i- c quantity oog it. If we* now perform the multiplications indicated by — 

nut this equation n quadratic. We may avoid the folu- arP\ 

tion by an approximation which is fuiScieiitly accurate, by ( M r — a r t) X (m t a — ), it is plain that — m r 

fubflituting tor * in the fraJ&ion — (which is veiy fmali in X* i a drftroys the firft term *raXs/of the numerator 

. x . , of our fmali fraction, and there ruxuiiiz oi thie numciator 

all cafes of optical inftruments), an approximate value verves- fl , r*i \ 

fily obtained, and very near the truth. This is the facal di- (w a*r 1 *— a $* fr + 1 4 r% which is equal to m'a* 

fiance of an infinitely (IcndeT pencil of tays converging to . " * 

G. This wc knew by the common optical theorem to (— r . + 1 j 

\ m m k a ~ m 3 / * 

The denominator was r* (w — at}*, and the fraction 
/i* i* i* \ . . 

... , * rt am ® uw becomes ; rri ( — — “T +t 3 )r^« wluch is 

i to place of - , this value of • becomes =: ( *■ — at ) \mr m a 1 nr J 

r /i* V Fy* 

This gives us, by the by, an eafily remembered expref- ev ^ cnt *y — * r ~~m'a m j J a* ^ ow rec0 ^ c ^ t ^ rt 
fion (and beautifully fimple) of the re framed focus of an 
infinite^ flendcr pencil, correfpouding to any diftanoe r of 


be . Let this be called 9 1 if we fubftitute 

m — 1 rz±U2 




FT>1 , P/l 

Therefore 


j_\ £ 

r ) ~ m'a »V 

tk, radiant point. For fince # = - muft be = Therefore, inftead of — write — , and we get 

t . ax p m ig> m . ^ O 

? 'LL — 1 m-rr i r r. • / P P t l i* \c' / 1 J M k* 

■-.» n.-ea-n,- W e may even eanrefc ,t the f^on - 


wi — at 
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ri* m'l'N.' .... . t~** r 

- r +*~r ) r* wWh " "P* 10 »‘‘V { h ~TJv 

m — 1 / .. mi 1 \ 

and GnaU j- to — f * ~ ^ - ^ A — J “• 

Therefore the focal dtdar.ee of refraded ray* i» * c t 

«' \ r / 2 

This conti ft a of two parts. The Aril ♦ is the focal di* 
fiance of an infinitely flender pencil of central rays, and the 
n—» / ml* \ e* 

other — f* ~~^r~ ^ A T — j j is the aberration anting 

from the fphcrical f gore of the refrading furface. 

Our tormola ha* thus at lafl put on a very Ample form, 
and is vattly preferable to Dr Smith’s for practice. 

This aberration ia evidently proportional to the fquare of 
the lemi aperture, and to the lquare of the didance 9 : but, 
in order to obtain this Amplicity, fevcral quantities were ne- 

r* , 

glided. “ The aJTumption of the equality of AX to — is 

the Aril fource of error. A much more accurate value of it 
2 a<* 


would have been 


iv+7» tork “ r “ u r ~ T^aX 

for AX we fubftitutc its approximated value ^j,we Ihould 

have AX =s — t , as — * To have ufed this ra- 
in-:- 4 a e 

Inc would not hare much complicated the calculus ; but it 
did not occur to us till we had Anifhed the invclligation, 
and it would have required the whole to be changed. The 
operation in page 346. col. 2. par. 2. ic another fource of 
error. But tliefc errors arc very inconsiderable when the 
aperture is modctatc. They incrcaie for thc.moll part with 
an incrcaie of aperture, but not in the proportion of any 
regular fundion of it ; fo that we car.not improve the for- 
mula by any manageable procefs, and mull be contented 
with it. The errors arc prccilely the fame with thofc of 
l)r Smith’s theorem, and indeed with thofc of any that wc 
have feen, which are not valUy more complicated. 

As this is 10 be frequently combined with fubfequent 
operations, we fhorten the exprefiion by putting a for 

— ^ -. Then f** will exprefs the aberra- 
tion of the Aril refradion from the focal dillance of an infi- 
nitely (lender pencil ; and uow the focal dillance of retraded 
lavs is/ =#-—•* 6. 

if the incident rays arc parallel, r becomes infinite, and 


rr*. If 
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Wc have the angle CMf to HMi as w to t« 

Now Ctg tuf.SsAOt A M, 
and Git A k = m • AG : HA, 

and hi :HA = MA: AH 1 

thoxfiirt Cf : HA^wAG 1 : AH', 

The railed and molt perspicuous method for obtaining 
the aberration of rays twice re: jaded, will be to coalidcf 
the tirft refradion as not having any aberration, and deter- 
mine the aberration of the fecond refradion. Then con- 
ceive tl*e focus of the Aril refradton m fhi'ted by the aber- 
ration. This will produce a change in the focal diitince of 
the fccond refradion, which may be determined by this 
Lemma. 

Paor. II. Let AM, BN (A?. 7.) be two fphcrical fur- 
faces, including a rrfrading Jubilance, and haring their 
centres C and c in the line AG. Let the ray <7 A pats 
through the centres, which it will do without refradion. 
Let another ray a M, tending to G, be refracted by the 
Aril furfscc into M H, catting the fecond furface in N, 
where it is farther refraded into NI. It is required to de- 
termine the focal dillance BI ? 

It is plain that the fine of Incidence on the fecond fur- 
(ace Is to the fine of refradion into the furrounding air as 
1 to n. Alfo 13 ( may be determined in relation to BH, 


i»— l 

~mT' 


- 1 

a 

and 9 = • 


But in this cafe l becomes =: — , and *- 


, and s* - becomesT 


X <r* 2 * 2 (itt — I )m a' 

treme parallel rays. 

Wc mud now add the refradion of another forface. 

I.tmma 2. If the focal diltance AG l>e changed by a 
{mall quantity G/, the focal ditUnce AH wHl alfo be 
changed by a fmall quantity HA, and we (hall have 
m • AG* :AH' = Og l H h. 

Draw M/, M A, and the perpendiculars G i, HA. Then, 
becaufc the lines of the angles of incidence arc in a conftar.t 
ratio to the fi**.* of the angles of refradion, and the incre- 
ments of thefe fmall angles arc proportional to the increments 
of the Ancs, thefe increments of the angles arc in the lame 
couftant ratio. Therefore, 


(*— 1) -* 

This is the aberration of ex- 


by means of BH, Nx, Br, and ~ , in the fame way thst 

AH, was determined in relation to AG, by means of AC, 
MX, AC, and m. 

Let the tadius of the fecond furface be A, and let e (till 
exprefs the ftmi-aperturc, (becaufc it hardlydiffcra from N*). 
Alfo let * he the thickucls of the lens. Then obferve, that 
the focal dillance of the rays refraded by the firft furface, 
(negleding the ihicknefs of the lens and the aberration of 
the Aril furiacc), is the dillance of the radiant point for the 
fecond refradion, or is the focal dillance of rays incident on 
the fccond furface. In place of r therefore wc mull take 9 ; 

and as we made l = in order to abbreviate the cal* 

a r 

cuius, let us now make l s z j- — and makc^rs ^ — m 4 

as wc made - =: *— . Laltlyi in place of * = 

0 J — tOT’ makc C’-/;) r- =- 

Thus we have got an cxpreilion fimilar to tlic other; and 
the focal dillance BI, after two refradion*, become* El =: 

But this is on the fuopofuion that B H i» equal to ^ 
whereas it is really r — **&—-*. This mull occafmn a change 
in the value juil now obtained of BI. The lourcc oi the 

change is twofold. 


A, Bccanfe, in the value JL - ■ L, wc 

* f 


mull put 


*/* 


and becaufc 


mult do the 


fame in the fradion In the fccond place, when the 

value of BH is ditaindhed by the quantity f* 4 + *1 BI will 
fuller a change m the proportion determined by the 2d Lem- 
ma. The Aril difference may lately be ncglc&cd, bccauic 

.1 

the value of • is very fmall, by rcafon of the coefficient — be- 
ing vety fmall, and alfo becaufc the variation bears a very 
fmall ratio to the quantity itfclf, when the true value of a 
X x 2 differs 
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Te'efoipe. differs but little from that of the quantity for which it is 
' employed. ’J he chief change in 131 is that which is deter- 
mined by the Lemma. Therefore take from BI the varia- 
♦ .. taBh 

turn of BH, multiplied by which is very nearly 

• The proiuft of this multiplication is m J * * + — • 

This being taken from /, leaves us for the value of BI 

f- 1 -” 

In this value /is the focal diftance of an infinitely (lender 
pencil of lays twice refra&ed by a tens having no thickncfs, 
a — L- is the fhortening occaGor.cd by the thickncfs, and 

f . . 

+ .the effect of the two aberrations arifing 

• from the aperture. 

It will be convenient* for fevcral collateral purpofes, 
to exterminate from tlicfe formula* the quantities i, /, and f. 

For this purpofe make ~~~ — j. We have already i = 

1 1 j 1 - 1 1 . 1 » » 1 1 _ 1 1 , 

a r t a ma T «r’ b % 1 6 a' 

* - , and we get / — 
Therefore j — * / (by coaftru&ion, 
page 547- Prop. II.) become. = j— ~+’ +", = “ +“ 

t m — 1 I 

+V 

This Ull value of i (the reciprocal of the focus of a flen- 


r 3+8 ] 
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Now for 7 — - write - 
b a 


I 

ma 


f 

der pencil twice rcfrrftcd), via. ™ is the fimple ft 
n r 

that ca* be imagined* and makes n as a fubftitutc for 

a molt ufeful fymbol* as we ftiall frequently find in 

the fcqucl. It alfo gives a very fimple exprdTiou of the o- 
cal dillance of parallel rays, which wc may call the princi- 
pal focal diilancc of the lens, and diftinguifti it in future by 


the fymbol/; for die exprcfGon 


r~ 


■ becomes 


There- 


— when the incident light is parallel. And this gives 

us another very fimple and ufeful mcafurc of /; for y be- 
comes — -x-. Theft equations •>= + ~ » 7 — 

P r J n r P 

, and 7.= - 4 - -* defer vc therefore to be made very 

■ J P . r 
familiar to the mind. 

We may alfo take notice of another property of i*. It 
is half the radius of an ifofccles lens, which is equivalent 
to the lens whofe radii arc a and b : for fuppofc the lens 

to be ifolceles, that is, a = b ; then mzz* — -. Now the 

a a 

fccond a is negative if the firft be pofilive, or pofitive if the 

firft be negative. Therefore I * an d 

- mb a* a a 

it / s , 

“SS-, and « = -. Now the focal dillance of this lens is 
n a 2 

5 ^-, and fo is tint of the other, and they are equiva- 
lent. 


But, to proceed with our inveftigation, recolkft that we Tric fcnp* 
m — I/. m t*\e* __ . . » — I / i* V 1 

bad*=-— (i'-— Therefore - • = — 

J* V* « , # *»— * / 

— - J And# was zz l — * 

r / a w \ 

for + ^ the aberration (neglecting the thickncfs of 

the lens) » /’— "’ /1 + v ) V 

If we now write for /, /, and f, their values as determi- 
ned above, performing all the neceffary multiplications, and 
arrange the terms in Inch a manner as to collect in one fum 
the coefficients of a , », and r, we (halt find 4 terms for the 
value of m >, and 10 for the value of The 4 arc deftroy- 
cd by a? many with contrary figns in the value of and 
there remain 6 terms to exp re ft the value of m 5 4- 4% which 
we (hall exprefs by one fymbol 9 ; and the equation (lands 
thus ; 

_m — I /m} Jm'-fm m-4-r ^wHus 4W+4 jw 4 - 2 \ 

^ m \h- am* a*n m* arm r*n P 
e* 

2* 

The focal diftance therefore of rays twice refrafted, rec- 
koned from the lall fur face, or Bl, corrected for aberration*. 

and for the thickncfs of the lens, p / — /*"-j- — / 7, con- 

fiAing of three parts, viz./, the focal dillance of central rays; 

/ 1 — , the corre&ion for the thickncfs of. the lens ; and 
# 

/*?. the aberration. 

The formula in the 2d par. of this co?. appears very com- 
plex, but is ot very cafy management, requiring only the pre- 
paration of the fimple numbers which form the numerators 
of the fractions included in the parenthefis. When the in- 
cident rajrs are parallel, the terms vanilh which have r in the 
denominator, fo that only the three firft term* are ufid. 

We might here point out the cafes which reduce the 
aberration exprefled in the formula laft referred to, to no- 
thing ; but as they can fcarcely occur in the objeCt-glafs of 
a telefcopc, we omit it for the prefent, and proceed to the 
combination of two or more lenfes. 

L*mma 3. If AG be changed by a fmaU quantity Gf* 

B I fuihri a charge I i, and G g : 1 / — A G* : B I*. For 
it is well known that the l'rr.all angles CM* and INi are 
equal j and therefore their fubtenles G b, In arc propor- 
tioual to MG, NI, or to AG, A l nearly, when the aper- 
ture is moderate. Therefore we have (nearly) 

Gi: I a : AG : Bi 
I it : I is: AM : BI 
G;:Gi = AG: AM, 

Therefore G/s I i = AG 1 : BI* 

Pxoz. III. To determine the focal diftance of rays re- 
fracted by two ler.fes placed near to each other on a com- 
mon axis. , 

I.et AM, BN (fig. 8.) be the furfaces of the firft lenfe, 
and CO, DP be the (urfares of the fecund, and let & be the 
thickncfs ot the fccond lens, and s jlie interval between 
them. Let the radius of the anter ior furface of the fecood 
lens be a\ and the radius of its pottcrior lurfacc be V. Let 
ml be to 1 as the fine of incidence to the fine of refra&ion 
in the fubftance of the fccond lens. Laltly, let / be the 
principal focal diftance of the fccond lens. Let the ex- 
treme or marginal ray meet the axis in L after palling thru* 
both lenfes, fo that DL is the ultimate local dillance, rec- 
koned from the lall furface. 

It is plain that DL may be determined by means of 
a\ b\ «n , p't and Cl, in the fame maimer that BI was de- 
termined by means of a , b, m, p, and AG. 

TW 
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The value of BI is /— m /*f- 

, fx 

tltc interval % and wc have Cl = f — m « — s — /* y. 

Let the fm»ll part — m «■— / — f x y be neg levied for the 

prefect, and let Cl be fuppofrd = /. As wc fotmed \f t 
and y, by means of a, b, m, n, and r, let us now form r'» f , 
and 7 , for the fccond lens, by means of 6 , m n, 

~ , and r* will be the focal di fiance of a (len- 
der pencil refracted by tlie firft furface, f will be the focal 
diftance of this pencil after two refractions, and y will be 
the coefficient of the aberration, neglecting the llucknci* 
and interval of the lenfes. 

Proceeding in this way, DL will be = /* — m ?-C 

f x y. But becaufe Cl is really lei's than /, by the quantity 
m *p; + * we muff (by Lemma 3.) fubtradt the 

product of this quantity, multiplied by 2i* # (which is 


*»'> J, )l f° m /— m * T% -r i- 


By tins proccls we (hall have 

DL = / - /’ ("V+/ + * ) -/* (?+/)• 

The firft term /' of this value of DI is the focal diftance 
of a flender pencil «*f central' rays refracted by both lentcs, 
neglecting their thieknefs and diftance ; the fecoiu’ term, 

-/■(V+;.+"tO is the correction nccefTary for thefe 
circtmi fiances ; and the third te-m, — /* (7 + 7 )1 is the 
correction for the aperture 2 e. And it is evident that <f n 
a formula prcciicly limilar to y t containing the fame number 
of terms, and differing only by the m' t a , n', and r', em- 
ployed in place of w, <r, 1*, and r. 

It is alio evident, that if there be a third lens, we fball 
obtain its focal diiiance by a proctfs precifely fimilar to 
that by which we obtained DL; and fo on for any number 
of lenfcs. 

Thus have we obtained formate by which the foci of 
rays arc determined in the molt general term* ; and in fitch 
a manner as fball point out the connexion of the curva- 
tures, thicknrflcs, and dHUnccs of the lenfcs, with their 
fphcrica) aberrations, and with the final aberration of the 
compound lens, and give the aberrations in feparate Sym- 
bols, fo that we can treat them by themlelvea, and fubjedk 
them to ar.y conditions which may enable us to correct one 
of them by another. 

Wc alfo fee in general, that the cnrrrAioq for the thiclo- 
aefs and diftance oil tbc lenfcs arc exhibited in terms which 
involve only the focal di (lances o' central rays, and have 
very little influence on the aberrations, and (till left on the 
satio of the aberrations of the different lentcs. This is a 
inoft convenient circ 11 m fiance ; h>r we may neglect them 
while wc are determining 7 and 7, and in determining the 
ratio of tbc focal difiances of the feveral lenfes, on which 
tbc correction of the chromatic aberration chiefly depends. 
There ore, in the conllru&ion of a compound lens fur uni- 
ting the different colours, wc may ncgledt thiu correftion 
for the thxkrcfs and diftance till the_ cud of the proctfs. 
When we apply it, we (hall find that it chiefly affects tlie 
final focal diftance, making it fomewhat longer, but has 
hardly any influence cither on the chromatic or fpherical 
aberration. We do not hefitatc to fay, that the final for* 
suite here gives, are abundantly accurate, while they arc 
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T t r , • vaffly more manaevahlc than thofe employed by Euler or TsHf tnys. 

15 D’Alcmbeit We have calculated trigonometricallv the - * 
progrefs of the rays through one of the glaflcs, which srflf 
be given as an example, giving it a very extravagant aper- 
ture, that the errors of the formula might be very remark- 
able. We found tlie real aberration exceed the aberration 
aliened by the formula by no more than -j ' 7 th part, a diffe- 
rence which is quite infiguiticant. The procels here given 
derive* its fimplicity from tbc fiequcnt occurrence of har- 
monic proportions in all optical theorems. This enabled 
Mr Clairaut to employ the reciprocals of the radii «.ul dt- 
fiances with fo much liniplicity and generality. 

We confidec it as another advantage of Mr CUtraut’s me- 
thod, that it gives, by tbc way, formulae for the more ordi- 
nary queftiom in optics, which arc of wonderful fimpheity, 
and moft cafily remembered The chief problems in the 
elementary couftru&ion of optical ioftruments relate to the 
focal diilanccs of central rays ’1 his determines the focal di* 
fiances and arrangement of thcglaffcs. AU the reft may be 
called the refinement of optic* ; teaching us how to avoid 
or corrtft the indillinctneft, the colours, and the diftortioiii, 
which arc produced iu the images formed by thefe fimplc 
constructions. We lhall mention a few of thefe formulae 
which occur in our pioccfs, and teiui greatly to abbreviate 
k when managed by an experienced anaiyft. 

Let m be to 1 as the fine of incidence to the fine of re- 
fraction* let a ar.d b be the radii of the a- tenor and po- 
fterior fur faces of a lens ; let r he the diftance of the radiant 
point, or the focus of incident central lays, and f the di- 
ftance of the col ligate focus * and let /> be the principal fo- 
cal diiiance of the lens, or the focal diftance of parallel rays. 

Make - equal to 7; let the fame letters a', b\ See 

n 1 u 9 * 

exprtfs the fame things for a fccond lens ; and a", b' 1 , r"> 

8 c c. exprefs them for a third ; and fo on. Then wc have 
l m — t I I m — 1 , s I m ’ — t 


f— n +V?® IT- 4 -pSy,,— , +,<•• 


/ 


See. 


TTiereforc when the incident light is parallel, and r infi- 

t ip 1 l m— 1 t no 1 — I 

nite, we have - “ * 


* 7r 


- p— « ' p— * * if' ’ ' 

And when leveral lenfes are contiguous, fo that their in- 


tervals may be negle&ed.and therefore belonging 
firft leus, becomes belonging to the fccond, we have 


to the 



7 ‘ f + p+~r 

* i axil 

Nothing can he more eafily remembered than thefe for- 
mulx, how numerous fo ever the glaffss may be. 

Having thus obtained the neccflary aualytis and formula,, 
it now remains to apply them to- the eontt ruction of achro- 
matic lenfes ; in which it fortunately happens, that the em- 
ployment of feveral furfaces, in order to produce the union 
of the differently infrangible rays, enables us at the fame 
time to employ them for corretting each, other's fpherical 
aberration. 

la the article Orrics we gave a general notion of the 
principle on which we may proceed m our endeavours to 
unite the differently refrangible rays. A white or com- 
pounded ray is feparated by leffa&ioo into iu component 
coloured rays, and they are diffufed over a hr. all angu- 
lar fpacc. Thus it appears, that the glafa ufed by Sir Iliac 
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TcWcopc. Newton in liis experiments diffufed a white ray, which was 
^ ' _l * incident on it* poflerior furface in an angle of jo°, in fitch 
a manner that the extreme red ray emerged into air, ma- 
king an angle of 50° zi-J-' viith the perpendicular ; the ex- 
treme violet my emerged in* an angle of 51° 1 $f* ; and the 
ray which was in the confines of green and blue, emerged 
in an angle of jc® 48 If the fine of the angle 30° of in- 
cidence be crlled c.J, which it really is, the line of the 
emergence of the red ray wiil be 0,77 ; that of the violet 
ray will be 0,78 ; and that of the intermediate ray will lie 
0 » 77 ti sn rxaCt mean between the two extremes. This 
ray may therefore be called the mean refrangible ray, and 
the ratio of 77! to 50, or of 1,55 to 1, will very pioperly 
cjcpn.fi the mean rtfra&iou of this vjsds ; and we have for 
this glafs m rr: 1,55. The fine of refraction, being mea- 
fuicd on a fcalc, of which the fine of incidence occupies 
ICO parts, will be 154 for the red ray, 1 55 for the mean 
ray, and 156 for the liolct rav. This number, or its ratio 
to unity, is commonly taken to reprefent the refractive 
power of the glafs. ’1 here is fome impropriety in this, nn- 
lels we confider ratios as meaiured by their logarithms : for 
if m be 1, the fubUancc does not rtfiatt at all. The re* 
tractive power can be propeily meafured only by the refrac* 
lion which it produces ; that is, by the change which it 
makes in the direction of the light, or the angle contained 
between the incident and refracted ray*. If two fubdanccs 
produce fuch deviations always in one proportion, we Ihould 
then fay that their refraCtive powers arc in that proportion. 
This is not true in any fubltances ; but the fines of the an- 
gles, contained between the refracted ray and the perpendi- 
cular, are alwayB in one proportion when the angle of inci- 
dence in both fubllanccs is the lame. This being a cognt- 
fablc function of the real refraCtioo, has therefore been af* 
f.imcd as the only convenient mcafure of the refractive 
powers. Although it is not jlrictly jult, it anfwere extreme- 
ly well in the me 'A ufual cafes in optical iutlrumcnts : the 
icfraCtions are moderate ; and the lines arc very nearly as 
the angles contained between the rays and the perpendicu- 
lar ; and the real angles of retraftion, or deflections of the 
rays, arc almolt exactly proportional to m — t. The molt 
natural and obvious meant. *e of the rtfmCtivc power* would 
therefore be «i — 1. But this would embarrafs fome very 
frequent calculations ; and we therefore find it bell, on the 
whole, to take m itfirlf for the mcafure* of the refrattive 
power. 

The feparation of the red, violet, and intervening rays, 
has been called tbjptrftQn ; and although this arifes merely 
from a difference of the refractive power in rcfpefk of the 
different rays, it is convenient To difl nguilh this particular 
modification ot the refractive power by a name, and we call 
it the Dispersive Power of the rdratting iubftan;'e. 

It is fufceptible of degrees ; for a piece of flint-ghfs will 
- refract the light, 'lo that when the line of refraction of the 

ted ray is 7?, tlie fine of the refraction of the violet ray i* 
nearly 78 or if the fine of retraction ol the red ray, mca* 
lured on a particular fcalc, is j,(4* the fine of retraction 
of the violet ray is 1,57. The difperfion of tins fubftancc, 
being mesfured by the difference ot the extreme fines of re- 
fraction, is greater than the difperfion ol the other glafs, 
in the proportion of 3 to 2. 

But this alone is not a fufficient mcafure of the abfolute 
difperfive power of a fubffance. Although the ratio of 1,54 
to 1,56 remains conllant, whatever the real magnitude of 
the refractions of common glaia may be, and though we 
therefore fay that its difperfive power is conitani, we know, 
that by increafing the incidence and the refraction, the ab* 
folate difperfion is alfo incrcafed. Another fubftance (hows 
the fame properties, and in a particular cafe may produce 


the fame difperfion *, yet it has not for this foie reafon the 
fame difperfive power. If indeed the incidence and the ’ * 

refraction of the mean ray be alio the fame, the difperfive 
power cannot be laid to differ ; but if the incidence and the 
retraction of the mean ray be lefs, the difperfive power mult 
be confidercd as greater, though the a-tual difperfion be 
the fame ; bccaule if we iucreafc the incidence till it be- 
comes equal to that in the common glafs, the difperfion will 
now be increafed. The proper way of conceiving the dif- 
perfion therefore is to confuicr it as a portion of the whole 
refraction ; and if we Gnd a fublbuce making the fame dif- 
perfion with half the general rerrattion, we mult fay that 
the difperfive quality is double ; bccaulc by making the re* 
fraction equal, the difperfion will revlly- be double. 

If therefore we take m as a fymbol of the reparation of 

the extreme rarB from the middle ray, is the natural 

IM — 1 

mcafure of the difperfive power. We Hull exprefs this in 

the Leibnitzian notation, thus — » that we may avoid 

m — 1 

the indiflinCtnefc which the Newtonian notation would oc* 
cafion when m is clianged for in' or m 1 . 

It is not unufual for optical writers to take the whole 
reparation of the red and violet rays for the meafuie of the 
difperfive power, and to compare this with ihe refrafting 
power with refpeCt to one of the extreme rays. But it is 
lurcly better to confider the mean refra&km as the meafure 
of the refracting power : and the deviation of either of the 
extremes from this mean is a proper enough meafure of the 
difperfion, being always half of it. It is attended with this 
convenience, that being introduced into our computations 
as a quantity infinitely final], and treated as fuch for the 
cafe of computation, while it is really a quantity of fmfible 
magnitude } the errors anting from this fuppofition are di* 
mini filed greatly, by taking one half of the deviation and 
comparing it with the mean refraction. This method has, 
however, this inconvenience, that it does not exhibit at ooc« 
the refraAive power in all fubltances refpecting any parti- 
cular colour of light *, for it is not the ray of any parti- 
cular colour that luffers the mean retraction. In common 
glafs it is the ray which is in the confine* of the yellow and 
blue; in flint glafs it is nearly the middle blue ray ; and 
in other fubltances it is a different ray. Thefc circum- 
fiances appear plainly in the different proportions of the co- 
lours of the prifinatic fpeCtntm exhibited by different fub- 
ftanccs. This will be confidercd afterwards, bemg a great 
bar to the perfection of achromatic infiruments. 

The way in which an achromatic lens is constructed ts, 
to make ufc of a contrary refraction of a fecond lens to dt- 
ftroy the difperfion or iphcrical aberration of the lit St. 

The firfl purpofc will be anfwrred if ~ be equal lo 
Hh\ * 1 

to — —7. For, in order that the different coloured rays 

it 

may be collected into one point by two lenfes, it is only nc* 
ceffary that -r» th c reciprocal of the focal distance of rays 

refraCUd by both, may be the fame for the extreme and 
// c t - — 1 m +.tf m' — l 


mean rays, that is, that 
-f I be of the fairt value with 


1 ,</* » 

4* — be =: o, or 

a' 


-rH + I* 

m r 

ti m . . 


which inuft happen it 

This may be feen in another way, more comprehen- 

fiblc by fuch as are not verfant in thefc difeuifions. Iaot- 
, J d«r 
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TVW opg. der that the extreme colours which arcfepnnte! by the firll 
" tens may be rendered parallel by the fecond ; we have 

fhown already that n and n are proportional to the radii of 
the equlvivaknt ifofccks lenfcs, being the halves of tlirfc 
radii. They are therefore (in thefc fmall rcfra&ions) in- 
verlely proportional to the angles formed by the iurteces at 
the edges of the ler.fes. n may therefore be taken for the 
angle of the firtl len% and n for that of the fecond- Now 

the fma ll refra ction by a prifm, whole angle (alio fmall) 

U o\ ii m — i X n. The difpetfive power being now fub- kc < 3 *vuicd by m, m' % or by applying them properly to 
flit u ted for the refraflive power, \vc have for this rcfra&ion l ^ c teims within the parcnihciis, and expunging them from 

w 1 — i 


Alio, in a double obje&ginfc, the corrc&ron oTfoherical TeldSwpe. 
ate i ration requires q + / = * — — >-■-*» 

And a triple objcdVglafs requires 7 -f- q' -f 7" zz v. For 
the whole error is multiplied by F\ and by { e* ; and there- 
fore the equation which correfta this error may be divided 
by F* I «*• 

Ibis equation in the preceding column, uth line 
from the Bottom, giving the vfllue of q , 7, 7", may be 
u c ,CJ - follows: in the firft olacc, iIktv may 

. r\r ft" — «£ » ' 


much fimpiiikd 


r power, v 

of the pri:m dm X a'. Tflil muft be dtftroyed by the op- 
pofzte reft action of the other prifm tint X n. Therefore 

d m X tv = dm X n, or — * — — ‘LzL • In like manner, 

n * d m d nt 

this effc Ct will be produced by three lenfes if — -f- — 7— 

« <f*’* , * * 

+ — — be = o, 3 cc. 

■ « 

I-attly, the errors srifing from the fpberical figure, which 
we expnrffcd by — R* (7+7*) will be corrected if 7 -f. 7' be 
= c. We are tlurrcture to difeover the adj ull meats ol the 
quantities employed in the preceding formulc, which will 
infure thefc conditions. It will n ruler the proccfs more 
pcrlpicuous if we collcA into one view the fi^nitications of 
our various fynibols, and the principal equations which we 
are to employ. 

1. The ratios to unity of the fines of mean 

incidence in the different nudis arc . . n, «’> 

2. The ratio of the differences uf the tnc* of 

.. dm 

the extremes ... - — - — „ t 

dm 

,_i . m- — I 

3. rite ratio — % . -- c . 

J id — 1 

4 - The radii of the furacc* a, b\ a " , V . 

G The pi inti pal focal (liftanccs, or the focal 
diitanetb of parallel central rays, 

6. The focal diilance of the compound lent 

7. 'J he diJhncc of the radiant point, or of 
•the foctrs of incident rays on each lens 

8. J he focal dillance of tlte rays refracted 

by each kns . 

9. The local diftance of rays rcfia&td by 
the compound It us 

10. The hall breadth of the lens 
Alio the following iubiidinry values : 

i — 1 11 1 1 » J 

‘ *”s i> f * ~~ n l ' n «" 

m 2 ^ 3 w* 4 - m 


i'. 


f.rr- 

V. 


iB—i /mi am 1 'pm t 
2 * \ sr* <3 «* 


And q and q* muft. be formed 

in the fame manner from o', n , d * and from m'\ a", a", 
t", n& q is formed from m, a, *, /. 

3. Alfo, bccaufe in the cafe of an objcA-glafs, r it iefi- 


niitiy great, the laft term - in all the values of 
J 1 

p;, wj vauUQ, aud we (ball alfo have F- 
Thciefore ir. a double objtA-glafs -p- = 


T 3 ' s J 

p. 


I m ' — 1 


■f+ 5 - 

Aud in 

m — l 


a triple objeet -glak *ri ' 

1 1 1 

r + ? + ? 


the denominator of the general fa&ors - 

This docs not alter the values of q, if, and g'. In the fecond 
place the whole equations may be after* aids divided by 

— I. This trill give the values o f — — , — X— ,and 

— * ~ ‘ m* — 1* 


which will ft ill be equal to nothing i« 7 + 7 +7" be equal 
to nothing. 

This divilion reduces the general fatter of a' tc 

m • 

Aud in the equation for 7 wc obtain, in place of the 

general fattor the f&w —7 , or e. This will al 

fo be the tetter ot the value of 7" when the third kns is of 
the fame fubftancc with the hrlt, as is generally the cafe. 
And, in the third place, fmcc the rays incident on the firfl 
len» are parallel, all the terms vaiu& from the value of 7 in 

which “ is found, and there remain ouly the three firft, 

*t’ 2 nr 3 + m m 4-2 

vrz. — — p — j — . 


I'cuorming thefc openvtions, we have 

— 1 c (”ll 2r *+' 

" ' d 

,» is — I W J a fi 




- ,+ r , «"‘ — 


3 m’-k J \ 

mV a d J 2 


I V' 1 a a * ~ Ifi , 
3 » -f 2 >, f 1 

m r"*« J 2 


±± 

l A 


r 


4 ( *» -f- T ) 

xt J r a - ' 


Let u« now apply this inveftigation to the eonftnifrion 
<M an objcA-glafh ; and we ihall b<frin with a double kns. 
Linji radio* t.J a iJtubir diht g*» atiC Obj, et-giuji. 

Here wc have to determine four radii a, bf m\ and b. 
Make *=1. ‘J'lu’s greatly ftrnjdiftcs the calcuiu^ by eaicr- 
miuating it it urn all the detiunuuaiors. This gives for the 

dm dm> . , dm- 

equation “+“^T'= :C i tlse equation d m -f- -cro, or dm 

dm' 1 dm 

> * n d — ’^ n * =— a. Alio wc luve r', the 

focal diftanre of the I*;rlst incident on the fecor.d Ien«, the 
fame with the principal -focal diftanee p of the firft lens (ne- 

glefting the interval, if any). Now ^ • 


m — 1 

• — , which in 


the prefect cafe ie : 


-I. AlCo - is 

/ 


-« (m — »} 


&l:d 


- = m — 1— a (in' — I ) u. 


Make thefc fubftitutionsiu the values cf and 
and wc obtain the following equation : 


~£l 
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In this cafe ^ ■■ , « 


' + •>*(3 I "'+ I ) (" — 1)+^-^ — “ and «*i,w« have 1 1 


~ . ,111 Tt'et-i*. 

For became - ■» - — - > — ^ 


1 and - 


s - — 1. There- 


W 3 " 1 '* 1 ) (■— O’ 


1 1 a 

fore — 1 — • - 4 - 1 • 

a a 1 a 1 


Arrange iheCe terms itt order, according as they are fac- 
1 


tors of “t, 

a ~ 

on this form : 

.. 1 


2 » ° r independent quantities. It puts 

“("'-fO v 1 


X^I — i (i"+i)X -- 


(■-wo- ^ , J - ( "" -)x^.--K(3. 


+ 1 ) (" — l) — n»n 


, “(3 "' 4 -^) (*—»)* 


Let A be the coefficient of ^7, B that of C that of 


-n, D that of , and E the fum of the independent quan- 

<•(■+») 


tity ; that is, let A be 

D 


, B = c (i«+i), C 
4 »<»'+») (— O- 


Therefore, in our Knit equation, 


put 


— — - 4 -' 1 in place of — ?, and — — s io place of-, 
a* a 1 • 1 a * a r a, 

. . . A — C B + D—aC „ 

and it becomes ; -f-E-l-D — C = 0. 


Thus have we arrived at a common affc&ed quadratic 
• .1- — *. It has the 


equation, where - is the unknown quantity. 

common form ^x*-f-yx-f-r = o, where p is = A — C, q 
is equal to 2 C — B — D, r is equal to E + D — C, and x is 

equal to 


»* (**+*) — 
and E = t.' + i'lj.-f l) (a — i) — m‘ m' ’ — 

u( jm'-t-l) (w — l)» 

mi 

Our final equation becomes 

a* a a 11 a' * 

The coefficients of this equation and the independent quan- 
tity arc all known, from our knowledge of m, m' a m, <t m ; 
and we arc to find the values of a and a\ and from them 
and n ■= 1 to find the values of b and b. 

But it is evidently an indeterminate equation, becaufc 
there arc two unknown quantities ; (o that there may be an 
infinity of folutions. It raufl be rendered determinate by 
means of fome < ther conditions to which it may be fub- 
jedted. Thcfc conditions mull depend on fome other cir* 
cumftanccs which may dircdl our choice. 

One circumftancc occurs to in which we think of very 
great confequcnce. In the paffii/c of light from one fub- 
fiance to another, there is always a confidrrablc portion re- 
flected from the polterior furface of the firft and from the 
anterior turfaee of the lail ; and this reflection is more copious 
in proportion to the refraction. This lofs of light will 
therefore be diminiflied by making the internal furnaces of 
the lenfes to coincide ; that is, by making b = at. This will 
be attended with another advantage. It we put between the 
glades a fub fiance ot nearly the lame refracting power, we 
I hall not only completely prevent this lofs of light, but we 
(hall greatly diminilh the errors which arife from an imper- 
fect pulifh of the furtaces. We have tried this, and find the 
effeft veiy furprifing. The lens being polilhed immediately 
after the figure has been given it, and while it was almoft 
impervious to light by reafcra of its roughnefs, which was 
fiiU fcnlible to the naked eye, performed as well as when 
finilhed in the finefi manner. 

N. B. This condition, by taking away one rcfraCbon, 
obliges us to iucreafe thole which remain, and therefore ia- 
- creafes the fphcrical aberrations. And fince our formulae 
do not fully remove thole (by reafon of the fmall quantities 
negleCtcd in the proedsj, it is uncertain whether this con- 
dition be the moft eligible. We have, however, no dircCt 
argument to the contrary. 

Let us fee what determination this gives us. 


♦ 9 » r 

Divide the equation by p, and we have x* -f- ~ * + - 

, and we have 


Make / 


and / s 


P P 

This gives us finally - , or x = — i / 
l 


: v'x' 


'Lli is value of - is taken from a fcale of which the unit 


is half the radius of the'ifofccles lens which is equivalent to 
the firft lens, or has the fame local difiance with it. We 


muft then find (on the fame fcale) the value of b, viz.- — r, 
which is alto the value of of. Having obtained a\ we mull 
. 1 1 > 

find It by means of the equation ” = ^ and tbere- 

1 


foie 


But 1 

o' m ■ 


Therefore £ ; 




Thus is our objeCl glafs conft rufted ; and we mufi deter* 
mine its focal difiance, or its reciprocal -p-. This is = m — x 
— “ (*'—«)• 

All thefe radii and difiances are meafured on a fcale of 
which n is the unit. But it is more convenient to mealuie 
every thing by the focal difiancc of the compound object - 
glafs. This gives us the proportion which all the difiances 
bear to it. Therefore, calling P unity, in order to obtain 


- on this fcale, wc have only to flatc the analogy m — • J — ■ 


(m r — 1) :is“ : and A is the radius of our firft furface 

meafured on a fcale of which P is the unit. 

If, in the formula which cxprcfics the final equation foT 

the value of i fhould be pofitire, and greater than i / *• 
the equation has imaginary roots ; and it is not pofiible 
with the glaffes employed, and the conditions affumed, to 
correct both the chromatic and fphcrical aberration*. 

IT i is negative and equal to £ t », the radical part of the 

value is = O, and - sz — \ t. But if it be negative or 

pofuive, but 1 c£b than J / •, the equation has two real roots, 
which will give two conftruftions. That is to be preferred 
which gives the tmallcft curvature of the furfaccs ; becaufc, 
fince in our formula which determine the fphencal aberra- 
tion fome quantities are neglected, thefe quantities arc al- 
ways 
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is much left than 4 of the focal distance. 

AH this procefs will be made plain and eafjr by an ex. 
ample. • 

Very careful experiments have Ihown, that ia common 
crownglafs the line of incidence it to the fine of refraction 
aa 1,526 ii to 1, and that in the generality of flint-glals it 

it a* 1,604 t0 «• Alfo that j~ = 0,6254 = «. There- 
fore m — f = 0,516 ; m- — I z= 0,604 ; < = = 

0,^7086. By thefe numbers we can compute the coeffi- 
cients of our final equation. We ihall fiud them as follow*; 

. A = 2,cia 
• B = 3,519 

C — 1,360 
D = — 0,516 
E ~ 1,8659 


Lafilv, p = m — - 1 — y (m' — 1 ) o, 1 605, and P ^ 


TM-^pc. 


Now to obtain all the incnfures in terms of the focal di- 
fiance P, we have only to divide the meafmes already 
found by 6,2383, and the quotients are the meafures 
wanted. 

_ 2,0166 

Thtafore a =3^ = 0,32315 
1,0837 

4 - 6,Tj8 3 °’3«7S<3 

a — - - = — 0,31798 

,. 9-87J „ 

4 = £7^1 = '-J 8! 5 


P = 


If it l>c intended that the focal difiance of tire object - 
glafs ihall be any number i» of inches or feet, we have only 
. . . . . , , . ^ . . to multiply each of the above radii by *, and wc have their 

The general equation (p. 35 2. 1. 1 7,), when fubjefled to ihc k n ,,|„ { a i„ c he. or feet. 

A— C 5 


aflumed coincidence of the internal furfaces, is 

B + D-:C . ^ _ 

+ E + D — C = o. A — C is =0,652; 

B-fT) — 2 C is 3 0,283 » anc ^ E+l) — C is 3 — 0,020; 

and the equation with numerical coefficients is 

a 

O.283 

~r —0,020 = 0, which correfponds to the equation 
We mull now make / = -» = 




/ >3f + 7 * + r = 0. 

0,283 r 0,02 

= °-« 4 ’ ™'- ' =>■ = o^t*’ = °- 05 ° 7 - Th; * 

give, ui the final quadratic equation ~i — — 0,0307 

= o. To folve this, we have — j / = 0,217, and J A 

— 0,0471* hrom this take f, which is = — 0,0307 (that of b, will not exceed Jth of P. ^ 

is, to 0,0471 add 0,0307), and wc obtain 0,0778, the fquare may product a moft accurate union of the central am? mar- 
f , . _ 1 ginal rays by oppoCte aberrations, there will be a confidcr- 

root oF whic >* — 0,2789. iTietcforc, finally, - ^ able aberration of fomc rays which are between the centre 
C,2I70=±= 0,2789, which is either 0,4950 or — 0,0619. tnd *** 

It is plain that the firfi mufi be preferred, becaufc the fc- ^ is abfohittiy tmpcffible to c )Ue£l into one point the 
c«»nd gives a negative radius, or mikes the firfi furfacc of M T* (though the very remotefi rava are united with 

the crown -glafs concave. Now as the convergence o* the ** ie c ™ tr ^ in a very particular cafe, which can* 


Thus we have complete! the invefiigation of the con. 
Hruction of a double ohjctiglafs. Although this was in- 
tricate, the final refult is abundantly Ample fop pra&ice, 
especially with the affillance of logarithms. The only 
troublefome thing is the preparation of the numerical coef- 
ficients A, B, C, D, E of the final equation. Strift at- 
tention mull alfo be paid to the pofitivc and negative figns 
of the quant 'ties employed. 

Wc might propofc other conditions. Thus it is natural 
to prefer for the firil or crown-glafs lens fuch a form as fhal! 
give it the lmallcft poffible aberration. This will require a 
fmall aberration of the fiint-glafs to correct it. But a 
little reflection will convince us that this form will not be 
gi«»d. The focal diftancc of the crown-glaf* mufi not ex- 
ceed one-third of that of the compound glafs ; thefe two 
being nearly in the proportion of dm dm to dm'. 
Therefore it this form be adopted, and a be made about Jth 
Therefore, although we 


rays is to be produced by the cruwn-tjlafs, the other fur- 
face mull become very convex, and occafion great errors in 
the computed aberration. We therefore retain 0,4959 for 

the value of ~, and a is z= — - — , — 2,0 166.. 

« 0,4959* * 


not obtain in an ebjeft. glafs ; and the fmall quantities which 
are neglected in the formula which wc have given for the 
fpherical aberration, produce err- »r* wrhich do not follow any 
proportion of the aperture which can be exprefled by an 
equation of a manageable form. When the aperture is very 
( j l*rge, it is better not to correct the aberration for the 

To obtain 6, ufe the equation ^ — l, which gives whole aperture, but for about Jth* of it. When the rays cor- 

a refpondiug to this dillancc are made to coincide with the 

b is there- cenlra ^ ra > a hy means of appoitte aberrations, the rays which 
arc beyond lh : s di fiance will be united with lome of thofe 
which arc nearer to the centre, and the whelc diffufton will 
be confiderably diminilhed. l)r Smith has illuftrated this 
in a very pcrfpicuous manner iii his theory of his Catoptric 
Microlcopc. 

But although we cannot adopt this f orm of an objed- 
gbtftt, there may be other confiderations which may lead us 
to prefer fome particular form of the crown glafs, or of the 

fliitt-glafj. Wc Ihall therefore adapt our general equation — ; 


j = — 0,5041, and therefoi e a convex fur&ce. 
= 1,9837. 


fore = 


0,5041 


Now u =r 


d Is the fame with b, and - = — 0,504 f . 

To obtain b\ ufe the equation ^ + a. 

0,6054, and ~, = — 0,5041. The fum of thefe is 0,fCI3; 
and fince it is pofitivc, the furface is concave. V rr 


B 


C 


= 9,8*2. 
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V r 


There. 
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ivwhjpr. Therefore let b exprcfa this fek&td ratio of the two ra- 

<!ii of the crown-^Iat#, making ^ — b (remembering always 

that a is pofilivc and b neeative in the cafe of a double con- 
vex, and b is a negative number). 


With this condition we have v = But when we malic 

o a 

it 

n the unit of our formula of aberration, ^ “ “ — 1 • Thcrc- 
I — - an j 1 — —7. Now fubftitute this 


fore 


for ~ in the general cquatiou, ami change all the figns 
(which ft ill preferves it = o), and we obtain 

C D ^ A n 




. E — 


rty + r— *' 


By this equation we are to find or the radius of the 

artcrior furfacc of the fiint-glaf*. The equation is of this 

form / + + and we rr.uft again make / = ~ * 

r D 1 ( B 

and / == 'Ihcreforc / =r ~q, and / =*£* X \ i ^ 

— — E _)* Then - fir - aU r. 

It rr3V be worth while to take a particular cafe of this 
condition. Suppofe the crown elafs to be of equal convexi- 
ties on both f: del. This has fnmc advantages : We can tell 
with precifcon whether the curvature* arc pi ecifrly equal, 
by mealuiing the foc.J diilance o: rays rcfle^ied back trotn 
its ooitcrior fur ace. I hefe dittance* will be precifely equal. 
Now it is of the utmofl importance in the conflru&ion of 
ao ohjeft glafs which is to correal the fphericnl aberration, 
that the rorros be precifdy fuch as are requi-ed by our lor- 
xnuhe. 

In this cafe of a lens equally convex on both lidcs 

* is Subftitute this value for - in the 

a •> 2 * 

, .a d c p 

general equation jr _ — — ^r,— + *. 

then — — — ; — becomes — . Now change all the fignt, 


B 


I I 

We had ~ = r 
a 2 

and 1 — — 


TfWcot, 


and 


and wc hare + ~r — E — — + — ■ = c, by which we 
a * ' a 4 * 

. 1,360 0,516 

are to find J. This in numbers it ~^T“ — mm "^" ' 0,6044 

— 0,516 „ — c. 6 .44. 

= 0. Then e _ — 0,3867, and <_ 

= — 0,4444. Then —J« = 0,1933; i a *=0,0374; 

and V'i'S* — r=dt 0,6941 ; fo that = 0,1933 =*= 

0,6941. This gives two real roots, via. 0.8874, and 
• — o, y ?o». If we tnkt the firft, wc Ihall hare a conrca 
anterior fuifacc for the flint-glafs, and confequeutly a .cry 
deep concave for the poll trier furfacc. Wc therefore take 
the fecund or negative root — 0,5008. 

1 .11 

Wc find y, at before, by the equ.it 100 j = -j + =2 

0,1046, which will giae a large value of b'. 


and -p is the fame as fa the former cue, via. 0,1603. 

Haring all thefe reciprocals, rve may find a, b, a, V, and 
P; and then, dividing them by P, wc obtain finally 
a = c, trori 
b = — 0,3206 
o' = — 0,^201 

t>- >.533 

V - 1, 

By comparing this cbjt'cl t; with the former, we may 
remark, thirl diminifting a a little mereafes b, a::d in thia 
rcfptCl improrci the Urn. It indeed has dimuiilhed (,#ut 
this being already confidcrallr. no inconvenience attends this 
diminution. But wc learo, at the lame time, that the advan- 
tat’c mj! be rery Intall ; for we cannot diminifh a much more, 
without making it as fmatl a* the Imalleft tadiui .. the op 
j,it yl,t, M his proportion i, therefore rery mar the maxi- 
mum, or befl jr.flibli 1 and we know that in Inch cats, erven 
confiderable charge, in the radii will make but fmall change* 
in the refult : for th.fc teafons we are ditpufed to give a 
fhoiig prelrtcnce to the fie ft con(liu6ion, or. account ot the 
other adeant* er which we fhowed to atteitd it. 

As another example, we may take a cafe which is eery 
nearly the general practice of the London artills 1 he ra- 
dius ot curvature tor the anterior furfacc of the convex 
crown ; lais is {the of the radius ot the poftenor furfacc, fo 
that h— i- "this being iulroduceel into tire determinate 
equation, rtive* 

0= 0,2938 ••= — 0,3443 

f= — 0,3516 b = >>>474 

As another condition, rve may fujrpofe that the fccond 
or Hint-Crisis is o‘ a determined 'orm. 

This cafe it lolved much in the fame manner si the for- 
mer. Taking b to rrprefent the tatio of a and t', we have j 

This value being fuhflitutcd in the geoeral 
B C_D . A 

S O’' o + 

c J> 

(I — A)* I — i ~ 

. B , 1 

the fintl equation x , + rir + > — o.r — ^ , and I _ ^ 
C . D \ . 1 


equation —5 — ' 

— 4 + E 


give* 

This gives for 


and ~ — - 


i j : 


* C E — (1 -TSp i — b) 

— 1. 

We might here take the particular cafe of the fiiut-glaft 
being equally guocavc on both fidca. *1 hen, btcaufe ~ — - 

2 I 

_ a, and in the cafe of equal concavmes t y = ~„> — — «• 
it is (efficient to put — " a for i . Thia being done, the 


B 


Da 


equation becomes J T 2 -r * — ° 


This 


gives 


i= ^.aad >=' 


C 


4P.-iC.' 


e). 


We 
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TJefoftp®. We imigine that thefc raft* are fiifficicnt for fhowia.? 
s -v — -'xhe management of tlic ten ere.] equation; rod the example of 
the numeric.il fohtion of the firfl cafe afford* inflancca of 
the only niceties which occur in the procefe, via. the proper ( 
employment of the positive and negative quantities. 

Wc have oftener than once oblervcd, that the formula i* 
not perfectly accurate, and that in very large apertures er- 
rors will remain. It is proper therefore, when we Have ob- 
tained the form of a compound objc&glaf*, to calculate tri- 
gonometrically the pru.ru fs of the light through it } and if 
we find a considerable aberration, cither chromatic or fphe- 
lical, remaining, we r.mil make fuch changes in the curva- 
tures a* will eoirett them. YVe have done this for the iirll 
exan.pl? ; and wc find, that ii the focal difiance ot the com- 
pound oLjeft-.dafs t>c tto inches, tliere temains of the fphe- 
ricad alienation marly 7 'rrth of an inch, and the aberration 
of colour is over corrected above £th of an inch. The fir fi 
aberration lias been ditninkhed about 6 times, and the other 
about 30 times. Both of the remaining error* will be di* 
nvnifhed by increafin* the radius of the inner fur'acci. 
This will diminilh the aberration of the crown glafis, and 
will dinfijglh the difperfion of the flint more than that of 
-the crown, but indeed the retraining error i» lard!) worth 
our notice* 

It is evident to any perCon conversant with optical dificuf- 
Conj, ihut wc fhall improve the conetii n of the Iphcrical 
aberration by diminiftuit * the refratti ns. If wc employ 
two lenfes for producing the cwnvcrgcncy of the ray* to a 
real focus, we ihJl reduce the aberration to £th. 1 here* 
fore a better achromatic gUfs will be formed o? three lenfes, 
two of which are convex and of crown-gUis. The refrac- 
tion being thus divided between them, the aberration* arc* 
kflened. There i» no ocesfiou to employ two concave knfea 
of fijot-gLfi ; there is even an advantage in ufing one. The 
aberration being conliderable. lefsot it will forte for cortec- 


(«— i)ip -y (» — I). 

And if wc make m — m = C , wc fhili have p - =* — C,- 

I t 

-f* u (m — l). Alfo re « — I ; = m— -I — 

(ns* — 1 ), «»» m — •*■ — C . 

The equality of the two curvatures of each lens give* - 


— . Thcre r ore - = 

2 a o 


V 




b u a if 1 «' 

Subftitutin • tliefc value, in the vi] nation (p. 331. col. 2. 
par. j. ), we obtain the three iormul*. 

'(* + *) 

i. - ra — (aa«f 1) T ' 


i. -«'! + i(t«' + i)- 

sK+t) (■—») 


vr -f* 2 


4 m 


+(3 *'+ >) (*— 1) 




, r* 1 * (trs-f* 0 c«* («-)- *) 

“ 3 -* - — ^ u +—^r- ■ 


- re*®’* 


. . . . *«'*“' (3 <*+ 1) 

(3- + •)+- mi T~~ + „ --o- 

Now arrange thefe quantities according aa they arc co- 
efficients of ar.J of — ; , or independent quantities. Let 
the coefficient of ^ be A, that of ~ be B, and the irt- 


titrg the aberration of tire orown-gbds, and there 1 ore luth dependent quantity be C, we have 
H 'onn may be feledlcd ii* Iras little aberration. Suin'* tight 
in indeed loti by thefe two additional ftisfrct* j but thiv is 
xnuch mote than ci.rnpcnautj by the j renter ipeiturcs which 
•wc can venture to give when the curvature of the lurfacc is 
So much dunintfited. We proceed therefore to 

7 be Corj 9 rvtIicm r>f a Tr iple /fchrgmatit O'jeH-gUtft . 

It is plain tlat there arc more conditions to be afiumtd 
before wc cju* rtndci thin a ikUroiiiMUc problem, aud that 
the invt dilation mull be ii.ok intnciii\, At the fame 
time, it mufi give us a much greater variety of evuft ruc- 
tions, in conkqucnce o' our having more coitditi- ns ncccfi- 
fary lot giviii* the cquatiou this determinate hum. Our 
limits will not allow vs to give a full account of all that 
may be done in thia method. Wc (ball therefore content 
ourfclvcs with giving otic cafe* which will .h'fficiently point 
cut the method of pipetedirg. We flail lltcu give the 
refuhs in fome other eligible ciltu, as rules to artilL by 
which tlwy may conilittCl inch glaflcs. 

Let the full and fecoud glalTes be. of equal evivaturcv on 
both fifties ; the fir ft - bein'* a double convex of crown-glais, 
rad the fecond a double concave of flint- Aafb. 

oull making n the unit of our ctkuluf, wc have in the 

firfl place a = — b, =: — a', sr b\ Therefore ^ ~ 


«ac ==.**'+ 1 (2« + .) + (3«'+') 

Bl 

,j m' 4-2 2(m'4-t)( ,n *“ *) (jw’4**) ("» — l)* 

4 rtt m nfi 

ah 

Our equation now become# —q — “+ C = 9 . 

Thu 1 educed to nuntirers, by computing the values of tUt 
. . >> 3 ** 

comcints, is — t — — — 7 — 


\ a b* a n 


Therefore tlic c* 


quit ion 


dm- 


+ "‘r* — o becomes u — t -f* ~ = 


r — =••• — 1* Let us call this value 


0,3257 = 0. 

This divided by i ,3 1 2, gives / = — 0,9 2 \ and t zz — 
0,2482 ; — -j- e “ 0,46 j Ji’s: 0,21 16 ; and \ s' — t 
== z±zc t 6 y 8 i. 

And, finally, 4 r =: o, |6 0,678 1 . 

This has two roots, rie,,o,ti8l and — 1,1381. The 
la!\ would give a very imaJl radius, and is therefore rejected- 

f Now, proceeding with this value of and the “, we 

get the other radius l\ and then, by means of «r, wc get 
the other radius which is common to the four furiacc*. 

Then, by -p* = ^7“ we get the value of P. 

The radii bciuq ail on the fcale of wluch a is the unit, 
they mutt be divided by P to obtain their value on the 
kale which has P lor its unit. 'Phil will give us 

Yyi « 


vr 
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t a —~h t z=.—a’>z=:b\-=z 0,550 

1,115 
— 0,3046 

P = 1. 

This is not a very good form, bccaufe the laft furface haa 
too great curvature. 

We thought it worth while to compute the curvatures 
for a cafe where the internal furfaecs of the lenlc* coincide, 
in order to obtain the advantages mentioned on a former oc- 
cafion. Th* form is as follows: 

The middle lent is a double concave of flint-glafs ; the 
laft lens is of crown-glafi, and has equal curvaluics on both 
fuks. The following table contains the dimenfions of the 
glafles for a variety of focal diftanccs. The firil column 
contains the focal distances in inches ; the fecond contains 


the radii of the firfl furface 

in inches ; 

the third contains 

the radii of 

the pofterior furface of the firfl len* and ante- 

rior fur face of the fcctmd ; 
radii of the three remaining 

and the fourth column has the 
furfaces. 

p 

a 

4 , o' 


1* 

9 >*$ 

6,*7 

**.75 

14 

> 8.33 

1V5 

2 5 >S 

3 rt 

» 7 - 3 J 

18,25 

38 .' 7 

4 * 

36 . 4 » 

a 4>33 

5 =. 9 * 

60 

45 . 4 * 

3 °. 13 

6308 

7 *. 

54-5 

36,4* 

76.33 

84 

63.5 

42.5 

89. 

96 

71,6 

48.J 

«oi .75 

,08 

81,7 

54.58 

• ' 4 - 4 * 

120 

95.7 

60.58 

• 27.17 
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pcrfion were carefully taken \ but there is great diversity, Tdefeny*. 
particularly in the fhnt-glafa. We are well informed that k ' 1 
the manufaAurc of this article has confidcrably changed of 
late years, and that it is in general lcfs refi lift ive and left 
diijierfivc than formerly. I his muft evidently make a chance 
in the forms ot achromatic glaflies. The proportion of the 
focal diilancc of the crown-glaffes to that of the flint mull 
be increafcd, and this will occafion a change in the curva- 
tures, which ihall correA the fpheiical aberration. We ex- 
amined with great care a parcel of flint- glafs which an ar- 
tiit of this city got lately for the purpofc of making achro- 
matic object glafTes, and alfo fome very white crown- glafs 
made in Leith ; and we obtained the following meafurcs : 

«=' -S19 J ” < 4 * -n,, 

* =1,578 J*~ 2 , 9 - c > 6 + 8 4 >- 

We computed feme forms for triple okjeA-glaffc* made 
of thefe glafles, which we (hail fubjoin as a fpecimen of the 
variations which this change of data will occafion. 

If all the three lenfet arc made ifofccles, we have 


Wc have ^ % 

conftruAion, and found them equal to any of the fame 
length, although executed by an artift by no means excel- 
lent in his profit iSon as a glafs-grtnder. This very circum- 
ftance gave us the opportunity of feeing the good effcAs of 
interpofmg a tranfparcnt fubltance between the glaflcs. We 
put Jomc clear turpentine vmmifh between them, which com- 
pletely prevented all reflection from the internal fur faces. 

. Accordingly thefe tclefcnpes were furprifingly bright; and 
although the rout line fs left by the fitfl grinding was very 
perceptible by the ns.ked eye before the glaffc* were put 
together, yet when joined in this manner it entirely dilap- 
peared, even when the glaflcs were viewed with a deep 
magnifier. 

The aperture of an obje&*glafs of this conftruAion of 30 
inches focal diilancc was afth inches, which is confidcrably 
more than any of Mr Dolk>nd*» that we have fecn. 

If wc Aiould think it of advantage to make ail the three 
Icnfes ifofcclev, that is, equally curved on both furtaces, the 
g moral equation wil give the following radii : 
a = -f 0,639 a = — 0,3285 o"= + 0,6413 

b — — 0,639 ^=+0,5285 b''zz — 0,6413 

This teems a good form, having large radii. 

Should we choofe to have the two crown-glads Icofcs 
ifofcelet and equal, wc muft make 
0=4-0/412 4' = — 0,3217 4*'=+ 0,6412 

b = — 0,6412 ^=4- 0,5367 3 '=:— 0,6412 

This form hardly differs from the laft. 

Our readers will recollcff that all thefe forms proceed on 
certain meafurcs of the refractive and difperfive powers of 
the fubftances employed, which arc exptefied by », m\ d m, 
and </*»' : and we may be affured that the formal* aic fuffi- 
ciently exact, by the comparison (which we have made in 
one of the cafes) of the refult of the foimula ar.d the trigo- 
nometrical calculation of the prog refs of the rays. The er- 
ror was but w '.th of the whole, ten times lets than ano- 
tlier error, which unavoidably remains, and will be con- 
fident prefcntljr. Thefe meafurcs of rcfraAion and dtf- 


a zz 4- 0,796 
b — — 0,796 


— —0,474 
i — +0,474 
Or 


r 


= + 0,501 
=• — 0,502 


4 rr= 0,504 fl’ « — 0,4-5 <=+°»79t 

* = — 0*504 b = 0,47 5 b = — 0,793 

If the middle lens be ifofccles, the two crown-glafs lenfta 
may be made of the fame form and focal diilancc, and pla- 
ced the fame way. This will give us 

a s=3 -f- 0,705 a bd — 0,475 4' =4- 0,735 

b isa — 0,347 — + °*475 = — 0,547 

N. B. This conftruAion allows a much better form, if the 
meafurcs of retraction and difperfion are the fame that we 
ufed formerly. For wc Ihall have 

4 = 4* 0,628 a = — 0,579 4 "= 4 "°» 6 28 

b =— c,749 *' » 4- 0,579 — 0,749 

And this is pretty near the practice of the London opti- 
cians. 

We may here oblcTvt, upon the whole, that an amateur 
has little chance of fucceedmg in thefe attempts. The di- 
vtrfity ot glaflcs, and (he uncertainty of the workman’s 
producing the very curvatures which he intends, is fo great, 
that the objeA-glafs turns out different from our expecta- 
tion. Thcartill who makes great numbers acquires a pretty 
certain guefs at the remaining error; and having many lcn- 
fes, intended to be of one form, but unavoidably differing a 
little from it, he tties ftveral of them with the other two, 
and finding one better than the reft, he makes ule ©I it to 
complete the fct. 

The great difficulty in the conftruAion is to find the tx- 
*A proportion of the dilpetfivc powers of the crown and 
flint glafs. The crown is pretty conttant ; hut there is 
ha: dly two pots of flint-ghfs which have the fame difperfive 
power. Even if conftant, it is difficult to meafure it accu- 
rately ; and an error in this greatly affcA* the inftrmrcnt, 
becaufe the focal dill a nets of the lenfet muff be nearly as 
their difperirve powers. The method of examinin' this 
circumffancc, which we found moff accurate, was as fol- 
lows : 

The fun's light, or that of a brilliant lamp, paffed through 
a fmall hole in a board, and fell on another board pierced 
alfo with a fmall hole. Behind this was placed a fine prilru 
A (fig. 10 }, winch formed a fpcArum ROV on a fereen 
pierced with a fmall hole. Behind this wax placed a pnfm 
B o* the fubltance under examination. The ray which was 
refr-Acd by it fell on the wall at D, and the dillance of its 
i,iumi:.at:ui. hom that point to C, on which an unicfraAcd 
jay would have fallen, was carefully mcafured. This fhovr- 
rJ the rrfrzAiwn of that coicui. • Then, in order that we 
txu^Lt be cc;uum that wc alw..)i compared the refradtion of 

the 
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T«kf copr. the r«n€ precifc colour by the different prifms placed at B, 
v we marked the precifc pofition ot the prifm A when the 
ray of a particular colour fell on the prifm B. This was 
done by an index AG attached to A, and turning with it, 
when we caufed the different colour* of the fpeftrum form- 
ed by A to fall on B. Hiving examined one prifm H with 
refpeCt to all the colours in the fpeftrum tor med by A, we 
put another B in its plsce. Then bringing A to all its for- 
mer portions fuccrflively, by means of a graduated arch 
HGK, wc were certain that whin the imUx wii at the Can e 
divifion of the arch it was the very ray which had been 
made to pafs through the firil prifm B in a former experi- 
ment. Wt did not fulicitoufly endeavour to find the very 
extreme red and violet rays ; becaufe, although we did not 
learn the whole difptrfjoiis of the two prifms, wc learned 
their proportions, which is the circumftance wanted in the 
cnnftru&ion of achromatic glafles. It is in vain to attempt 
this by meafuring the fpedtrums thcmtelvcs ; for we cannot 
be certain of fclcCtin? the very fame cohmis for the cumpa- 
rifon, becaufc they fucceed in an infallible gradation. 

The intelligent reader wtll readily ohfcrvt, that we have 
hitherto proceeded on the luppofition, that whip, by means 
of contrary refractions, wc have united the extreme red and 
violet rays, wc have alio united all the others. But this is 
quite gratuitous. Sir Ifaac Newton would, however, have 
made the fame fuppofitton ; for he imagined that the diffe- 
rent colour* divided the lpcCtrum formed by all fub fiances 
in the proportions of a mufical cpnon. ’i his is a millake. 
When a fpedrum is formed by a prifm of crowa glafs, and 
another of precifely the fame length is formed by the fide of 
it by a prifm of flint-trials, the confine between the green 
and blue wiir be found precifely in the middle of the firil 
fpectium, but in the fccond it will be confidently nearer to 
the red extremity. In fhnrt, different fubitaucc* do not 
difpcrfe the colours in the fame proportion. 

1'he effect of this ii rationality (fo to call it) of difpcrfton, 
wiQ appear plainly, we hope, in the following manner : Let 
A ( fig. 9. A) rcprclcnt a fpot of wh»tc iolar h, ht failing per- 
pendicularly on a wall. Suppofc a prifm of common glals 
placed behind the bole through which the light is zdmitud, 
with its ref raft mg an.de facing the left hand. It will refract 
the beam of light to the right, and will at the fame time 
difpcrfe this heterogeneous li. lit into its component rays, 
carrying the extretwe red ray from A to K, the extrjmc 
orange from A toO, the extreme yellow from A to Y, &c. 
and will form the ufual prifmalic fpectrum ROYGBPVC. 
If the whole length RC be divided into IOOC pails, wc 
(hall have (when the whole refraction All is finall) RO 
aery neaily ay, RY=200, KG»333, RE—500, RE* 
667, RV=778, and RC = icoo; this being the propor- 
tion oblerved in the differences of the fines of re fraction by 
Sir Ifaac Newton. 

Perhaps a refracting medium may be found fuch, that a 
priim made of it would relraCt the white light from A , in 
the upper line of this figure, in fuch a manner that a fpec- 
trum ROYGB'PVv fhall be formed at the hroc di- 
fiance Bom A', at»d of the fame length, but divided in a dif- 
ferent proportion. Wc do not know that fuch a medium 
has been found ; but we know that a prifm of flint-ghla 
has its refractive and difperlive powers fo conftitulcd, that 
it A'H be taken about fd of AR, a fpet of white light, 
formed by rays falling perpendicularly at H , will be fo re- 
fracted and dtfperled, that the extreme red ray will be car- 
ried from H' to R’, and the extreme violet from li to C% 
and the intermediate colours to intermediate* points, forming 
W ipedrum rtfcmbling the other, but having the. colours more 
conii’.patcd towards R', and more dilated towards C 1 fo 
that toe uy which the common glals carried to the middle 


point B of the fptftrum RC is now in a poiut B' of the Tdefcnpe 
lpcdtrum RC, cordiderably nearer to R'. 

Dr Bhir has found, on the other hand, that certain fluids, 
paiticuLrlv fuch as contain the muriatic acid, when termed 
into a ptifrn, will refr.& the light from H" (in the lower 
line) io as to form a fpc&rum R C equal to RC, and as 
far removed from A as RC ib from A, but having the co- 
lours more dilated toward R and more conftip.urd to- 
ward C, than is obfetved in RC; fo that the ray which was 
carried by the prifm of common glafs to the middle point 
B is carried to a point B’', conlidcrabty nearer to C’. 

Let us now tuppofc that, iultcad oj a white fpot at A, 
we have a prifmalic fpeflrum AB (fig. 9. B), and that the 
rifro of common glafs is applied as before, immediately bc- 
ind the prifm which forms the I pi drum AB. We know 
that this will be rchaclcd fide wife, and will make a fpcllruro 
ROYGBFC, inclined to the plane of refrattion in an amylc 
of 45° » fo that drawing the perpendicular RC , wc have 

KC—CC. 

Wc alfo know that the prifm of flint>glaf<> would refraft 
the IpeCtrum formed by the full prifm on EH F, in fuch a 
manner that the red ray will go to R, the violet to C, and. 
the mtertnediatc rays to points c, y, g , i>, p, v, fo fituated 
that O 0 is = R O' of the other figure j Yy is =»= R V of 
that figure, Gg = R'G, &c. Thcfe points mull there- 
fore he in a curve RoygbfvC, which is convex toward 
the axis R C'. 

In like manner wc may be allured th»t Dr Bhur's fluid 
will ioim a fperitrum R 0 ) g b t > , v' C, concave toward 
R'C. 

I.ct it be obferveH by the way, that this is a very good 
method for difeovering whether a medium difpeifes the light 
in the fame proportion with the prifm which is employed 
tor forming the fpectrum AB or EF. It difperfes in 
the fame or in a different propor tion, according as the ob- 
lique fpc&rum is fbai^ht or crooked; and the exact propoi- 
tu>u correfponding to each colour is had by mcafuriui' the. 
ordinate* of the curves R t C or K U C. 

Having formed the oblique fpcArum RBC by a prifm of 
common glafs, we know that an equal prifm of the fame 
glafs, placed in a contrary pofition, will bring back all the 
rays from the fpcCtrum RBC to the fpectrum AB, laying 
each colour on Its former place. 

In like manner, having formed the oblique fpe&rum . 

R b C by a prifm of flint-glafs, we know that another prifm 
of fluit-giais. placed in the op polite direction, will bring all 
the r?.ys back to the fpcClrum EHF. 

Eut having lot rued the oblique fpectrum RliC by a prifm 
of common glals, i‘ wc place the flnt-glafs prifm in the cun* 
trary. pofition, it will bring the colour R back to E, and 
the colour C to F i but it will not bring the colour B ;o 
H, but to a point b , fuch that B h is equal to ML and b B 
to b li. In like manner, the other colours will not be 
brought back to the (taught line EHF, but to a curve 
E b F, forming a crooked fpettium. 

Iu like manner, the fluids difeovered. by Dr Blair, when 
employed to briug back the oblique fpc&rum RBC formed 
by common glals, will bring its extremities back to E and 
F, and form the crooked fpc&tum E# F lying beyond 

EHF. 

This experiment evidently gives us another method for 
examining the proportionality of the difperlion o£ different 
fubtUnccs. 

Having, by common ylif?, brought back the oblique 
fpedrum lorryed by common glafs to its naturri place AB* 
fuppofc the original fpeftrum at AB to contract gmduaiiy 
(as Newton has made it. do by means of a lens), it is plain 
that the oblique fpcilrum will alfo contrail, and fo will tfre 
8 fecokd 
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Tetri * opr, fpeftrnm at AB ; and it will at lad coale'ce into a 
1 ■“ v " ' white fpot. The effect '•ill be equivalent to a gradual 
comprrm-vn of the whole finite, by which the parallel line* 
AR and DC gradually approach, and at laft unite 

In like mount r, when the oblique fpeftnmi formed by 
flint-glafa i« b*oudit Kick to EHF by a flint •glala prifm, 
and the figure com prefled in the tame gradual manner, stil 
the colours will coalefcc into a white fpot. 

But when flint -glaft* is employed to brin» back the ob- 
lioue foefitnm formed by common gl?.f*, it forms tbe crock- 
ed fpct\rum E A F. Now let the figure be compreffet!. 
The curve E A K will be dotlblnl down on the line H A, ard 
there will he formed u compound fpe&rum H A, quite un- 
like the common fpHftruni, bei«;» pin pic or claret coloured 
at II by the mixture of the extreme red and violet, Mnd 
green ed'.’cd with bloc a* A by the mixture of the •. recn ' 
and blttc . The fl-tid prilm* would in like manner form a 
fpeftmm ck tin* fame kind on the other fide of H. 

'I Ilia is precifclv what is ohferved in achromatic objeft- 
glifle* made of crown- laf* and flint : fur the refraction 
from A to R correfnond* to the refract ton «d the convex 
crowB-glaff ; «Mid tlie contrary rrfra&tutt from R to K cor- 
refpond* to the contraiy refraction of the concave flint- 
glaU, wh*ch ft ifl leans a part of the full refraction, produ 
cing a convergence to the axis o‘ the telefcope. It is found 
to give a purple or wine coloured !ociu, and within this a 
green one, and between thclc an imptrfeci white. Dr Blair 
found, that when the eye glafs was drawn out beyond it* 
proper diJtance, a Aar was (unrounded by a green fringe, by 
the green end of the fpc&rum, which crofted each other 
within the focus ; and when the eve glafs was um.ne.tr the 
object- daft, the Bar had a wine coloured fringe. The green 
rays were ultimately moft refracted. A\ H. We fhotild ex- 
pedt the fringe to be of a blue colour rather than a green. 
But this is eafdy explained : The extieme violet rays arc 
very faint, fb a* hardly to be fcnlible ; therefo-c when a 
compound gkfs i& made a? achromatic at pofitble to our 
frnlcs, in all probability {nay certainly) thefe almoft infen- 
fible violet rays are left out, arid perhaps tbe extreme co- 
lours which are united are the ted and the middle violet 
tay*. Tilts makes the green to he the mean ray, and there- 
fore the moft oulitauding when the difperfiuns are not pro-' 
portions!. 

Dr Blair very properly calls thtfefprftnimi. HA and HA’, 
Jtcondiary /ft drums, and terms to think that he in the firft 
who has taken notice of them. But Mr Ckirauh was too 
accurate a mathematician, and too careful an ohferver, not 
to be awaie of a circumllance which w an of primary confe- 
quer.ee to the whole imuiiiy. He could not hut obferve 
that the fncccfs refted on this very particular, and that the 
proportionality of dilpcifion was indtfpeufably nccefhrry. 

This lubieft WTfl therefore touched on by Ckirault ; and 
fully dtfeufled by Bofcovich, firft in his Diflcrtaiions pub- 
lifhcd at Vienna in * 759 ; 'hen in the Comrtrnt. fhncntrr/tt f 
and, lallly, in bis Opujtuhiy publifhed in 1785. Dr Blair, in 
hi* ingenious DifTcrtat ion on Achromatic GtafTcs, read to 
the Royal Society of Edinburgh in 1793, Item* not to 
have known of tht labour* of thefe writers; fpeak* of it as 
9. new di 00 very; and exhibits fume of the tfonfeqtiencel of 
tilt* principle iti a Angular point of view, as fomething very 
paradoxical an ‘ thcotlfiflenl with the uhiaU y rrctived no- 
tions on thefe fuhjcAa. But they are by no mean* to. We 
arc, however, much indebted to hi* ingenious refesrehesi 
and his fuccvfsful erdeavonrs to find feme remedy for this 
imperfe&ion of achromatic rhffts. Some of. his contri- 
vances are exceedingly ingenious ; but had the Doftor con- 
f ultcd thefe writers, he would have faved hmtfclf z rood deal 
of trouble. 


Bofcovich (how* how to unite the two extreme* with the T<*W«>rv ' 
moft ootffending colour of the fccontfary fpc&nim, by v- “" # 
mean* of a third luhftance. When we have done this, the 
aberration occafioned by the fecondary fpedrums n.uft be 
prodigionfly diminilhed ; for it i* evidently equivalent to 
the union of the point* H and A of our figure. Whatever 
eaufc produce* this mwft diminifh the curvature o-* the arrhea 
E A and A F : but even i' thefe curvature* were not dimi- 
nilhed, their greateft ordinates cannot exceed 3th of H A ; 
and we may fay, without hefitalion, that by uniting the 
mean or moft mittlanding ray with the two extreme*, the 
irmaining difperfion will be as much lets than the tmeor- 
redted colour of Dollund’s achromatic glafs, as this is left 
than four time* the difperfiun of a common objol\-idaf». It 
ulu a therefore be altogether intentiblc. 

Bofcovtch afiett*, that it is not poffible to unite mor£ 
than two colours by the oppoftte refraction of two fuh- 
ftai.ee*, which do not diipevlc the light in the fame propor- 
tion*. Dr Bl-.ir makes h ht of this aflertion, a* he finds it 
made in general term* in the vague and paltry extract made 
bv Prieftley from Bofcovich in hi* Kflay on the Hiftory of 
Optic* ; but had be read this author in hi* own diflerts- 
tions, he would have Icrn that he wr.» perfectly right. Dr 
Blair, however, ha* hit on a very ing« niou* and c tfcltua) 
method ot producing this union of three colours. In the 
fame way a* we correct the di*perf:on of a concave len* of 
crown- l&fs by the oppoftte dftperfion of a concave lens of 
flint -dal.-, we may currcCt the lecondary difperflon of an 
achromatic convex lens by the oppoftte fcctmdsry difperiion 
o* an acluomatic concave len*. Bnt the intelligent reader 
will obferve, that this union doe* not contradict tbe afler- 
tion of Bofcovich, bccxufc it n nt&ffu Hfy prodif^cd by mean* 
of three re*ra£tinif fubAliKW. 

The mult eftentia! lervice which the public has received 
at the hands of Dr Blair is Hie dilcovery of fluid r.cdhim# 
o* a proper difpcriiv^povtr. By compoOi.g the Fcrfc* of 
fueh fubftancc-s we are at once freed rrom ‘the irreitnla- 
rities in the rcftailkm and dilpcrfton of flint glafs, which 
the chcmifls have not been able to f»ee it from. In whstt 
ever way thi* glafs is made, it conftfts of part* which differ 
both ir refractive and difjwrftve power j and whtn taken uo 
from the pot, thefe parts mix in threads' which may be dik 
reinitiated through the m;fts in any degree of ftneneis. Bnt 
thef ft ill retain thrir propettiest and t»her» a piece of flint- 
glals hr.s been' formed into - a lens, ?Hi dye. placed in its fo* 
cus fees the whole furfodc oceirpied by glillering threads or 
broader veins rnnnii*.» ac rifts it. Gidat -ewardi have been o^ 
fered lor removing this defeat, but hitherto to no purpofe. 

We beg leave to pfopofe the tollowinj; method: Lttthe 
glafa be reduced to pbwder, and then melted with a preat 
proportion of alkaline fslf, fb a* to make a liquor fdicvm. 

When precipitated ftor.i this by an acid, it irn:! be in a 
ftatc cf very uniform COfflpOAtiuK ' If again melted hito 
glafs, we Ihould hope that' itVorttd be fide from this de- 
feat ; i* not, the rale lecsns to be defijeratd. 

But by uftng a fluid medium, I>r Bbir .was freed from 
alt this ciu»- arrafTment ; and he acquired anoriier immenfe 
advantage, that of ictyuftmg at plealure both the refraftive 
and difperfive powers ’of his letifes/' In' Solid fenfes* we do 
fiot know whether wr have taken the ctlrvrtures fnited to 
the retractions till our ghifs i 4 ftnifhed ; and i? we have mtf- 
taken the pioportion*, all bur labour is loft. But when 
fluids a-e ulcd, it is enough that we know nearly the ye- 
fiactions. We fuit our focal diftance* to thefe, and then 
fcledt our curvatures, fo as to remove the aberration of fi- 
gure, preferving the focal diftance*. Thus, by properly 
tempering the fluid medium*, wv bring the len* to a^ree 
7 ;* precifcly 
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TtVfrope precifcfy with the theory, pcrfcftly achromatic, snd the 
_ ' aberration of figure a* much correfted as is potfiblc. 

Dt Bhir examined the refraftiv? and dtfperfivc powers 
of a gTeat variety of fnhftanm, am! *oum! great varieties in 
their actions on the different culour*. This is indeed what 
cvrry well informed natural*:! would expeft There is no 
doulft now among natnralitl* about the mechanical connec- 
tion of the phenomena of natu r e : and all are agreed that 
the chemical aft ions of the particles of matter «t perfectly 
like in kind to the aftion of gravitating bodies ; tlut all 
thefc phenomena are the effefts of forces like tbofc which 
we call attractions ami reoulfions, nod which we ohferve in 
magnets and clcftrificd bodies ; that light is re* rafted by 
forces of the fame kind, but differing chiefly in the (mall ex- 
tent of their fphore ol aftivity. One who view* things in 
this way will expeft, that as the actions of the f»mc acid 
for the d-tfcrint alkali* are clifT rent in dc tree, and as the 
xJufcrcnt acids hare alfo different aft ions on the fame alkali, 
in bice manner (i ffetrnt hd'ftar.ces clifTcr in their genera! re- 
fractive powers, and alfo rn the proportion of their aftion 
on the different Colour*. Nothing is more unlikely thc*e* 
fore than the prooortional di f pe rf son o* the different co- 
lour* by different fubftsncrt : mk! it is furprifinj that this 
inquiry has been fo lonr delayed It is hoped that Dr 
Bkir will ohlice the public with an account of the expert 
meats which he has made. This will enable otlic'S to co- 
operate in the improvement of achtomitic ghtffc*. We can- 
not derive much knowledge 'tom what he has already pub* 
l'fhcd, bccoufc it was chiefly with the intention of -jiving a 
popular, though not tin accurate, view o 4 the fuhjcft. The 
con# i oft ions which are there mentioned arc not thole which 
he round mod cffeftual, but thofe which would be moil 
eahly usderfloo d, or dsmorftrated by the flight theory 
which is contain i ' in the diffcitstion ; befides, the manner 
of expreffing the di ffe rence of rcfrangibiltty, pci haps cho- 
fen for its paradoxical appearance, does not give us a dear 
notion of the chiraftcrilttc differences of the fuh fiances ex- 
amined. Thole rays which are ultimately moll deflected 
. from their dire ft ion, are faid to have become the moll re- 

frangible by the combination of different fisbilancc*, al- 
thou h, in all the particular rchaftions by which this effeft 
is produced, they are Ids rehafted than the violet light.* 
We can juft gather this much, that common gbtfs difperfes 
the rays in fuch a manner, that the ray which is in the con* 
fine o! the green aad blue occupies the middle of the prif- 
matic fpeftrum ; but in glafle*. and many other fubftances, 
which arc more difperfixe, this my i* nearer to the ruddy 
extremity of the fpeftrum. While thendorc the ftraight 
tine RC* (fig. q. B) terminates the ordinates O o\ YY'» G r , 
flee, which reprelcnt the difperfion ot common gltfs, the 
ordinates which exprefs the tlifocHions of thefe fubllaitees 
are terminated by a curve palb g through R arul (J, but 
lyin ' below the line RO. When therefore parallel hete- 
rogeneous light is made to converge to the axis of a con- 
vex lens of common ulifs, as happen* at F ia fig. {. C, 
the light is dilperird, and the violet rarys have a fhortcr fo- 
cal diftaace. If we now apply a concave lens of greater 
diiprifrvc power, the red and violet rsyk are brought to one 
focus F ; but the ’tern rays, not being fo much refr-fted 
away *rom F, are left behind at , and have now s fcorter 
focal dillance. But Dr Blair afterwards 'ound that this 
was not the cafe with the muriatic acid, and Tome relations 
in it. He found that the ray which common glafs ended 
to occupy the middle o: the fpeftrum was much nearer to 


the blue extremity ♦•ben refrafted by thefe fluids. There- TVe frep*. 
fore a concave lens 'unwed of fuch fluids which united the Vb ” % ^ 
red and violet rays in P, refrafted the green rays to f. 

Having ohferved thi*, it was an obvious conjcfturc, that 
a mixture of fomc of thefe fluids might produce a medium, 
wh ife aftion on the intermediate rays fhouhl have the fame 
proportion that is obferm! on common «*h*ls ; or that two 
of them might be found which formed fpeftra fimilady di- 
vided, arul yet differing fuffrc*cntly in difperfire power to 
enable t:» to dell toy the dilperfiun by contrary rclraftions^ 
without deftruyin/ the whole tchra&ion. l>r Blair accord- 
in -ly round a mixture of folutions of ammonije.il and mer- 
curial fibs, and alio fomc other fnbftmces, which produced 
ditperlions proportional to that at glafs, w ith ufpect to the 
different colours. 

And thus has the refult of this intricate ar.d laborious in- 
vc (lira lion cwirfponded to his UtmoH wifhes. He has p r n. 
duced achromatic ttlcfcopcs which feem a:, perfeft as the 
thing will admit of ; for he has been able to jive them fuch 
apertures, that the » n'o r rigibft aberration arifing from the 
fpheriml im faces become* a fcnfiblc duanthv, and precludes 
farther amplifi cat ior by ihe tye glaffts. We hive exami- 
ned one of his teltfcoprs : The focal diflance of the objift- 
gl'fs did nr#t exceed 17 inches, and the spert ire was iullv 
clinches. We viewed lomr Tingle and double flars and 
fomc common objefta with this trlcfcopc ; and found, that 
in magnifying power, bri;>htnef», ami di*‘i: ftnefi, it was ms- 
ri » rtl«* fupciior to one of Mr Dollovd** of .52 inches fj- 
eal liiijfth It alfo gave us an opnortun’ty of aclmiring the 
dexteritv of the London art ids, who could work the piaffes 
w ith filch Tccnracy- We had mull ^illir.ft vrfion r»f n liar* 
when ulin z *n erefting eye piece, which made this tclefcope 
magnify more than a hvndrrd timer. ; and *e lonnd the field 
of viflon as uniformly di Soft as with Dollond's 42 inch tc- 
Icfcooc magnify inrr 46 times. The intelligent reader mull 
admire the nice figuring and centering of the very deep 
tye-olaffe* which are neceffnry for this ampli cation. 

It is to be hoped that Dr Blair will extend his views to 
/FnJTn of different compofitions, and thus give us objeft- 
plaffes which are folid , for thole cumpofcd or fluids have 
mconvenirnccs which will binder the*:i from comiug intr* 
general ufe, and wdl confine them to the mufeums of pni* 
lofophcrs. We imagine that sntimonial glaffrs bid fair to 
anlwer this purpofe, if they could be made free of colour. 

<i> «s to tranfmit enough or light. We recommend this dif- 
fertation »o the careful perttfin of our renders. Ibfife who 
have not made tbemlelvr much aerjuainted with the delicate 
andnbUrufc theory of aberrations, will nd it exhibited io luch 
a popular form as will enable them to underfland its treneral 
aim ; and the well -in lorn <d reader will rnd many cuaou» * 
indirations of inquiries and dife 'vcncs yet *o be node. 

We now proceed to confidtr the eye-glaffcs or glaffes of 
telelcopcs. The proper conftmftion of an eye piece is not 
lefs effumal than that of the objeCt-gbifs. But our limit* 
will not allow us to treat this fubjeft in the fame detail. 

We hare already extended this article to a- great length* 
bccaofc we do not know of any performance in tl«: En >lilh 
language which will enable our readers to undertland the 
c«m rt ruftton of achromatic telelcopes ; an invention which 
rt-fleft. honour on our country, and has completed the dif- 
coverieso* our illuflriuus Newton. Our readeis will find 
abun ’ant in'orrnation in Dr Smiths Optics concerning the 
cyc-glaffei, chiefly deduced from Huy^hcn’s line tlirory of 
aberration (a). At the fame lime, wc mull again pay Mr 

Dollond 


(a) While we thus repeatedly /peak of the theory of fpherical aberration as coming from Mr Huygbcos, wc muft not 

omit 
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TcUfcofw. Doflrnd the merited compliment of faying, that he 
1 ” » 1 firft who made any fcietitific application n ( this theory to 

the compound eye -piece for ereftin® the objeft. Hi* eye* 
pieces ot fire and fix glades a-e very ingenious reduplica- 
tions of Huygbens’s eye piece of two glaffes, and would pro- 
bably have tuperfedei all others, had not his dtfeovery of 
achromatic objeft glaffes caufci opticians to confidcr the 
chromatic difperiton with more attention, and pointed out 
methods of correftiqg it in the eye-piece without any com- 
pound rye-glaffes. They have found that this may be more 
conveniently done with four eye-glaffcs, without fenfibly di- 
minishing the advantages which ^iuyghens fhowed to re- 
full from employing many frr.all refractions tnilrad of a lef- 
fer number of great ones. Av this is a very curious fubjeft, 
we (hall give enough for making our readers hilly acquaint- 
ed with it, and content ourfelvcs with merely mentioning 
the principles of the other rules for conlirufting an eye- 
piece. 

Such readers as are lef* familiarly acquainted with op- 
tical difeuflions will do well to keep in mind the following 
conferences of the general focal theorem (Optics n° 141. 
Cor. y ). 

If AB (fig. te. B)bc a lens, R a radiant point or focus 
o? incident rays, and a the focus of parallel rays coming 
from the oppofite fide ; then, 

1, Draw the perpendicular a o' to the axis, meeting the 
incident ray in 0, and of A to the centre of the lens. The 
refracted ray BF is parallel to a A : for R a’ : a A ( = 
R 4 : a A) = RB : BF ( = RA : AF), which is the focal 
theorem. 

2. An oblique pencil BP l proceeding from any point P 
which is not in the axis, is collected to the point f % where 
the r-f rafted ray BF cuts the line PA f drawn from P 
through the centre of the lens : for P a : 0 A 2 PB ; B f, 
which is alfo the focal theorem. 

The Galilean telefcopc is fufceptiblc of fo little improve- 
ment, that wc need not employ any time in illustrating its 
performance. 

The Ample agronomical telefcopc is reprefented in fig. xi. 
The beam of patallel rays, inclined to the axis, is made to 
converge to a point G, where it forms an image of the low- 
ell point of a very d'ftant objeft. Thefe rays decollating 
from G fall on thecyc-plafs ; the ray from the lowed point 
B of the ohjrft.glafs falls on the eye-glib at b ; and the 
tay from A fdls on a; and the ray from the centre O 
falls on o. Thefe rays are rendered parallel, or nearly fo, 
by refraction through the eyc-glab, and take the direftion 
b i“, 0 I, a i. If the eye he placed lo that thi* pencil of pa- 
rallel ray« may enter it, they converge to a point 01 the re- 
• tina, and give diftinft viftou of the lowed point of the ob- 

jeft. It appears inverted, becaufe the rays by which we fee 
its lowed point come in the direftion which in firr.plc vifion 
is connefted with the upper point of an object. They 
come from above, and therefore arc thought to proceed 
from above. We fee the point as if fituated in the direc- 
tion Io. In like manner the eye placed at I, fees the upper 
point of the objeft io the direftiou IP, and its middle in 
the direftion IE. The proper place for lire eye is I: if 
brought much nearer the glafs, or removed much farther 
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u the from it, fome, or the whole, of this extreme pencil of rays Tddriye 
will not enter the pupil. It is therefore of importance ' ^ 

to determine this point. Becaufe the eye requires parallel 
rays for diftinft vifion, it is plain that F mud be the prin- 
cipal focus of the cye-glafs. Therefore, by the common 
focal theorem (OtTics, 141. Cor. 5.), OF : OE s 
OE : OI, or OF; FE = OE : EL 
The magnifying power being mcafured by the magnitude 
of the vifual angle, compared with the magnitude of the vi- 

fual angle with the naked eye, we have or °}^ for 

cO^ oOF 

the meafurc of the magnifying power. This is very nearly 
OF. OF 
El ’ ° r FI* 

As the line OE, joining the centres of the lenfes, and 
perpendicular to their furfures, is called the axis of the tele- 
(copc, fo the ray OG is called the axis of the oblique pen- 
cil, being really thr axis of the cone of light which has the 
objcft-glafe for its bafe. This ray is through its whole 
courfc the axis of the oblique pencil ; and when its courfe 
is detetmined, the amplification, the*ficld of vifion, the aper- 
tures of the glaffes, arc all determined. For this purpofc 
we have only to confider the centre of the objeft- >l*fs as a 
radical point, and trace the protect of a ray from this point 
through the other glaffes : this will be the axis of fume o- 
blfquc pencil. 

It is evident, therefore, that the field of vifion depends 
on the breadth of the eye-srlafs. Should we incrcafe this, 
the extreme pencil will pafs through 1, becaufe O and I are 
fill the conjugate foci of the cyc-glafs. On the other 
hand, the angle refolved on for the extent or field of viiton 
gives the breadth of the eye-glafs. 

We may here ohferve, by the way, that for all optical 
inftrumrnts there mull be two optical * gutes confidered. 

The firft fhows the progrefs ot a pencil of rays cominj from 
one point of the objeft. 'I'hc various focufes ot this pencil 
fltow the places of the different images, real or virtual. 

Such a figure is formed bv the three rays A Gat, OG 0 I, 

BG b i. 

'I he fccond fhows the progrefs of the axes of the different 
pencils proceeding through the centre of the objcft-glafs 
t he tot life k ot this pencil of axes fhow the place* where an 
imace of the objtft glafs is formed ; 2nd this pencil deter- 
mine* the field ot vifion, the apertures nf the lenfes, and the 
amplification or magnify ing power. The three rays OG el, 
OFE 1 , OHPI, form this figure. 

i>cc alfo fig. 17. where the progrefs of both fets of pencils 
is trore diversified. 

The perfeftion of a telefcopc is to reprefent an objeft 
in its proper fhape, diftinftly magnified, with a great held 
of vifion, and fuftiticntly bright. But there are limits to 
all thefe qualities; and Hi) incrcafe of one of them, for the 
nioft part, dinunifhes the reft. The brightncls depends 00 
the aperture of the objeft- g la fa, and will increnfc in the fame 
proportion ( becaufe it will always be to AB in the pro- 
portion of EF to FO), till the diameter of the emergent 
pencil is equal to that of the pupil of the eye. I narrating 
the objeft elais any more, can tend no more liv>ht into the 
eye. But wc cannot make the emergent pencil nearly fo 

large 


omit giving a due ftiarc of the honour of it to Dr Barrow and Mr Jame* Gregory. The firft of thefe authors, in his 
Optical Lecture* delivered at Cambridge, ha* given every proportion which is employed by Huyghens, and has even 
profecuted the matter much further. In particular, his theory ot oblique Header pencils is of immeuie confequence to 
the perfection of telefcopc*, by fhowing the methods for making the image of an extended furfacc as flat as poffible. 
Gregory, too, has given all the fundamental propositions in Tim OpiLa Prt.mt>ta. But Hnyghcns, by taking the fubjeft 
together, and treating it iuj 1 fyflem, has greatly Amplified it: and bis manner of viewing the principal parts of it is 
incomparably more perfpicuouj than the performances of Barrow and Gregory. 
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Telc fcopf forge i| this when the tdefcope magnifies much ; for the placed in tlie axis of the tclefcopc, with the objcd-gbft as Tcforvnpe. 

* preat aperture of the objedb glafs produces an indifttnft appearing behind it. The point k u formed by a ray which 1 1 » J 

image at GF, and ita indidinCtncts i» magnified by the eye* corrts from the lowed point D of the objedt- !afc, and the 

glafs. point « is illuminated by a ray from A. The point e at 

A great field of vifion is incompatible with the true fliape the right-hand of the circular bate of this cone of light came 
of the objcA } for it is not ftridly true that all rays flow- from the point C on the left fide of the objecYglals ; and 
l'ng Irom O are itfradtd to I. I hole rays which go to the the light comes to d trom D. Now the laws of optics dc- 
margin of the eye-glaft crofs the axis between E and I ; monitrate, that the ray* which come through the points c 
and therefore they crols it at a greater angle than it they and d arc more convergent a ter rifta&ion than the rays' 
palfed through I. Now had they really patted through I, which come throw ih a and b. The analogies, therefore, 
the objcA would have been reprclentcd in its due proper- which afeertain the f«>ci of rays lying in planes patting thro* 
tioos. Therefore fincc the angles of the marginal parts are the axis do not determine the foci of the others. Of this 
enlarged by the aberration of the eye-glats, the marginal wc may be fcnliblc by looking through a lens to a ft. »nre on 
part* thcmlclvet will appear enlar ged, or the objeft appear which arc drawn concentric circles ciottcd by radii. When 
diftorted. Thus a chcls-b-: ard viewed through a reading the teldcope is fo adjulled that we fee dillin&ly the extre- 
glaft appears drawn out at the comers, and the tlrai^ht lines mity oi one ot the radii, we fhall not fee di.iinctlv the cir- 
are all changed into curves, as is reprefented in fig. 13. cumterencc which croffci the extremity with equal dillinct- 

The circumftsnce which moft peremptorily limit* the ex* nefs, ami vire ver/a. This difference, however, between the 
tent of field is the neccffary diilincimls. If the vifion be loci or the ray* which conic through a and b t and thofe 
jndiftindl, it i* uklcft, and no other quality can compenfate which come thiough c and </, i* not confident le in the field* 
this deft A. The diAortion i» very inconliderablc in much of vifion, whic^ are otherwife adrnittibtc. But the I a me dif- 


larger angles ol vifion than we can admit, and is unworthy 
of the attention paid to it by optical writers. They have 
been induced to take notice of it, breaufr the mean* of cor- 
recting it in a con fide ruble degree are attainable, and lifftfrd 
an opportunity of exhibiting their knowledge ; whereas the 
tadiftin&nel* which accompanies a large field is a fubjeet of 
moft difficult difcuJfion, and has hitherto battled all their 
effort* to cxprcU by any intelligible or manageable formulae. 

Qu*qw ire flit a rutefurt fojje 
Dtfperat re flu quit. 

This fubjeft rruft, however, be confidered. The image 


Jcrcnce of foci obtain* alio with relpcCt to the difperfion of 
light, and is more rvmaikablc. Both d'Alembert and Euler 
have attempted to introduce it into their formulae ; but they 
have made them ufrlef* for any pta&ical purput’e by their 
inextricable compl cation. 

{ his mutt fctvc a* a vmeral indie ition of the difficulties 
which occur in the lonftruebon of Icltlcopei, even although 
the objcft-glif* were perfect, forming an imaje without the 
fmalkll contulion or diftoition. 

'1 here its yrt another dilficulty or impcrfinftion. 'Hie 
rays of the pencil a (j b, when ret railed through the eye- 
gh.s, arc alfo feparated into their component colours. The 


at GF of a very remote objeft is net a plain furface per- 
pendicular to the axis of the tclefcopc, but is nearly fp heli- 
cal, hiving O for its centre. If a number of pencil* of pa- 
rallel ray* crofting each other in I fall on the eye glafs, they 
will form a picture on the oppofrte fide, in the focus F. 
But this pi&ure will by no means be flat, nor nearly fo, but 
very concave toward* E. Its cxa& form iso r rr.oft difficult 
inveftigation. 'T he elements of it are given by Dr Barrow { 
and wc have given the chief ot them in the article Orrtcs, 
when confidcring the foci of infinitely fltnder pencils of 
oblique rays. Therefore it is impolfiblc that the picture 
formed by the objeft- glafs can be feen diftinftly in all it* 
part* by the eye glafs. Even if it were fi t, the point* G 
and H (fig. 11.) are t ora far from the eye- g la fa when the 
middle F is at the proper diftance for fjiftinft vifion. When, 
therefore, the tclefcopc is fo adjufted that w-c have diitinA 
vifion of the middle of ti»e field, in order to fee the margin 


edge of the len* mull evidently perform the office of a prifm, 
and the white ray G b will be to diiperfed that if bi be the 
path ot its red ray, the violet ray, u hich makes another 
part of it, will take lueh a curie bn that the angle 1 bn 
will be nearly ,',tho* G b if. The ray G i palling through 
a part of the len* whole furface* arc left inclined t* each 
other, will be left refracted, and will be left diipcifed in the 
lame proportion very nearly. Thcrc*ore the two violet ray* 
will be very nearly parallel when the two red rays are ren- 
dered parallel. 

Hence it mull happen, that the objeft will appear bor- 
dered with coloured fringes. A black line feen near the 
margin on a white ground, will have a ruddy and orange 
border on the outfidc. ..nd a blue border within : and this 
ennrufion is altogether independent on the objcd.gtaft, and 
i* i'o much the greater as the vtfoal an ,1c b IE is greater. 

Such are the difficulties : They would be unfur mountable 


dittinftly we mutt pufh in the cyc-glaft : and having fo 
d ne, the middle of the field become* in^iftindt. When the 
field of vifion exceeds 1 7 or 15 degrees, it is not poflible by 
any contr vance to rmke it tolerably diflinft all over ; and 
we mutt turn the teldcope fucccftivcly to the different paita 
of the field that we may fee them agreeably. 

Thecaufie of thin indittin&nefs is, as we have already faid, 
the (hortncl* o‘ the lateral ‘oci of lateral and oblique pencils 
rdra£\fd by the eyc-^lals. We have ttiown (in Optics, 


were it not that lonae of them are fo connected that, to a 
certain extent, the diminution of one is acco:. oauied by a 
d.minutiou of the other. Our reader* will recoiled, that in 
the article Optics we gave fame account of what are called 
tfic Cau/tii (urxftt (Op rics n“' 2?i), and Ibovrcd that thefe 
curves arc the geometrical loci of the foci of infi utdy flen- 
dcr pencils. Confcqucntly the point G is very nearly in 
the caullic formed by a beam of !i »ht cunfiftinp of rays pa- 
rallel to I 0 , and occupying the whole fur'acc of the eye* 


n a, 2) how to determine thefe in all the cafes which occur, gfols, bccaufe the pencil of rays which are collc&ed at G is 


But the dcteiminatioo is not con.plete, and relates only to 
thole ray 1 which are in a plane paffin * through the axis of 
the lens But the oblique pencil ^Go, by which an eye 
placed at I Ices the point G of the ima ;e, is a cone of light, 
having a circular b ife on the eye glafs ; of which circle a b 
is one of the diameter* There ft a diameter perpendicular 
to Ih^s, which, in this figure, is reprefented by the point o. 
Fig. 12. reprefents the bafe of the cone as feen by an eye 
Vou XVill. Fait I. 


very tmall. Any thim; therefoic that dimmifties the mutual 
inclination of the adjoining rays, puts their concourfc f mher 
off. Now this is preciltly what we want ; for the p»^int G 
of the image formed by the objeft glafs is already beyond 
the locus of the oblique flcitder pencil of parallel rays r a and 
i b \ and, therefore, if wc could make this rocus go a little 
farther from a and b , we lhall brin : it nearer to G, and ob- 
tain more dillicdt vifion of » his point of the object. Now 
Z z Ut 
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Teteftppe. fct it be reeofic&ed, that in moderate refraftions through 
prifftu, two rays which arc inclined to each other in a I mall 
gng!c are, after ref 1 aft ion, inclined to each other in the lame 
an le. Thetefore, if we can diminifh the aberration of the 
ray * r, or e 1, or 3 /, u-c diminifh their mutual inclination ; 
and eonfcquently the mutual inclination of the rays Gtf, 
G o, G and thrre‘ore len gthen the focus, and get more 
ditlinft vifion of the point G. Therc'ore wc at once cor* 
"reft the dill union and the indiitin&ncfs : and this is the aim 
of Mr Huy plums’* great principle of dividing the refrac- 
tiors. Sec Optic*, c° 100. 

The general method is aa follows : Let 0 be the objeft- 
glafs (fi-.». 14. A ) and E the cre-glafe of a telcfcopc, and F 
their common focus, ami FG the image formed by the ob- 
jeft glat's. The proportion of their focal didances is fup- 
pofed to be fueh as gives as great a magnifying power as 
the perfection of the objeft-elafs will admit. Let BI be 
the axis of the emergent pencil. It is known by the focal 
theorem that GE is parallel to 111 : therefore BGE is the 
whole refraftiou or defleftion of the ray OHB from its for- 
mer direftion Let it be propofed to diminifh the aberra- 
tions by dividing this into two parts by means of two giafles 
D ar.de, fo as to make the ultimate angle of vifion b / • 
equal to BIE, and thus retain the fame magnifying power 
and viable field. Let it be propofed to divide it into the 
parts BGC and CGE. 

From G draw any line GD to the axis towards O ; and 
draw the perpendicular DII. cutting OG in FI ; draw Hr 
parallel to GC, cutting GD in g ; draw gf perpendicular 
to the axis, and g t parallel to GE ; draw eb perpendicular 
to the axis ; draw D - parallel to GC, and J ti perpendicular 
to the axis. 

'I 'lien if there be placed at D a lens whofc focal diftanee 
h D if , and another at e whole local diftanee is e/, the thing 
i* done. The ray Old will be refrafted into H b, and this 
into bi parallel to BI. 

The demonftration or this conflruftion is fo evident h 7 
means of the common focal theorem, that we need not re- 
peat it, nor the reafons for its advantages (fee Optics 1 o). 
We have the fame magnifying power, ar.d the fame field of 
vifion ; we have lefs aberration, and therefore lefs diflortion 
nrd indiftinftnefs ; and this is brought about by a lens Hl> 
of a i mailer aperture and a greater focal diftanee than BE. 
Confequently, if we are contented with the diilinftnefs of 
the margin of the field with a fingle eyeglafs, we may greatly 
increafe the field of vifion : for if we increafc DH to the 
fize of EB wc fhall have r. greater field, and much greater 
diftinftntfc in the margin ; beearfe HD i* of a longer focal 
distance, and will bear a greater aperture, preferring the 
fame diflmftnefi at the edge. On thii account the glais 
HD is commonly called the bitfbgiafi. 

It mull be obferved here, however, that although the dif. 
tortion of the objeft ia lcffencd, there is a real diflortion 
produced in the the ima?e/j*. But this, when magnified 
by the gtafs r, is fmallcT than the dHortion produced by the 
glals E, of greater aperture and (Sorter focus, on the un- 
diftorted image GF. But becaufc there is a diflortion in 
the fitcond ima<*e f g t tbit conflruftion cannot be ufrd for 
the tckfcopcs of agronomical quadrants, and other gradua- 
ted infFrumcnts ; bccaufe then equal divilions of the micro- 
meter would rot cortcfpond to equal angles. 

But the fame conilraftion will anfwer in this cafe, by 
taking the point D on that fide of F which is remote from O 
(fit*. 14. B). This is the form now employed in the tclc- 
fcopcs of all graduated inftruroents. 

The <xaft proportion in which the diflortion and the in- 
diftinftnefs at the edges of the field arc diminUhed by this 
conflruftion, depends on the proportion in which the angle 


BGE is divided by GO; and U of pretty difficult invetiga- Tf*eftap». 
tion. But it never deviates far (never £th in optical inftru- ’“*■ 
menu) from the proportion of the fquarcs o* the angles. 

We may, without any fenfihlc error, fv.ppofe it in th » pro- 
portion. This gives us a practical rule uf cafy recollection, 
and of moft extenfive ute. When we would dimir.iih an 
aberration by dividing the whole refiaftion into two parts 
wc fltall do it moil effectually by making them equal. In 
like manner, if we divide it into three parts by means of two 
additional via Acs, we ir.uft make rach = -Jd oi the whole ; 
and fo on tor b gt eater number. 

Thisufcful problem, even when limited, as we have done, 
to equal refraftiona, is as vet indeterminate; that is, fuf* 
ccptiblc of an infinity of fnlutiont: for the point D, where 
the fidd.glafs i« placed, was taken nt plcafuie : yet there 
mull be fituztions more proper than others. The aberra- 
tions which produce diflortion, and thofe which produce in- 
diilinftnefs, do not follow the fame proportions. To corrcft 
the indiftinftnefs, wc fhould not (cleft fuch pofitione of the 
lens HD as will give a Imall local diftanee (• be ; that is, 
war fhould not remove it very far from F. Huygens recom- 
mends the proportion of 3 to 1 for that of the focal dif- 
tanoc* of the lens HD and rb, and fays that the <hft*nce 
Dr fhould be = 1 Ye. This will make ei =» } t F, and will 
divide the whole refiaftion into two equal parts, as any one 
will readily (re by conftt lifting the common optical figure. 

Mr Short, the celebrated improver of refleft ing telcfcopc*, 
generally employed this proportion ; and wc (hall prefcntly 
fee that it Is a very good one. 

It has been already obferved that the e reat refraftion* 
which take place on the eye-ghfTcs occafion very confider- 
ab:c difpcifions, and diflurb the vifion by fringing every 
thin* with colours. To remedy this, achromatic eye glades 
may he employed, conflruftcd by the rules already delivered. 

This conftiuftion, however, is incomparably more intricate 
then that ol objcft-glaffc* : for the equations mull involve 
the diftanee of the radiant point, and be more complicated: 
and this complication is iminrnfely incrcalcd on account of 
the treat obliquity of the pencils. 

Moft tortunatelv the Huyphenian eonftruftion of an eve^ 
piece enable* us to correft this difperfion to a great degree 
of exaftnefs. A heterogeneous lay is difptrlcd at H, and 
the red ray belonging to it falls on the lens be at a Treater 
dftlance from the centre than the violet ray coming from H. 

It will therefore be lefs refrafted (iieteria panbus) by the 
len* be\ and it i- poflible that the difference may be fuch 
that the red and violet rays difperlcd at H may be render- 
cd parallel at b y or even a little divergent, fo as to unite ac- 
curately with the red ray a: the bottom of the eye. How 
this may be affefted, by a pnrpct (election of the places and 
figures of the lcnles, will appear by the following propor- 
tion, which we imagine is new, and not inelegant. 

Let the compound ray OB (hg. 15. A) be difperfed by 
the lens PC ; and let PV, PR be its violet and red rays, 
cutting the axis in G and g. It is required to place an- 
other lens RD in their way, fo that the emergent rays R r. 

Vt\ (hall be parallel. 

Produce the incident ray OP to Z. The angles ZPR, 

ZPV, arc given, (and RPV is nearly *= ^ and the 

intcHcftions G an with the axis. Let Fhe the focus of 
parallel red light coming through the lens RD in the op- 
pofite direftion. Then (by the common optical theorem ), 
the pcipendfcular F - will cut PR in fuch a point t 9 that 
f F will be parallel to the emergent ray R r (fee Optics, 

*32— *3^), and to Vvt. . Thcreiore if r D cut PV in a, 
and uf be drawn perpendicular to the axis, wc fhall have 
(alfo by the common theorem) the point / foe tl*c focus of 

violet 
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i a8 ; 27 nearly, or «iFl)» and FD is buc$c<rin F. Therefor* CD 


CG + FD 


TEL 

Tchfrp* viola n*>*, »nd X)F : D/«= D? t D« 

— " r~ in a given ratio. 

'I be problem is therefore reduced to this, 41 To draw from " i 
a point 1 ) in the line CG a line D.<, which fliail be cut by That is, in order that the eye g’.afs RD may cerreft the 
the linen PR and PV in the give* ratio. difpertion of the field glafs PC, the defiance between tLcen mojl 

The following conftiu&ion naturally offer* itfclf: Make be ton alto the ha Iff urn of their fical dtfumcet very nearly. More 
rr ‘ ~ XJ ** — j -m fc«»r n 1 - ' * ’ ' * g between them he equal to the half /urn 

of the eye-glof , anj the efiflante at which 
„ . the ftld-glaft mould form an image of the objed-glaft. For 

This will hive the problem ; and, drawing e F perpendicular 
to the axi«, we (hall have 1 for the lotus of the lens RD 
for parallel red lays. 

The demon drat ion is evident s for MK being parallel to 
P/» we have CM s/M ~ CK : HK, =* ,*D : iD, = FD 
fO, in the ratio required. 


Trfcftnp*, 


1 ne loHowing oonrciuctioa naturally otters iticll : JVlakc be eqtal to the haj Junto) 
GM :/M in tlie given ratio, and draw MK parallel to P /, exactly, the d fiance bet* 
'I hruugh an y p int D of CG draw the (haight hue PDK, of the focal djlance of / 
fruiting MK in K. Join GK, and draw D* parallel to KG. the fietd-glaje mould fori 


the point G i* the focus to which a ray coming from the 
centre of the obje£t-glais is refracted by the ficht-glafs. 

This is a very fimplc folution of this important problem. 
Huyghens’* eye- piece correfpond* with it exactly. It iu- 
deed the difpertion at P is not cnlirrly produced by the re- 
fraction, but perhaps combined with fomc previous difper. 


This problem admits of an infinity of folutions ; becaufe fiun, the point M (fig. 15. A) will not coincide w th C, 
the point D may be taken anywhere in the line CG. It (fig. ly. B), and wc (hall have GC to GM, as the natural 


may therefore be fubjefted to fuch conditions as r-ay pro- difoerfion at P to the difperfion which ready obtains there, 
duce other advantages. 

i. It may be retlridlcd by the magnifying power, or by 


Tim may dcflroy the equation CD zz — — 


the divifiou which we chuofe to make of the whole refrac- 
tion which produces this magnifying power. 1 hus, if we 
have rcfolvcd to diminiih the aberrations by making the two 
ft fractions equal, we have determined tlic angle R r D. 
Therefore draw GK, making the angle MG K equal to 


Thus, in a maimer rather unexpc&H, have we freed the 
eye-frlaffes from the greatefl part of the effect of difperfion. 
Wc may do it entirely by pnfliing the eye glstis a little 
nearrr to the ficldglafs. This will render the vioht ray* a 
little divergent from the red, fo as to produce a perfeA pic- 


that which the emciYent pencil mull make with the axis, ture at the bottom oi the eye. But by 'doing fo we have 

hurt the dilli»'&ncfs of the whole pidurc, becaufe F is not 
in the focus of RD. We remedy this by drawing both 
glades out a little, and the tclefcope is made perfect. 

This improvement cannot be applied to the conilrultion 
of qu.dtant telefcopcs, iuch as fig. 14. B. Mr Ramldcn 
has attempted it, however, in a vciy ingenious way, which 
merits a place here, and is alfo ir.llru&ivc in another way. 
The field Ufa HD (fig. 14. B) i« a plan convex, with its 
plane lide next the image GF. It is placed very near thi* 
image. The confcquence of this diipolilion is, that the 
image GF produces a vertical image gf \ which is much kl* 
convex towards the glats. He then places a km on the 
poi-t C, where the red ray would crofs the axis. The vio- 
let tay will pais cn the other fide of it. If the focal di- 
ftancc o* this glafs be f e, the vifion will be diitinct and irce 
from colour. It has, however, the inconvcnicncy of obli- 
ging the eye to be clofe to the glafs, which is very trouble- 
fomc. 

This would he a rood conftru&ion for a ma^ic-lanthom, 
or for the objett-gbfs of a folar microlcope, or indeed of 
any compound microfcope. 

Wc may prefume that the reader is now pretty familiar 
with the different circumftancet which mud be confidercd in 


in order to produce 4 this iruigni ying power. T hen drsw 
MK parallel to Py. met tin/ GK in K T hen draw PJC, 
cutting the axis in D, and D* parallel to CK, ami rF per- 
pendicular to the axis. D is the place, and DF the focal 
<ii loanee of the eye-glaU 

2. Particular circumllanres may caufc tif to fix on a par- 
ticular place D, and wc only want the focal difiance. In 
this calc the tirfi coufirutiion inflicts. 

3. Wc may have determined on a certain focal didancc 
DF, and the place mull be determined. In this cafe let 

GF ; Ff = I : tan. G 
F t if u «(:*,* being -- {J- 
/» iff =■ tan. g : 1 
then GF : f g = tan. / : as tats. G 
then GF — fg : GF == tan. /— m tan. G : tan. g 
©r G/ + F/ 1 GF -- tan. g — m tan. G : tan g ; 


and 


GF = G/+ F/r 


tan. / 


7-,,andisthere- 


tan. / — in., tan. G*’ 

fore given, nod the place of F is determined ; and finer FD 
is given by fuppofitiun, D is determined. 

T he applic5t»on of this problem to our purpofe is diffi- 
cult, if wc take it in the molk general terms ; but the na- 
ture of the thing makes fuch limitation* that it becomes 
very eafy. In the cafe of the diiperfion of light, the angle the conllruAion of an eye piece, and proceed to conlider 
GP# is fo fmall that MK may be drawn parallel to PG thole which mull b< employed to erccl the objrdl. 
with* ut any feniihlc error. II the ray OP were parallel to This may be done by placing the lens which receives the 
CG, then G would he the focus o- the lens PC, and the point li.-ht from the objefi-ghfi in Inch a manner, th".t a l’econd 
M would fall on C ; becaufe the focal diftancc of red rays ia to i-r.age (inverted with refpeCt to the firil) may be formed 
that of violet rays in the fame proportion for every lens, and beyond it, and this may be viewed by an eyc-ghfs. Such 
therefore CG :C/ ;= DF : D f. Now, in a telefcope which a cnnftru&ton is reprelented in fig. 16. But, belidec many 
magniiics confiderably, the angle at the objedt-glala is vrty other defers, it tinges tire objetl prodigioully with colour 
fmall, and CG hardly exceeds the focal difiancfr 5 and CG The ray od is dilpcrfcd at //into the red ray </r, and the 
is to Cg very neatly in the fame proportion of iK to 17. violet Jr, v being farther from the centre than r, the re- 
We miy therefore draw through C (fig. 15. B) a line CK framed ray v o' croffes rr both by reafon of f{dierical aber- 
parallel to PG : then draw GK perpendicular to the axis ration and its greater refrxngibih’ty. 


of the lettfes, and join PK' t draw K'BE parallel to CG, 
cutting PK in B ; draw BHI parallel to GK, cutting C.K r 
in H : Join HD and PK. It is evident that CG is bi- 
feaed .n F, and that K B *= 2 FD : alfo K'H : HG = 
K B : BE, — CD : DG. There ore DH is parallel to 
CK, ortbPG. But becaofe PF =F K, PD is — 
and Hi cs HB. Therefore f D « HB, and FD 


Pie? 

DIV 


But tlie common day telefcope, invented by F. Rheita, 
h?s, in this rcfpedl, greatly the advantage of the one now 
deferibed. See Optics, n° *66. The <n»y* of compound 
light arc dilpcrfcd at e and/. (Plate CCCLXIV. fig. t^). 
T he violet ray proceeding from /, falls without the red ray 
DB, at g t but is accurately collected with it at the focus E, as 
K B, wc Ihall demotiftratc by and by. Since they crofs each 
‘ X t * 
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Telefcope. other in F, the violet ray mull fall within the red ray at i , 
and be Icf* refracted tli *. it it had fallen on the fame point 
with the red ray. Had it fallen there it would have fepa- 
rated from it s but by a proper diminution of its refraction, 
it is kept parallel to it, or nearly fo. And this is one ex- 
cellence of this tdlelcope : when conil rutted with three eye- 
piaffe* perfectly equal, tin; colour is lenfibly diminiflud, mid 
by ufing an eye .jlxfs foniewhat tmnllci, it may be removed 
entirely. - We fay no more of it at prefent, becaufe we fhall 
find its conitruCtion included in another, which is ftill more 
p«r f e6t. 

It is evident at firft fight that this telefcope may be im- 
proved, by fubltiiuti ng f or the cye-elafs ri (jig. 13.) the 
Huynhenlan double eye-glafs, or field-date and cye-glate re* 
prtienud in fig. 14 A, and ng. 14. li ; and that the hid 
or thefc rnay he improved and rendered achromatic. This 
will require the two tlaflc* r/anJ g t to be inerrafed from 
their prefent dimcnfions to the fize of a Fcld-pl-te, fuited 
to the magnifying power o* the t clef cope, fuppoling it an 
aftronomical tekfeope. Thus we fhall have a tclcfcopc of 
lour cye*glaflcs. The thiee firft will be of a confiderablc 
local diltancc, and two of them will have a common focus 
at b. But this is coufiderably different ftom the eye piece 
of four gUflcs which are row ufed, and are far better. Wc 
are indebted for them to Mr Dollund, who was a mathema- 
tician as well as an art ill, and in the courfe of his vctearch 
difeovered rcfourecs which had not l>een thought of. He 
had not then difeovered the achromatic objcA-gtaf*, and 
was bufy in improving the cyc-gUffes by diminiihing their 
fpherical aberration. His firft thought was to make tlie 
Huyghenian addition at both tlic images o‘ the day tclc- 
fcope. This fug rifled to Lim the following eye piece of 
five glafies. 

Fig. I?- rtprtfenls this eye-piece, but tliere is not room 
for the objcd-glafs at its proper dillance. A pencil of 
rays coming fiom the uuptr point of the object is mnde 
to converge (by the objcd-glafs) to G, where it would 
form a picture of that part of the object. But it is Inter- 
cepted by the lens A a, and its axis is bent towards the 
axis of the telefcope in the direction ab. At the fame 
time, the rays which converged to G converge to g, and 
there is formed an inverted picture of the object at gf, The 
axis of the pencil is again rt 4 rafted at l, croflcs the axis of 
the telefcope in H, is regraded again at r, at «/, and at r, 
and at lilt croflcs the axis in I. The rays of this pencil, 
diverging from g, arc made lefs diverging, and proceed as 
if they came from g' t in the line B/j*« The lcnsrC 
r auics them to converge to g' t in the line G ' C g . The 
lens d D makes them converge ft ill more to G and there 
they form an ered pidure C" V ; diverging from G' 1 , they 
arc rendered parallel by the refradion at r. 

At H the rays are nearly patallcl. Had the glafs B b 
l>cen a little farther from A, they would have been accu- 
rately fo, and the objcd-glafs, with the glafles A and B, 
would have formed an agronomical telefcope with the Huy- 
ghcr.ian eye-piece. The glaftis C, 1 ), and E, arc intended 
merely for bending the rays back again till they again crofa 
the axis in I. The glafs C tends chiefly to diminifh the 
gTeat an Ic l’H£ ; and then the two glafTts D and E arc 
another i iuyghenian eye piece 

The art in this conflriidion lies in the propeT adjustment 
of the glafles, fo as to divide the whole bending 01 the pen- 
cil pretty equally among them, aud to form the lull image 
% in the locus of the eye-glafs, and at a proper dillance Tom 

the other glafs. Bringing B nearer to A would bend the 
pencil more to the axis Placing C 'aitlier from B would 
do the fame thing ; hut this would be accompanied with 
more abc nation, bccaufc the rays would fall at a greater di« 


Itaucc from the centres of the lenfes. The great eft bend- Teleftefe. 
ing is made at the field-elate D } and we imagine that the 
telefcope would be improved, and made mo^c diftinft at the 
cd 'es of the field, by tmployinj another glsfs of great focal 
dillance between C an 4 I). 

There is an image formed at H of the object -glafles, and 
the whole li'bt paffes through a fmall circle in this place. 

It is ufual to put a plate here pierced with a hole which has 
the diameter of this image. A fccond image of the ohjeft- 
glafs is formed at I, and indeed wherever the nenoils crofa 
the axis. A lens placed at H makes no change in any of 
the angles, nor in the magnifying power, and affetts only 
the place where the images are formed. And, on the other 
hand, a lens placed at /, or T ,. where a teal inure is form- 
ed, makes no change In the places of the images, but afTcftl 
the mutual inclination of the pencils. '1 his affords a re- 
source to the artift, by wh<ch he may combine properties 
which feem incompatible. 

The aperture of A determines the vifible field and all the 
other apertures. 

Wc mull avoid forming a real image, fuch as f g, or F‘ G”, 
on or very near any glafs. For we cannot fee this image 
without feeing alone, with it every particle of dull and every 
fcratch on the gltfa. Wc fee them as making part o' the 
ohjedt when the image is exa&ly on the glafs, and wc lee 
them confufedly, and fo as to confute the object, when the 
ima re is near it. For when the image is on or very near 
any glals, the pencil of light occupies a very fimtl part of 
its furfacc, and a particle of dull intercepts a great proportion 
of it. 

It is plain that this conftrudtion will not do for the tele- 
fcope of graduated inftruments, becaufe the micrometer can- 
not be applied to the fecund image fg, on acc mnt of its 
being a little diilorled, as has been obferved of the Huygho- 
nian eye piece. 

Aifo the interpofition of the glafs C makes it difficult to 
Correct the difperfiou. 

By proper rcaloning from the correction in the Huyghe- 
nian cyc-piccc, wc arc led to the bell conitruCiion of one 
with three glafles f which wc fltall now confide?, taking it in 
a particular form, which (hall make the difenffion cafy, and 
make us fully matters of the principles which lead to a bet- 
ter form. Therefore let PA (fig. 18.) lx* the glafs which 
firft receives the fight proceeding from the image formed by 
the objedt- glafs, and let OP l»e the axis of the extreme pen- 
cil. This is refrafltd into PR, which is again refracted 
into R r by the next lens B r. Let b he the focus ot paral- 
lel rays of the fccond lens. Draw PB r. We know that 
A b : b B cs PB : B »■, and that rays of one kind diverging 
from P will be collected at r. But if PR, PV be a red 
and a violet ray, the violet tay will be more refracted at V, 
and V/ftl crofs the red ray in forr.e intermediate point g of 
the line Rr. If therc*orc the firft image had been formed 
prcci.ely on the lens PA, we fhould have a fccond image at 
fg free from all coloured fringes. 

If the refractions at P and R are equal (as in the common 
day tclcfcopc), the difperfion at V mull be equal to that at 
P, or the angle t»V r = VPR. But wc have ultimately 
RPV : R r V = BC : A B, ( = B * : A b by the focal theo- 
rem). Therefore g V r ig r V (or g r :g V, orC/:/B) 

= Bi:Ai, and AB:A« = Rr;R f . 

This fhows by the way the advantage of the common day 
telefcope. In this A B =. 2 A b. and therefore / is the place 
of the la!l image which is free from coloured fringes. But 
this image will not be fteu free from coloured fringes through 
the eye jlai’s C r, if / be its ecus : For had gr t g v been 
both red lays, they would have been parallel Sifter refrac- 
tion i bat g v being a violet ray, will be more refratted It 
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rdcfcApe. will net indeed he fo much deflected from paralltlifrn as the 
'■ ' Tide: ray, which naturally accompanies the red ray to r, be- 

caufe it rails nearer the centre. By computation its difper- 
Jion is diminiAied about tih. 

In order that g v may be made parallel to gr after re- 
flation, the refraction at r mult be filch that the difperfion 
correfponding to it may be of a proper magnitude. How to 
determine this is the qucAion. Let the difperfion at g be 
to the difperiion produced by the refraction at r (which is 
required for producing the intended magnifying power) as 
l to 9. Make 9:1= ff :/"C, =: /C : CD, and draw 
the perpendicular Dr meeting the refracted ray rr in r # . 
Then we know by the common focal theorem, that if / be 
the *ocus of the lens C r, red rays divergin r from g will be 
united in r 1 . But the violet ray g t» will be refracted into 
v v paiaiH to r/. For the angle vr' r : vg r = (ulti- 
mately) /C • CD, =9:1. Therefore the angle vr * r is 
equal to the dilperfion produced at r, and therefore equal to 
r' v v’ t and v v* is parallel to r r*. 

But by this we have deAroyed the diftinCt vifion of the 
image formed at /j, becaufe it is no longer at the focus of 
the eye-glafs- But diAinCt vilion will Ik refiored by pufll- 
ing the glaflcs nearer to the objeCt-k'laf*- This make* the 
rays of each particular pencil more divergent after refraction 
through A, but fcarccly makes any change in the direc- 
tions of the pencils thcmfelves Thus the image comer to 
the focus /', and makes no fcnfiblc change in the difper- 
iion s. 

In the common day telefcope, the firA image is formed in 
the anterior focus o the firft cyc-glafa, and the lecond image 
is at the anterior focus of the LA eye glafs. If we change 
this lift for one of halt the focal diAancc, and pufli in the 
eye piece till the image formtd by the object glafs is hair 
way between the firA evejlais and its focus, the la A linage 
will be formed at the focus of the new eye glafs, and the 
eye-piece will he achromatic. This is ealily fern by ma- 
king the ufual computations by the focal theorem. But 
the vitible field it ditniniAicd, becaufe we cannot give the 
fame aperture as be f ore to trie new cyc-glaf* ; but we can 
fubAitutc for it two eye glades like the former, placed clofe 
together. This will have the fame focal dillance with the 
new one, and will allow the fame aperture that we had be- 
fore. 

On thefe principles may be demonftrated the correction 
of colour in eye-pieces with three glafles of the following 
ccntlruCtion. 

Let the glafles A and B be placed fo tliat the poflerior 
focus of the firA nearly coincides with the anterior focus of 
the fecund, or rather to that the anterior focus or B may he 
at the place where the image of the objc&glafe is formed, 
by which fituation the aperture ncccffary for tranfmitting 
the whole light will be the fmalleA poffible. Place the 
third C at a dittance from the fecond, which exceeds the 
fum of their focal diAances by a fpace which is a third pro- 
portional to the diAancc of the firA and fecond, and the fo- 
cal diAance of the fecond. The diAancc o' the firA eyc- 
glaf* from the object-glafs muft be equal to the product of 
the focal diAaucc of the firA and fecond divided by their 
fuin. 

Let O 0, A a. B C r, the focal diAances of the glafles, 
be O, rr, b, c. Then make AB a~\-b nearly j BC — 

b-Lc ; OA — The amplification or mag- 

b + c b- f-e 

oifyiog power will be = ~ ; the equivnlent rye-glak 

= ~-,iud the field of vifion = 3438' X An^£L° f A . 
b foe. dilt. ob. gl. 
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Thefe eye-nieces will admit the cfc of a micrometer at Tclefry^ 
the place of tnc tijA image, becaufe it has no diAortion. f 

Mr Dollond was anxious to combine this achromatifm 
of the eye pieces with the advantages which he had found 
in the eye pieces with five glafles. 'Hu’s eye-piece or three 
glaiTcs ncceflanly has a very great refraction at the glafs II, 
where the pencil which has erne from the other fide of the 
axis muA be rendered again convergent, or at leall parallel 
to it. This occafions confiderablc aberrations. This may 
be avoided by giving part of this refraCtion to a giafs put 
between the firA and fecond, in the fame way as he has done 
by the glafs B put between A and C in his five glafs eye- 
piece. But this deranges the whole procefs. His inge- 
nuity, however, furmounted this difficulty, ard he made eye- 
pieces of four glafles, which feem as perfect as can be dc- 
fired. He has not published his injenious inveftigation ; 
and we obferve the London artifis work very much at ran- 
dom, probably copying the proportions of fomc of his bcA 
glaffes, without undemanding the principle, and therefore 
frequently mi II akin". We fee many eve-pieces which are- 
far from being achromatic. We imagine therefore that it 
will be an acceptable thing to the artills to have precile 
inAruCtioris hnw to proceed, nothing of this kind hiving 
appeared in our language, and the inveAigations of Euler, 
D’Alembert, and even Bofcotich, being fo abflrufc ss to 
be inaccefliblc to all but experienced analyAs. We hope to 
render it extremely fi tuple. 

It is evident, that i; we make the rays of different colours 
unite on the furface of the laA cyc-glals but one, commonly 
called the feUg/a/j , the thing will be done, becaufe the 
difperfion from this point of union will then unite with the 
difperfion produced by this glafs alone } ami this increafcd 
dilperfion may be corrected by the laA eye glafs in the way 
already fhown. 

Therefore let A. B (fig. 19.) be the Aatlons which we 
have fixed on for the firA and fecond eye-glaffes, in order to 
give a proper portion of the whole refraCtion to the fecond 
glafs. Let b be the anterior focus of B. Draw PB r 
through the centre of B. Make Ai:iB =* Afl: BK. 

Draw the perpendicular K r, meeting the refracted ray ia 
r. We know by the focal theorem, that red rays diver- 
ging from P will converge to r; but the violet ray PV, be- 
in/ more refracted, will crofs Rr in fomc pointy. Draw- 
ing the perpendicular f g, we get ./ for the proper place of 
the ficld-glifs. Let the refracted ray R r, produced back- 
wards, meet the ray OP coming from the centre of the ob- 
jcCi-glafs in O. Let the angle of difperfion RPV be called 
p, and the angle of dilperfion at V, that is, rVt, b« v, and 
the angle V r R be r. ' 

It is evident that OR:OP = p:v, becaufe the difper- 
fions arc proportional to the tines of the refractions, which, 
in this cafe, are very nearly as the retractions thcmfelves. 


Ln oir( or jb or fs) be m3ii: : 


Then V — 

mpi alfo p : r = BK : AB, =» b B : A b, and r =p. 

b B 

or, making — ^ = *r, r *=* n p ; therefore v : r = m:n , = 

«?: PI , 

4 B iB r 

The angle R j V = jVr+jrV=/. - + «; and 
R^ViRrv = Rr: Rj, orm-f-win == Rr:R^ f and 


Rf ■ 

1 


= Rr - 


SB 


But R r i« ultimately 1 


BK ~ AB 

5 B 
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A b 


Aft 


Aft 


Therefore R,f 

Aft *’ 

m -f- n 

This value of B/ ii evidently 


X — - 


Aft 


pod B J 


' T * 


iDx 


Aft 


p ft + A b 

Now l ft being a couftant quantity while the glafu I) 1*5 the 

A ft 

fame, the place of union varies with — - If we rc- 

p ft A o 

move ft a little farther from A, we increaic AB, and p ft, 
and A b, each by the fame quantity. This evidently di- 
tninifhcs B f On the other hand, bringing ft nearer to A 
inercafcs ft f. If we keep the diftancc between the glafVs 
the lame, hut iucreafe the frical d; d ance b B, we augment 
ft./', becauie this change augments the numerator and dixui- 

^ ft X \ ft 

niihe* the denominator of the fra&ion — - — 1— 

/ ft T A 

In this manner wc can unite the colours at what diftance 
we pleafc, and confcquently can unite them in the place of 
the intended held ..dafs, from which the)’ will diverge with 
an increafeJ difperfion, viz. with the difpcrfton competent 
to the reftaition produced there, and the difperiion p X 


n - 4 - n conjoined. 

It only remains to determine the proper focal diftancc* 
of the field glafs and eye glafs, and the place of the cyc- 
gl?fs, fo that this difpcrfton may be finally eorrc&cd. 

This i* an indeterminate problem, admitting ot an infini- 
ty of folutions. We (hall limit it by an equal divifion of 
the two remaining refraction*, w hich arc netefl’ary in order 
to produce the intended magnifying power. i'his conduc- 
tion hat, the advantage of dimindhing the aberration. Thus 
we know the two rcfra&ions, and the difperCort competent 
to each ; it being neatly of the retra&ion. Call this 
q. The whole difperfion at the field-giafa confift* of q, and 
of the an^le K^V of %. 19. which we all’o know to be 
=s= p X m -f- «• Call their fum /, 

Let fig. 2: . n' J 1. reprvfcnt this addition to the rye piece, 
Cg is the ficld-glaf* cumin? in the place of fg of fig 19. 
»nd R.j tv is the red ray coming from the glafs BR. Draw 
g r parallel to the intended emergent pencil from the cyc- 
glafo ; that is, making the angle C t g with the axis corn*- 
tpood to the intended magnifying power. BifcCt this angle 
by the line g K. Make t g ; jf q *=■ / :q, and draw q K, 
cutting C^in/. Draw <;D, cutting g k in , and the 
axis in D, Draw t d and Dr perpendicular to the axis. 
Then a lens placed m D, having the focal diftancc Dr/, 
will deftroy the difperfion at the lens^r, which rc'ra&s the 
ray g w into,? r. 

Let gv be the violet ray, making the angle vg r = /. It 
is plain, by the common optical theorem, that g r will be 
refracted into rt J parallel to D. Draw g D / meeting 
r r*, and join v r\ By the focal theorem two red rays ? r, 
g v, will be united in /. Eut the violet ray £ v will be 
more refraCted, and will take the path v %/, making the 
angle of diipcrhon r'ttti' *» q t very nearly, breaufc the dif- 
peifion at v docs not fcnfibly differ from that at r. Now, 
in the irr.all angles of rctraftion which obtain in optical in- 
iltumcntj, the angles r r' e, r g *** arc very nearly as g r and 
rr', or as^D and Dr', or as CD and DT, which, by lire 
focal theorem, arc as C d and it D ; that is, I) d : Js 
** rg w : * i* v- But D 4/ : 4 C *= D J : i /, sg :gq, 
— * : q. But r g v = / j theretorc r / v sss q, sr'pti', 
and v v' is parallel to r r*, and the whole difperfion at £ is 
corrected by the lens Dr. The focal diftancc Cr of Cj is 
had by drawing C« parallel to K,?, meeting R^ in «, and 
drawing « c perpendicular to the axis. 

It is caff to fee that this (not inelegant) conftru&ion is 


not limited to the equality of the rcfiaftlunt %u gr % Krr\ T«Wc t* 
In whatever proportion the whole refraction ii di- — — v— ^ 

vided, wc always can tell the pioportion of the difperfions 
which the two refradtions occaiion at g and r, and can there- 
fore find the values of / and y Indeed this lolution in- 
cludes the problem in p. col. 1. par. 2. ; but it had not 
occurred to us till theprefeut occafion. Our readers will not 
be difpleafed with this variety or telource. 

The intelligent reader will ice, that in this fohition fome 
quantities and ratios are a (Turned r.f equal which are sot 
il rictly fo, in the fame manner as in all the elementary op* 
tical theorems. The parallehfin, however, of v V and r r' 
may he mace accurate, by pushing the Urns D r nearer to 
Cg, or retiring it from it. We may alfo, by pufhing it 
ftill nearer, induce a fmall divergency of tl»e violet ray, fo 
as to produce accurate vition in the eye, and may-tlm* make 
the viiion through a tdcfcope more perfect than with the 
xuked eye, where difperfion h by no means avoided. It 
would therefore be an improvement to have the eye-glafi iu 
a Hiding tube for adjudment. Bring rhe tel etc ope to di* 
llinct vifion ; and if any colour tc vifible about the edaes 
of the field, (hilt the eye -glal’s tril this colour is removed. 

The vifion may now become indii\in& : but this is correct- 
ed by ihifting the place ot the whole eye piece. 

We have examined trigonometrically the proerrefs of a 
red 2nd a violet ray through many eye-pieces of Doilnnd’a 
and KamfdeVs brft tclelcopea ; and we have found in all of 
them that the colours are united on or very near the field- 
glafs ; ft* tint we prefume that a theory fomewhat analogous 
to ours has directed the ingenious ir. venters. We meet with 
many made by other artilts, and even tome of theirs, where 
a confidcrahle degree of colour remaps, fometimes in the na- 
tural order and often in the conttry < rdcr. 'I his inuft 
happen in the hands of mere imitators, ignorant of p iuipie. 

Wc prclumc that we have now made this principle fuificient- 
ly plain. 

i ig. 20. N° 2. reprefents the eye-prcceof a very fine fpy- 
glals by Mr Kamidcn; the focal length of its obje&-glafs rs 
&T inches, with l^thof aperture, 2°cy' of vifible l*cUl, 
and 1 5,4 magnifying power, i he distances and focal hogths 
are of their pr -per dimenfions. but the apertures a-c { lar- 
ger, that the progress of a lateral pencil might be more dt- 
ftmcUy drawn. The dimenfions ate as follow : 
hoc. lengths A^—0,775 Bb**i 9 o?f 0—1,01 Dr/=-0,79 

Diftancc* AB«I»i8 11 C* 1,83 CD**i,ioy. 

ft is perfectly achromatic, and the colours arc united, not 
precilely, at the lens Cg, but about V&th ot an inch nearer 
the tyc-gUf». 

It is obvious that this combination of glades may be 
ufed as a microfcopc ; for if, inftead of the image formed 
by the objcCt-glafs at FG, we lubft it ute a fmall object, illu- 
minated irotn behind, as in compound microfcopes ; and if 
we dtaw the eye-piece a very lraall way from this objeil, 
the pencils of parallel rays emergent fiom the eye-glafi I> 
will become convergent to very diftant points, and w ill there 
form an inverted and enlarged picture ot the objeft, which 
may be viewed by a H'tyghenian eye- piece ; and wc may 
thus get hi rh magnifying powers without ufing very deep 
glaflirs. We tried the eye-piect of which we have given the 
dimenfions in this way, and found that it might he made to 
magnify ibo times with very great diftimlincls. When ufed 
as the maguificr of a folar micruCcope, it infinitely furpafiis 
every thing wc have ever feen. The pifture formed by a 
folar microfcopc is generally fo indiftina, that it is fit only 
for amufmg ladies; but with this magnifier it feemed perfect- 
ly fharp. Wc therefore rccammend this to the artifls as * 
valuable article of their titde. 

The only thing which remains to be confident! in the 
2 theory 
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tVfory of refrain-* tckfoope* i* the fcrm* of the different 
^ Icme*. Hitherto uc have htd no cccafion to confider any 
thing bnt their foc:?l diltarccs; but their aberration* depend 
greatly ou the adjuilrqcnt of iheir form* to their fituitions. 
When the conjugate tocufcs of a lens arc determined by 
the fcnrice which it »« to perform, there is a certain form or 
proportion between the curvatures of their anterior and po- 
iterior ftrfiicci, which will make their aberrations the final* 
left poffible. 

It it evident that this propostion is to be obtained by ma- 
king the fluxion ofthc quantity within the psrenthefis in the 
formula of par. 7. col. 2 p. *4$. equal to nothing. When this 
i* done, wc obtain litis formula for a, the rad u»ot curvature 
, t . . , . 1 2w’-f* an-f-4 

for the anterior furface of a lens. — , 4 - -7 — ; 7-* 

where n is the ratio of the fine of incidence to the fine of re- 
fraction, and r it the diHaoce of the focus of incident rays, 
p<ffilive or negative, according as they converge or diverge, 
all meafured on a leak of which the unit is n, = half of 
the radius of the equivalent ifofccks lem* 

It will be lufHcicntly exact lor our purpofe to fuppofc 

1 f> 
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* ^ . though it is more nearly ^ . 


liril? 

4 yr 
I — A 


7 


Therefore a = 


49 * 

42^70* 


And — - 


l,*- 

A* an example* let it be required to give the radii of cur- 
vature >n inches for the cye-glai* be of page 36a. col. l. 
par. 2. which we fhail fuppofc ot i-J indies focal ditlance, 
aad that t c ( = r) is y|th inches- 

The radius of curvature for the equivalent itofcelc* lens 

is 1,5, and its half is 0,75. Therefore r =s 5 y 

and our formula is a = — s, 0,87 c ; and 
42X5+70’ 2 bo ’ 

i 1 —a < M*5 . t ^ c,K75 

l~~ a * 0,^75’ aR ^ c.us' -~ 7 * 

Thcfc values arc parts of a kale, of which the unit is 
0,75 inches. Therefore 

a, in inches, = 3,875X0,75, = 0,65525 
l, in inches, = 7X0,75, 2= 5 ** 5 - 

And here wc mull obftrvc that the pofterior furface is con- 
cave ; for b is a positive quantity, becauft » — a is a poll- 
t»ve quantity as well as a ; therefore the centre of fphcricily 
of both furfaccs lies beyond the lens. ( 

And this determination is not very different from the 
ufual practice, which commonly makes this lens a plane con- 
vex with its fiat fide next the eye : and ihctc will not be 
much difference in the perfor rnance of thcfc two leufes ; for 
in all cafes of maxima and minima, even a pie'.ty confider- 
ahle change of the belt dimcnl. outdoes not make a fcnfible 
change in the rcfult. 

The fame confidrration leads to a rule which Is very 
fin. pic, and fuftcienUy cxaA for ordinary fituatiun*. Thu 
is to make the curvatures luch, that the incident and emer- 
gent pencils may be nearly equally inclined to the iurtacc* 
of the lens Thus in the eye piece with five glades, A and 
B fhould be moil convex on their anterior fides ; C Ihoulil be 
(Doll convex on the poflctior fide ; D fhould be nearly iiof- 
c cries ; and £ neady piano convex. 

But this is not lb eaiy a matter &9 appears at firft fight. 
The lenfes of an ey e piece have not only to bend the ievcral 
pencils of light to «ii;d from the axis of the tekfeope ; they 


3- col 2 p 360. Thus the gUfs A of fig. 20. n® 2. fhould be TcUCcop*. 

moff convex on the tide next the object, that it may produce v— — ^ 

little ditlorticm of the pencils. But it fhould be mod convex 

next the eye, that it may produce dutwct vifion of the image 

FG» which is very near it. This image fhould have its con- 

cavity turned towards A, whereas it is towards the objeA- 

gbu*. Wc mull therefore endeavour to make the vertical 

image f g flatter, or even convex. This require* a glafs 

very fiat before ar.d convex behind. For fimilar reafonti 

the objefl-ulafs of a microscope and the Ample eye-gUts of 

an rflronomical tcltfcopc fhould be formed the fame way. 

This is a fubjeft of motl difficult difeuffion, and requires 
a theory which few of nut readers would relifh ; nor doe* 
our limits afford room for it. The artitts arc obliged to 
grope their way. The proper method of experiment would 
be, to make eye-pieces of large dimenfions, with extrava- 
gant aptrturn to incrcafc the aberrations, and to provide 
♦or each flation A, B, C, and I), a number of lenfes of the 
fame focal ch dance, but of different forms : and wc would 
advile making the trial in the way of a tolar microfcope, 
and to have two eye pieces on trial at once. Their piilures 
can be formed on the lame fereen, and accurately compared) 
whereas it is difficult to keep in remembrance the perfor- 
mance of one cyc-piecc, and compare it with another. 

Wc have now treated the theory of refracting tckfcopcs 
with confiderable minutenefs, and have perhaps exceeded 
the limits which fome readers may think rcafonable. But 
we have long regretted that there is not any theory on this 
fubjeid from which a curious perfon dMfeiru the improve- 
ments which have been made finee the "time of l)r Smith, 
or an artiil learn how to proceed with intelligence in hi* 
profit ffion. If we have accompli fhed either of thcfc elds', 
wc truil that the public will receive our labours with iaiia- 
faftion. 

We cannot add any tiling to what Dr Smith has deliver- 
ed on the theory of reflecting telefcopes. There appears 
to be the fame poffibilily of correcting the aberration o! the 
great fpcculutn by the contrary aberration of a convex fmaii 
fpeculum, that we have praftifed in the compound object- 
fclafs of anr achromatic reading tclrfcopc. But this can- 
not be, unlcfs we make the radius of the fonvex fpeculum 
exceedingly large, which deftroys the magnifying power 
and the brightnefs. This tlierefore muft be given up. In- 
deed their performance, when well executed, does already 
furpaft all imagination. Dr Hcrfchel hxs found great ad- 
vtrr ta-es in what he calls tlie front ‘ivVw, not ufii.g a plane 
mirror to throw the pencils to one fide. But tins cannot 
be prattifed in any but telefcopes fo large, that the lots of 
l»*ht, occahoncd by the interpufiiion of the cbfcwer's head, 
may be disregarded. 

Nothing remains bnt to deferibe the mtchanifin of fome 
of the moll convenient form». 

To describe all the varieties of fh*pc anr! accommodation 
which may lie given to a ttlcfcopc, would be a tafle as tri- 
fling as prolix. The artilD of London and of Pari* have 
racked their invention* to plealc every fancy, and to fuel 
every purpofe. Wc fliall content ourlelvcs with a few ge- 
neral maxims, deduced from the fcicntific coiuidcratiwn of 
a ttlcfcopc, as an inlbumtut by which the vifual angle fuk- 
txnded by a diltin^t object is greatly nutgnified- 

The chiel confideration is to have a fteady view of th^ 
diftant objeft. TTii* is unaltaiaablc, usilcls the axis of the 
inflrumem be kept conllaiit'y direflcd to the fame point of 
it: lor when the telcfcopc is gently fiiiitcd bom its pofi- 


havc alfo to form images on the axes of thcfc pencil*. Thcfe lion, the cbje6t jttmj to move in the lame or in the oppofitc 
offices frequently require oppofitc forms, as mcnliuucd in par. direction, according as the ttlcfcopc Invert* the object or 
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Trfifcope. fhow? it err&. This is owing to the magnifying power, 
v~"“ bccaufe the apparent angular tnottot is :>reater than what 
\vc naturally connect with the motion of the tclefcope. 
This dors not happen when wc lock through a tube with- 
out glaffcs. 

All linking of the inftrtmtrnt therefore makes the objift 
dance before the eye ; and this is difagrecable, and hinders 
us fro m feeing it diftinftly. But 2 tremulous motion, how- 
ever fmall, is infinitely more prejudicial to the performance 
of a tclefcope, by making the objeft quiver before us. A 
perfon walking in the room prevents us from feeing dillinft- 
ly j nay, the very pulfation in the body o * the obJcnrer, agi- 
tates the floor enough lo produce this effett, when the tc- 
lefcope ha* a great ma unifying power : For the viflblc mo- 
tion of the objc& is then an imperceptible trerror, like that 
of an harpfichord wire, which products an effed prectfcly 
fimflar to optical indiilindnefi ; and every point of the ob- 
ject is diffused over the whole fpacc of the angular tremor, 
and appears cocxiftent in every part of this fp’ce, juft as a 
harpfichord wire doe* while it is founding. The more rapid 
this motion is, the indiftin&ncft is the more complete. There- 
fore the more firm and elaftic and well bound together the 
frame- wo» k and apertures of our tclefcope is, the more hurt- 
ful will this confcqucnce be. A mounting of lead, were it 
practicable, would be preferable to wood, iron, or brafs. 
This is one great caufe of the indiftinftnefs of the very fineft 
reflecting telefcopes of the ufual constructions, and can ne- 
ver be totally removed. In the Gregorian form, it is hard- 
ly poflible to damp ^ elaftic tremor of the fmall fpcculum, 
carried by an arm fupported at one end only, even though 
tlic tube were motioolcfs. We were witoeffes of a great im- 
provement made on a four-feet reflecting tclefcope, by flip- 
porting the fmall fpeculum by a flrong plate of lead placed 
acrofs the tube, and led by an adjufting lerew at each end. 
But even the great mirror may vibrate enough to produce 
indiftinCtnefs. Refra&in? tclefcope* are free fiom this in- 
conveniency, bccaule a fmall augular motion oi the objcfl- 
glafs round one of ita own diameteta has no fenfible tfftCi 
on the image in its locus- They are affc&ed only by an 
angular motion of the axis of the tclefcope or of the cye- 
glalTcs. 

T his fiugle confideration give* us great help toward* 
judging of the merits of any particular apparatus. Wc 
ihould ftudy it in this particular, and fee whether its form 
makes the tube readily fufcrptible of fuch tremulou* mo- 
tions. If it does, the firmer it i& and the more elaftic it is, 
the worfe. Ail forms therefore where the tube L fupp rted 
only near the middle, or where the whole immediately or 
remotely depend on one narrow joint, arc de’ettive 

Reatoning in this way, we lay with confidence, that of 
all the form* of a tcldcopc apparatus, the old tafltioned 
fimplt ftand reprefented in fig 21 is by -ar the beft, and 
that others are Superior according as the difpoGtion of the 
points of fupport of the tube approaches to this. Let the 
pivots A, B, be fixed in the lintel and foie of a window. 
Let the four braces terminate very near to thefe pivots. 
Let the tclefcope lie on the pin F /, rtftin > on the fhouldcr 
round the eye piece, while the fat end of it reft* on one of 
the pins 1 , 2, j, &c. ; and let the diltarce of thefe pin* from 
F very little exceed the length of the tclefcope. The trein- 
blinu of the axis, even when confi&crablc. cannot aflfcdf the 
pofttion o the tube, Ft caufe the brrccs tirminatc almoll at 
the pivot*. fhe tremor o* the brace CD docs a* fir tie 
harm, btrcmle it is nearly perpendicular to the tube And 
if the object glafs were dole at the upper luppoitinp j/n, 
and the foes at the lower pin F, even the bending and 
trembling of the tube will have no cffift on its optical axis. 
*The uiiLruinent is only iubjcCt to hwizoatal tremor*. I heie 


may be almoft annihilated by having a (lender rod coming T<Wb*pel 
from a hook’s joint in the fide of the window, and pilling 
through fuch another joint clofe 1 y the win F. We have 
feen an inllrument of this form, bavin T AB parallel to the 
earth's axis. The whole apparatus did not coft fhillin/s, 
and we find it not in the Icaft knfihlc manner affc&cd by a 
ftorm of wind. It was by obfervatiuns with this inftru.uent 
that the tables of the motions of the Georgium Stdus, pub- 
lilhcd in the Edinburgh Tranfa&ions, were conftrudlcd, 
and they arc as accurate as any that have yet appeared. 

1 his is an excellent equatorial. 

But this apparatus is not portable, and it t* fadly defici- 
ent in elegance. I he following is the beft method we have 
feen of combining thefe circumftarsces with the indifpenlabk 
requifitesof a good tclefcope. 

The pillar VX (fig. 2 2.) rifei from a firm ftand, and ha* 
a horizontal motion round a cone which completely fills it. 

This motion is regulated by a rack-work in the box at V’. 

The ferew of this rack-work is turned by mean* of the 
handle P, of a convenient length, and the ferew may be dif- 
engaged by the click or detent V, when we would turn the 
inttrument a great way at once. The tclefcope has a ver- 
tical motion round the joint () placed near the middle of 
the tube. The lower end of the tube is fupported by the 
flay Or. This confifta of a tube R t’, iaftened to the pil- 
lar by a joint T, which allows the ftay to move in a vertical 
plane. Within this tube Aide* a other, with a ftiff motion. 

This tube is connc&cd with the tclefcope by another joint 
O, alfo admitting motion in a vertical plane. T he fide M 
of this inner tube is formed into a rack, in which works a 
pinion fixed to the top of the tube R F, and tur ned by the 
flat finger-piece R. The reader will readily fee the advan- 
tage* and the remaining defers of this apparatus. It is 
very portable, becaufc the ttlefcopc is eafily difengagrd 
from it. and the leg* and ftay fold up. * If the joint Qwere 
immediately under A, it would be much freer from alT tre- 
mor in the vertical plane. But nothing can hinder other 
tremors anting from the Ion? pillar ar.d the three fpringy 
lejl. Thefe communicate all external agitations with great 
vigour. The inllrument fhould be fet on a ftone pedcftal* 
or, what is better, a calk filled with wet fand. This pedef- 
tal, which nectflity perhaps fog gelled to cur fcieutific navi- 
gators, is the beil that can be imagined. 

Fig. 23 is the ftand ufually given to reflefting telefcopes. 

The vertical tube FBG is fattened to the tube by finger 
ferewi, which oafs through the flits at F and G. This 
arch turns round a joint in the head of the divided pillar, 
and has its edge cut into an oblique rack, which is ailed cn 
by the horizontal Ictcw, fumifhed with the finder-piece A. 

This ferew turns in a horizontal fquare frame. This frame 
turn* round a horizontal joint iri the off fHe, which cannot 
be feen in this view. In the fide of this frame next the eye 
there is a fingcr-fcrew which pafles through the frame, 
and prefles on the round horizontal plate D. By fcrewing 
d »wn ibis finger-ferew, the frame is brought up, and preffe* 
the horizontal ferew to the rack- Thus the elevation o - the 
telcfcopc is i.xcd, and may be nicely changed by the finger 
applied to A and turning thieiertw. The horizontal round 
plate D move* ftiffly round on another plate of nearly equal 
diameter. This under plate has a deep conical hollow locket, 
which is nicely fitted by grinding to a folid cone formed 
on the top of the g'eat upright pillar, and they may be 
fiimly fixed in any polition by the finger-ferew E- To the 
under plate is ttftcncd a box r t containin ; a horizontal ferew 
C, which always work* in a rack cut in the edge of the up- 
per pl jie, and cannot be diteu agvd from it. \\ hen a great 
vertical *>r horizontal motion i* wanted the* ferew* a and E 
arc Hacked, and by lightening thexu the tclefcope may be 

fixed 
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Telefcope. fixed j n an y pofition, and then any fmall movements may be 
'' 1 ' * given it by the finder plates A and C. 

This Hand is very (object to bri(k tremor, either from ex- 
ternal agitation of the pedefla), or from the immediate ac- 
tion of the wind; and wc have feldom fern diAindlr through 
tclcfcopcs mounted in this manner, till one end of the tube 
was profit'd againft lome thing that was very fteadjr and unc- 
ial! tc. It is quite what a change this produces. 

We took a very fine telefcope made by James Short, and 
laid the tube on a great lump of foft clay, p re fling it firmly 
down into it. Several perfoos, ignorant of our purpofc, 
looked through it, and read a table of logarithms at the di- 
ftance of 310 yards. Wc then put the telefcope on its 
Hand* and {minted it to the fame object ; none of the com 
pany could read at a greater diftance than 235 yards, al- 
though they could perceive no trerror. They thought the 
vifion as (harp as before ; but the incontrovertible proof 
of the contrary was, that they could not read at (uch a di- 
fiance. 

If the round plates were of much greater dimenfions; and 
if the lower one, irftead of being fixed to the pillar, were 
Supported on *our flout pillars (landing on another plate ; 
and if the vertical arch hrtd a horizontal A is- turning on 
two upright frames firmly fixed to the upper plate— the in- 
ftrnrent would l*r much freer from tremor. Such Hands 
were made formerly; hut being much more bulky and incon- 
vtnie t tor package, they have gonr into difufe. 

The high magnifying powers of Dr Hcrfchd’s telcfcopes 
made all the ufunl apparatus for their fupport extremely irr- 
pcrfetL But his judgment, and his ingenuity and fertility 
in refonree, are as eminent >s his phflnfophical ardour. He 
has contrived for his reflc&irrg teletcopcs Hands which have 
every property tliat can be defired. The tube® ate all fup- 
ported at the two ends. The motions, both vertical and ho- 
rizontal, are contrived with the utmofl fimplicily and firm- 
«cf«. We cannot more properly conclude this article than 
with a description of his 4 6 feet telefcope, the noblcft mo- 
nument of philofophical zeal and of princely munificence 
that the world can boaft of. 

Plat DV. reprefenta a view of this mftnimcnt in a meri- 
dional fituatiorr, as it appears whfcn feen from a convenient 
diflznce by a perfon placed to the foutb-wefi of it. The 
foundation in the ground coufifts of two concentric circular 
brick wall®, the outermoft of which is 42 feet in diameter, 
and the inftde one 21 feet. They arc two feet fix inches 
deep under ground ; two feet three inches broad at the bot- 
tom, and one foot two inches at the top ; and are capped 
with paving Hones about three inches thick, and twelve 
and three quarters broad,, The bottom frame of the whole 
apparatus refts upon thefe two walls by twenty concentric 
rollers III, and is moveable upon a pivot, which gives a ho- 
rizontal motion to the whole apparatus, as well as to the tc- 
lefcope. 

The tube of the telefcope A. though very Ample in its 
form, which is cylindrical, was attended with great difficul- 
ties in the conflruCtion. This is not to be wondered at, 
when its fize, and the materials of which it is made, are 
conlidercd. Its length is 39 feet tour inches ; it meafures 
four feet ten incite* in diameter ; and every part of it is of 
iron. Upon a moderate computation, the weight of a 
wooden tube mufl have exceeded an iton one at lead 3 coo 
pounds ; and its durability would have been far inferior to 
that of iron. It is made of rolled or fheet iton, which has 
been joined together without rivets, by a kind of ("earning 
well known to thofe who make iron-funnels for doves. 

Very great mechanical lkill is ufed in the contrivance of 
the apparatus by which the telefcope is fupported aod <U- 
rc&t-d. In order to command every altitude, the point of 
Vot. XVIII. Part I. 
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fupport is moveable r and its motion is tffccled by media- TvVfrpjw, 
mini, fo that the telefcope may be moved Irom its mo ft _ ' . 

backward point of lupoort to the mod forward, and, by 
means of the pulleys GO fufpended from the great beam 
H, be fet to any altitude, up to the very zenith- The 
tube is alio made to reft with the point of flippy in a pi- 
vot, which permits it to be turned fidewife. 

The concave face of the great min or is 48 inches of po- 
ll Ihcd furfacc in diameter. The thickucis, which is equal 
in every part of it, remains now about three inches and a 
half ; and its weight, when it came from the caft was 2 1 18 
pounds, of which it mud have loll a (mall quantity in po- 
lifhing. ..To put this fpeculum into the tube, it is fufpend- 
• <d vertically by a crane in the laboratory, and placed on a 
finall narrow carriage, which is drawn out, rolling upon 
planks, till it comes near the back of the tube ; here it 
is again fufpended and placed in the tube by a peculiar ap- 
paratus. 

The method of obferving by this telefcope is by what 
Dr Htrfchcl calls the front vie to ; the obfenrer being place^ 
in a feat C, fufpended at the end of it, with his back to- 
wards the object he views. There is no (mall fpcculum,-but 
the magnifiers arc applied immediately to the firft focal 
image. 

From the opening of the telefcope, near the place of the 
eyc-glafs, a fpeaking pipe runs down to the bottom of the 
tube, where it goes into a turning joint ; and after fcveral . 
other inflections, it at length divides into two branches, one 
going into the obfervatory D, and the other into the work- 
room E Iiy means of the (peaking pipe the communica* 
thms of the observer are conveyed to the afliftant in the ob- 
fervatory, and the wotktnau is directed to perform the re- 
quired motions. 

In the obfervatory is placed a valuable ftdcrtal time piece, 
made by Mr Shelton. Clofe to it, and of the fame height, 
is a polar di fiance- piece, which has a dial-plate of the fame 
dimenfions with the time-piece ; this piece may be made to 
(how polar difiance, zenith diftance, declination or altitude, 
by fettine it dilTerenlly. The time and polar diftance pie- 
ces aic placed fo that the afliftant fit* before them at a 
table, with the fpeaking pipe riling between them ; and in 
this manner ohfervation* may be written down very conve- 
niently. 

This noble inftiument, with proper cyc-glafles, magnifies 
above 6coo times, and is the larged tliat has ever been 
made. Such of our readers as wifi* for a fuller account of 
the machinery attached to it, viz. the (lairs, ladders, and 
platform B, may have recourfc to the fccond part of the 
rranfa&ions of the Royal Society for 1795 • * n which, by 
means of 1 8 plates and 63 pages of letter-prefs, an 
ample detail is given of every clrcuraft^icC relating to join- 
er’s work, carpenter’s work, and fdiilh’t work, which at- 
tended th« formation and erection of this telefcope. It was 
'completed on Auguft the 28th 1789, and on the lame day 
was the fix tli fatellite of Saturn difeovered. 

TELL (William), an illullrious Swift patriot, chief in- 
ftrument of the revolution which delivered the Swifs can- 
tons from the German yoke in 1 307. Griflcr, the gover- 
nor of thefe provinces for the emperor Albert, having or- 
dered him, under pain of death, to (hoot at an apple placed 
on the head of one of his children ; he had the dexterity, 
though the diftance was very confidcrable, to ftrike it off 
without hitting the child. The tyrant, perceiving he had 
another arrow concealed under his cloak, sliced him for 
w hat pur pofc i To which he boldly replied, ** To have (hot 
you thro' the heart, if I had had the misfortune to kill my 
(on.** The. enraged governor now ordered him to be hang- 
ed } but his fellow- citizens, animated by bis fortitude and 
3 X pa- 
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T ?' p*' lotiftn, lew to arms ; sttacktd iir*d eanqwifthd Griffcr, 

who was (hot to death by Tell ; ard the affiliation lor the 
— v -—_ rtidcpcmiency took place that inJUftt. 
t 7 * tt-TTair. a name lonrctirots given to the PrrprOuUI^. 

See that articlr. 

TELLER, an officer of the exchequer, in aarietrt re- 
cord* called ia'he'. There are lour of thefe officer*, whole 
# duty is tp recriv* aU fnms due to the king, and to $tve the 

ilerk of the pells a hid to charge him tlarcwilh. They 
hkvwfe pey ail footy due from the king* by warrant from 
ybc auditor of the trtx jpt ; and make weekly and yearly 
book* hrrth of thud receipts and payments, w hich they deli- 
wer to Il«r lord ’tnwforer. 

TELL 1 NA, h natural hirtory, t cma* of animal* Iks 
toTicing to tlie chib of wrmri, and order cf irjtniem. The 
animal a* a tethys ; the (bell i* bivalve, generally (loping to 
cmc fide, with three teeth at tf« hiu :t. Gmvlin reckons 

about 90 fpccits. 

The tellin* bury thcmfclfet in the tntid nr faml at the 
Wtotn of the fes. keeping * comm univa; ton with the water 
s«b ote bv of fr.ort tahts or pipes. 

l.'.cge tnwa in Africa, about 1:0 milr© 
fiorth-eaft of Mourrobpk, the Capital of Fey /an. Here the 
caravan o! pilgrim* bom Donum and Nigriti?., which lakes 
its departure from Mourzouk, aixi travels by the my of 
Cairo to Mecca, uftdly provide* the llore* of com and 
dates, and dried meat, that are rcquiiite for its dreaiy oaf- 

fcg*- 

TEMPE (arte. gco^.\ a mo. a . ple-xfant place or valley of 
Theffaly. [Tint it we* there, appears from the epithets 
'Thjfihra (Livy), Thefiki* (Ovid) ; but in what particular 
diftrtA is the que^.ion. Fiv*n the Pfeltikrtsoa of Catullus 
it fhould item to be of Phthiotis: but the iVr.ens, which 
ran through Tempo, was >.t too great a diltanoe, being fc- 
patated from it by Mount Othry* and other*. Firfl, how. 
trvo, wc fliafl define Temne, previous to the determining 
the particular diftrtd in which it lay. The Tcneu% accord- 
ing to Pliny, running down biOWs O jfa to the fouth and 
Olympus to the north for 50c (Udia, is for had* that (pace 
navigable : in the <*ircd\ion of this cosirfc Jits what is called 
7 Vmp-, attending m length for fire mikes, in bread ih lor 
aim oft an Sere m*d an half, with penile convexities rifin; on 
the right and left beyond ken of human fight. Within 
glides the Pellet* in it* verdant tight, given in in pebble*, 
charming in tire grafs on its banks, harmonioufly vocri with 
the molic of bird*. In 11 m* deferiprioa Strabo and 7 E- 
Han a?;ree ; the laft adding, that it has an agreeable variety 
of places of retreat ; arul that it is not die woik of man’s 
hand, but the fpontaneous proda&icm of nature ; and Strabo 
fay**, that forroeily the Ptncus formed a kike in this fpot, be- 
ing checked in its (Swric by the higher grounds about the 
fea ; but that an opening being msdc bv an earthquake, and 
Mount Off* tom from Olympus, the Pcneus gi-iued a free 
courie between tlrcm. But Livy, who calls Ttrapc a grove, 
remarks a degree of horror rather than amenity, with which 
the Roman army was fhuck on marchin,; ovei the narrow 
pafs ; for, befides the defile, difficult tv go over, which runs 
. on for five miles, there are ftcep rocks on each hand, down 
which the prnfpcdt is apt to caufe a diaxinels, heir hteved 
by the noife ami drpth df the inti 1 fluent Pcneus. Hence 
it appears th*t TVmj'e was in the fdifgistii, whofc extre- 
mity ww fem iw l y the IVncus, but afterwards, as is pro- 
bable, allotted to Magtrefis ; and tl*u« Pliny place* the 
mouth of the Pcneus not in ItiefTaJj iritif, bat » the Mug- 
liefia of Thcflidy. 

■ TEMPER, in amechawical feafe. See TtMtkxtMG. 

Ttwtrt, ta a moral icnfe, the ditpofitioa of Bund who- 
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thcr n.twr.1 or acquiml. The wonl i. IviJofn «H h, yooi T»^w, 
wt iters without an rp thrt, as > g^oj . )r tmd tesnpei t th -ugh 
suit of the mod beautiful p.rmu ia Ur lusna.pr is entitled r/r: ' , 
Zb, Tr:vmpb, ,, Ttmffr. ' 

It is u-ell obfitved Iry an elegant eflayill, that more con. 
flant unealincf, *. ilct from ill temper than from ill fortune.; 

»« a bad temper embitter* rvery fweet, and coovtfrt* a pars- 
dife into a place of torrnmi. kior lnlKkjing the he’rt to 
foftnds *ud prtftTving * due balance of the paifions, a pro- 
per culture of the undeHUu-Jhg acd of the u/lc id the btft 
method. He who employ* hi* time i« the fludhv of ele- 
gart literature, or the line aits, has alnmff always a **ood 
temper; whilli the man who h Abforbcd in tht piniuiu of 
profound fcietlCC i« apt to acquire a Imtitv or diipouiion, 

Htt!c kls dtfagrceablo, though getterdly much lets peniici- 
ous, than the capticionkiefi >of the idkr. Mufic, paintm *. 
ami portrv, teach tlnr mind to fekef tlie ogreeablt parts ot 
thofc objeds which furrotmd u«, ant! by babituatinj it to a 
pure and permanent delight, gradually luperinducc aa h*hi- 
tnal good humnur. it is of m*nrtr imfxr tence to htppi- 
nrfs to accurtom tlie mind, from infancy, ft, t'wu tmm ilc- 
fomrd and wu'nhi! keen, and to cmacmplate whatever ca* 
be found ui‘ mftral and natural bcniity. 

So much of the happuich of otivate life de}*ct»tl* on the 
government of the temper, that the temper on kt to be a 
principal object of rvgnrd in a wdl c*>ndi!ded education. 

The lufTcriug of chikiren to tyrannise withmit cantroal 
over fcivaiu* ami inferiors, is the ruin 1/ many an amiable 
difpofitiun. 'l'hc virtues of humanity, btrtciolrnct , humili- 
ty, cannot be too early enforced ; tt t!»e latnc time, ctre 
fhould be taken that an iafifnt of two or three years old 
faould never K* lieaten or Ipokcn to Inrlhly for »i.y oiLace 
which it can poftbly Commit. 

1 £ VIPER AMENT, among phyfkiaan, the fame with 
conftitirtion, or a certain difpohtmn of the (olid* m*«i fluids 
of the hutnim body* by which it may be properly denomina- 
ted iltc.rt*?, weak, Jax, &c. 

In every peri on there are appearances of a tempe ra m e nt 
peculiar to hlmfclf, though the ancients only t*»ok notice 
of four, and fume have imagined tliri'e were deduct'd front 
the theotk* of the four humours or four cauiinsl qiwdittr* ; 
but it ia more probable that thrv were fieft hiarded 011 oh* 
fervation, and afterwards eaapuA to thole theories, lincc w« 
find that they have a real rxifkcttee, and arc Capable of re- 
ceiving an explanation. The two that arc moll diftirifiiy 
marked are tlie fanguhicous and melaocholic, vi/.. \ht tem- 
peraments of youth and age. 

1. Sttofninfomt. Here there is laxity of foltdf* diferreer- 
sHc by the foltnefs of hair and fucrolency ; large iy-ftem nf 
artrrie*, redundancy vf flukh, florid complexion ; (eahhiliiy 
of the nervous power, elpcckily to pkafmg ooj< A* ; irrita- 
bility from the plethora ; mobility and levity (rom lax lo- 
lids. *1 title characters are diilindUy marked, and arc pro- 
ved by tlie ddrries inchknt to this age, m k*r,oorrtttt$it'i, fe- 
vers, 6 c c. but thcic, as they proceed from a lax fyttem, ant 
more eafily cured. 

2. Mtiitubt/k Unfit. Here greater rigidiiy of folid* oc- 
curs, difcovemlde by the harducts and crilpature of lire 
k ir ; fmall proportion of the ffukh, hence tlryncf* and kaa- 
«cf»; fmall arteries, hcocc H' colour ; vr nous plelliora, 
hence turgriemey of thefe, and lividity; fenbbdity, fro- 
Ojiicntly rxquilite ; moderate irritabiUty, with rtmarkabk te- 
nacity of itnprcffioas ; (h-adinrivio abtkan and flowreis of mo 
tion, with great ftrength; for excels of this coDiUtution ia 
maniacs gives the mrdl extraordinary in fiance of human 
Rrcngth we know. 'Jhi* temperameot is moft ddUfi&ly 
marked ia old agt, and in maks. l'hc fanguibeous temper** 

ttcnt 
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T ewf^fx- ®#nt of youth make* u# not diflitfguilh the melancholic till the 
h, feline of life, when it in very evident* from dilcafes of the 
rauce!* hemorrhoid#, ap< >pkxy, cachrxy , obllruCtionsof the vif- 

v— , - v ctra, particularly of the livrr, drop! us, alfc&ions ot thr ali- 

mentary canal, chiiriy from weaker influence of the nervous 
power. Ijo much tor the ianguiucima and melancholic tem- 
peraments ; the other two arc not fo eslily ex plaint'll. The 
choleric temperament tukes place between youth and man- 
h * od. lit the 

3. Choivnt, the diflribution of the fluids i# more exactly 

• balanced ; there is lei* fen Ability, and lefa obefity, with more 

irritability, proceeding from greater tendon, Icfc mobility 
eni levity, 2nd more deadlock m the Arcnglh of the nervous 
power. As to the 

4. J'bl-gmutt. This temperament cannot be dtftinguiih- 
ed by any ebrndm of age or fc*. It agree* with the fan* , 
guiucous in laxity and fucculency. It differs from that 
temperament, and the melancholic, by the more exa& dillri- 
button of the fluid*. Again, it differ# from the fangtvine- 
ous, by having lets fenfibuity, irritability, mobility, and per- 
haps flrciigth, though foretimes indeed this Iasi is found to 
be great. 

Theft arc the ancirnt temperaments. The temperaments, 
indeed, are much more various ; and very far from being 
caiily marked ar.d reduced to their gcucra and fpcciei, from 
the great variety which is obfcrvable in the coniiitutions of 
different men. 

TiMpeaxMENT, in mafic, is defined by Roufleau to he 
&a operation which, by means of a flight alteratiou ip the 
intervals, caufcs the difference between two contiguous 
founds to disappear, tn decs each of thefe founds item iden- 
tical with the other, which, without offending the car, may 
it ill prderve their refpeitive interrali or ihlUncea one from 
the other. By this operation the fcale is rendered more 
fi triple, and the number of founds which would otherwife 
be necclTary retrenched. Had not the fcale been thus mo- 
dified, in It cad or twelve founds alone, which are contained 
in the ottave, more than fitly would be indifpcnfably re- 
quired to form what we properly call moJuimwn in every 
tone. 

It vs proved by computation, that upon the organ, the 
harpfxhoid and every other mil rumen t with keys, there is 
rot, and there fcanccly can tic, any chords propci ly in tunc, 
lave the octave alone. The cauic is this, that though 
three thhds major, or ^our thirds minor, ought to form a 
j utl octave, thole are round to forpafs, and thclc not to 
reach it. 

TEMPERANCE, that virtue which a man it faid to 
poflirfs who moderates and reffraioi I us fcnfual appetites. It 
i* often, tKi'.vevcr, uitd in a much more general fenie, as 
fy non vinous with moderation, and is Liven applied indiferU 
uunately to all the patfjiuia. 

ieinperance (lays Mr Ncifoft) is the virtue that bridlca 
our irrc.<ult*i dcltrc* ; it is ueady allied to prudence, and has 
a clolc connection with juflicc ; it calms revenge, and 
quenches the tire ot unjuil ecfcirtracat ; it checks the Epi- 
cure, and flop* the ri< nous hand of the Bacchanalian ; it 
extinguishes or abates th< flame* of lull, aad banifhes every 
lawlcis actum ; it fiknecs the flippant detracting tongue, 
and give* in iu Head a {dcafim: moderation of fpeccli ; it 
fhut* the door ngsintl avarice, ami proves experm cn tally, 
that happimf* docs not cortfiff in the eager piulmt or ac- 
quisition of nchea, but io a contented mind ; it curbs the 
lirongefl of all other pallium, gaming, and difling uijhrs jn li- 
ly the abvurdity aud tolly of maki:*,' tluit a dangerous trade* 
which was only dtiigned as a relaxation and an mufemnU : 
temperance, 10 a non], is the parent of many virtues ; the 
parent ot peace, piufpcrity, health, and joy. 


Nothing can be more (trangc to all ol>fe ration than the Temps, 
practice at forfiuin^ temper* wee ; finer every day's exptri- 
•OCM proves to u«, that iuteinpcrancc produces the oppoflte Templar*, 
to whr.t we feck. Snppoic, when a child i< horn, we aflt 
the patents wh it it is they wifh in that child ; they will an* 
fwer, li e. But as life alone, that ia, mere caifleuee, may, 
by infirmity or other accidents, he very wretched, they will 
naturally wifli for health and happinet*. Well then, lile, 
health, and bappinefs, arc the general wiihes ot : parents for 
thdr children. Now let U* k«s how rlieir wiflu* are liktly 
to fuocctd. Their firil Hep is ufu.il! y a Ihtuucful Mgloftt 
ol the food o' nature, the bread ; the next, a blind gratifi- 
cation ot their will ; the third, an almoA total ue.dvft of 
their manner* ; and a fourth, the che*j iking them, in every 
irregular afl’cAioij. Whore then in the wonder that parents 
are jifappointed ? L?ic and health depend on proper food 
and other judicious management on outs part ; and if lick, 
an obedience to remedies on the other part ; and happinefs 
cflVnliaUy depends in the fiiff place on health ; in the next, 

011 the due government of our fciifcs, tffVdions, and pal* 
floss. Sec here how much mankind deviate from them- 
klve#} how far they depart from their own principle*. 

But what iv the remedy? Nothing marc obvious. Let 
parents cxncife their reafon in all the dtp# they take for 
ilvcir children's welfare ; let them examine right and wrong) 
let them not only avoid pailion, but labour to correct their 
own errors of judgment, that they may be the better enabled 
to prevent them in their children j but, particularly, let 
them fix in them the knowledge, love, and habit, of tem- 
perance. 

TEMPERING, in the meclvanic arts, the preparing of 
ftccl and iron, lo as to render them more compact, hard, and 
firm t or even more foit and pliant, according to their re- 
fpe&ive occa hen#. See Iron and Sriu. 

TEMPEST A. See Molyn. 

TEMPLARS* TtMrbuts, or Kniybts of the 7 wgp/s, 
a religion* order inflituted at Jerusalem in the beginning of 
the 1 2tli century, for the delcace of the holy (cpulchrv and 
the protection of Chriitiau pilgrims. They were firlt called 
The poor of the Ihiy City, and afterward# aflumed the appel- 
lation of Ttmpltrt, becaufe thtir h«ule was n«ar the temple. 

The order ww founded by BaklwinJI. theu king of Jeru- 
faltrn, with the concurrence of thtf'fppe ; and the principal 
ai ticks of their rule were: That they ihould hear the holy 
office throughout every day j or that, when their military 
duties ftiould prevent this, they Ihould fupply it by a certain 
number of pater (toilers ; that they Ihould abttam from flefh 
four days in the week, and on Fridays from eg<s and milk- 
meats : that each knight might have three buries, and one 
cfquirc : and that they ihould neither hunt not fowl. 

After the rain of live kingdom of Jerufalem about itSfe, 
they fpreud thetnfclvcs through Germany and other countrii* 
of Europe, to which ilvey were inviud by the liberality of 
the Chriflisns. In the year 122#, this order acquired lia- 
bility, by being confirmed in the council of Troyes, end 
{objected to a rule of djictplinc drawn up by i>t Ik- na*d- 
In every nation they hadaporticubir governor, culled mqfier 
of the Ttm/’/e, or ol the mJitiu of the fmpk. l licir grsud- 
maftcr had his relkkuce at Paris* 

Hie order of Templar* Uouvilhed for fomc time, and ac- 
quired, by tbt valour .if its knight#, immutfc riche* and aa 
eminent degree of military tenowu : lot asthrir profperity 
incrcxtod, then vices were multiplied, and tbeir arrogance, 
luxury, xnd cjucky rofe at lad to fuch a mondrou# height, 
that tfteir privileges were revoked, and their order fopprelfci 
wiih the moll terrible circurufla«».irt of inhnny and icvsiitp 
Their nocufcrt. were two of their own body, u:i*! their chief 
profccutor Philip the Fair of France, who addrelfed his com- 
3 A * plaints 
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Tern) Ws. plaint* to Clement V. The pope, though tit firfl unwllltag 

' IJ “v 11 r 0 proceed ayah, [I them, was under a nrcrflhy of comply- 
• * ing w:th the kind's delife ; fo that, in the year 1307, upon 

' an appointed day, and for fame time afterwards, all the 

knight*. who were difpfrfed throughout Europe were 
kited and imprifoued, and many of them, after triaU for 
capital dimes, wtre convicted and put to death. In v 3 1 2 
I he whole order was fupprHTcd by the council of Vienne. 
A part of the rich revenues they poflefTed was bcfkowi d upon 
other orders, efpecially on the knight* of St John, now of 
Malta, and the tell cunfifcatrd to the refpc&ive treasuries 
«jf the fovereirn princes in whofe dominions their pollcflitma 
Ly.-— The knight* Templars, in order to jufttfy the feverity 
with which they were treated, were charged with p.poflaiy 
40 the Saracens, and holding cotrcfpondcnce with them, 
with infultinp the majefly ot God, turning into dcrifion the 
pofpcl of Chrift, and trampling upon the obligation of all 
laws human and divine. Candidates, it is faid, upon ad- 
jniffion to this order, weir commanded to fpit, in token of 
contempt, upon an image of Chrift, and after aclmiffion to 
wyrfhip either a cat or a wooden head crowned with gold. 
It is farther affirmed, that, among them, the odious and un- 
natural a& of finlomy wa* a matter of obligation ; and 
they are charged with other crimes too horrible to be men- 
tioned, or even imagined. However, though there he rea- 
foo to believe, that in this order, as well as others of the 
fame period, there were (hocking examples of impiety aud 
profligacy ; yet that the whole order was thus enormoufly 
corrupt, there is no reafon to believe. The pope indeed, 
though he aited with feverity, afkcd with juftirc. He fent 
two cardinals to Paris, who, publifhtng his bull a.rainll the 
order, condemned thofe Templars who had made the volun- 
tary confeflion to be burnt by a (low Are. The criminals 
recanted their former confeffions, but acknowlegcd them- 
lelvcs worthy of death, bccaufc they had unjuilly accused 
the order of crimes of which they were innocent. Several 
authors of thofe times wrote in defence of the order ; and 
Boccacc allege*, that it* extirpation was owing to the avarice 
of the king of France, who coveted the rich poflcfUons the 
Templars then enjoyed in France. / 

The king of Arragon wsj much prefled to treat the 
Templars in his kingdgfcas they had been treated in France ; 
•hut his conftant ajrfflHra*, “ We muft be Ml convinced 
of their guilt, and it will be then time euouph to talk of 
their punilliment.” The people, howevr, were in general 
fo provoked againft them, that they were compelled to (hut 
thcmfelve* up in the fortrefTe# belonging to their order, to 
prevent their being torn in piece*; which precaution was re- 
presented to the king of Arragon as an a& of rebellion. 
He marched, therefore, with a corps of troop* jtgamll one 
of theft- fortrefles. The knight who commanded fur- 
rendered immediately, and told the king the truth, alluring 
him that they dclired nothing but a fair trial; with which 
declaration the king was extremely moved, took the whole 
order into his protection, and forbade any to abufe or infuk 
them under the heavieft penalties. At the fame time he 
declared, he was ready to receive any informations againfl 
them thfct were fupported by proofs ; but if the informer* 
(ailed therein, he would puiufh them as they deferred. 

Thcfc fads plead flrongly for the innocence of the Tem- 
plars, or ae lead they prove that their guilt mull hav-j been 
exaggerated ; and if we add, that many of the accu fat ions 
advanced againil them flatly ccntradt& each other, and that 
many members of this unfortunate order folcmhly avowed 
their innocence while Unguifhing under the feverefl tor- 
tures, and even vrith their dying breath — would feem pro- 
bable, that king Philip fet on foot this bloody tragedy, with 
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a view to gratify his avarice, aud glut his refentment againfl Temrte. 
the 'Templars, and efpecialiy agaiuft their grand -inafter, — » 1 
who had highly offended him. The principal caufe of hi* 
invincible hatred againlt them was, that in his quarrel with 
Boniface VIII. the knights cfpouicd the caufc of the pope, 
an 4 , furniflved him with money to carry on the wat. 'They 
originally wore a white habit, with red erodes fewed upon 
their cloak* a* a mark of dukinAio*** 

TEMPLE (S.ir William), was born in London in the 
year 162$. The family from which he fprting was ancient, 
and is faid to have ailumed the furname oi Temple from the 
manor of Temple, in the hundred of Sparkcn-Hall, in Lei- 
ccilerihirc. He was firit fent to ichool at Penfchurfl, in 
Kent, under the care of his unde, the celebrated Dr Ham. 
mond, then ininifler of that panfh ; but at the age of ten 
,bc was removed thcncc to a fchool at Bifhop-Stortford, in 
Hcrtfordfliire. When he had acquired a f efficient know- 
ledge of the Greek and Latin, he returned home at the age 
of iitteen ; and, tWo years after, he went to Cambridge, 
where he was placed under the tuition of the learned Dr 
Cudworth, then fellow of Emanuel College. Hi* father. 

Sir John Temple, being a iUtefmau, feema to havedcligned 
him for the fame way of life ; and on this account, after 
rchding at Cambridge two years, which were principally 
fpent in acquiring a competency of French and Spanilh, 
both languages exceedingly ufeful for his intended pur tail*, 
he was fent abroad to finifh his education. 

Mr Temple began his travels by viiiting France in 1648. 

As he choke to pafs through the Lie of Wight, where hi* 
majefly was detained a prifoncr, he there accidentally met 
with die fi cond daughter of Sir Peter Offiorn ofChickfand, 
in Bedford/hire, thru governor of Gucrnfcy for the king ; 
and this lady being ou a journey with her brother to St 
Maloes, where their father then was, our young traveller 
joined their paity. This gave rife to an honourable amour, 
which, at the end of feven years, concluded in a happy mar- 
riage. Having refided two years in France, and learned 
the French language pcrfe&Iy, Mr Temple made a tour 
through Holland, Flanders, and Germany, during which 
he became completely mailer of the bpanifh. In 1654 he 
returned from the continent, and, marrying Mil* Otborn, 
paffed his time in retirement with his father, his two 
brothers, and a filler, then irf Ireland, happy in that per- 
fect harmony which has been fo often remarked in their fa- 
mily. 

As Ire rejefted all ofTcr* made him of employment under 
Cromwell, the five year* which he lived in Ireland were 
(pent chiefly in improving Inmfelf in biflory and philofaphy ; 
but at the Kclioration, in 1663, being cholen a member of 
the convention there, while others wctc trying to make 
their court to the king, Mr Temple oppofed the poll-bill 
with fo much fpirit, that his conduck fooii attratkd the at- 
tention of tlie public, and brought him into notice. In the 
fucceeding parliament, in 1661, he wae decked with his fa- 
ther lor the county of Carlow ^ and, in the year following, 
he was chofcn one ot the commiffioncre to be fent trom that 
parliament to the king, which gave him an opportunity of 
waiting on the duke of Ormond, the new lord lieutenant* 
then at London. Soon after he went back to Ireland, but 
with a refutation of quitting that kingdom, and of removing 
with his family to England. 

On his return he met with a very favourable reception 
from the duke of Ormond ; and foon acquired fuch a con- 
fidcrablc (hare in his dleem, that the duke complained of 
him as the only man in Ireland that had never alked any 
thing from him. When he mentioned his defign of carrying 
hi* family to England, hi* grace laid, that he hoped he 

would 
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Temj'le. would at leaft give him leave to write in his favour to the 
two great minitters, Clarendon then lord chancellor, and 
the carl of Arlington, who was fecretary of date. This 
the duke did in fuch (Iron r terms, as procured him the 
friendlhip of thefe two noblemen, a? well as the good opi- 
nion of the kin;. Mr Temple, however, made no other 
ufc of this advantage than to tell lord Arlington, that it his 
majetly had any employment abroad, which he was fit for, 
he Ihould be happy to undertake it ; but, at the fame time, he 
requeued that he might not be Cent into any of the northern 
climates, to which he had a very great averfion. Lord Ar- 
lington replied, he was very ferry he had made fuch an ob- 
jection, as there was no other employment then undifpofed 
of except that o f goin? envoy to Sweden. However, in 
16S;, about the be ginning of the firft Dutch war, lord Ar- 
lington fent a meffenger to acquaint him that he muft im- 
mediately come to his houfe; which he did, and found that 
Jtis brdlhip’s bufincl 9 was to tell him, that the king htd oc- 
cafion to fend fomc perfon abroad upon an affair of the ut- 
molt importance, and that he- had rdolvcd to make him the 
fir ft offer ; but that he muft know, without delay, and with- 
out telling him what it was, whether he would accept of it, 
and that he mull be ready to fet out in two or three days, with- 
out mentioning it to any of his friends. After a little confidcr- 
ation, Mr Temple told his lordlhip, that, as he took him to 
be his triend, and as lie ha * advifed him not to refute, as it 
would be an entrance into his majdty's fervicc, he Ihould con- 
fult no farther. This bu fine Is was to carry a fecrct commiffton 
to the bilhop of Munltcr; which he fet out w ith on the fecond 
ci Auguft, and executed fo much to the faiicfa&ion of 
Charles II. that, on his return to Brufftls, his majefty ap- 
pointed him refident there, and created him a baronet. As 
BruffeL was a place which he had long wiihed to refide at, 
in April 1666 he fent for his family ; but, before their ar- 
rival, he had been again obliged to depart upon hulincfe to 
the prelate's court : for the bilhop having liftened to terms 
of accommodation with France, Sir William wrote two let- 
ters to diffusde him from that alliance; and thefe not having 
the defired effeft, he went in difguife to Munfter, where, 
though he arrived too late to fecurc the prince in his firft 
engagement, yet he prevailed on him to permit five or fix 
t bout and of his beft troops to enter into the Spanifti fervicc. 
In this journey he patted for a Spanilh envoy, bavin/ twenty 
Spaniih guards to attend him. in this manner he hrft went 
to Dufteldorp, where the duke of Newburgh, though in 
the French intereft, gave him a guard to Dortmund ; but 
when he reached that place, finding the gates Ihut, he was 
forced to proceed to a village, at the diftance of a league, 
which, bcinir full of Brandenburg troops, he was under the 
Sterility of lodging in a barn, upon a tlraw bed, with his 
page for a pillow. Next day he was entertained at a cattle 
belonging to the biftiop of Mueller, by one Gorges a* 
Scotch lieutenant-general in that prelate’s fervicc, with what 
he calls a very cpifcopal way of drinking. The general 
coming to the huge hall, in which flood a great many flag- 
gons ready charged, he called for wine to drink the king's 
health. A fiber bell, that might hakl about two quarts, 
was upon this brought him ; and, as foon as he received it, 
he pulled out the dapper, and giving it to Sir William, to 
whom he intended to drink, otdered the bell to be filled. 
When this was done, he drank off the contents to his ma- 
jetty's health ; and afleing Sir William for the dapper, put 
it on, and turning down the bell, ran^ it, to ihew that 
ire had drank fair, and lett nothing in It. He then took 
out the dapper, defired Sir William to give it to whenso- 
ever he pleaicd j and, ordering the bell to be filled again, pre- 
heated it to Sir William ; but as the latter fcjdom ufed to 
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drink, he had generally fume gentleman with him to fupply i 

his place in this refpeCt whenever it might be neceffary. Ha- v 
ving fini fhed his bufinefs at Munfter, he returned to Bruffds, 
wiicrc he patted a year with great plea lure and fatisfadion. 

Two month* alter the cundufton of the peace with the 
Dutch at Breda, Sir William's filter, who reftded with him 
at Brufiels, being very defirous of feeing Holland, he went 
thither incognito to gratify her deli re : but while he was 
■t life Hague, lie paid a private vifit to Mr De Witt, in 
which he laid the foundation of that clofc intimacy which 
afterwards fubfifted between them. * 

In the fpring of 1667, a new war breaking out between 
France and Spain, which expofed IVruflcll to the danger of 
falling into the hards of the .former. Sir William fent his v 
lady and family to England ; but he himfclf remained there 
with his fitter till the Chrittmis following, when he was or- 
dered by the king to come over privately to London. Ta- 
king the Hs^uc in his way, he paid another vifit to De 
Witt, and, purfuant to his inffructions, proposed thofc over- 
tures to him which produced ih* triple alliance. Soon after 
his arrival at the Britifh court, lie returned, on the 16th 
of January 166%, with the character of envoy extraordi- 
nary and plenipotentiary to Holland ; where a conlcrcnce 
being opened, lie brought that treaty to a perfect conclmion 
in the fhort fpace of five days. The ratifications of this al- 
liance being exchanged on the » yth of February, he re- 
paired to brulleb; and a treaty being fet on loot between 
France and Spain at Aix b-Chapcllc, he fet out for that 
place on the 24th of April in quality cf hi? majefty'a am- 
baffidor extraordinary and mediator. Here he arrived on 
the 27th : and it wa&cliitfiy owing to his afliltance that the 
Spaniards were brought to lign the articles of that peace on 
the fecond of May. This fervicc being completed, he re- 
turned to Brufiels, with a view of remaining there in his 
former Hat ion of refident \ but he received letters from the 
earl of Arlington, with the king’s order to continue as am- 
baflador, and to ferve hit country in that quality in Hol- 
land, as, on account of the late alliances, his inajefty was re- 
folvcd to renew a character which the crown of England 
had difeontinued there fincc the time of king James. Sir 
William being now left at liberty to return to England, em- 
braced the opportunity; and, upon his arrival at London, 
he was received with every pofftble dcmonllralion of favour 
both by the king and the court. 

Setting out again for Holland, with hfl» new tliarailer 
of the lung's amba'Iador, he arrived at the Hague in the 
end of Auguft 1668. Here he enjoyed the confidence of 
that great miniftcr DeWitt, and lived in great intimacy with 
the prince of Orange, who wait then only eighteen years of 
age ; but, in September 1669, he was hurried back to Eng- 
land by lord Arlington, who ordered him to put his foot in 
the ftitrupasfoon as he fhould receive his letter. When Sir 
William waited on the carl, he found that be had not one 
word to fay to him ; for, after making him attend a long 
time, he only silked him a few indifferent queftions refpe&ing 
his journey. Next day he was received as coolly by the* 
king ; but the fecret foon came out, and he was prefled to 
return to the Hague, and pave the way for a war with Hol- 
land. This, however^ he cxcufcd himfclf from having any 
hand in ; which fo much provoked the lord tualwrer Clif- 
ford, that he refufed to pay him an arrear of two thoufand 
pounds due from his embaffy. Difgufted with Arlington's 
behaviour, which was fo unlike the friendlhip he had former- 
ly pro felled, Sir William now retired to his houfe at Sheen , 

near Richmond, in Surry ; and in this retreat, when free 
from the hurry of bufinefs, he wrote his Obfervations on the 
United Provinces, and one part of his MtlceUanics, in the 

time 
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Tfmp'c. time of the fecotd Dutch war. About tfeeend of fummer, 
however, i6?y, the king wifbfng to put an end to the war,, 
lent for Sir William, and defired him to go to Holland to 
negotiate a peace ; but power* havint* been fent from thence 
a. til's time to the Marquis de Frcfuo, the .Spanilh ambaf* 
fador at London, Sir William was ordered to confer with 
him : and a treaty was accordingly concluded n three day*, 
and the point carried refpc&iog the fuperi.iriiy of the Bri- 
tilh flag, which had lieen fo Song con tc Red. In June 1674 
he »'i» a^rin lent ambtJhdur to Holland to offer the king « 
metAtion between France cud the coi federates, then at 
nar, which was accepted not long after; Lord Berkeley, Str 
William Temple, and Sir Lroliue Jenkins, be in; declared 
amliaffadors and mediators ; and Nimeguen, which Sir Wil- 
liam had propnfed, was at length a freed upon by ail partita 
to be the place of treaty. During his.ftay at the Hague, 
the prince ot Orange, who was fond of the English lan- 
guage, and of the plain Englith way of eating, couffantly 
dined and flipped once or twice a week at his houfc ; and 
by th’a familiarity he fo much gained the piincc’d confi- 
dence and dlcem, that he hid a confidcrabic hand in his 
marriage with the Princcis Maiy, daughter of Janies II. 

In July 1676 he removed hit family to Nicnegncn, 
where he fpent the remainder of that year without making 
any progrefs in the treaty ; and the yev following his Ion 
was fent over with letters from the lord trcafurcr. ordering 
him to return, and fuccecd Mr Coventry a« lecrctary ot 
Hate. In ccufeqacncc of this order. Sir William came over 
to England in the fpring of 1677 ; and though the affair 
of the fecretary’s place was dropped at hisdcliir, he did not 
return to Nimcgftcn that year. About this time, the p r ince 
having the king’s leave to come over, he foon after inariicd 
the Krinccf* Mary ; and this gave occafioii for a new cool nets 
between lord Arlington and Sir William, as lie and the lord 
trcafurcr Osborn, who was related to Sir William’s lady, 
were only privy to that affair. After the prince and prin- 
ccfs were gone to Holland, »s the court always (ccrned in- 
clined to favour France, the king wif.icd to engage Sir 
William in fame negotiations with that crown : but he was 
fo ill fatitfied with tbit propofal, tirat he offered to give up all 
pretcnfions to the office of fecrcury ; and defiling the lord 
trcafurcr to acquaint his majefty with his intentions, retired 
to Sheen, in hopes of being taken at his word. Upon a 
difeovery, however, of the French defigns nut to. evacuate 
the Spanilh towns agreed by the treaty to be delivered up, 
the king commanded him to go upon a third embaffy to the 
dates; with whom he concluded a treaty: by which England 
engaged, in cafe France refufed to evacuate the towns in 
forty days, to declare war immediately agamft that nation : 
but before half that time was clapfcd, one Du Crofs was 
fent (ram the Englifh court to Holland ' upon a bufinris 
which damped all the good humour excited by the treaty 
there, and which produced fuel; (udden and afioiiiihing 
changes in this country, as gave Sir William a dblalle ior 
all public employments. 

In *679 went back to Nimcgtten, where the French 
delayed to fign the treaty till the lait hour; but havirg con- 
cluded it, he returned to the Hague, whence he wu loon 
after lent for to eater upon the fecietary's office, which 
Mr Coventry at length refolded to refign. He according- 
ly came over, and went to court, as all his fnerd* hoped, 
with a full intention of affuming his office ; but he Aartcd 
fume difficulty, becaufc he hid sot a feat in the houfc of 
commons, thinking that, by his not being a member, the 
public buLncts would fuffer at fuch a ciitic.il time, when the 
Cornells between the two parties ran fo high that the king 
thought fit to fend the duke of York into Handers, and 
the parliament to put the lord trcafurcr Dznby into the 
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Tower. A r ter this hia majdly 11 ill prefied Sir William to Taafk, . 
be Iccretary of - ate ; tiling as an argument for hi* ctnnpb- » ' 1 
ance, that lie had nobody to confult with at a time when 
he had the created need of l he bed advice. Notwithftaod- 
ing all this, Sir William declined the kind’s offer, adviiiug 
him to chooie a couucil in whom he could confide, and 
upon wliofc abilities be could depend. This advice tile 
king followed ; and the choice of the pertoos bein ' concerted 
between his majoiy aud Sir William, the old couucil was 
difiolvcd tour days alter, and the dew one eiUblilhcd, <d 
whi.h the latter was a member. 

la i6Hc the councils bigan a r aici to be chaoged, on the 
king’n illndV, at the end ot tummer, and the duke of York's 
return privately to court. Iu tlmjuiioiute Sir William, en- 
deavouring to bring to the kind's favour and Irifirtuf* fume 
per foiii* to whom hi*m?jcily had taken adiffike, it not au aver- 
sion, We met witli fuch treatment from them as gave him a 
treih diftatlc to the court, at which he feidom made his ap- 
pearance ; fo that he refuted principally at Sheen. Soon 
after this the king lent for him ao.aiu ; and having propolcd 
that he fhould go as a ubaffador into Spain, Sir William 
contented : but when his equipage was almolt ready, and 
part of the moucy paid dowu fur it, the king changed bis 
mind, and told him that he would have him deter his jour- 
ney till the end of the feffinu of parliament, in which he was 
choicn a member for the univerfity of Cambrid ?c. In this 
leffion the fpirit of party ran fo high that it was impoffible 
to bring the iioufc to any kind ot temper. The duke was 
fent into Scotland ; but this would not fatisfy them, nor 
any tiling but a hill of exdufiun ; which Sir William arc- 
nuouGy oppofed, faying, that ** His endeavour ever ihould 
be to unite the royal Jamily, and that lie would never enter 
into any councils to divide them.'' Not long after this 
period, the parlumcnt being diffolvcd by his majefty, with- 
out the advice of his privy council, and contrary to what he 
had prorr.iicd. Sir William u)«tdc a bold fpecch again!! itf 
lor which he was veiy ill ulcd by fume of thoic friends who 
had been moll earned in promoting the lait change in the 
minitiry. Upon this he grew quite tired of public bufiiicis, 
declined the offer he had of again fenring for the univerfity 
in the next parliament, that was toon after called, and pet 
at Oxford ; and feeing his mnjelly re Solved to govern with- 
out his parliament, and to luppiy h»* ireafury through another 
channel, he retired to Sheen a lew days after, whence he 
fent word by his ion, that “ he would pals the rrit of his 
days like a good fubjcCt, but would never more meddle 
with public affairs ” From that time Sir William lived at 
this place till the end of that reign and lor iotne lime in 
the next ; when having purchaLd a finall leat, called A 4 * 9 * 

P *ri t near Famham in ;»urry, winch he conceived a great 
fondnefs :or on account of its lolitude and retirement, and 
*ils healthy and jtlcnfant Ltuatiou, and being much afflicted 
with tile gout, and broken with age and infirmities - he re- 
folvcd to fpeiui the remainder of his life in this agreeable 
retreat. In his way thither, therefore, he waited on king 
James, who was then at Wiudfor, and begged hia favour and 
protection to ooe “ that would always five as a good fub- 
jeet. but. whatever might happen, never a^ain cuter upon 
any public employment dcliriug his majcily to give no 
credit to any thing he mi* lit hear to the contrary. The 
king, who ulcd to fay that Sir William Temple's character 
was always to be believed, promifed him whatever he dtijrtdf 
gently reproached him tor not entering into his fcrvice, 
winch, he laid, was his own fault ; and kept hi* woid at 
faithfully to Sir W illiam as Sir William did to his majertv, 
during the fnrpt ifing turn of affairs that loon alter followed 
by the arrival of the priucc of Orange. At The time- of 
this happy revolution, ia xo38, Moor-Paik becoming un- 
3 lair. 
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Tempt?, f/e, as it lay in tbe way of both nrmirt, be went back to mans, 
the hoofe at Sheen, which he ha<l given up to hit Ton ; to 
whom tie refused Krave, though importunately begged, to 
go and meet the prirce of Orange at hie LMin r : but atef 
king Jamrs's abdication, when the Prince reached Windfor, 
tie went thither to wait upon hit hifjhnefs and earned hit 
Ion elon;r with him. The prince oreflW him to enter into 
hie ferrice, and to be Secretary oi ft ate ; but hit age end in- 
firmities confirming him in the rrfutotMMi he had made not 
to meddle ary more with public alfiirs, he was (atrshed that 
bis fon alone IhouM rrjdy his majefty’s favour, Mr John 
Temple was upon tbit appointed frc-ctary at suit; hut he 
bail hardly been a wrtk in that office, when he rcfolvcd to 
put an end to his own exigence ; which lie did na the 14th 
of Aptil 1689, by t knowing himklt out of a hoat, hired 
lire that purpofe, in Ihnqfing London- brichrc ; havin 7 hrft 
put ftcncs into h* pocket to make I im fink fpcedilv. 

In 1^94 Sit WilKrm l ad the misfortune to Me hi* lady, 
who was n very extraordinary woman* as well as an affec- 
tionate wirir. He was then coniiderably turned of fixty ; »t 
• which age hr ■przCtiled what he had fo often dcclaied to be 
hi* opinion, that “ >m old man ought then toomfider him. 

4 elf of -no farther life in the world except to himfclf and his 
ft inuS*/* After this he lived four years, very much affiicV 
cd'wiih the gout ; and his ftrcngrh and fpirits bring worn 
put by tire infirmities of age, he expired in the month of 
January 1696. He died at Moot- Park, where hi s heart 
wn bii'ied in a filver box und*r the fun dial in his garden, 
oppofrtc to a window Irom which he ufed to contemplate 
and admire the work* of nature, with Iris filler, the iiigrui- 
vtt» lady GiFVrrd. This was according to his will ; in pnr- 
fuimce of which his body was privstr*y ir.terred in Wefl- 
tninfttr Abbey, ard a rrxrMe monument erected in 1722, 
e’tcr the death nt lady CifTord, who resembled him in 
genitn as well as in perirm, and left behind hrr the eha- 
i after of one of the Iwft atsd moil conlUnt friends in the 
world. 

Sir WiWiara Temple** principal woikr are, 1. Mcroohx 
from 1673 to 1691 : They are very ofeful far thole who 
w ifh to be acquainted with the affair* of that period. 2. Ke- 
rn arks upon t!»e S-tate of tire United Pwvinca 3. A a 
Introduction to the Hiftory of England : This is a Sketch 
of a General Hiltary. 4 Letters written dorian" his hut 
erobaffes. And. 5. Mdcrharfri, which co-tain a great 
* many carious pieces thit difpUy coofidcntble depth of 
thought. He was an accompli (bed gentleman. a found 
politician. a patriot, ami a great fchofer. And if this great 
idea fhoutd perchance lie thsdcd by fume touches of wamy 
and /pben* the reader will be fin crutch d as to canfidcr, that 
the gTeateft, vifcft, and tlie bdl of men, have {till iome 
faiiini'S and imperfect von? which are infcparablc from human 
nature. 

Ttatir., terupfum, a public building, erefted in ho-odr 
of (oire deity, eicbrr true »rr fidte ; and wherein the people 
awet to pay religious worfhip to the fame. The word it 
formed from the Latin trmp/um % which fornc derive from the 
Oynifyin'i the fame thing ; and others from 
*•*'•*« olfcmrio , *- I cutoff, I fcporatr,” in regard a temple is 
a plane feparated from common tiles ; others with more 
probability derive it from the old Latin word fimplarr , 4 ‘ to 
contewyltte.’' It is oertaia the ancient angnrs gave the 
Hair-.e terrpJo to thofe parts of the heavens which were mai ked 
oct £tir the observation of the flight & birds. Their formula 
was thrti : Trmpia trfqva Junto. Templet were a rigiwB y all 
open, and hence received their rame. Sec Phil. Trent. n° 
4*:i.ftA 5. whnrc we hsve an accnont of an ancient tern- 
pie in Ireland of the fame furl as our firtnovs btoneherge. 

The woid ftmpiu*:, in us primary feufe ntaong the old 1K0- 
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fignified nothing more than a ghee fet apart and Tetnpfr. 
confeftatcd by the augurs, whether indole d or open, in else * 
city or in the field?. 

Clemens Alexandrinus and Eufcbius refer the origin of 
temples to the fepulchres built for the dead. This notion 
has ccen lately il! unrated and confirmed by a variety of tef- 
timonics by Mr Farmer in his Treatife on the Worihip of 
Human Spirits p. yii,, dec. Herodotus and Strabo will 
have the Egyptian* to have been the firtk who built templea 
to the gods. Tlie firll creeled in Greece is aferibed to 
Deucalion, by Apollonins, Argonaut lib. iii. In anti- 
quite we meet with many people who would not boild any 
temple* to their gods for fear o: confining them to too 
hnr-ow* bounds. They performed their Sacrifices in all 
place* indjff.reutly, funu a perfuafion that the whole world 
is the temple of and that he required no other. This 
was the doctrine of the tragi, followed by the Pcrfians, the 
Scythians, the Numidtans, and many other nations mention- 
ed hy Herodotue. lib. i. Strabo, lib. xv. and Cicero in hit 
fecond oration again ft Vertex. 

The Pcrfiana, who worfhip|>ed the fnn, believed it would 
wrom; his power to inclole him in the walls of a temple, 
w ho bad the whole world for his habitation ; and hence# 
when Xerxes ravaged Greece, the magi exhorted him to 
deftroy all the temples he met with. 

The S icy o iiians would build no temple to their goodef* 

Con mis ; nor the Atlicnians, for the like reason, ered any 
fiatue to Clemency, who, they faid, was to live in the heat ts 
of tr.cn, not within (lore walls. 

The liithynhms h"?d no temples but the mountains to 
worfnip on ; nor liad the ancient Germans any other but 
the wno J i. 

Even lomc philofopht n; have blamed the afe an d building 
of templet, particularly Diojcnr*, Zeno, and hi> followers 
the .Stoic*. But it may be Lid, that i. G <*1 hath no need 
of temtdrs, men have tired of places to meet tn foe the pu- 
blic offices of iiligkm: accordingly temples may be traced 
brick even into the remote ll antiquity. See J/j jtnta * tie 
Oriyme Temp forum. 

The Roman* had fcvcral kinds of trrayles; whereof thofe 
built by the kings $tc. rosrfccrutcd by fbr augurs, and 
ehercin the cxcrcifc of Teligion was tvjnlailv performed# 
were calk'd, by way of cmincr.cc, templa , “temples.” Thole 
that were not confccrated, ^wcte called •rdn. The Kitlc 
temples, that were cohered or roofed, they called udievlu. 

*1 hole open , faeflo. ..Some other edifices, e<nfc crated to 
particular myitenex of religion, they crdltsd ftna and de- 
ht bra. 

All ihtfc kinds o f temples, Vitruvius tells n*, had other 
particubr denomination*, according to the form and man* 
uer of them conftrnclion, as will be hereafter fpreified. 

Indeed the Romans outdid all nations with regard to 
temples : they not only built temples to their gods, to their 
virtues, to their difeafies, do. but alfo to therr emoerora, 
and that in their life time; instances whereof wc meet with 
ia medals, inferiptum*, and other monumei«s. Horace 
cumpliroeiit? A ugtrfl os hereupon, aud fetshim above Hr- co- 
les J<nd all the heroes of fable ; becxufe thole were admit- 
ted into temples only after their death, wurcas Auguilui 
bad his templa and altars while living. 

Prufenti tilt maturct largmur henoret ,* 

'} jrunJ.iJut tuum ter nortun toninuu orar. 

Kpift. ad Aug. 

fioetonius. on this occalVm# gives 00 indance of tlie mo- 
deft y of that emperor, who would allow of no trmpt'a being 
er e fted to Kim in the city ; and even in the piovicces, where 
be knrt it Was uiual to laik temples to tlie very procor.fule,. 

* refufeu. 
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Temple. rcfiifed any but thofc eredled in the name of Rome ai well 
" > “ as hia own. 

The moft celebrated temple* among the Romans were 
tlie Capitol and Pantheon. They lmd alfo the temple 
cf Saturn, which ferved fur the public trtalury ; and die 
temple of Janus. 

The temple at Jerufalera was firm' a r in its plan to the 
TABf.aNACLE. The firft temple was begun by Solomon 
about the year of the world 2992, and before Chrift toil 
according to foine chronologcrs, and finifhed in eight years. 
Great nil (lakes have been committed re I peeing the dimen- 
fions of this temple, by confounding the emblematical deferip. 
lion of Ezekiel with the plain account of it in the books of 
Kin ga and Chronicles. It confided of the holy of holies, the 
laiiCluary, ar.d a portico. The holy of holies was a fquarc 
room of 20 cubits ; the fan&uary, or holy place, was 40 
cubits long and zo broad, confcqncntly the length of both 
thefc together was 60 cubits. The portico, which Hood 
before the (anduary, w as 20 cubits long arid 10 cubits broad. 
Whether the portico was feparated by a wall from the reft 
of the temple or not, is not mentioned in feripture. If it 
was, the whole length of the temple, computing the cubit at 
21 inches, did not exceed 110 feet in length and 36 feet 
•8 inches in breadth. In the portico flood the two brazen 
pillars called Jar bin and Hoazy which, upon comparing and 
reconciling the feemingly different account in different place*, 
appear to have been 40 cubits high and about 4 cubits 
diameter. The court probably at firfl extended all round 
the temple. Now we are told, thn the court about the 
tabernacle was 100 cubits long and 50 broad j and as Solo- 
mon made every part of the temple about twice as large as 
the correfponding part in the tabernacle, we have reafon to 
conclude, that the court around the temple was 200 cubits 
long and 100 broad. According to this defeription, which 
is taken from the feripture hiflory, the temple of Solomon 
was by no means fo large as it is commonly represented. 
Still, however, it was very magnificent in fizc and fplcndid 
in ornament. It was plundered of its treafures in the reign 
of Kchoboam, and repaired by Joaflb ; it was again fpoilcd 
in the time of Aha/ and of Hezekiah ; and after being re- 
flored by Jofiah, was demolifhed by Nebuchadnezzar in the 
year of the world 3416, after it had flood 476 years ac- 
cording to Jofcphus, and according to Uflier 428 years. 

Thefccond temple was built by the Jews, after their re- 
turn from the Babylonilh captivity, under the diicdtion and 
influence of Zerubbahcl their governor, and of Jofhua the 
high-priefl, with tlie leave and encouragement of Cyrus the 
Peifian emperor, to whom Judea was now become a tribu- 
tary kingdom. According to the Jews, this temple was 
deftitute of fire remarkable appendages, which were the chief 
glory ol the fiift temple; viz. the ark and mcrrcy-fcat, the 
bhcchinah, the holy fire on the altar, which had been firit 
kindled from haven, tlie urim and thummim, and the 
fpirit of prophecy. This temple was plundered and pro- 
faned by Antiochu* Epiphanci, who alfo caufed the public 
worfhip in it to ccafic ; ar.d afterwards purified by Judas 
Maccabscus, who reflored the divine worfliin ; and after 
having flood five hutidred years, rebuilt by Iicrod, with a 
magnificence approaching to that of Solomon’s. Tacitus 
call* it immenft cfulentit templum ; and Jofephus fays, it was 
the moft aftonifhiog ftniAure he had ever fccn, as well on 
account of its architc£ure as its mag nitude, and like wife the 
richnefs and magnificence, of its various parts and the re- 
putation of its (acred appurtenances. Thi» temple, which 
Herod began to build about fixteen years before the birth 
of Chrift, and fo far completed in nine years and a half 
at to be fit for divine fcrvicc, was at length deftroyed by 
(he Romans on the fame month and day of the month 
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on which Solomon’s temple was deftroyed by the Babtlo- TcmpV. 
nians, • J 

The Indian temples, or pagodas, arc fometimes o f a pro- Af ••n.Vr 1 
dinious fr/e. They are commonly creeled rear the banks 
ol the Ganges, Kiftna, or other facred rivers, for the bencfit^T' 1 
of ablution In the purifying dream. Where no river flowsp ^-^ 
near the foot ol the pagoda, there is invariably in the Itont 
of it a large tank or refervotr of water. Thefc are, for 
the moll part, of a quadrangular form, are lined with ftec- 
ftone or marble, have fir pa regularly descending from the 
margin to the bottom, and Mr Crauford obfetved many be-cv.*»/W, 1 
tween three and four hundred feet in breadth. At thcSiAA«, 
entrance of all the more conftderable pagodas there is a por- 
tico, tupported by rows of lofty columns, and afeended by 1^' * 

handfome flight «f (lone fteps ; fometimes, as in the in- 
flanceof Tripetti*, to the numbly of more than a hundred. • r*»jp 
Under this portico, and in the courts that generally ioclofc^^' 
the whole building, an innumerable multitude afiemblc *t ,om * Ufc 
the rifmg ol the fun ; and, having bathed in the ft ream be* 
low, and, in conformity to an immemorial curtom over all 
the Eaft, having lc*t their landaU on the border of the tank, 
impatiently await the unfolding of the gates by the mini- 
firing brahmin. The gate of the pagoda univcrially fronts 
the call, to admit the ray of the fular orb ; and, opening, 
prelenU to the view an edifice partitioned uut, according* to 
hi. Thevenot in his account of Chitanagar, in the manner 
of the aucicnt cave-temples of Elora, having 0 central nave 
or body ; a gallery ranging on each fide ; and, at the 
farther end, a lan&uary, or chapel of the deity adored, fur- 
roundci by a Hone ballullradc to keep off the populace. 

ThoCe who wifh to perufe a more particular account ol the 
Indian temples may confult Maurice’s Indian Antiquities. 

Sec alfo Pagoda and Serimgmam. 

’1 laris, in architecture. The ancient temples were 
diftinguilhed, with regard to their conftraAion, into various 
kinds ; as, 'Tempi t m unity JEdti in antis* Thefc, accord, 
in/ to Vitruvius, were the mofllimple of all temples, having 
only angular pflailrra, celled <*n/* or panr/faft, at the cor- 
ners, and two Tufcan columns on each fide of the doors. 

Tern it, tctrajtyle, or limple trtiafljicy was a temple that had 
four columns in front and as many behind. Such was 
the tcmDie of Fortuna V ini is at Rome. Temple, fro/lyle, 
that which had only columns in its front or foie fide ; as 
that of Ceres at Eleufis fn Greece. Temples ompbipro/lyhy 
o x double prvjly/e , that which had columns both before and 
behind, and which was alfo tetraftyle. Templty periptere , 
that which had four rows of infulated columns around, and 
was exhaftyle, #. t. had fix columns in front; as the Semple of 
Honour at Rome. Templty diptere, that which had two wings 
and two rows of columns around, and was alfo oftoftyle, or 
had right columns in front ; as that of Diana at Ephcfui. 

Temples, among us, denote two inns of court iu Lon- 
don, thus called, became anciently the dwtlling-houfe of 
(lie kuights-tempUrs. At the fupprcltion of that order, 
they were purebafed by the profeflors of the common law, 
and converted into b+Jpitia or inns. They are called the 
inner aad middle temple, in relation to EfTex-houfc ; which was 
alfo a pait of the houfe of the templars, and called the evitr 
templey bccaufc fituated without Temple-Bar. In the mid- 
dle temple, during the time of the templars, the king’s trea- 
fure was kept ; as was alfo that of the kinps of France in 
the houfe templars at Paris. The chief officer was the 
mailer of the temple, who was fummoned to parliament ia 
47 Hen. III. and Irom him the chief minifter of the tem- 
ple church is fiill called mafirr of th temple. 

Temm.es, in anatomy, a double part of the head, reach- 
ing from the forehead and eyes to the two ears. The tem- 
ple* a:c chiefly formed of two bones called effa ttmporii . 

Thcfe 
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Thefe parts, according to phyficitns, were called ttntpvra, 

S from their thowing the age or time of a man by the colour 
Tgnj<icy. t k c hair, which turns white in this part before any 
l_J ’ * "" ri " other ; which Homer feems to have been aware of, by hi* 
calling men poCioertttaphiy q. d. M grty-templcd.’* 

TEMPORAL, a term generally ufed for fecular, as a 
diftinfttou from ccclefiaftical. Thus wc (ay temporal lords, 
and Ipiritual or ecdefiaftical lords. 

TEMPORALTIES of Bistort, are the revenues, lands, 
tenements, and lay-feet, belonging to bifhops, as they are 
barons and lords of parliament. . 

The cuftody of the temporalties of bimops forms a branch 
of the king’s ordinary revenues (fee Revenue. ).— Thefe, 
upon the vacancy of the bilhopric, are immediately the 
right of the king, as a conference of his prerogative in 
church matters ; whereby he is confidered as the founder of 
all archbifhoprics and bifhoprics, to whom, during the va- 
cancy. they revtTt. And 'or the fame reafon, before the 
TtUtlfl. dHTolution of abbeys, the king had the cuftody of the tem- 
vo""'"*' •P ora ^ t * c, °f fifth abbeys and priories as were of royal 
foundation (but not of thofe founded by fuhjcfts), on the 
■death of the abbot or prior. Another reafon may alfo be 
given why the policy of the law hath veiled this cuftody in 
• the king ; becaufc, as tbe fuceeffor is not known, the lands 
and pofleflions of the fee would be liable to fpoil and devaf- 
tation if no one had a property therein. Therefore the 
law has given the king, not tire temporalties thcmfelvcs, 
but the cuftody of the temporalties, till foch time as a fuc- 
ceflor is appointed ; with power of taking to himfelf all the 
intermediate profits, without giving any account to the fuccef- 
for; and with the right of presenting (which the crown very 
frequently exercifes) to fuch benefices ami other preferments 
as fall within the time of vacation. This revenue is of fo 
high a nature, that it could not be granted out to a fub- 
jeft, before or even after it accrued : but now, by the fta- 
tute 15 Edw. 111 . ft. 4. c. 4 Sc 5. the king may, after the 
vacancy, leafe the temporalties to the dean and chapter ; 
faring to himfelf all advowfons, cfc heats, and the like. Our 
ancient kings, and particularly William Rufus, were not 
only remarkahle for keeping the bifhoprics a long time va- 
cant, for the fake of enjoying the temporalties, but alfo 
committed horrible wafles on the woods and other parts of 
the eft ate ; and to crown all, would never, when the fee 
was filled up, reftorc to the biftiop his temporalties again, 

. unlefs he purchafed them at an exorbitant price. To re- 

medy which, king Hen. I. granted a charter at the begin- 
ning of his reign, promifing neither to fell, nor let to farm, 
or take any thing from, the domains of the church, till the 
fucceflor was inftalled. And it was made one of the arti- 
cles of the great charter, that no walle C ould lie committed 
in tbe temporalties of tilhoprics, neither (hould the cufto- 
dy of them be fold. The fame is ordained by the ftatute 
of Weftminfter the firft ; and the ftatute 14 Edw. III. 
ftaf. 4. c. 4. (which permits a leafe to the dean and chap- 
ter) is ft ill more explicit in prohibiting the other exactions, 
it was alfo a frequent abufe, that the king would, for trif- 
ling or no caufes, feixe the temporalties of bifhops, even 
during their lives, into his own hands : but this is guarded 
• agsinft by ftatute t Edw. III. ft. 2. c. 1 

This revenue of the king, which was formerly very con- 
fidcrablc, is now by a cuftomary indulgence almoft reduced 
to nothing ; for, at p relent, at foon as the new bilkop is con- 
secrated and confirmed, he ritually receives the reftitution of 
his temporalties quite entire and untouched from the king } 
and then, and not fooncr, he has a fcc-fimple in his bt- 
ftornc, and- may maintain an tftton for the profits. 

TENACITY, in natural philofophy, that quality of bo- 
dies by which they fuftain a confiderable prdlurc .or .force 
. Vou XVIJ 1 Part l. 


of any kind without breaking. It is the quality oppo- Tena^ufem 
fite to fragility or brittlcnefs. See St* warn of Matt mill. II 

TEN \CULUM, in furgery, an instrument uled in am- , ' ^ 

putation, for pulline out bleeding vcftcW dut are to be tied 
by ligatures. See SuxGExr. 

TENAILLES andl c P c _ 

TENAILLIONS. J S " Fo ' TIF1CA T' 0 "> ^ L 

i 3 and <. 

TENANT, one that holds lands or tenements of fume 
lord or landlord, by rent, fealty, Ac. See Tenure. 

TENAWWTT. See Loxia, fpccicstj. 

TENCH, in ichthyology. See Cyfrinus, fpecies 3. 

TENDER, a fmall 'hip in the fervice of men of war, 
for carrying men, provilior.s, or any thing elfe that is neccf- 
farr. 

TENDONS, in anatomy, are white, firm, and tcnaciou* 
parts, contiguous to the muicles, and ufually forming their 
extremities. See Anatomy, n L 85. 

TENEBRIO, in natural hiftory, a genus of tnfefts be- 
longing to the order of Coltoptera. The antenna- are monili- 
form, the laft joint being roundifh ; the thorax is plano-con- 
vex and marginated ; the head projecting, and the elytra are 
fomewhat ftiff. Gmelin enumerates about 63 fpecies. The 
larv* of fome live in damp places under ground among rub- 
bifti ; of others in flour and different kinds of food, where 
they undergo their metamorpholis. The perfect infers arc 
very troublefumc in houfes ; eating bread, meat, &c. They 
precipitately avoid the light ; retorting in troops to dark 
damp cellars, where putrefaction allures and nouriftres tliem. 

They arc all of a very dark gloomy appearance, from which 
drcumftancc they take their name. 

TENEDOS (anc. geog. ), an ifland on the coaft of 
Troas, at the ditlance of 40 ftadia from the continent, and 
80 in compafs ; with a cognomina! Aeolian town, and a 
tern pic of Apollo Sminthcus. Its origin is derived tromTcnnes 
or Tents, who being expo led in a coffer or bog by his father 
Cygnus the Thracian, at the mitigation of the mother-in-law, 
was by fate carried to this illand, made k*ng of it, and at 
length worshipped as a god on account of his virtues. The 
ifland was famous for its earthen ware, for which purpofe it 
bad an excellent red clay ; and hence Uochart would derive 
the appellation from tins Jam, a “ red clay.” 7 trirdia favrii, 
is a proverbial faying to denote feverity * from a law there 
palTed, that perfons found in the aft of adultery (hould be 
put to death ; a feverity executed on the king’s fon ; and 
therefore, in the coins of Ter.edos, on one arc two heads in 
memorial of the king and his fon, and on the reverie an axe, 
(Ariftttlc). 'I his illand ftiil retains its ancient name ; and 
is one of the fmallell illand & of the Archipelago, fltualed 
near the coaft of JLcfler Afia, well of the ruins of Troy. 

It is chiefly Tocky, but fertile, being remarkable for produ- 
cing the beft Nlufcodinc wine in the Levant ; and its 
tion, thus near the mouth of the Helkfpont, has iriven it 
importance in all ages ; vefTeb bound toward ConftatitinopU 
finding flicker in its port, or fafe anchorage in the road, du- 
ring the Etefisn or contrary winds, and in foul weather/ 

TBt errptror Jtiflinian created a magazine to receive the 
cargoes of the corn-ftrips irom Alexandria, when detained 
there. This was a lofty building, two hundred and eighty* 
feet long and ninety broad. The voyage from Egypt wad 
rendered lefs precarious, and the grain preferred until it 
could be traolportcd to the capital Afterwards, during* 
the troubles of the Greek empire, Teredo* cxpcrieocvfk 
a variety of fortune. Tbe pirates, who infefied thefe 
has, made it for many years their place of ,rrndt-rvous f 
and Othm&n lemd it in >302, procured vcffels, and 
thcncc lubdued the other ifland* ot the Archipelago. It 
has continued in the pojlcflion of the i* urks ever fince 1 
3 B and 


TEN 


[ 378 ] 


TEN 


Tcatriff. and on the caftrrn fide is a pretty large town, fcated at 
the foot of a mountain, with a fine harbour commanded by 
a cattle. E. Long. 27. o. N Lat. 29. 30. 

TENERIFE, an ifiand of Africa, and one of the Canariet, 
being the mofl confiderable for riches, trade, and extent. 
It lies to the fouth of the ifiand of Salvages, to the weft of 
the Grand Canary, to the north of the illand of Goracra, 
and to the eaft of that of Palma. It is of a triangular form, 
being about 45 miles in length and 20 in breadth ; and in 
the centre is the famous feat, called by the natives El Pi™ de 
Teyde % which in dear weather may be fecn at the diftance 
of i 20 miles, like a thin blue vapour very little darker than 
the fky. 

The mod frequented harbour is called Santa Crn, which 
is on the fouth fide of the ifland, and where fhips with good 
anchors and cable* may be fnfc in all weathers. At this 
port is the principal commercial town in the ifiand, cstlkd 
alfo Santa Crut % in the middle of which is a mole, built at 
a vaft ex pence tor the convenience of landing ; between the 
mole and the town is a fort called St Phtiip 1, and near it is 
a lleep rocky den or Talley, beginning at the Tea fhore, and 
running far in land, which would render the attack of an 
enemy very difficult ; there are alfo other forts tor its de- 
fence, all joined together by a thick Hone wall, and mount- 
ed with cannon. 

CUtt Hi. Santa Cruz is a large town, containing fereral churches 
fitruJ At. and convents, an hofpital, and the befl conftruried private 
elm* 'S*** buildings of any in the Canary ifiands. It contains about 
f/umb. 7 coo inhabitants ; it ie not fortified on the land fide, and 

all the country near it is dry, ftony, and barren. 

About four leagues to the fouth of Santa Cruz, cbfe to 
the Tea, there is a cave, with a chapel called the ebaptl of 
our Lady of Candtiarit t in which is an image of the Virgin 
Mary, that is held in as much reverence here as that of 
Diana was at Ephefus. This chapel is endowed with fo 
many ornaments that it is the richcft place in all the leven 
ifiands. At a certain fcafon of the year almoft all the in- 
habitants go thither on pilgrimage, and innumerable and 
incredible ftories are related and univerfally believed con- 
ccming ( this image. 

About four miles in land from Santa Cmz Hands the city 
of St Chryftobal de la Laguna, which is the metropolis of 
the ifiand, aod contains two parilh churches and five con- 
vents, but lias no trade, being inhabited principally by the 
gentry of the ifiand ; the inhabitants are numerous, yet no- 
body is feett in the llrtets, which are foltUty and ddbbte, 
fo that grafr grows in thofe that are moil frequented. There 
are many other towns in the ifiand which contain a great 
number of people, but none arc more than three leagues 
from the few. 

All the fertile ground within a league cf the fea is co- 
vered with vines ; that of the neat league is town with corn, 
the third is adorned with woods, and above the woods are 
the clouds, for the ifiand gradually afeends fom the fea, 
riling on all fides till it terminates ta the peak, which is the 
centre. 

On the fouih-eafl of the ifiand inland from Candelaria 
as a town called Guimar, where there arc fome families which 
know thcmlclves to be the genuine unmixed offspring of 
the original natives; but they know nothing of the man- 
ners of their anceftors, nor hare they preferred any remains 
of their language. They arc fairer than the Spaniards of 
Andalufia. 

TcncrifF contains about 96,000 perfons, fuppofed to be 
tqual to the number of inhabitants of all the reft of the feven 
iflards put together. The pcafantt in general are wretch- 
edly clothed ; when they do appear better, they arc habited 
in the Spanish iifhioo. The men, in a genteckr line, drefa 
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very gayly, ard are feWom fern without long (words, ft Tenmlf 
is remarked, that frw of them walk with dignity and eafe ; ' * — ' 

which msy be attributed to the long cloak* they ufuafir 
wear. The women wear veils : thofe worn by the lower 
ranks arc of black fluff, thofe of the higher of black filk ; 
and fiich among the latter as have ary claim to beauty are 1 #- 
far from being over careful in concealing their faces by them. 

The young ladies wear their fine long black hair plaited, and 
fattened with a comb or a riband on the top of the head. 

The common people, and in this they rcfembU the inha- 
bitants of mofl of the ifiands in the Pacific Ocean lately dif- 
coveTed, have in them a llrom» tendency to thieving ; they 
are befides lazy, and the mofl importunate beggars in the 
world. “ I obfenred like wife (faya Mr White) that the itch 
was fo common among them, and had attained fuch a de- 
gree of virulence, that one would almoft be led to believe 
it was epidemic there. Some of the women are fo aban- 
doned and fiiamclefs, that it would be doing an injuftic* to 
the proftitutes met with in the llrveta of London to fay 
they arc like them. The females of every degree are fold 
to be of an amorous confutation, and addtdcd to intrigue; 
for which no houfes could be better adapted than thofe in 
Teneriff. 

M The mannfa&ures carried on here are very few, and the 
produfl of them little more than hlfficient for their own 
confumption. They con fill of taffetitfs, gauze, coarfc linens, 
blankets, a little (ilk, and curious garters. The principal 
dependence of the inhabitants is on their wine (their flaple 
commodity), oil, corn, and every kind of flock for ffiipping. 

With thefe the ifiand abounds : and, in their fcafon, pro. 
duces not only the tropical fruits, but the vegetable pro- 
ductions of the European gardens, in the greateft plenty. 
Teneriff* enjoys an agreeable and healthful mediocrity ot 
climate. Indeed none feems better adapted for the reflo- 
ra t ion of a valetudinarian ; as, by going into the mountains, 
he may graduate the air, and cbooie that fate of it which 
bed fuits his complaint But although the inhabitants arc 
thus healthy, and have fo little occafion for medical aid, they 
loudly complain of the want of knowledge in the profeffional 
gentlemen of the ifiand.” 

The height of the peak of Teneriff has been fo varioufly 
eftimated and calculated by different travellers and geogra- 
phers, that we can only take the mean between the two x . j^ i r 
extremes of their decifmns. Dr Hailey allows but two 
miles and a quarter from the level of the fea to the fniw-iWi^f* 
ait of the fugar lotf, whiHl the Spanifh account of the C» mrr, f‘ 
nary ifiar.d«, tranfiated by Mr Glai in 1 763, makes it no 
Iris than five miles ; and others have affigned a height dif- 
ferent from both thefe. That it is n extiagxrifnrd vol- 
cano is univerfally known ; and we are perfoaded that the 
following recount of the crater, and ol fome experiments 
made on its brink by M- Mongez on the 24th of Aoguft 
1785, wfi] prove not unacceptable to pot chemical readers. 

M *l*he crater of the peak of Tentnff (fays be) is a true 
fulphur-pit, fimilar to thofe of Italy. It is about 50 fa- 
thoms long and 40 broad, riling a br aptly from call to weft. 

At the edges of the crater, particularly on the under fitk, 

•re many {piracies, or ratmal chimney*, from which there 
exhale aqueous vapours and fulphurtous acids, which are fo<! 
hot as to make the thermometer rife from 9* to 34 0 of Reau- wf 
mur. 'Flic mfide of the crater is covered with yeUow, red, or 
white, argillaceous earth, and blocks ot hrva partly decom- 
posed. Under thetc blocks are found foperb cryftals of fuh 
phur ; thefe arc eight tided rhoirboidai cryftals, iornetimet an 
inch in length, and, I tuppofe, they are the finett cryftals of 
volcanic lulphur that have ever been found. The water that 
exhales from the {piracies is perfectly pure, and not in the 
kail acid, as I was convinced by fcvcral experiments. 

“ The 
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•TrtMrff- 44 Thi ration of the peak above the level of the fei i* 
* ■ ■ ■ near 1 9^© tojfe* * which induced n\c to make fevcraJ chemi- 
cal experiment! in order to compare the phenomena with 
thole that occm in our laboratories 1 (hall here coniine 
jnyfclf met ely to the rifuh*. 

M The volatilisation and cooling of liquor! were herr very 
confidcrable, Half a minute was (uffic< cut tor the diffipa* 
tion of a pretty ftron< dofc of aether The aclion of acid* 
on metal*, earth*, and alkdi*. wa« flow; and the bubble* 
which eftaped during the eflervcfceuce were much larger 
than ordinary. The produ&ioo of vitriols was attended with 
very Angular phenomena. That o: iron aflumed all at once 
a very beautiful violet colour, and that of copper was fud- 
tlenly precipitated of a very bright blue colour. 1 examined 
the moifture of the air by mean* of the hygrometer, of pure 
idkali, and of vitriolic acid ; and 1 thence concluded, as well 
a* from the direction of the aqueous vapour*, that the air 
w» very dry | for at the end of three hour* the vitriolic 
acid bad fullered hardly any change either in colour or 
weight ; the fixed alkali icmained dry, except near the edges 
of the vcficl that contained It, where it was a little moitt ; 
and Sauflurc** hydrometer pointed to 64-, a* nearly a* the 
URpctuou* wind which then blew would permit us to judge. 

“Liquor* appeared to us to have loti nothing of their funcll 
Cr Strength at tin* height ; a circumllance which contradicts 
all the tale* that have hitherto been related on this head : 
volatile alkali, ether, fpirit of wine, retained all their ftvcngth ; 
the fmokiog fpirit of Boyle wa* the only one that feezed 
to have loft any fenfiUe pottion of it* energy. Its evapora- 
tion, however, wa* not the lef* quick ; in 30 fecund*, a 
quantity which I Had poured into a cup wa* entirely v^dv 
tili*«d j and nothing remained but the tudphur which tinted 
the ran* and the bottom. When 1 poured the vitriolic 
acid on this liquor, there happened a violent detonation, and 
the vapour* that a rote had a very fcnfible degree of heal. 
I tried to form volatile alkali by dccumpofwg fid ammo- 
niac with the fixed alkali ; but the production was flow and 
hardly fcnfible, while at the level of the lea this procefis, 
made with the fame fuhlUnccs, in the fame proportions, 
fucc ceded very readily and in abundance. 

u Aa I was curious to invert ig ate the nature of the vapour* 
that exhale from the crater, and to know whether they 
contained inflammable air, fixed air, and marine acid, 1 made 
^ the following experiments ; I expo (id on the ed^c of oee 
of tbe (piracies a nitrou* folution of lilver in a cup ; it re- 
mained mere than an hour in the qudft of the vapours which 
were continually exhaling, but without any lcnfible altera- 
tion t which (ufhciemiy (hew* that no vapour* of marine 
acid exhale from the crater. 1 then poured into it feme 
drop* of marine acid, when a precipitation of luna cornea 
immediately coined : but iuftcad of being white, as that 
precipitate generally it, it wa* of a fine dark violet colour, 
which quickly became grey, and it affirmed the form of fmall 
fcaly cryiUi*. Tbefe were very ddlinA when looked «t 
wtth a anft they were even vitible to the naked eye. 
I think myfelf juftibable in attributing this alteration of 
colour to the vapour* ot inflammable air, according to lone 
experiment* that l have made on the palpitation of lunea 
cornea in inch air. Tune-water, expoud for three hour* 
on the margin of the crater, and in the neighbourhood ot 
4 fpiracU, was not coveted with any calcareous pellicle, nor 
even hardly with any filmy appearance ; which proves, in 
my opinion, not only tfiat no vapour* of fixed air exhale from 
the crater, but that the aUoiphciic air,, which reft* upon it, 
contain* very little of that, air, and that the inflammable va- 
pour* and luJphiueoua acids alone are fcofiblr and conlideiablc. 
The electricity of the aimotpherc wa* pretty contiderabl*, 
fox Sauffurc'a ckTtmmcixi* jwfcn-Wft la. the liaud H the 


height of about five fret, indicated three degree*, while on Tendam* 
the ground it pointed only to one and a half. The cLc&xi- U 
city was pofitive.” W. Long. 16. 18. N. Lat. 28- 29. . | ^ 

TENESMUS, in medicine, a name given by medical 
writets to a complaint which is a continual defire of going 
to (look but without any (tool being ready to be voided. 

Thia is properly no primary diteafe, but merely a fympto- 
matic one, and differs in decree according to the diieafc on 
which it is an attendant. Sec Medicine, n° 1 1 1. 

TENIERS (David), the Elder, a Flcmifh pointer, born 
at Antwerp in 1582. He received the firit rudiments of 
hi* art from the famous Rubens, who highly elite med him 
for his promifing genius, and with great Catilfa&ion. exami- 
ned and commended hi* defigns. From the fchool of that 
celebrated painter Teniers went to finiih his Audit* at Rome. 

He attached himfclf to Adam EKheimer for fix years ; and 
from the inilruction* of two fuch incomparable mailers, he 
formed to himfdf a peculiar llyle, which hi* fon cultivated 
fo happily afterward as to bring it to the utmoft pci feet ton. 

Hi* picture* were fmall ; and hi* tubjeds ufually (hop. (la- 
boratories, humorous converfation*, and rural fctlmiics. 

The demand 'or hi* piece* wa* univcrfal ; and even hi* ma- 
iler Rubens thought them an ornament to hi* cabinet. He 
died at Antwerp in 1649. 

Teniers (David) the Younger, alfo an admirable pain- 
ter, wa* the fon of the former, and wa* born at Antwerp 
in 1610. lie obtaiued the name of Apt of Pam/iog, from 
hi* imitating the manner of different painters with fuch ex- 
aducf* a* to deceive even the nicefl judge*. He improved 
greatly under his father, and obtained (uch reputation as in- 
troduced him to the favour of the great. Tbe archduke 
Leopold William made him gentleman of hi* bed chamber; 
and all the pictures of hi* gallery were copied by Teniers, 
and engraved by his direction. The king of Spain aud 
Don Juau of Aullria fet io hi^h a value on his picture*, 
that they built a gallery' on purpofe for them. William 
prince of Orange hooouicd him with hi* lricndffup ; and 
Rubens not only efteemed hi* works, but afiitlcd him with 
his advice. His principal talent lay in landfrapcs adorned 
with fmall figures. He alfo painted men drinking and 
fmoking, chcmifts (laboratories, country lairs, and the like. 

Hi* fmall figure* are fuperior to hi* Luge ones. He died 
in 1694. 

1 he works of the father and foe are thus diflinguifhcd ; 

The latter di (cover a finer touch and frefticr pencil, greater 
variety of attitude*, and a better diipofilion ol the figures. 

The father retained fomething of the tone oi Italy in hi* 
colouring, which wa* ilroagcr than the ion’s ; betides tbe 
fon ufed to pot at the bottom of hi* pictures, David Te- 
niers, junior. 

AtrJemm^ another fon of David the Elder, was equal, if 
pot fuperior, to his father and brother in the cxprcffion of 
hi* characters, and hi* under Handing the ciuro ob/cur 0 ; 
though lie was inferior ki the (piigbllincfc of his touch, 
and the hghtueis of his pencil. 

TENISON (Dr Thomas), arc hh* (hop of Canterbury, 
wa* born at Tottenham in Cambridge/hue in 1636 : and 
(tudied at Corpus Chrifti college in Cambridge. In hi* 
youth, while the fanatical government tailed, he applied bira- 
lelf to phytic; but aiterward went into orders, and wax 
fome time mini Her ol St Andrew's church, Cambridge ; 
where he attended the tick during the plague in 1665, 
which his parishioners acknowledged by the prefent at a 
piece of plate. He (ho wed himlclt very a&ivc again (l the 
growth of Ropery' by hi# writings both in king Charles and 
king Jamc*'* reigns: in 1680 he was p relented to the vh 
carage of St Martin's in the Fields, London, to which pa- 
rish be made feveral donation*; and among others, endowed 
3 B 1 a 
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Tcnni*. a free fchool, and built a handforr.e library, which he fur- 
1. -y— ■ witH ufcful books. Kmg William and queen Mary, 

in t68o, prefented him to the archdeaconry of London; in 
1691, he was nominated to the fee of Lincoln, and in 169+ 
he fucccedcd Dr Tillotfon as archbifhop of Canterbury. 
He performed all the duties of a good primate for 20 years, 
and died in 17 15. 

TENNIS, a play at which a ball is driven by a racket. 
As many ptrfons would become players at tennis, provided 
they could cafily uudeiftaud the rudiments of the game, fo 
as to fo;m fomc judgment of the players, or atlcall to know 
who wins and who lofea, we have here attempted to give fo 
plain adefeription of it, that no one can be at a k)fa, if ever 
he fhould bett or play. As to the executive part, it require* 
great practice to make a good player, fo that nothing can 
be done without it ; all wc prelumc to do is to give an in- 
flight into the game, whereby a perfon may not feem a total 
flrangcr to it when he happens to be in a tennis court. 

The game of tennis is played in moft capital cities in 
Europe, particularly in France, from whence wc may ven- 
ture to derive its origin. It is efteemed with many to be 
one of the mod ancient games in Chrillcndom, and long be- 
fore king Charles I.'* time it was played in England. 

This game is as intricate as any game whatever ; a per- 
fon who is totally ignorant of it may look on for a month 
together, without being able to make out how the game is 
decided. Therefore we fhall begin by defer ibing the court 
in which it is played. 

The fizc of a tennis court is generally about 96 or 97 
feet by J3 or 34, there being no exa& dimer-lion aferibed to 
its proportion, a foot mo-c or lefs in length or width being 
of no confequcncc. A line or net hangs exaAly acrofa the 
middle, over which the ball muft be ftruck, either with a 
racket or board to make the ftroke good. Upon the en- 
trance ot a tennis-court, there is a long gallery which goe* 
to the dedans, that is, a kind of front gallery, where fpe&a- 
tor* ufually Hand, into which, whenever a ball is ftruck, it 
tell* foT a certain ftroke. This long gallery is divided into 
different com part iments or galleries, each of which has its 
particular name, as follows ; from the line towards the de- 
dans are the Jirfi gallery t door , fecund gallery , and the A ifi gal- 
lrry t which called the fervice fide. From the dedans to 

the la ft gallery arc the figures l» 2, 3* 4» 5, 6, at a yard 
dillar.ee each, by which the chacc* arc marked, and is one 
of the molt eflcnttal parts of the game, a* will appear in the 
following defeription. 

On the other fide of the line are alfo the firfi gallery , door , 
fecond gallery, and lafl gallery ; which is called the baxard- 
fide. Every ball ftruck into the laft gallery on this fide 
reckons for a certain ftroke the fame as the dedans. Be- 
tween the fecond and this iatl gallery are the figures 1, 2, 
to mark the chaccs on the hazard-fide. Over this long gal- 
lery, or thefe compaitiments, is a covering, called the pent- 
houfc, on which they play the ball from the fenricc-fide, in 
otder to begin a fet of tennis, from which it is called a fer- 
vice. When they mif* putting the baH (fo a* to rebound 
from the pent-houfe) over a certain line on the fervrce-lide, 
it is deemed a fault, two of which are reckoned for a ftroke. 
If the ball rolls round the pent-houfe, on the oppofitc tide of 
the court, fo as to fall beyond a certain line deferibed for 
that puipofe, it is called reckons for nothing on either 
fide, and the player muft ierve again. 

On the right-hand fide of the court from the dedans is 
what they call the tambour^ a part of the wall which pro- 
jects, and is fo contrived in order to make a variety in the 
ftroke, and render it more difficult to be returned by the 
adverfary ; for when a ball ftrikes the tamlour % it varies its 
direction, and requires fora: extraordinary judgment to ic- 
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turn it over the line. The laft thing on the right hand fide Tranw' 
is called the gnll% wherein if the ball is ftruck, it is alfo 15, 1 v 
or a certain ftroke. 

The game of tennis is played by what they cal! feist a fet 
of tennis confifts of fix game* : but if they play what is 
called an ad vantage -fet, two above fire game* muft be won 
on one fide or the other fucceffively, in order to decide; or, 
if it comes to fix games all, two games muft ft ill be won on 
one lidc to conclude the fet ; fo that an advantage-fet may 
laft a conftdcrablc lime ; for which kind of fets the court is 
paid more than for any other. 

We muft now deferibe the ufc of the chaces, ard by what 
means thefe chaccs decide or interfere fo much in the game. 

When the player gives his fervice at the beginning of a let, 
his adveriary is fuppofed to return the ball ; and wherever it 
falls after the firft rebound untouched, the chacc is called 
accordingly ; for example, if the ball fall* at the figure r, 
the chacc is called at a yard, that is to fay, at a yard from 
the dedans : this chacc remain* till a fccond fervice is given ; 
and if the player on the fervice fide lets the ball go alter hi* 
adveriary return* it, and if the ball falls on or between any 
of thefe figures or chaccs, they muft change fidcs, there be- 
ing two chaccs ; and he who then will be on the hazard 
fide, muft play to win the firft chacc ; which if he wins by 
ftriking the ball fo as to fall, after its firft rebound, nearer 
to the dedans than the figure 1, without his adverfaiy*s be- 
ing able to return it from its firft hop, he wins a ftroke. and 
then proceeds in like manner to win the fecond chacc, 
wherever it fhould happen to be. It a ball falls on the line 
with the firft gallery door, fecond gallery, or laft gallery, 
the chacc is likewife called at fuch or fuch a place, naming 
the gallery, door, &c. When it is juft put over the line, it 
is called a chacc at the line. If the player on the fcrvicc- 
fide returns a ball with (uch force a* to ftrike the wall on 
the hazard-fidc fo as to rebound, after the firft hop over the 
fine, it is alfo called a chacc at the line. 

'The chaces on the hazard-fide proceed from the ball be- 
ing returned either too hard or not quite hard enough ; fo 
that the ball after its firft rebound fall* on this fide of the blue 
line, or line which deferibes the hazard-fide chaces ; in which 
cafe it is a chace at 1,2, &c. provided there is no chacc de- 
pending. When they change tides, the player, in order, to 
win this chace, muft put the ball over the line anywhere, fo £ 
that his adverfary does not return it. When there is vto 
chace on the hazard-tide, all balls put over the line from tl* 
fervice fide, without being returned, reckon for a fttokc. 

As the game depends chiefly upon the marking, it will 
be neccffary to explain it, and to recommend thole who play 
at tennis to have a good and unhtafled marker, for on him 
the whole fet may depend : he can mark in favour of the 
one and againft the other in fuch a manner, as will render 
it two to one at flatting, though even players. Inftcad of 
which the marker fhould be very attentive to the chaccs, 
and not be anyway partial to cither of the player*. 

This game is marked in a very fing ular manner, which 
make* it at firft f^xnewhat difficult to understand. The firft 
ftroke is called^ y, the fecond 30, the third 4c, and the 
fourth game, unW$r the player* get four ftroke* each ; in 
that cafe, inftcad of calling it 40 all, it is called deuce; alter 
which, as foon as any ftroke is got, it is called advantage t 
and in cafe the ftroke* become equal again, deuce again, tiH 
one or the other’ gets two ftroke* following, which win the 
game ; and as the games are won, fo they are mjuked and 
called ; as one game love, two games to one, &c. towards 
the let, of which fo many of thcle games it confifts. 

Although but ore ball at a time is played with, a number 
of balls arc made ufc of at this game to avoid trouble, and 
arc handed to the players in balkets for that purpofc : by 

which 
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which means they can play at long a? they pleafe, without 
' ever having occafion to Hoop for a ball. 

As to the odds at tennis, the)' are by no means fixed, 
but arc gcneially laid as follow : 

Upon the full tlroke being won between even players, 
that is, tit teen love, the odds are of the (ingle 
game - - - 7 to 4 

Thirty love • -41 

Forty love - • 8 1 

Thirty fifteen - at 

Forty fifteen - 5 1 

Forty thirty - - 3 I 

The odds of a four game fet when the 

firft game is won, are 74 

When two games lore 4 1 

Three games love • 8 to t 

Whtn two ifamts to one • 3 X 

Three games to one - 3 1 

The odds of a fix game fet when the 

firft game is won, arc - 3 2 

When two games love • a 1 

Three game* love - 41 

Four games love - 10 1 

Five games love - 21 1 

When two games to one • 8 5 

’1 hree games to one - 52 

Four games to one - 5 * 

Five games to one - 1 5 I 

When three games to two - 7 4 

Four games to two • 4 1 

Five games to two - 10 1 

When four games to three * a 1 

Five games to three - 51 

The odds of an advantage fet when 

the firft game is won, are 34 

When two games love - 74 

Three games love - 31 

Four games love - • 5 I 

Five games love - • X 3 1 

When two games to one • 4 3 

Three games to one - 2 1 

Four games to one - 72 

Five games to one - *' 10 I 

When three games to two - 3 2 

Four games to two • 31 

Five games to two - 8 X 

When four games to three *83 
Five games to three • 31 

• When five grows to four - 2 x 

When fix names to five - 32 

The foregoing odds, as beforefaid, are generally laid, but 
the chaecs interfering makes the odds very precarious ; for 
example, when there is a chace at half a yard, and a fet is 
five games all, and in every other refpeft equal, the odds 
are a good five to four ; and if it were fix games to five, 
and forty thirty with the fame chace, the odds then would 
be a guinea to a (hilling ; fo that it is plain that the odds 
at this game differ from thofc of any other : for one ftroke 
will reduce a fet, fuppofing the players to be five games all, 
from an even wager to three to two, and lo on in propor- 
tion to the ftage of the let. 

There are various methods of giving odds at tennis in ’ 
order to make a match equal; and that they may be under- 
floor!, we (hall give the following lift of them, with their 
meanings, fo that any perfon may form a judgment ot the 
advantage received or given. 

The lowed odds that can be given, excepting the choice < 
of the tides, is what they call a 4 j/yor, that u, a ftroke to 


be taken or fcored whoever the player, who receives the ad- Tennis 
vantage, thinks proper : for inftance, fuppofe a critical game _^ f 
of the fet to be forty thirty', by taking the bfjue, he who is ■ ° B ’ f 
forty becomes game, and fo in »efpe£l of two bifyots, &c. 

The next greater odds are ffleett, that is, a certain ftroke 
given at the beginning of each game. 

After thefe, ha. T thirty, that is, fifteen one game, and 
thirty the next Then follow the whole thirty, forty. Sc c. 

There are alfo the following kind of odds which arc given, 

VIT. 

R',und forvicet ; thofc are fe trice* given round the pent- 
houfc, fo as to render it eafy lor the Jirtker out (the player 
who is on the hazard fide) to return the ball. 4 k 

Half cruet, that is, being obliged or confined to^ay in- 
to the adverfary’s half-court ; fometime-. it is played ttraight- 
wile, and at other time* acrofj ; both which are great ad- 
vantages given by him fo confined, but the ftrait hall court 
is the greateft. 

Touch-n y-'W'i/l, that is, being obliged to phv within the 
compafs of the walls, or Tides of the court. This is a confi- 
dcrahJc advantage to him who receives it ; as all the balls 
mull be played gently, and confequcntly they are much ca- 
fier to take than thofe which are played hard, or according 
to the ufual method of play. 

Barring the h nards, that is, barring the dedans, tambour, 
grill, or the 1*11 gallery on the hazard-tide, or any particular 
one or more of them. 

Thefe are the common kind of odds or advantages given; 
but there are many others, which are according to what is 
agreed by the players : fuch as playing with board againft 
racket , cricket-bat againft racket. See- 

The game of tennis is alfo played by four perfon?, two 
partners on each fide. In this cale, they are generally con- 
fined to their particular quarters, and one ol each fide ap- 
pointed to ferve and ftrike out ; in every other rtfpefl, the 
game is played in the fame manner as when two only play. 

Any thing more to be (aid upon this fubjeft would be 
needle fs, as nothing can be recommended, after reading this 
ftiott account of tennis, but praiflicc and attention, without 
which no one can become a proficient at the game. 

TENOR, or Tbmour, the purport or content of a wrii 
ting or inftnunent in law, See, 

Tenor, in mufic, the firft mean, or middle part, or that 
which is the ordinary pitch of the voice, when neither railed 
to a treble nor lowered to a baft, 

TENSE, in grammar, an infleftion of verbs, whereby 
they are made to fignity or diftinguifh the circumftance of 
time in what they affirm. See Grammar. 

TENT, in war, a pavilion or portable houfe. Tent* are 
made o* canvafs, for officers and foldicrs to lie under when 
in the field. The fizc of the officers tents is not fixed ; 
fomc regiments have them of one trie and fomc of another: 
a captain’s tent arid marquee is genemHy io{- feet broad, 

1 4 deep, and 8 high : the fubalterns are a foot lefs ; tire 
major’s and lieutenant colonel’s a foot larger ; and the colo- 
nel’s two feet larger. The fabalterm of foot lie two in a tent, 
and thofe cf bone but one. The tents of private men are 
6| feet l'quart, and 3 feet high, and hold five ioldfeis each-. 

The tents for horfe are 7 feet broad and 9 feet deep : they 
hold likwife five men and their horfe accoutrements. — The 
word is formed from the Latin tentorium, of tendo u l ftretch,” 
bccaufe tents arc ttfuafty made of canvafs ftretched ouf, 
and fuftained by poles, with cords aod peg*. 

Tent, in furgery, a roll of but made into the fhape of a 
nail with a broad flat head, chiefly uled rn deep wounds and 
ulcers. They are of fervice, not only in conveying medi- 
cines to the moll intimate recedes and linufes of the wound 1 , 
but to prevent the lips of the wound from muting before it 
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Tmter i* IieaWJ from tht bottom ; and by their aHUUnce grumou* 

_ H. blood, fordrt, dec. are readily evacuated. 

«n w. RENTER, I'aiBx, or Prover, a machine ufed in the 
~~ cloth manufactory, to ft retch out the piece* of cloth,' Ruff, 
fee. or only to make than even and let them fquarc- 

It ii ufually about 4} feet high, and f«r length exceed* 
that of the longed piece of cloth. It conlilU ot ft vend 
long fquare pieces of wood, placed like thofc which toriyi 
barriers of a manege ; jb, however, as that the lower 
crofs pieces of wood may be railed or lowered as is lound 
icquifite, to be Axed at any height by means of pint. A- 
lor.g the craft pieces, both the upper and under one, are 
hoohH^naiU, called tenter booh, driven in from (pace to 

To put a piece of Cloth an the Tst/ru t. While the piece 
it yet quite wet, one end is failentd to one of the ends of 
the tyr.tcr j then it i« pulled by force of arms towards the 
other end. to bring it to the length required : that other 
end Lcirg fair red, the upper lift is hooked onto the upper 
crab p>eye, and the lowed tilt to the lowed crofs-piece, 
*rhu.U is pfterwvid* lowered by force, till the piece have its 
dehred breadth. Being thu* well ilrctched. both as 10 
length and breadth, they bruih it with a ftiff hair bru(h, 
and thus let it dry. Then they take it off j and, till they 
wet it tin, it will retain the length and breadth the tenter 
gave it. 

TENTH REDO, the saw-fly ; a genus of infc&s be- 
longing to the order of hjmenoptera . The mouth is furnilh* 
cd with jaws, which are homy, arched, dentated within ; 
the right jaw being obtuie at the apex : the lip cylindrical, 
trifid : there are four feelers, unequal and filiform : the 
uriqjs arc plain and turned : the Ring conlilU of two ferra- 
ted lamina, and the fcutcUum of two grains placed at a di- 
ftancc. Gmclin mentions 143 (pedes. Thcfe infetfs are 
pot very Ihy. Some, by means of their faw, dept Wit in the 
ixids of flower*, others on the twigs of trees or fhrubs, eggs 
from which arc produced caterpillars. The implement 
with which they arc armed is nowilc formidable ; as it ap> 
pears only dcllincd to the purpofeof depofiliu.i their eggs* 
TENTHS, and rtlfir envies of Spiritual Prefer menu, a 
branch of the king'* revenue. See UtvEuui. 

Thefe were originally a part of the Papal itfurpatioos 
over the clergy of this kingdom ; firft introduced by Pan. 
riulpb tlie nqpc’s legate, during the reigns or king John and 
Henry II i. in the lee of Norwich ; and afterwards attempt, 
ed to be made univerfal by the popes Clement V* and John 
XXII. about the beginning 01 the 14th century. The firlt 
fruits, pnm'iUr or aanatec, feat the fit ft year’s whole profits 
of the fpiritual preferment, according to a rate or valor 
made under the direction of pope Innocent IV- by Walter 
hilhop of Norwich iu 38 Hen. III. and afterwards advanced 
in value by commi&on ‘rum pope Nicholas 111 . A. D- 
1292, 20 Edw. I- ; which valuation of pope Nicholas is 
Hid preserved in the exchequer. I he tenths, or drama, were 
the tenth part of the annual profit of each living by the 
P'.ulp. Caere valuation ; which was alfo claimed by the holy fee, 

Vummtwt. under no better pretence than a ilrange mifapplication of 
»al. i, that prcfcrpt of the I.evitical law, which diredt, that the 
Invites ** fhould offer the tcoth part of their tithe# as a 
heave -oflerin g to the Lord, and pive it to Aaron the high- 
pru.it. But this claim of the pope met with vigorous re- 
ii fiance frtm the Er.glilh parliament ; and a variety of act# 
were pafied to prevent and rcJtraiu it, particularly the lla- 
tutc 6 Hen. IV. c I. which call* it a borribk mtf chief and 
damnable ajlom. But the Popiih clergy, blindly devoted 
to the will of a foreign mailer, llill kept it on toot ; iomc- 
times more fccrctly, fbowtimes more openly and avowedly : 
io that in the reign of Henry VIII. it was computed* that 


in the comptfs of <0 years 800,000 ducats had been fern T«rU 

to Rome for firil fiuits only. And ss the clergy rxpreffcd ^ 
this willingnets to contribute fo much of their income to the ’ 
head of the church, it was thought proper (when in the 
fame reign the papal power was aboliftied, and the kinj was 
declared the head of the church of England ) to annex this 
revenue to the crown ; which was done by ftatutc 26 Hen, 

VIII. c. 3 (confirmed by ftatutc 1 Eliz. o. 4.}; and a new 
valor Imr/uiorum was then made, by which the clergy are 
at prefent rated. 

By thelc laft mentioned ftatutet all vicarages under ten 
pounds a year, and all re Tories under text marks, are dif> 
charged from the payment of firlt fruits : and if, in fuch li- 
vings es continue chargeable with this payment, the incum- 
bent lives but half a year, he (hall pay only one quarter of 
his firil fruit* ; if but one whole year, then half of them ; 
if a year and a halt, three quarters ; and if two years, then 
the whole, and not otherwife. Likewife by the ftatute 27 , 

Hen. VIII. c. 8. no tenths are to be paid lor the firft year, 
for then the flril fruits are due : and by other ftatutes of 
queen Anne, in the fifth and fixth years of her reign, if a 
benefice be under I„ 50 per annum char yearly value, it (hall 
be diichsrged of the payment of firft fruits and tenths. 

Thu* the richer clergy being, by the criminal bigotry of 
their Popifn pnedcccffors, fubjefted at firil to a foreign exac- 
tion, were afterwards, when that yoke was ihaken off, liable 
to a like mifapplication of their revenues through the rapa- 
cious dilpofition of the then reigning monarch; till at length 
the piety of c^ueen Anne rc&ored to the church what had 
been thus indirectly taken from it. This (he did, not by 
remitting the tenths and firft ffuite entirely ; but, in a fpirit 
of the trueft equity, by applying thefe lupcrfluitics of the 
larger benefices to make up the deficiencies of the fmaller. 

And to this end (he granted her royal charter, which was 
confirmed by the ftatutc 2 Ann. c. 1 1 . whereby all the re- 
venue of firft fruits and tenths is veiled in trufte** for c*er, 
to form a perpetual fund for the augmentation of poor li- 
vings. This is ufually called Queen siutu’i bounty ; which 
has been dill farther regulated by fubfcquent ftatutes. 

TENURE, inlaw, figmfics the manner whereby lands 
or tenements arc held, or the fcrvicc that the tenant owes 
te his lard. 

Of this kingdom almoft all the real property is by the 
policy of our laws fuppofed to be granted by, dependent 
upon, aad holdcn of, fume fuperior lord, by and in conlidnr- 
ation of certain fcrvices to be rendered to the lord by the 
tenant or poflcflbr of this property. The thing holden is 
therefore ftylcd a tenement, the poffcfTurs thereof tenantt , and 
the manner of their poffeffion a tenure. Thu* all the land* 
in the kingdom is fuppolcd to be holden, mediately or im- 
mediately, of the king ; who is ftylcd the lord paramount, ot 
above ail. Such tenants as held under the king irame- 
diatcly, when they granted out portions of the lands to 
ferior perfons, became alio bids with refpeA to thofc ia*^ ^ 
ferior peribns, as they were ft ill tenants with rcfpc& to the 
king ; and, thus partaking of a middle nature, were called 
mejnt or middle lords. So that if the king granted a manor 
to A, and he granted a portion ot the land to B, now B 
was (aid to hold of A, and A of the king ; or, in other 
words, 0 held hi» lands immediately of A, hut mediately of 
the king. The king therefore was ftykd lord paramount : 

A was both tenant and lord, or was a mefae laid ; and B 
was called tenant par avail, or the loovefi tenant , being he who 
was fuppofed to make avail, or profit of the land. In this 
manner arc all the lands of the kingdom holden which are 
in the hands of fubje&s : for, according to Sir Edward 
Coke, in the law of England wc have not properly allodium, 
which is tk? name by which the fcudiiU abroad diftinguife 
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fhch eflattt oF file fubje£t as arc not hoWtftt of any fuperior. 
So that at the firft glance we may obferre, that our land* 
are either plainly feuds, or partake very ftrongly of the feo- 
dal nature. * 

All tenures being thus derived, or fuppofrd to be derived, 
from the king, thofe that held immediately under him, in 
right of his crown and dignity, were called hi* tenants in ca- 
pite, or in chief / which was the moll honourable fjrecie* of 
tenure, but at the fame time fubje&ed the tenants to greater 
and more burtienfome fervicc* than inferior tenurei did. 
And this diftinclioii ran through all the different torts of 
tenure. 

There feem to have fubfifted among our anceftors four 
principal fpcciea of lay tenures, to which all other may be 
reduced : the grand criteria of which were the natures of the 
jcveral fer vices or renders that were due to the lords from 
their tenants. The Cervices, in refpeft of their quality, 
were either fret or haft fervices : in refpe^t of their quantity 
and the time of enabling them were either certain or uncer- 
tain. Free fervices were fuch as were not unbecoming the 
chara&cr of a foldier or a fret man to perform j a* to ferve 
under his lord in the wars, to pay a fum of money, and the 
like. Bafc fervices were fuck as were fit only for peasants 
©r perfons of a fervile rank ; as to plough the lord's land, to 
make his hedges, to carry out his dung, or other mean em* 
ployments. The certain fervices, whether free or hale, were 
fuch as were (tinted in quantity, and could not be exceeded 
on any pretence ; as, to pay a dated annual rent, or to 
plough Inch a field for three days. The uncCitain depend- 
ed upon unknown contingencies ; as, to do military fervice 
in perfon, or par an afiefTment in lieu of it when called up- 
on ; or to wind a horn upon the appearance of invaders ; 
which are free fervices ; or to do whatever the lord (hould 
command ; which is a bale or villein fervice. 

Ftom the various combinations of thefe ferricei have ari- 
fen the tour kinds of lay-tenure which fubfifted in England 
till the middle ot the lail century j and three of which lub* 
fill to this day. Of thefe Bra&onTwho wrote under Hen- 
ry the Third) feem* to give the cleared ami moll compen- 
dious account of any author ancient or modem ; of which 
the following is the outline or abftrad : M Tenement* are 
of two kinds, f rank-tenement % and viUenage. And of frank- 
tenements fome aic held freely in confederation of homage 
and knight-fetvice ; others in free focage, with the fervice of 
fealty only. And ajain, of viHcnages, fome ate pare, and 
others privileged. He that holds in pure villcnagc (hall do 
whattorver is commanded him, and alway* be boond to an 
uncertain fervice. The other kind of viUenage is called v/Y- 
lc in- foe age ; and thefe villeio-focmen do viOeia fet vices, but 
fwch as are certain and determined." Of which the fenfe 
feemtto be as fallows ; firft, where the fervice was Tee, but 
uncertain, as military fervice with homage, that tenure was 
called the tenure in chivalry, per fervieium mihtare , or by 
knight fervice. Secondly, where the lervice was not only 
free, but alio certain, as by fealty only, by rent and Realty, 
Ice. that tenure was called Ahfmn fo&tgiam, or f ee forage. 
Tbefc were the only free holdings or tenements t the others 
urrrc viHmous or fervile : as, thirdly, where the fervice was 
bale in its nature, and uncertain as to time snd quantity, 
the tenure was (wum wi/mageum, ablolnte or pure villcuage. 
I^aiily, where the (ervice was bafe in its nature, but reduced 
to a certainty, this was fkill vilknage, but diffingoifhed 
from the other by the name of privileged vittmage, vi/fona- 
gium privileg'd turn j or it might be Hill called forage (From 
the certainty of its fervices), bat degraded by their bafe- 
nefa into the inferior title of vtllwmm jotaftum, villein- ioc* 

1. The military tenure, or that by kmght-fetvice, was 


done away by flat. 12 Car. If. For aft •ecfctffit of this 
fpecies of tenure fee Ftonni SyJJem , and K ft war -Service ; 
and for its incidents, fee Relirf, Primer-seisin, Ward- 
ship, Marriage, Fines, and Escheat. 

a. The lecond fpecies of tennre or free-foeage, not only 
fttblift* to this day, but has in a manner abforbed and fwal- 
lowcd up (linee the ftatute of Charles the Second) almotk. 
every other fpecies of tenure. See Socact. 

The other grand divifion of tenure, mentioned by Brae- 
ton, is that of vilknage, as contradillinguifhed from lilerum 
tenement um , or frank tenure. And this (we may remember) 
he fubdivides into two claffe*, pure and privileged villcnagc; 
from whence have axilen two other fpecies of our modern 
tenure*. 

3. From the tenure of pure villcnage bare fprting onr 
prefent copyhold tenures, or tenure by copy of court-roll 
at the will of the lord ; in order to obtain a clear idea of 
which, it will be previoufly ucccflary to conlult the articles 
Manor and Villenao*. 

As a farther conference of what has been there explain- 
ed, we may collect thefe two main principles, which arc 
held to be the fupporters of a copyhold-tenure, and with- 
out which it cannot exilt ; I. That the lands he parcel of 
Rnd f-tnate within that manor under which it is held- t. 
That they have been demiftd, or dcmiublc, by copy of 
court-roll immemorially. For immemorial eultom is the life 
of all tenures by copy ; fo that no new copyhold can, ftrift- 
ly fpeaking, be granted at this day. 

In fome manors, where the eultom hath hern to permit 
the heir to fucceed the anedtor in his tenure, the effatesrare 
ftylcd copyholds of inheritance j in others, where the lordfc 
have been more vigilant to maintain their right*, tlsey re- 
main copyholds for li*c only ; for the eultom of the manor 
has in both cases fo far fuperfeded the will of thelotJ, that, 
proviued the fervices be performed or (tipulatcd ’or by feal- 
ty, he cannot in’ the firft instance refufc to admit the heif of 
his tenant upon his death ; nor, in the lecond, can he nf* 
move his prefent tenant fo long as he lives, though he holds 
nominally by the precarious tenure ol his lord's will. 

Tbd fruits and appendices of a copyhold-tenure, that it 
hath in common with free tenures, are fealty, fervices (as 
well in rents as othefwife), reliefs, and efeheafs.* The two 
latter belong only to copyhokls of inheritance ; the former 
to thofe lor life alfo. But, befkfcs thefe, copyholds have 
alfo heriotv, wardfhip, and hnes. Hcriots, which arc agreed 
to be a lOanilh eultom, arc a render of the bed bead or 
other good (as the cullom may be) to the lord on the death 
of the tenant. This i* plainly a relic of villein tenure ; there 
being originally Iris hardfhip in it, when a!) the roods and 
chattels belonged to the lord, and he mi.fht have lci2ed 
them even in the villein's li'rtiiTW. Thefe are incident to 
both fpeties of copyhold ; but wardihip and fines to thofe 
df inheritance only. Wardlhip, in copyhold eftates, par- 
takes both of that in chivalry and that in locate. Like 
th?.t in chivalry, the lord i* the legal guardian, who ufindlr 
affig^s fotne reiati m o' the infant tenant to at* in his dead : 
snd he, like guardian in foca^e, is accountable to his ward 
for the profits. O' hues, lome are in the nature of prrmer- 
ftifins, due on tin* death of each tenant, others arc mere 
fines *ot alienations of the land* ; in fome manors, cnly one 
ol thofe fort* cart be demanded* in feme both, and in other 1 
neither. They are fometimes arbitrary ami at the will <rf 
the Wd, fometime* fixed by eultom ; but, even when arbi- 
trary, the courts of law, in lavour of the liberty of copy- 
holder*, have tied them down to be reafonable in their ex- 
lent ; other wife they miyht amount to difherifon of the 
effafte. No fine therefore is allowed to be taken upon dt- 
feents and alienations (ttnlefs in parti col nr circundtances) t>: 
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r* toot* than two year* improved value of the eftate. From cd muei, of *ine made of pear-main*. ,r Here (far* our T*nvt 

"^this inflancc we may jud^eof lire favourable difpofiUOCt that author) it is worth oblcrving, that in Kin ; FcJ- ard the T ^ ' 

Jr lie law of England (which is a law of liberty) hath always Firfi’s time peinrain cyder was called a/int.” This there- . 

(Sown to tin’s fpecies of tenants, by temoving, as far as pot- forefecrai to account for the mention of vineyards in old 

-iiblc, every real l>ad"o of flavery from them, however feme times in Kent, Suffix, and other parts of England, which 

nominal ones may continue. It differed cuilom very early luu io often puzzled many people to elucidate. 

>to get the better of the exprefs terms upon which they held Another perfon, in the 2 1 it ot the laid king, held thirty 
their lands ; by declaring, that the will of the lord was to acres ot land, valued at ten (hillings yearly in the exchc- 
.bc interpreted by the cuftom of the manor ; and, where no quer, or fourpence per acre, in Camb*id;e(hire, for fumiih- 
• cuilom has been differed to grow up to the prejudice of ing a truf* of hay lor the king’s tieceflary-houfc or privy, 
the lord, a* in this cafe of arbitrary fines, the law itfclf whenever he (hall come into that county. 


: i nter pofes in an equitable method, and will no! fader the 
.lord to extend bis power fo far as to difinberit the tenant. 

4. There is yet a fourth fpecies of tenure, defcribcd by 
- B ration, under the name fooirtimcs of privileged vit Image, 
and fometimes of vilUin-ftcage. Sec Privileged V illmnaqb. 

Having in the prefent article and thole referred to, taken 
ji compendious view ot the principal and fundamental points 
of the dodtrinc of tenures, both ancient and modern, we 
.cannot but remark the mutual connexion and dependence 
.that all of them have upon each other. And upon the 
whole it appears, that, whatever changes and alterations 
•thefe tenures have in procefs of time undergone, from the 
Saxon era to the 12 Car. 11 . ell lay-tenures are now in cf- 
tc£l reduced to two fpecies ; free tenure in common focape, 
.and bale tenure by copy of court roll. But there is AiB 
.behind one other fpecies of tenure, referved by the ftatutc 
of Charles II. which is of a fpiritual nature, and called the 
tenure in F ft jnk- A l moign ; fee that article. 

A particolar account of the ancient tenures would to 
/nany perfons be highly amufing. We can only filed a 
few of the molt Angular, referring the curious reader for 
more information to A rvderfon’s Origin of Commerce, Hen- 
ry’s Hiiiory of Britain, and lilount's Fragmenta Amt.yui. 
lata. 

In the 19th of Henry III. Walter Gately held the 
manor of Well court, in Bedington in Surry, yielding 
yearly to the king oue crofsbow, la 1 hi am, value twelve 
pence. 

Anno tertio Edw. I. Ofbert dc Loochamp, knight, held 
his lands of OvenhcHe in Kent, for pcrfonally guarding 
flic king forty days into Wales at his own cxpence, 
with one horfe of five (hillings value, one lack worth fix- 
pcncc, and one broch fo«* that jack. A^. //. All perfonal 
fervices, or attendances on our kings in thofc times, were li- 
mited to forty days, at their own cxpeucc. 

The like the fame year of Lauiencc dc Broke, who for 
his hamlet of Renham in Middlcfcx, found the king one 
ibldirr, a horfe worth five (hillings, a fack worth fivepence, 
and a broch worth twopence (this broch was a kind of cup, 
jug, pot, or bafon), fur forty days, at his own expence, 
wherever his army (hall be within the /our fcas. This waa 
fettled (fays Mr Blount) at the Stone Crois, which lfood 
near the May pole in the Strand, Loudou, where ihcjudgcs- 
itincrant ut:d in old times to tit. 

Robert Maunfcl’* tenure of lands in Pevcrcl paid the 
fame krvicc, and the huric, Lack, and broch, of the fame 
price*. 

13*10 Edw. I. Henry dc Avcrning’s tenure of the manor 
of Morton iu ^ficx, was to find a man, a horfe worth 
ten (hillings, four huric- (hoes, a leather lack, and an i/on 
broch. 

The year .following, three perfons held thirty acres of 
land in Carlrton in No; folk, by the fervicc of bringing the 
king, whenever he (hail be in England, twenty-tour p.-Jlics 
of (refti hcirings, at their firll com:r*g in. 

Another held his manor in Norfolk of that king, by an* 
finally i up plying him at his exchequer with two vcffcls, call- 


Another, in the 34th of that king, held a manor in Kent, 
lor providing a man to lead three greyhounds when the 
king (hall go into Gafcony, io long as a pair or (hoes of 
four pence Ihould bib 

And that wc may not again recur to thefe old tenures, 
we (hall further add, from the fame author, that in the firft 
year of king Edward II. Peter SptkflMUi made fine to the 
king for his lands by ferjeanty, to find ore to ferve a, a fob 
dier for forty day* in England, with a coat of mail ; alio to 
find draw for the king's bed, and hay for his horfe. 

This article of draw for the king's -bed we did not fo 
much wonder at, when wc found it in an article in W illiam 
the Conqueror’s time ; but it is fomewhat more remarkable 
fo Lite as the days of king Edward the Second. 

Several others, wc find, held their lands of the crown in 
thofc times by very different tenures. One, by paying two 
white capons annually ; another, by carrying the king’s 
ftandaid whenever he happens to be in the county of Suf- 
fex ; another, by carrying a rod or batoon before the king 
on certain occafions ; another, by ferving the office of cham- 
berlain of the exchequer, a very good place at p relent ; ano- 
thcr, by building and upholding abridge ; another, by being 
ntarerhal {meretr uum), i. t. as Mr Blount tranflates it, of the 
iaundtefles in the king’s army t another, by acting as a fer- 
jeant at arms for the king’s army whflft iu England ; one 
lupplics a fervant for the king’s larder ; another, for his 
wardrobe; others, to find fervanta for this or that foreftj 
another, a hawk ; one prefeuts the king a pair of fear let 
bofe annually j others are bound to fupply foldicrs with ar- 
mour for certain days, for the keeping this or that callle ; 
one, viz. for the manor of Eldon in Nottinghamfliire, pays 
yearly rent of one pound weight of cummin feed, two pair 
of gloves, and a fted needle ; another, is to repair the iron- 
work ot the king's ploughs; Ek Countcfs of Warwick, in 
the 13th year of Icing Edward I. held the manor of Hoke- 
norton in Oxfortlfhirc, in the barony of D’Oyly, by the 
ferjeanty of carving at the king's table on his birth-day, 
and flic to have the knife the kin.; then ules at tabic. 

TEOS, one of the twelve Ionian cities, was fit ua ted on 
the fouth fide of the Ionian peninfula, and diUinguiflied by 
being the place where the poet Anacreon and the hiftorian 
HecaUeus were born. 

TERAPHIM, or TuTaArHim, a word in the Hebrew 
language, which has cxercilcd much the ingenuity of the 
critics. It occurs 13 or 14 times in the Old Tcftamcat, 
and is commonly interpreted idoh. Wc will not trouble our 
readers with the numerous coujeftures which have been 
formed refpeding the meaning of this word. The only way 
to determine it, if it be at all pofliblc, would be tirexamioe 
and compare i ll the paffages in which it occurs, and to con- 
fide the ancient trau flat uius. Conjcftnres are ufelcfs; every 
man may make a new one, which will have juft as good a , 
title to belief as thofe which have been already propofed. 

TERCERY, one of the larged iilauds of the Azores, 
or Willem Iflands, lying in the Atlantic Ocean. It is 
about 40 miles in circumference ; ar.d fuiroundcd with crag- 
gy rocks, which render it aluioil ioacccfi blc. 1 he fe*«i Ja 
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Terebrlla fertric, abounding in corn, wine, and fruits ; and they have 
II * fuch plenty of cattle, that they fupply the (hip* therewith 
. er ^' ,c> - that ca J| there. However, their principal trade is wood. 

The inhabitant* arc lively and well made ; and they pretend 
to a threat deal of religion and gallantry at the fame time. 
They pique thcmfclvcs upon points o* honour, and are ex- 
tremely revengeful. It is their enftom to rove about in the 
night-time in quell of intrinues, and feldorn fail in finding 
women for their purpofe. It is fubjeCl to Portugal ; and 
Angra U the capital t»wn. W. Long. 27. 1. N. Lat. 28. 45. 

TEREBLLLA, the Piercer, in natural hiilnry, a ge- 
nus of infcfta btlotc/in*' to the clafe of tvrwv/, and order of 
moMutia, The body is filiform, the mouth placed before ; 
the preputium puts forth a pedunculated tnbulous p.lancL 
There arc It vcraJ capillary tentacula about the mouth. There 
are :.n fpecies. 

TutKB'NTHixt FJefluttry. Sec Pharmacy, 599. 
TEREBINTHU 3 , in botany. Sec Pistacia. 

'1 EREDO, in natural hiftory, a genus of vermrj belong- 
ing to the order of teftarra. The animal is a tcrebclla ; 
there are two valves, calcareous, hemifphtrical, and cut off 
before, and two lanceolatcd. The {hell is tapering, bending, 
and capable of penetrating wood. There are only three 
■ m (pecics ; the navaht, utricului, and c/ava. 

The n avtlu, or fh ip worm, which has a very flender 
fmooth cylindrical ihtl!, inhabits the Indian feas, whence it 
• was imported into Europe. It penetrates eafily into the 
floutcft oak-planks, and produces dreadful deltru&ion to 
the Ihips by the holes it makes in their ikies ; and it in to 
avoid the cffc^ls of this infect that veiFels require (heathing. 

The head of this creature ia well prepared by nature for the 
hard offices which it has to undergo, being coated with aftrong 
armour, and iurnilhcd with a mouth like that of the leech ; 
by which it pierces wood, as that animal does the fkin ; a 
little above this it has two horns which fetrn a kind of con- 
tinuation of the (hell ; the neck is as itrongly provided for 
the fcrvice of the creature as the head, being furnished with 
feveral ftror.p muleles ; the reft of the body is only covered 
by a very thru and tranfparent fkin, through which the mo- 
tion of the inteftincs is plainly feen by the naked eye ; and 
by means of the microfcope feveral other very remarkable 
particulars become vifible there. This creature is wonder- 
fully minute when newly excluded from the egg, but it 
grows to the length of four or fix inches, and lomctimes 
more. 

When the bottom of a veffel, or any piece of wood which 
is con^antly under water, is inhabited by thefe worms, it is 
full of (mail holes ; but no damage appears till the outer 
parts are cut away : Then their fhelly habitation* come into 
view ; in which there is a large fpace for inclofing the ani- 
mal, and lurrounding it with water. There is an evident 
care in thefe creatures never to injure one another’s habita- 
tions ; by this mcaiis each cafe or (hell »9 preferved entire ; 
and in fuch piece* of wood as have been found eaten by 
them into a fort of honeycomb, there never is feen a paf- 
fage or corhmuoication between any two of the ftitlla, tho* 
the woody matter between them often is not thicker than a 
piece of writing-paper. 

They penetrate fome kinds of wood much more eafily than 
others. I hey make their way moll quickly into fir and al- 
Vol. XVIII. Fait I. 


dcr, and grow to the greateft fize. In the oak they make 
finall progrefa, and appear fmall and feeble, and their (hells 
much drlVolouicd* 

S nee each of thefe animals is lodged in a folitary cell, 
and has no acetfs to thole of its own fpeties, it has been 
matter ol furorife how they ihould increafe to To vail a 
multitude. Upon difftefing them, it appears that every in- 
dividual has the parts of ln>th icx«, and is therefore fup- 
pofed to propagate by iticlf. 

The fia-vorms, which arc pernicioul to our {hipping, ap- 
pear to have the fame office allotted them in the waters which 
the termites have on the land (fee Termer). They will ap- 
pear, on a very little con tide ration, to be moil important beings 
in the great chain of creation, and plcaftn.; derr.onftrations of 
that inhuifely wife and gracious Power which formed, and 
fiill prefer vc«, the whole in fuch wonderful oidcr and beauty: 
for if it was not for the rapacity o’ thefe and inch animals, 
tiopicnl rivets, and indeed the ocean itftlf, would be choked 
with the bodies of trees which are annually carried down 
by the rapid torrents, a* many of them would lait tor ages, 
and probably be productive of evils, of which, happily, wc 
cannot in the prefoot harmonious ftatc of things lorm any 
idea (a) ; where** now being confirmed by thefe animal*, they 
are more eafily broken in pieces by the waves ; and the 
fragments w hich arc not devoured become fpec ideally lighter, 
and arc consequently more readily and more effectually 
thrown on thorc, where the fun, wind, infc6ts, and various 
other inllruments, fpeedily promote their entire diffolution. 

TERENCE, or Publius Terentiu* Area, a cele- 
brated comic poet of ancient Rome, was born at Cartilage 
in Africa. He was (lave to Tcrentius Lucauu* the fcnittor; 
who gave him his liberty on account of his wit, his good mien, 
and great abilities. Terence, on his bitcoming a freed man, 
applied himfeh to the writing of comedies ; in the execu- 
tion of which he imitated Menander and the other celebrated 
comic poets of Greece. Cicero gives him the nioft pom- 
pous eulogium*, both for the purity of hi* language and the 
perfpicuity and beauty of his compr fit ions, which he con- 
fident as the rule and (landard of the Latin tongue; and 
o' fcivefl, that they were rftcetned fo fine and ckjraat, that 
they were thought to have been written by Scipio and Le- 
lius, who were then the greateft perfonages and the moft 
eloquent of the Roman people. Terence died while on a 
voyage into Greece, about the 15th year before the Cbri- 
ftian era. There are fix of his comedies extant, of which 
the beft editions arc the Elzevir one 1635, i2mo; that cum 
inUgnt noth Dimity ti JtUdu variorum, 1686, 8vo ; Weftcr- 
hovius’s, in two vols 410 1726; and that o' Bentley the 
fame year 410. Madam Dacier ha* given a beautiful French 
verfion of this author ; and a very rood Englilli tranflation 
was publilhcd ill 4to, 1 768, by Mr Colman. 

TERM, in law, is generally taken for a limitation of time 
or eftatc ; as, a leafe for term of life or years. 

Term, however, is more particularly ufed for that time 
wherein our courts of juflicc are open ; in opposition to 
which, the reft of the year is called vacation. 

Term, in grammar, denotes iume word or cxprclfion in 
a language. 

The word ierruy terminal y is borrowed metaphorically, by 
the grammarians and philosophers, from the mcaiurers or fur- 
3 C veyor* 
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(a) That wood will endure in water for many centuries, is apparent from tire oak flakes which were driven 
intq the bed ot the river Thames on the invafion of this ifiand by Julius Cxfar, one of which is to be feen in Sir 
Albion Lever’s roufeum, and likewife from thole bodies or trees which are daily found m the bogs and moraffc* of Great 
Britain and Ireland, which after a duration, the former of eighteen hundred, the latter of upwards of twothoufaud yearn, 
arc found in a pcr:tcl ftatc of prefervatiou. 


Sle 


TER L 386 ] TER 


rcyars of lands : as a field is defined and diflinfoifteii by its 
termini, or limit*, fo li a thing or matter l’pokcn of by the 
v. ord or term it is denoted by. 

Thu hr lie Arts, or 77 *.* of Art, is a word which, be- 
fides tKe literal and popular meaning which it ha* or may 
have in common language, bears a further and peculiar 
meaning in fome art or Lienee. 

Tin ms, the feveral times or feafons of the year, wherein 
the tribunals, or courts of judicature, arc open to all who 
think fit to complain of wrong, or to feck their right* by 
due courfe of law, or action ; and during which the court* 
in Weflminfter-hadl fit and give judgment. But the hieh 
court of parliament, the chancer) - , and inferior courts, do 
not obferve the terms ; only the court* of kingVbcnch, 
common. picas, and exchequer, which are the higheft courts 
at common law. lit contradiftindion to thefe, the red of 
the year is called vacation. 

Ot thefe tcim* there are four in every year, during which 
time matters of juftice are difpatched. Hilary-term, which, 
at London, begins the 23d day of January, or if that be 
Sunday, the next day a f ter ; and end* the 1 2th of February 
following. Eojler-lr m, which begins the Wednefday fort- 
night a f ter Eafter-day, and ends the Monday next after 
Afeenfion day. Trinity-term , beginning the Friday next 
after Trinity-Sunday, and ending the Wednefday fortnight 
atter. ML‘bat!mas term, which beg ins the lixth day of No- 
vember, and ends the 28th of November following. Each 
cf thefe terms have alfo their returns. Thefe terns arefup- 
pofed by Mr Selden to have been inftituted by William the 
Conqueror ; but Sir H. Spelman hath (hewn, that they 
were gradually foimed frimi the canonical conftitutions of 
ths church ; being no other than thofc Itifure fenfon* of the 
year which were not occupied by the great fcftirals or falls, 
or which were not liable to the general avocations of rural 
bufinefs. Throughout alKThuftcndom, in very early times, 
the whole year was one continual term for hearing and de- 
ciding caufcs. For the Chriftian magiftrates, in order to 
dillinguilh themfelvct from the heathens, who were very 
fuperltitious in the observation of their due fa/ti and ae- 
fajHy adminiftered juilice upon all days alike ; till at length 
the church interpolcd, and exempted certain holy feaion* 
fiom being profaned by tlic tumult of forenfic litigation*; 
as, particularly, the lime of Advent and Chriftmas, which 
gave rife to the winter vacation ; the time of Lent and 
Latter, which created that in the fpring ; the time of Pente- 
coll, which produced the third ; and the long vacation, be- 
tween midfummer and Michaelmas, which was allowed for 
the hay-time and harveft. All Sunday* alfo, and fome pe- 
culiar fr Rivals, as the days of the purification, afeenfion, Stc. 
were included in the fame prohibition, which was cftabliftrcd 
by a canon of the church, A. 1 ). 517* an ^ fortified by an 
impend confutation of the younger Theodofius, corrprizcd 
in the Theodofian code. Afterwards, when our own legal 
i-nnllitutioti was cftablifhcd, the commencement and dura- 
tion of our law terms were appointed, with a view to thefe 
canonical prohibition*; and it was ordered by the laws of 
king Edward the Con ft (for, that from Advent to the oClave 
of the Epiphany, from Septuagelima to the odtave of Eafter, 
from the Afeenfion to the odave of Pentecolt, and from 
three in the afternoon of nil Saturday* till Monday morn- 
ing, the peace of God and holy church fhall be kept through- 
out the whole kingdom. 

And fo extravagant was afterwards the regard paid to 
thefe holy times, that though the author of the Mirror men- 
tions only one vacation of confidcrablc length, containing 
the months of Auguftand September, yet Britton fays that 
in the reign of king Edward I. no ltcular pica could beheld, 
cor any man fworn on the Evangelitts, in the time of 


Advent, Lent, Pentecoft, harveft, and vintage, the day* 
of the great litanies, and all folrmo feftival*. He adL, 
that the biftiop* anJ prelate* granted difpenfations for ta- 
ki-g affixes and juries in fome of thefe holy ftafons, upon 
reasonable occafions; and foon alter a general difpenfation 
was cftzbhlhed in parliament by flat. Weftm. 1. 3 Edw. I. 
cap. y 1. that affixes of novel difleifin, mvrt ePaneefcr, and 
darrein prefeutment, ftiould be taken in Advent, Septinge- 
fim*. and Lent, as well &s inquetts; at the fpecial nrqutlt 
of the king to the hifhop*. The portions of time that w'ere 
not included within 'thefe prohibited fcafors fell naturally 
into a fourfold divifion ; and from fome feftival, or faint’s 
day. that immediately preceded their commencement, were 
denominated the terms of St HiLi/y, of Eafter t of the Hoy 
Trinity , and of St Miciiel : which terms have been fincc re- 
gulated and abbreviated Ly feveral afts of parliament ; par- 
ticularly Trinity-term by flat. 32 Hem Vill. cao. 2. and 
Michaclmas-tcrm by fl?.t. 16 Car. I. cap. 6. and again by 
flat. 24 Geo. II. cap. 48. 

Terms, Oxford. Hilary or Lent-term beg ins January 
14th, ar.d ends the Saturday before Palm- Sunday. Estfcr- 
term begin* the tenth day alter Eafter, and ends the Thurf- 
day before Whitfunday. Trinity term begins the Wednes- 
day after Trinity-Sunday, and ends after the ad, or 6th of 
July, fooncr or later, as the vice chancellor and convocation 
phafe. Michaelmas term begins October the icth, and 
ends December the 17th. 

Term*, Cambridge. Lent term begins January the 14th, 
and ends Friday before Palm-Sunday. Eafter term begins 
the Wednefday after Eafter-wcek, and ends the week before 
Whitfunday. Trinity-tcrm begins the Wednefday after 
Trinity Sundav, and ends the Friday after the commence- 
ment, or 2d 0/ July. Michaelmas-tcim begins October the 
10th, and ends December the 16th. 

Termsj Scotti/h. The court of feflion has two terms, 
the winter and lummer. The winter begins on 12th No- 
vember, and ends 1 ith March, only there is a rtcefs of three 
weeks at Chrillraa*. The fumrr.er term commences » ith 
May, and ends 1 ith July. The comt of exchequer ban 
four terms: I. Candlemas term begins 15th January, and 
ends jd February; 2. Whitfuntidc term begins 12th May, 
and ends 2d June; 3. Lammas term begins 17th June, 
and ends Jth July ; 4. Maitinma* term begins 24th No- 
vember, and end* 20th December. 

Terms, Jri/b, In Ireland the tern:* arc the fame as at 
London, except Michaelmas term, which begins O&ober 
the 1 3th, and adjourns to November the 3d, and thence 
to the 6th. 

TERMES, in entomology ; a genus of infedts belonging 
to the order of apt era, according to Linnaruv, but by other* 
it is arranged more properly under the neurupiera. '( he 
mouth has two homy jaws ; the lip is horny and cuadrifid, 
the laciuiz being linear and acute : there are four feelers, 
which are equal and filiform. ’1 he antennae arc moniliform 
in moll fpecics, am! the eyes two. There are eight fpecie*, 
according to Gmelin ; the falair , dejhull-yr, ard W, mordax, 
eapenfe% faJuUmm, pidfatorium, and divinaiorium. But as 
Gindin hits followed the chdEfication of Linnzus in ar- 
ranging the teimes under the order of aptcra, it is not im- 
probable thst feveral of thefe which are mentioned as fpecic* 
of the termes may belong to a different genus. It will he 
fufficicnt, in the prefent article, to deferibe the fatale, which 
wc ate enabled to do from very accurate information. 

The termet fatale , leUuofus, or white ant, is of a yellow- 
colour above ; the wings alfo ydlowilh ; live cofta is fer- 
ruginous ; the ilemmata arc near the eyes, the ceutral point 
being kiinewlut prominent. Of the white ant we have 
a very curious and inicxeiling defeription, in the Philn- 
2 foplucai 
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fophtral Transitions for 1781, by Mr Henry Smeathman 
o! Clement’s Inn. According to this account, the works 
of thefe in ft eta furpaft thofc of the bees, wnfp«, beaver*, and 
other animals, as much at leaf! as thofe of the moft polifhed 
European nations excel thofe of the Icaft cultivated lavages. 
And even with regard to man, his greateft works, the 
hoafted pyramids, fall comparatively far (hurt, even in fizc 
alone, of the ftrudlures raifrd by thcic infers. The labour- 
ers among them employed in this fervice arc not a quarter 
of an inch in length ; but the Arufturet which they cted 
rife to 10 or 1? feet end upwards above the furface of the 
earth. SuppoGng the height of a man to be fix feet, the 
author calculates, that the buildings of thefe infects may 
be confidcred, relatively to their fi'/.c and that of a man, as 
being raifed to near five timts the height the great c ft of 
the Egyptian pyramids; that is, con efpondtng with con- 
siderably more than half a mile. We may adJ, that, with 
refpect to the interior conftrulHon, and the various mem- 
bers and dilpofiiians of the parts of the building, they ap- 
pear gTcatly to exceed that or any other work of human 
cofiltnt&on. 

The moft Unking parts of thefe ftruflurcs are, the royal 
apartments, the mirfefiei, magazines of provifions, arched 
ciiainbers and galleries, with their various communications *, 
the ranges of Gothic- fhaped arches, projected, and not form- 
ed by mere excavation, feme of which »*c two or three 
feet high, but which diminifh rapidly, like the arches of 
ailes m perfpeftives ; the various roads* Hoping ftaireafes, 
and bridges, confifting of one valt arch, and cotiftrufled to 
(horten the diftsnee between the feveral parts O* the build- 
ing, which would otherwife communicate only by winding 
paffagei*. In fomc parts near Senegal, their number, mag- 
nitude, and elnfenefs of fituation, make them appear like 
the villages of the natives. But thefe and many other 
curious inftanec* of the great fagacity ar.d po«fc*f thefe 
i d’cifts cannot be underftood, without viewin in 

which their feeble frames, and camparativetjfflJ^Rhidous 
works, are delineated. See Phil. Trmnf. above referred to. 

The economy of thefe induftrious infects appears to Have 
been very attentively obfervtd by the ingenious author, as 
well as their buildings. T here are three diltinCt ranks or 
orders among them, conftitutin* a well-regulated comma- 
nit y. Thefe are, firft, the labourers, or working inledts ; 
next the ftUiert, or fighting order, who do no kind of la- 
bour, and are about twice as long as the former, and equal 
in hulk to about 15 of them; and hftly, the winged or 
perieft infelts, which may be called the nobifity ox gentry of 
the ftate ; for they neither labour nor fight, being fcarcely 
capable even of felf-de r cncc. “ Tbcfe only are capable of 
being clefted %/ or fjwenj ; and nature has fo ordered it, 
that they emigrate within a fe-v week* after they are eleva- 
ted to this ftatr, and either cilxblifh new kingdoms, or pe 
rifh within a day or two.” 

The firft order, the working infects, are moft numerous, 
being in the proportion of 1 oc to 1 of the foldicrs. Jn 
this ftate they arc about ^ of an inch long, and *5 of them 
weigh about a grain, fo that they are not fo large as fome 
of our ants. See Hate DI. fig. l. and a. 

The fecond order, or foldicrs, have a very diffe-vwt form 
from the labourers, and have been by fomc authors fuppofed 
to be the males and the former neuters; but they ire, .in 
fait, the fame infclts as the foregoing, only they have under- 
gone a change of form, and approached one degice nearer 
to the perfect iiatc. They arc now much larger, being half 
an inch long, and equal in bulk to fifteen of the labourers, 
(S*. j. and 4.) ... 

The third order, or the infclt in its perfeA ftate, varies 
Its foim If ill more than ever. The head, thorax, and ab- 
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doraen, differ almoft entirely from the fame purls in the Tr*in««. 
labourer# and foldiers ; and, befides this, the animal is now ' 

fnrni.hed with four fine large hrownifti, trail fparent, v i..gs, 
with which it is at the time of emigration to wing its way 
in fea-ch of a new fettlcment. It differs fo much from the 
other two, that tliey have not hitherto been fuppofed to be- 
long to the fame community. In fact, they are not to be 
difeovered in the neft till juft before the commencement of 
the rainy feafon ; when they undergo the Lift change, 
which is preparative to the formation of new colonies. 

They a*v equal in bulk to two foldiers and about 30 la- 
bourers (fee fig. c ), and by means of the wing* with which 
they are ftutiilhed they roim about for a few hours ; at the 
end of which time they lofe tbeir wings, and become the 
prey of innumerable bi*ds, reptiles, and infrits : while pro- 
bably not a pair out of many millions of this unhappy race 
get into a place of fa'cty, fulfil the firft law of nature, and 
lay the foundation of a new community. In this ftate 
many fall into the neighbouring waters, and are eaten with 
avidity by the Africans. The author found them delicate, 
nourithing, and wholelome, without fauce or other help 
from cookery than merely toafting them in the manner of 
coffee. 

The few fortunate pairs who happen to furvive this an- 
nual maffacre and definition, arc represented by the au- 
thor as being cafually found by fome of the labourer*, that 
are continually running about on the fur’ace of the ground, 
and the elected kings and queens of new * iUtcs. Thofe 
who are not fo elected and preferved certainly periih, and 
moll probably in the courfe of the following day. By 
thefe imluftrioiu creatures the king and queen «lc& arc im- 
mediately protc&ed from their innumerable enemies, l>y to- 
doting them in a chamber of clay { where the bnfinefs of 
propagation foon commences. Their “ voluntary fubjcHs’' 
then bufy themfelvcs in conllrulting wooden nurfcrics, or 
apartments entirely compofed of wooden materials, feeming- 
ly joined together with gums. Into thefe they after wards 
carry the eggs produced from the queen, lodging them there 
as raft as they can obtain them from her. The author even 
furnifhes us with plaufible reaions to believe, that they here 
form a kind of garden for the cultivation of a locoes of mi- 
crofcopical mumroom ; which Mr Konig (in an Effsy on 
the Eaft Indian Termites, read before the Society of Na« 
turalifts of Berlin) conjectures to be the food of the young 
infelts. But perhaps the moft wonderful, and at the fame 
time beft authenticated, part of the hiftory of thefe Angular 
inkits, is that which n fates to the queen br mother of tire 
community in her pregnant ftate. 

After impregnation, a vc-y extraordinary change begins 
to take place in her perfon, or rather in her abdomen only. 

It gradually increafes in bulk, and at length becomes of 
firch an enormous fizc a9 to exceed the bulk of the reft of 
her body tycoor 2000 times. She becomes 1 GO 3 time* 
heavier than her confort, and exceeds 20,000 cr 30,00® 
time* the bulk of one of the labourer*. In this ftate, the 
matrix has a conftant periflaltic or undulating motion ; the 
confequence of which is (a^thc author has counted them) 

(fig. 8.) the piotrnfion of 80,000 eggs in 24 hours. 

Thefe eggs, fays the author, “ tire inftantly taken from 
her body by her attendants (of whom there always arc, in 
the royal chamber and the g? 1 1 erics adjacent, a fuflicirnt 
number in wailing) and carried to the nurfcrics, which 
are fometimes four or five feet diftant in a ftraight line. — 

Here, after they are hatched, the young are attended and 
provided with every tiling ncceffary, until they aie able ip 
Ihift for themlclves, and take their fnarc ot the fabouis ot 
the community,” 

Many curious and ilrikinq particulars are related of the 
3 C 2 great 
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Terfrei. great devaftations committed by tlus powerful community i 
which confttuCl roads* or rather covered ways, diverging in 
all directions from the neft, and trailing to every ob]eCt of 
plunder wMiin their reach. Though the milchicfs they 
commit are very great, fuch is the economy of nature, that 
it is probably counterbalanced by the good produced by 
them ; in quickly dcllroying dead trees and other fubllances, 
which, as trie author observes, would, by a tedious decay, 
ferve only to encumber the face of the rath. Such is their 
alacrity atld difprtch in t bin other, that the total deftruction 
of deferred towns is fo effectually accompli (bed, that in two 
or three years a thick wood tills the (pace ; and not the 
lealt veftige of a houfe is to be difcoveied. 

From tlic many lingular accounts here given of the police 
of thefe infttis, wc (hull mention one refpectrg the duJiercnt 
functions of the labourers and foldicre, or the civil and mi* 
litf.ry cftablifhments in this community, on an attempt to 
•xan hic their neft or city. 

On making a breach in any part of the ft rupture with a 
boe or pick axe, a loldicr immediately appears, end walks 
about the breach, as if to fee whether the enemy is gone, 
or to examine whence the attack proceeds. In a ihoit 
time he is followed by two or three others, and foon after- 
ware's by a numerous body, who rufll out as fall as the 
breach will permit them ; their numbers increafing as lor.{ 
as any one continues to batter the building. During this 
time they are in the molt violent buttle and agitation ; while 
fomc of them arc employed in beating with their forceps 
upon the building, fo as to make anode that mav l>c heard 
at three or four feet diftancc. On ceafing to duturb them, 
the foldiers retire, and arc fucceeded by the labourers, who 
haiten in various directions towards the breach, each with a 
burden of mortar in his mouth ready tempered. Thour h 
their arc millions of them, they never itop or embarrafu 
each other ; and a wail gradually antes that fills up the 
chafin. A foldier attends every 600 or icoo of the la- 
bourers, fecmir.gly as a director of the works { tor he never 
touchy* the mortar, either to lift or carry it. One in par- 
ticular placet hi:nlclf dofc to the wall which they aie re- 
pairing, and frequently makes the notic above mentioned ; 
which is conftantly anfweicd by a loud hits from all the 
labourer?, within the dome: and at every fuck fignal, they 
evidently redouble their pace, and work a* fail again. 

The work being completed, % renewal of the attack con- 
ftantly produces the lame effects. The foldiers a/ a in rufll 
out, and then retreat, and are followed by the labourers 
loaded with mortar, rod as al.i'c and diligent Lelote. 

* •* Thus, fays the audio-*, the plcafurc of feeing them come 

out to fight or to work alternately n ay be obtained as 
often as curiofity excites or time permits: and it will cer- 
tainly be found, that the one, order never attempts to light, 
or the other to work, let the emerj mey le ever fo great." 
The obftinacy of the foldier, is remarkable. 44 They fi, lit 
to the very laft, difputiog every inch o: ground fo well ns 
often to drive away the negroes, who are witliout (hoes, 
and make white people bleed plant it ully through their 
flocking*." 

Such is die ftrength of the buildings srefted by thefe 
puny infeds, that when they have been railed to little more 
than half their height, it is -lisai* t he pra&ice of the wild 
bulls to ftand as ccotfnels upon them, w hile the rift of the 
herd is ruminating below. When at their full hoight of 


10 or 1 2 feet, they are ufed by the Europeans as places to 
look out from ovtr the top ot the graft, which hoc grows 
to die height ot 13 feet upon an average. The author las 
flood with four men on the top of on? of thefe buildings, 
in order to get a view of any vcflcl diat might come id 
fight. 

It may appear furpriGng how a Being perfectly good 
fkonld have created animals which fecit to ferve no other 
end but t*i Ipicad diftruttion and defolatior. wherever they 
go. But let us be cautious in fufpe&ing any imperfcdlion 
in the Father of the Univcric. What at tirft light may 
feem only productive 0/ mifchicf, will, upon mature deli- 
beration, b*e found worthy of that wiidotn which planned 
the moft beautiful parts of the world. Many poiior s arc 
valuable medicines ; the florms arc beneficial ; and difeafe# 
oitcn promote life- Thefe termites, indeed, arc frequently 
pernicious to mankind, but they are alfo very ufeful and 
e ven oeccfTary ; one valuable purpofe which they ferve is, to 
deftroy dcctyed trees and other fubllances, which, if left on 
the furfree of the ground in hot climates, would in a fhort 
time pollute the air. In this refpedt they rcfcmblc very 
much the common flics, which arc regarded by mankind in 
general as noxious, and at heft as ufcltfs beings in the crea- 
tion ; but this is certainly for w ant ot conlidcration. There 
arc not probably in all nature animals of more importance ; 
and it would not be difficult to prove, that we fhould feel 
the want ot one or two fpccics of large quadrupeds much 
Ufs than of one or two fpecies of thefe defpicablc looking 
inleda. Mankind in general arc fcnfiblc that nothing is 
more difagrccablc, or more peilifcrous, than putrid fob* 
fiances ; and it is apparent to all who have made obferva. 
lion, that ihofc little infects contribute more to the quick 
diflolnlion and difperfion of putrefeent matter than any 
other. They are to neceflary in all hot climates, that even 
in the *iXtt|icids a dead anim d or final! putrid fubftancc 
raiuot^^Bti upon the ground two minutes before it will 
be co^pPvith flics and their maggots, which intUnily. 
entering quickly devour one part, and peiforau'ng the reft 
in various direction*, expofc the whole to be much fooncr 
diffipated by the elements. Thus it is with the tei mites ; 
the rapid vegetation in het climates, of which no idea can 
U formed by any thing to be feen in this, is equalled by as 
great a degree ot dettruction from natural as will as acci- 
dental cautes (a). It feerns epparent, that when any thing 
whatever is arrived at its lift decree ot perfection, the Cre- 
ator L* decreed it (hall be totally deftroyed as foon as 
poffiblc, that the face of nature may be fpeedily adorned 
with frefh productions in the bloom of fpnng or the pride 
of fummer : fo when trees, and even woods, are in part 
deftroyed by tornadoes or fire, it is w-ondcrftil to obltrve 
how many agents are employed iu haftening the total dif- 
folutiou of the reft; but in the hot climates there arc none 
fo expert, or who do their bufmefs fo expeditioufly and 
effectually, fts thefe infect:., who in a few weeks deftroy and 
carry away the bodies of large trees, without leaving a par* 
tide behind, thus clearing ihc place for other vegetables, 
wluch foon fill a up tveiy vacancy j and in places where 
two or three years before there has been a populous town, 
if the inhabitants, as h. frequently the cafe, have cho:ca to 
abandon it, there thal! bt a very thick wood, and not the 
veftige of a poll to be feen, unkfs the wood has been of 
a species which, feum its lardncfi, u called iron •xooJ. 
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(a) The Guinea graf», which is fo w-ell known and fo much crtcemcd by our planters in the Weft Indies, grows in 
A frica, as we have already mentioned, thirteen feet high upon at. average, which height it attains in about five ot fix 
tenths ) and the growsh vf many other plants is. as quick. 
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T*«rir*n*. Fig. j. reprtfcr*) a labowrrr. Ft*. 2. • 

nificd. Fig. 3. a fohlier. Fi.j. 4. a foldicr, forcepi, and 
pare of his head magnified. Fig. 5. a perfeM tern a 9 belli- 
coins. Fig. 6. the head of a perfect inieft magnified. 
Fig. 7. a head with (lemmata magnified. Fig. 8. a queen. 
Fig. 9. a king. Fig 10. is a fedtion of the building railed 
by thefe infedts, as it would appear on being cut down 
through the middle from the top a foot lower than the fur- 
face of the ground. A A, an horizontal line from A on 
the left, and a peipendicular line from A at the bottom, 
will intcrtcdl each other at the royal chamber. The darker 
fhadts tic*r it are the empty apartments and pa/figei., which 
it leems arc left fo for the attendant) on the king and queen, 
who, when old, may require near ico,coo to wait on them 
every day. The part) which are the lead (haded and dot- 
ted arc the nuifeiics, furrounded, like the royal chamber, by 
emoty ^adages, on all fide*, for the move cafy acccfa to 
them with the eggs from the queen, the provifton lor the 
youn/, &c. N. B. ’I'he magazine) of provifions arc fitua- 
ted without any fetminj order among the vacant paffagea 
which furround the nurferies. B, the top of the interior 
building, which often feems, from the arches carrying 
upward, to be adorned on the ftdea with pinnacles. C, the 
floor at the area or nave. DDL), the large galleries which 
afeend from under all the buildings fpirally to the top. EE, 
the hiid »es. 

TF.RM 1 NALIA, in antiquity, feafts celebrated by the 
Romans in honour ol the god 1 erminus. 

Tf it min alia, in botany ; a genua of plants belonging to 
the clafs o‘ and order ot mon<r-ia. 'i he male ca- 

lyx is quinquepartitc ; there it no corolla ; the (lamina arc 
ten in number. The hermaphrodite flower is the fame with 
chat of the male ; there is one ftvlc ; the (ruit, which is a 
diupe or plum, is below, and thaped like a boat. 1 here 
are two fpecies ; the catappa, and angu(ii ( olia or benzoin. 
This fpecies docs not, however, yield benzoin. See Sty* 
rax. 

TERMINI, in archite&ure, denote) a kind cf ftatues or 
columns, adorned on the top with the figure ot a man’s, wo- 
man’s, or (atyr's head, as a capital ; and the lower part end- 
ing in a kind of (heath or icabhard. 

TERMINUS, in Pagan worfliip, an ancient deity among 
the Roman*, who prefixed over the ft ones or land mzrk^ 
called iermttti , which were held io facied, that it was ac- 
counted faerdege to’ move llurm ; and at the criminal be- 
came devoted to the gods, it was lawful for any man to kill 
him* The worfhip ot this deity was inilitulcd by Numa 
Pompilius, who, to render land marks, and conk quently the 
property of the people, facied, wetted a temple on the Tar- 
ptian mount to Terminus. 

TERN, in ornithology. See Stsrna. 

TEKNATE, the moll northerly of the Molucca or 
Clove 1 {lauds in the Eaft Indies. It abounds in cocoa-nuts, 
banana., citrons, oranges, almonds, acd other fruit proper 
to the torrid zone ; but clovrsnre the mod valuable produce. 
It is in the poftefliou of the Dutch. Malaya is the capital 
town. E. Lon/. 129. o. N. Lat- f. c. 

TERNf, a town of Italy in the Pope*) territories, and 
in the duchy of Spolctto, with a bifhop’n fee. ft i* but a 
fmall place ; thou *h there are very beautiful ruins of anti- 
quity, it having been a very conlidetabJe Roman colony. It 
is fitua ted on the top of a high mountain, and to the weft, 
of it arc fields which are extremely fertile. E. Long. 1 2. 
40. N Lat. 42. 34. 


TERNS TROMIA, in botany; a genus o f plants be- 
longing to the clafs of PofyanAnj, and order of at"nog)nii . 
The calyx is monophyllou* and quinquepartitc : the corolla 
is monopUalou*, quiaquepartiw or icxpaititc, globular, and 
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labourer mag- bcll-fhaped : the berry is dry, bilocular, and valvclcfs. There Terprofar, 
is only one tpccie*, the meridionali*. fire*. 

TER PANDER, a celebrated Greek poet and mufician, ’ '*• 

The Oxford marbles tell us that he was the Ion of Derde- 
neus of Lt(bo), and that he ftourilhed in the 381ft year of 
thefe records ; which nearly anfwcrs to the 27th Olympiad, 
and 671ft year B. C. 'rite marbles iiitorm t:s like wife, 
that he taught the non-.es, or airs, of the lyre and flute, 
which he performed himfelf upon this laft inflrument, in 
concert wiik other players on the flute. Several writers 
tell us that he added three (Lings to the lyre, which btfr*"u 
his time had but (our ; and in confirmation ol thio, Euclid 
and Strabo quote two verfes, which they attribute to Ter- 
pander himfelf. 

Thfttetrachord** reftraiut we now defpife, 

The feven- ft ting'd lyre a nobler ftiain fupplirv. 

Among the many fignal fcrviccs which Terpander is faid 
to hive done to mufic, none was of more i.Tpoitance than 
the notation that is alert bed to him fer afeertaioing znd 
prefer vin/ melody, which before was traditional, and whol- 
ly dependent on memory. The invention, indeed, of mufi- 
cal characters has been attributed by Alypiu) and Gauden- 
tius, two Greek writers on mafic, and upon their authority 
by Boethius, to Pythagoras, who flourished full two centu- 
ries after Terpauder. But Plutarch, from Hcr»clidei of 
Pont us, alTurct us that Terpander, the inventor o A ' nomes 
for the cithara, in hexameter verfe, fet them to malic, ax 
well as the verfes of Homer, in order to fing them nt the 
public games : And Clemens Alexandrians, in telling us 
that this mulician wrote the Jaws of Lycurqus in verfe, and 
fet them to mufic, makes ufe 61 the fame exp-efiion as Plu- 
tarch ; which feems clearly to imply a written melody. 

After enumerating the airs which Ter pander had compo- 
fod, md to which he had given names, Plutarch continues to 
fpeak of his other competitions; among which he deferibet 
the proems, or hymns for the cithara, in heroic verfe. Thefe 
were ufed in after-times by the Rhapfodilts, as prologues oe 
introductions to the poems of Homer and other auctctiC 
wzitcis. But Terpauder rendered his name illullrious, nr» 

Iris by his performances both upon the flute and cithara 
than by his compolitiu: s. This appears by the marbles al- 
ready mentioned ; by a paflage in Athena: us, from the hi- 
dorian Hcllanicus which informs 11s that he obtained the 
fitft prize in the mulical conttfts at the Carnean games ; 
aad by tlie tellimony of 1 Autarch, who fays, that 4< no 
ether proof need be urged of the excellence of ierpandev 
in the art of playing upon the cithara, than wliat is gi- 
ven by the remitter ol the Pythic games from which it ap- 
pears tlut he gained four prizes lucecfimly at thole tolem- 
nities. 

Of the works of this poet only a few fiagmcnts arc now 
remaining. 

TERRA australis ikcocnita, a name for a large 
unknown continent, (uppofed to lie tnwa-ds the South 
Pole, and which for a long lime was fought after by navi- 
gat* r*. The late voyages ot Captain Cook have ascertain- 
ed this matter as much as it probably ever will be. (See 
SoorH-Sta, Cook* 1 Difcovtrifi, n^ 47, 48, 68, 69. and A- 
mkrica, n 9 4). On this fabjeft Captain Cook exprefles 
himlelf ai follows : “ ( had now nude the circuit* of the 
Southern Occar. in a high latitude, and traverfed it in fuels 
a manner as to leave not the lead room for the pofirbility ot 
flute being a continent, unlcfs near the pole, ar.d out of the 
reach cf navigation. By twice vifiting the tropical fea, I 
had nut only fettled the fituation of feme old difeoveru , but 
made there many new ones, and left, 1 conceive, very little 
mote to be done evtain that part. Thu* 1 -flatter inyfeU) 

tluf. 


l. 
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* rc rr> - that the intention of the voyage has in fr<i| tcfjv# been 
fully anfwcrcd j the fonthem hcmilyhcic fufliciently explo- 
red ; and a final end put to the torching after a fouth- 
em continent, which has at times engroffed the attention of 
(ome of the maritime powers for near two centuries pad, 
and been a favourite theory amon.’ft the geographers of all 
ages. That there may be a continent, or large tra# of 
land near the pole, I will not deny : on the contrary, 
1 am of opinion there is 1 and it is probable that we have 
feen a part of it. The cxccflive cold, the many iflands, and 
vaft floats of ice, all tend to prove that there mud be land 
to the fouth ; and for my perfuafion that this fomhern land 
mull lie or extend tarthdl to the north, oppjfite to the 
Southern Atlantic and Indian Oceans, I have already af- 
figned fome reafons ; to which I may add, the greater de- 
gree of cold experienced by us in thefe fcas than in the 
Southern Pacific Ocean under the lame parallels of lati- 
tude/’ 

Ti**j 4 Frma, in geography, is fomelimca ufed for a con- 
tinent, in contradiftin&ion to iflands. 

Tiff a Ft rmo t otherwise called AVtu Cafii/c, or LaJitL 
/j del Oro , a country of America, bounded on the north 
by the North Sea and part of the Atlantic Ocean, by the 
fame fea and Guiana 011 the eaft, by the country of the A- 
mazors and Peru on the fonth, and by the Pacific Ocean 
and Veragua on the well. It lies between f t and 83 de- 
grees of well longitude, arid between the equator and la 
dc;jrccs of north latitude ; being upwards of i ?o:> miles in 
length from cad to well, and 800 in breadth horn north to 
fouth. It had the name of Ca fit I/a fit! Oro fiom the quan- 
tities of gold found in the diftrids of Uraba and other parts; 
and was (trft difeovered by the celebrated Columbus in his 
third voyage. 

The climate is neither pleafant nor healthy ; the inhahi- 
tints one part of the year beiny feorched by the molt intenfe 
and burning heat, and the other almoft drowned with per- 
petual floods of rain, pouring from the Iky with fuch violence 
as if a general deluge was to enfue. 

In fo large a trad of country the foil mail neceffarily va- 
ry. Accordingly, in fome parts it is' a barren fand, or 
drowned mangrove land, that will fcarec produce any kind 
of grain ; in other* it yields Indian corn, halms, gums, and 
dru[:3, almoft all manner of f ruits as well o f Old as New 
Spain, fuijar, tobacco, Brafil wood, and fcvcral other kinds 
of dyeinf woods ; a variety of precious floncs, particularly 
emeralds and fapphires ; venifon and other game. The plan- 
tations of cacao, or chocolate nuts, in the diftri# of the Ca- 
racas, are eftcemcd the bell in America. The mountains 
abound with tygera, and, according to fome, with lions, and 
gTeat numbers of other wild beafts. The rivers, feas, and 
lakfs, teem with fifh, and alio with alligators ; and the 
bowels of the earth were once fumifhed with the richcll 
treafures, now almoft exhaufted. The fame may he faid of 
the pearl fisheries on the coatt, which arc far from bein^ to 
profitable now as formerly. 

Terra Firma is a very mountainous country. Terra Fir- 
ma Proper, in particular, confiAs of prodigious high moun- 


tains, and deep valleys flooded more than half the year. The Tem, 
mountains iu the provinces of Ciithajraa and St Mirth*, — v— 
according to Dumpier, arc the higheft in the world ; being 
feen at fea 200 miles off ; from theie run a chain of liUs of 
almoft equal height, quite through South America, as far 
as the Straits of Magellan, called the C'trdiUeraj fits Andes, 

The province of Venezuela alio, au,l did riel of the Cara- 
cas, the moft northerly parts of South America, are almoft 
a continued chain of hills, ftparated by fmall valleys, point- 
ing upon the coaft of the North Sea. A chain of barren 
mountains, almoft impalpable, runs through the province of 
Popayzn from north to fouth. fome whereof are volcanoes; 
but towards the fhores of the Pacific Ocean it is a low coun- 
try, flooded great part of the tear. 

The principal rivers of Terra Firms are, the Darien, Chag- 
trr, Santa Mad;*, Conception, Rio Grande or Magdalena, 
Maricaibo, and Oroonoko. 

Terra Firma contains the province* of Terra Firma Pro- 
per or Darien, of Carthagcna, St Martha, Rio dc la Ha- 
cha, Venezuela, Co mans. New AndaluHa or Paria, New f« 
Granada, and Popayan. 

Ten a Firma Proper lie* in the form of a crcfcent, about 
the ipacious bay of Panama, being the ifth:nu* which joins 
South and North . \ mcrica ; and exteitdin* in length be- 
tween the two feas 300 miles, but in breadth, where the 
ifthmu* is narrow eft, only 63. Here aie found gold mines, 
gold lands, and fine pearls ; end though the land is general- 
ly rough, there are fome huitful valleys, watered bv rivers, 
brooks, and fprings. The chief places arc Panama and Por- 
to hello. 

The inhabitants of Terra Firma have never been tho- 
roughly fubdued, and in all probability never will ; as tlwry 
are a brave and warlike people, have retreats inacceffiblc to 
Euiopeans, and bear an inveterate enmity to the Soani- 
ards. See Darien. 

Jjpmica, more commonly called eats hu, a drug For- 
merly luppofed to be an extra# from the feeds of the arcca 
catechu, but lately difeovered by Mr Kerr, afliltant furgcim 
to the civil hofpital at Bengal, to be obtained from the mi- 
mo/a cahcbu. Mr Kerr gives the following account of the 
manner in which the extract i’s made : 41 After felling the 
trees, the manufacturer carefully cuts off all <4 he exterior 
white part of the wood. The interior coloured wood La cut 
into chip*, with which he fills a narrow-mouthed urgUzcd IW 
earthen pot, pouring water uport them until he fees rt lld 
among the upper chips; when this i, half evaporated by "*** %v " 
boiling, tire deco# ion, without draining, is poured into a 
flat earthen pot. aqd boiled to one third part ; this is fet in 
a cool place for one day, and afterwards evaporated by the 
heat of the fun, ft in mg it feveral limes in the day. When 
it is reduced to a conftdcrable thicknefs, it is fpread upon a 
mat or cloth, which ha* previoufly been covered with the 
afhes of cow-dung ; this mats is divided into Iqirare or 
quadrangidar pieces by a firing, and completely dried by 
turning them frequently in the fun until they arc fit’ for 
fale (a).” 

This extra# is called cut! by the natives, by the Eng- 

lift 


(a) 14 In making the extra#, the pale brown wood is p-eferred, as it produces the fine whitifh extra# ; the darker the 
wood is, the blacker the extra#, and of lefs value. They are very careful in drying their pots upon the fire before they 
arc ufed ; but very negligent in cutting their chips upon the ground, and not draining the deco#ion ; by which, and the 
dirty afties they ufe, there mull be a confuierahlc quantity of earth in the extra#, befides what avarice may prompt them 
to put into it. 

44 The antifeptic quality of catechu appears from the experiments made by Sir John Pringle. Huxham employed it 
{uccef8 r ully in cafes where a putrid diffolvcd ftatc of the blood prevailed. Thi* extra# is the principal ingredient in an 
usiatment of great repute in India, compofcd of catechu four ounce*} alum nine druns, white reGn four ounce* ; thefe are 

* reduced 
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Trr* lift tatci, ail'd by different author! ttrra japenk*, catnip 
B Heath, catt, cat Lon, & c. “ la its pared Rate it is a dry 
^ £f ' 1 in * pulverable lubflauce, outwardly of a rtddith colour, inter- 
.H't’i &*d‘y of a (hinintr dark brown, tinned with a rrddifh hue ; 
MtAmi in the mouth it di fearers cocfidcrablc aftringeney, liKcecdrd 
by a fwectiih mucilaginous title." According to I.ewis, ** it 
w ‘ u ’ diflolvcf almoft totally in water, excepting the impurities ; 

which are ufuaily of the fandy kind, and artiountiW in the 
fpccimens I examined to about one eighth ot the tnafs. Of 
the pure matter, reedified fpirit diflulves about (even eighth* 
into a deep red liquor : the part which it leaves undilToIved 
is an almoft inlipid mucilaginous fubftance.” 

Ufa. Catechu may be ufctuUy employed for moll pur- 
poses where an ailringrnt is indicated, provided the moll 
powerful be oot required. But it is particularly ufeful in 
alvlne fluxes; and srlirre thefe require the ufc of aflringents, 
we are ecquaitiied with no. one equally beneficial. Befides 
this, it is employed alfo in uterine profluvia, in laxity and 
debility of the vilccra in general, in caUrrhal affections, and 
various other difeafea where aftringents are necefFary. It is 
often fuifered to diflolve Icilurely in the mo’sth, bb a topical 
aftringent for laxities and etulceraliotis of the gums, for 
apthous ulcer* in the mouth, and fimllar afledfitmv This 
extrsdl is the balls of fevend fixed formula in our pharma- 
copoeias, particularly of a tinCturc and an clcdluaiy: but 
one of the bed forms under which it can be exhibited, is 
that of a Ample infufion in warm water, with a proportion of 
cinnamon or caffia ; for by this means it is at once freed from 
its impurities, and improved by the addition of the aro- 
matic. 

TkKt.i Pu%%o/ana. See Pozzot.axa. 

Ts**m Film, Son of the Earth, a Undent of the unfver- 
fity of Oxford, formerly appointed in public ads to make 
(aiirical and jetting fpeeches againll the member* tlwreof, to 
tax them with any crowing corruptions, &c. 

SiguloU * Ltmma. See Adansonia. 

TERRACE, a walk or bank of earth, raifed in a war- 
den or court to a due elevation for a pr^fpedl. I he name 
is alfo given to tho roofs ot huufes that are flat, and where- 
on wc may walk. 

TERRAQUEOUS, in geography, a name given to our 
globe, became confifiing of land and water. 

TERRAS, or Traas, in mineralogy, a fpecies of argil- 
laceous earth. It differs but little in its principles from 
puzzolarm, but is much more compact and hard, porous 
'■rrttau'i and fpungy. It it generally of a whiliih yellow colour, and 
di+traUQ . contains more heterogeneous particles, as fpar, quarts, 
lhoerl, &c. and fomething more of calcareous earth ; it cf- 
fei vetoes with acids, is magnetic, and fufiblr per ft. When 
pulverized, it fervrs ns a cement, like puzzolana. It is 
found in Ccrmary and Sweden. 

A fpccic* of red earth has been found in tlie parifli of St 
Elizabeth in Jamaica, which turns out to be an excellent 
r‘rt \yfw fubftitute for terras or puzzolana earth, and may there- 
kc. hire be of great value to the inhabitants of the Weft In- 
’*• v - dies. 

One meafure of this earth, mixed with two of well- flack- 
ed lime and one of fand, form a cement that anfwcrs ex- 
tremely well far building any dam or bridge, or any ftruc- 
ture in water, for it will foon harden and become like a 
Rone. 

TERRASSON ( Abbd John), a French writer born at 


Lyons in l < 56 $. lie diftiagutihed himfclf in the difpute Tarrt 
concerning Homer, bttween La Motte and Madam Uacier, -p m „ ij ar 
by writing a Difltrlatiem centre /* I fruit. He wrote a political . ^ 

and moral romance called Sttko:, full of learning and philo* 

(ophy ; and another capital work or his is a French tranfla- 
tion of Diodorus .Siculus. He died in 1750. 

TERRE Vtrtt % in the colour-trade, the name of a green 
earth much ufed by painters, both fingly for a good ftandinrv 
green, and in mixture with other colours. The name ia 
French, and ii guides “ green earth.’* 

It is an indurated clay, of a deep bluifli green colour, and 
is found in the earth, not in continued ilrata or beds, a* 
rood of the other earths are, but in large flat maiTcs of diffe- 
rent (uses, imbedded in other ftmta ; thefe break irregularly 
in the cutting, and the earth is generally brought out of the 
pit in lumps of different Axes. It is of a fine, regular, and 
even ftrutture, and not very hard. It ii of an even and glof- 
fy Airfare, very fmooth to the touch, and in fome degree re- 
femhling the morochthus or French chalk, but adhering firm- 
ly to the tongue. It docs not (lain the hands in touching 
it ; but being drawn along a rough furfacc, it leaves an even 
white line, with a greeniih cad. 

It does not ferment with acids, and it burns to a dnfley 
brown colour. It is dug in the ifland of Cyprus, and in 
many parts of France and Italy. That from the neighbour- - 
hood of Verona has been cllccmcd the be(l in the world ; 
but of late there has been fome dug in France that e quals it. 

There is alfo an earth dug on Mcndip Hills, in the finking 
for coal, which, though wholly unobferved, 19 nearly, if not 
wholly, of equal value. When fc raped, and the finer parts 
frpa rated, it i« ready to be made up with oil for the ulc 
of the painters, and makes the moll true and tailing green 
of any fimple body they ufe. 

TERRESTRIAL, fome thing pirtaking of the nature 
of earth, or belonging to the globe of earth j thus wc fay, 
the terrrftrial globe, .See. 

TERRIER, a fmAll Mound to hunt the fox or badger; 
fo called bccaufe he creeps into the ground, aa ferrets do into 
the coney-burrows, after the fox, &c. 

TERRITORY, in geography, denotes an extent or 
compafs of land, within the bounds or belonging to the 
juriidicliou of any Rate, city, or other fubdivilion of a 
country. 

TERROR. See F^ar and Frickt. 

TERTIAN pcvii. Sec Medicine, n° it6. 

TKRTUI.L 1 AN, or Quintus Septimus Fiottsi 
Tsrtvluanus, a cvltbratccl prieft of Carthage, was the 
Am of a centurion in the mrHiia, who lerved as- proem ful of 
Africa. He was educated in the Pagan religion ; but be- 
ing convinced of its errot% embraced Chrillianity, and be- 
came a zealous defender of th* laith. He mairied, it is 
thought, after his baptifm. Afterwards he took o*dcrs, 
and went to Rome; where, during the perfection under 
the emperor Severn#* he his Apology for tlie Chri- 

(lians, which i*, in its kind, a mailer piece ot eloquence and 
Jcaniing ; and at the beginning of the third century he em- 
braced the fed of the Montanifta. He lived to a very great • 
age, and died under the ref^n ot Antoninus C'ancalla, about 
the year 216. Many o* his works are Rill extant, in all if 
which he difeovers a great knowledge of the Holy Scrip- 
tures, a lively imagination, a Itrong, elevated, and impetu- 
ous Ryle, great eloquence and ftrength of reafuning ; but ia 

fome- 


rcduced to a fine powder, and mixed with thp hand, adding olive oil ten ounces, and a Aiflicicnt quantity of water, to 
brirg the mafs to the confidence of an ointment. To all fores and ulcer* in warm climates aftringent applications of thia 
kind ai x found to be peculiarly ufeiul.” 
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T?ru"ciu* -forretinrn ohifcttrt. His Apology and Prescription* arc for executing any duty or fcrvicc required of them. Thit| T 
T- lint eftttroed. The belt edition* of* bis work* arc thofe of upon urgent occafions, was only vocal; but, in ordinary 

I t ‘ R ■ ««»!» ] cfpccially that of Venice in 1716, folio. Fame- calc#, it wna written on a tablet, commonly made of 

liu* and Alia, Mr Thonti, and the Sicur du Eofle, have wood. Be fide thclc civil and military uflere, there are 

written his life; and Rijault, M. de 1 *.' ubc Epinc, Father others which relate to religious affairs, and inay be called 
Petau, and other learned men, have published notes on hi* /acred. 

works. TESSON, or Testo*. See Tester. 

TERUNCIUS, m antiquity, a* very fmall brats coin in TESSOUWA, a confidcrable town m Africa, fituated 
aifc among the Romans raft o Mourzouk, the capital or the kingdom of Fezzau. 

f ITic inconvenience of fuch very fmall piece* bong foon Near this town a deep and rapid dream is faid to have ex- 
pound, the to undue became difufed, hut its name it- tiiil re* iited, but was overwhelmed by the moving fanda lo frequent 

4 aincd in reckoning, and thus it became a money of account, in A ries. 

The tCTUncios at firtl was a quarter of the as, or libra; TEST, a veflcl ufed in metallurgy for abforhins the fco- 
- hence, as the a* contained twelve ounces, the tcrunciu* con- rix ot metallic bodies when melted. See Cupsl. 
t lined throe, whence the name, which is formed of the I-a- Some ot the German writer* recommend, both for tells 
tin ires tmei*. Terunciu* was alfo ufed for the quarter of and cupels, a fort ot triable opake Hone, called turtle fpalb, 
the denarius ; fo that when the denarius was at ten afc», the which appears tube a fpeciesot gyptum. or of the flones from 
•teruncius was worth two and a half ; and when the denarius which plafter of Faria is prepared. The fpath is directed 
was rifen to fixteen, the teruucius wan worth tour. See Da* to be calcined with a geutle fire, in a covered vcffel, till the 
•KAXius. flight cracklipg, which happens at firft, has cealerl, and the 

TESSKL AT F.D pavements, thofe of rich Mofaic flout has fallen in part into powder : the whole is then re- 
work made of curious fquare marbles, bricks, or tiles, call- duced into fublle powder, which is palled through a fine 
-id tejJtU from their vcfanbliog dice. ficve, and moillcucd with fo much of a weak folurion of 

TESSERA, in Roman antiquity, denoted in its prima- green vitriol as is fuffident for making it hold together, 
ry fenfe a cube or dye ; fo called ftom the Greek word Gcllcrt, however, finds, that if the llonc is of the proper 
T.rea^.or four i rcfpcCl being Lai to its number of kind, which can be known only by trials, calcination is not 

(ides, ditlinCt from the two horizontal planes above and nectffary. Scheffer ubleives, that thefc kinds of tells are 
•below. And it was thus diftinguilhed trom the talus, which liable to foften or tall atunder in the fire, and that this in- 
•Jjcing round at each end, contained only four planes or convenience may be remedied by mixing with the uncalcin- 
, face a on which it could (land ; and therefore when thrown ed (tone funicwlm lefs than equal its weight, as e'.’ht-uintta 
-had r.o more than two fide faces in view. Hence htdere la- of fuch as has been already ufed and is penetrated by the 
Jit «t huh re tejferu are fpoken of by Roman writer* as (curia of the lead, taking only that part of tlic old tell 
two different games. The fyllablc tes. occurs often in Ro- which appears of a green-grey colour, and meeting the red 
anan inferi prions. The word t/ftra was applied to many cruft on the top. Tells or cupels made of the (path arc 
other tilings, not fo much from a fimilitude in the figure, faief not to requrc fo much caution in nealing and heating 
ns from the relation they bore l* lornc other thing of them as the common one* ; it appears, however, from Schcf- 
•which they were the fign or token ; as the points on the fer’s account, that they are lefs durable than thofe made of 
upper plane of the dye denoted the good or ill jucccfs of the allies or bones, thou di greatly fuperior to thofe of 
the caft. woud afhes. Vegetable nfhes, which lland pretty well the 

The u/fera hofpitaiit was either public or private. As telling of Giver, can fcarcely bear any great quantity of 
to the former, we find arming the inlcriptiuns publifhcd,by gold, thi* metal requiring a confidcrably tlrongrr fire titan 
jGrmcr inilancts of two municipal towns which put them- the oilier ; but bonc-afhes anfwcr fo effectually, and art 
fclvej under the patronage of the Roman governor ; and the amorg us to cafily procurable, that it is not needful for the 
reciprocal engagement between them, engraved on two cop- refiner to (carch for any other materials; though thofe who 
per plates, in the form of an oblong fquaie, with a pediment work off large quantities ot lead, in order to :'ain a little HI- 
fit the top, is called in both tejfera bofpnatu. The defign of ver or gold contained in it, may poflibly, in places remote 
it was to cultivate or maintain a lading friendfliip between from populous cities, avail thtmielvc* ot fubflances firndar 
private perfons and their families ; and gave a mutual claim to the fpath above-mentioned. 

to the contracting parties and their defendants of a rccep* The left, for its greater fccurity, is fixed in she mould in 
tion and kind treatment at each other’s houfes, as occafion which it was formed ; which is fometiines a (hallow vcflrl 
offered. For which end thofe teflevx were fo contrived as made yf crucible earth or caft-irun, more commonly an 
bcfl to preferve the memory of that transaction to potlerity. iron hoop, with three bars arched downwards acrofs the 
And one mctlwid of doing this was by dividing one of them bottom, about two inches deep, and of different widths, 
Jengthwife into two equal parts; upon each of which one of from three or four inches to fifteen or more, according to 
the parties wrote his nairtc, and interchanged it with the the quantity of metal to be idled at once. The afhes or 
other. From this cuftorn came the prevailing expreflion caithy powder, moiflciied as for making cupels, arc preffed 
iejftram bqffnialem kottfriqgete, applied to perious who violated down in the mould fo as to completely fill it or rife a little 
their engagements. above the i:de§ ; with care to make the mals equally folid. 

The trjftrr jrumerAana were fmall tallies given by the cm- aud to put in at once, or at lcafl after the bottom has been 
perors to the populace at Rome, entitling them to the re- prefTtd clofc, as much of the matter as will be fuificicnt tor 
<cptiun of a quantity of corn trom the public at fluted the whole ; for any additional quantity will not unite tho- 
. Deatons. The perfon who had the infpedion of thefe was roughly with the reft, but be apt to part from it in the 
called itjjerarius. They were made of wood and of done. fire. The edges are pared fmooth, and a portion cut out 
There was another kind of tefftra which intilled perions from the middle with a bent knife, fo a* to leave a proper 
lo a fight of the public .?amcs and other xliverfxous, ufualiy cavity, which is fmoothed by ft rewing (bare dry powder on 
made in the form of an oblong fquare. the turfite-., and rolliug on it a wooden, or rather a gists 

The tr/fra muUarit was a figual given by the general, or ball, 
chief commander of an army, os a direction to the ioldicr* The procefc of telling is often performed in the fame 

]-n,mnrr 


T E S r 393 1 T E S 


manner n tK»t of cupcllation : but where rneat quantities 
of bafe metal arc to be worked off from a little gold, re- 
eourlc it hid to a more expeditious method, that of telling 
bciorc the bellows. 

An or] tell is placed in a cavity, made in a hearth of 
a convenient height, and fomc inotftened find or xfhes preff- 
fd round it to keep it Heady : the nofe of a bellows is direc- 
ted along its furface, in loch a manner, that if afhes ate 
fprinklcd in the cavity of the left, the bellows may blow 
them completely out i lome have an iron plate fixed before 
the bellows, to direA the Mall downwards. To keep the 
furface of the ted from being injured in put tin t in the me- 
tal, fomc cloths or pieces of paper are interpofed. The *uel 
contifts of billets of barked oak laid on the fide* of the teft, 
with others laid crofswife on ihcfc : the bellows impel the 
flame on the metal, clear the furface of afhes or fp irks of 
coal, fallen the fcorification of the lead, and hlew off the 
fcoria, as fall it forms, to one end of the teft, where it runs 
out thro’ a notch made ?'©r that purpofe. About two thirds 
of the feonfied lead may thus be collected ; the reft being 
partly abforbed by the teft, and partly diffmated by the ac- 
tion of the bellows. Care mull he taken not to urge the 
bia'l too Aron-dy, left forte portion of the gold fhould be 
carried away bjr the fumes impetuoufly forced off trom the 
lead, and fomc minute particles of it entangled and blown 
off with the fcorite. 

Xnt-AB, inlaw, is the rtatute 25 Car. II. cap. 2. which 
dircAs all officers, civil and military, to take the oaths, and 
make the declaration a«»ainft tranfubftantiation, in the court 
of King’s Bench or Chancery, the next term, or at the 
next qvarter-fcflions, or (by fubleqnctit ft at u tea) within fix 
months after their admiffion ; and alfo within the fame time 
to receive the foerament of the Lord’s Supper, according 
to the ufage of the church of England, in fonie public 
church, immediately after divine ferrice or fermon, and to 
deliver into court a certificate thereof, figned by the mini- 
fter and church warden, and alfo, to prove the lame by two 
C r edible witneflVh, upon forfeiture of 5OCI. and dilability to 
bold the faid office. 

The avowed chjeA of this aA was to exclude from 
laces of trull all rilembcri of the church of Rome ; and 
cncc the diffenters of that age, if they did not fupport the 
bill when pailing through the two houfes of parliament, 
gave it no opposition. For this part of their conduit they 
have been often cenfured with feverity, as having betrayed 
their rights *rora refentment to their enemies. But is this 
a fair Hate of the cafe? Were any rights in reality betray- 
ed ? That the dread of a popilh fucccflor and of popifh in- 
fluence was the immediate and urgent caufe of palling 
the ttjbaB, n indeed true ; but that the leg i fiat tire, when 
guarding .again ft an impending evil, had not likewife a re- 
trofpcA to another *rom which they had :o recently been 
delivered, is not fo evident. If it be proper to fupport an 
eAablifhcd church as a branch of the conftitution, and if the 
tcft-?.A be calculated to afford that fupport to the church 
of England, it is probable that the deliberations of parlia- 
ment were as much influenced hy the dread of puritanic 
fury, and a renewal of the covenant, as by apprehenfions of 
a perfccutiun from a popifli king and popifh councils. That 
the members of the church- eilahiifhed by law in England 
had as much rtafon to dread the cffeAs of power in the 
hands of Puritans as in the hands of Papilla, no impartial 
man will controvert, who is not a ftranger to that period of 
our national hiftory ; and that it was the duty of the legifla- 
ture by every method in their power to provide for the fc- 
cutity of the conftitution again ft the machinations of both 
its enemies, will be admitted by all but (uch as are in love 
You XVIII. Fart L 


with anarchy on the one hand, or with defpotiim on the Teft. 
other. w— y— 

Many people, when they talk or write of th t'lrft-aB,' 
feem to think that it was framed in oppofition to the religious 
opinion* of the church of Rome ; and finding the PrOteftant 
diffenters. who abhor thefe opinions, deprived hy it of their 
civil right/, they (peak with indignation of a law which 
confounds the innocent with the guilty. But all this pro- 
ceeds from a palpable miftake of the puroofc of the teft. As 
the legit! at ure fad no authority to make laws again ft any 
opinions whatever, on account of their beinj falfe in theolo- 
gy ; to it i* not to'bc fuppofed that, in their deliberations 
on the test-act, the members of that auRull body took 
into their confide ration the comparative orthodoxy of the 
diftinguifhing tenets of the Catholics and Puritans. -As a re- 
ligious left they might efteem the latter much more thaa 
the former ; but if they found that both had combined with 
thiir theological doArioes opinions rcfpc&ing civil and ec* 
cleliafhcal government, inconfiftcnt with the fundamental 
principles of the Englifh conftitution, they had an undoubt- 
ed right to cnaA a law, by which none fhould be admitted 
to offices, in the execution of which they could injure the 
conftitution, without previoufty giving fccurity that their 
ad mini ft rat ion fhould fupport it in all its branches. It had 
not then been doubted, nor is there rcafon to doubt yet, but 
that an dlabliflied religion is ncceffary, in conjunAion with 
civil government, to preferve the peace of focicty ; and 
therefore in every well regulated ft ate an cftabliihcd religion 
mull he fupported, not bccaule it is the duty of the civil 
mariftratc to conduA his fubteAs to future happinefa, but 
becaufe he cannot without (uch an eftablifliment preferve 
among them prefent tranquillity. i’hc cllablifhment which 
mull bell anfwcr this purpofe, is that which, teaching the 
great and unchangeable duties of morality, is moll accept- 
able in its government and form* of wotfnip to the majority 
of the people ; and therefore in giving a legal eftabliftiment 
to one conftitution of the church in preference to alt others, 
it is only this circuit fiance, and not the comparative purity, 
of the rival churches, viewed merely a* ecclefiaftical corpo- 
rations, to which it is the bufmeis of the legiflature to pay 
attention. At the time when the tefl-oB pafled the two 
houfes of parliament, the eilahiifhed church of England was 
certainly more acceptable to the great body of the pcoplo 
and to all ranks in the* ftatc, than any one of the fcA*, whe- 
ther Catholic or Piotcftant, which diffented from her ; and 
therefore it u'as the duty of the legiflature to preferve to 
that church all her privileges and immunities, and to pre- 
vent thofe hofttle feAarie* from doing her injury in the dif- 
charge of any civil office with which they mijht be entruft- 
ed. It was with this view that the teft -ad w’as formed ; and 
it is with the fame view that the leipflature has hitherto rc- 
jeAed every petition for its repeal. In doing fo, it deprives 
no man of his right/, far lefs of right* which eonfeienee calls 
upon him to maintain at every hazard ; for the ri 'hts of 
individual* to hold civil offices are not inherent, but derived 
from the legiflature, which of courfe miift be tbe judge upon 
what term* they are to be held. The legiflature of Eng- 
land has excluded from many offices, civil and military, eve- 
ry man who will not give fccurity, that in the ditchargc of 
his public duty he will fupport the church eftablifhed . by 
law ; and as the teft of bis intention, it requires him, before 
he enter* upon hi* office, to renounce the doArine of tran- 
fubftantiation, and receive the facrmmtnt or the Lord’s Sup- 
per in fomc public church, according to the liturgy or the 
church of En/land. Whether this be the moil proper teft 
that could have been exaAcd, may well be queftioned ; but 
that in a country abounding with fcclancs of various deno- 
3 D ruinatious, 
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mutations, who agree in nothing but venomous hoAility to 
the religious eftabli foment, fome teft is neceffary, feems in- 
controvertible, if it be the bu£in«£l of tile IcgiAature to pre- 
fcrve the public pence. 

To this it will be replied, That the public peace in Scot- 
land is prefer ved without a felt, and that therefore a tell 
cannot be neceffiiry ir* England. This ia plaufible, but not 
Couclufive. For forty year* after the Revolution, there wag 
in .Scotland no de none, it at ion of Chriitiauu but thole of the 
PrHbytcr'ian church, eftabhfiud bylaw, the Piotcftant Epit- 
copaliar^f, whole rhurch had been eftahlifoed prior to that 
(vent, and the adherents to the church of Rome. The 
Kpifcopalians ai»d Papilla were effectually excluded horn cve- 
»y office in which they could injure the eccRTtaftical etla* 
bi 1 foment, by the fr.vcral rrAriffiooi under which they were 
laid, on account of their attachment, real or fuppoled, 
to the abdicated family of Stuart. The penal law* opera- 
ted upon them more powerfully than a religious tell. It is 
to be observed too, that in the church of Scotland, though 
her dewy are better provided for than any other parochial 
clergy perhaps in Europe*, a), there is nothing of that IpUndor 
and temporal power which in England excite envy to cla- 
mour agiiiift the eftablilhincnt, under the pretence ot mam- 
Caining the caule of religious liberty. Yet even in Scot- 
land a religious teft is nccalionally exacted of civil officers. 
In the royal boroughs of that part of the united kingdom, 
no man can hold the office of a magiftrate without previ- 
oufly fw earing the huvgefs-oath (fee Sacrum, n“ 8.) ; and 
every inftruftor of youth, whether in fchooU or colleges, 
mav be called upon to qualify himfelf for hi* office, by fuh- 
feribing the eftahlifoed Confcffiun of Faith. The bur^elis- 
oath is a more effectual tell than that which is required of 
magiftrates in England ; for a man might with a fa (t con- 
feienre receive the facramcut of the Lord's Supper occa- 
Aoi >ally in a church, “ at which he would not fwcar to abide 
and defend the fame to hit Rft*s end This teft appears to 
us to be necdTary in borou lis, where faction is commonly 
blended with fanaticifm ; and if thofc feftarics which, at 
their full appeal anoc in 1732, were infigniffcant, if not con- 
temptible, continue to multiply, and to imbibe principles 
much more pernicious than thole which were heiti by their 
fathers, it may perhaps be found expedient to extend tome 
teft over the whole country. 

We do not, however, by any means, wifo to fee the facra- 
mcnt.il teft introduced into Scotland. A teft may be ne- 
Ctflary to fccurc to the church all her lights and immuni- 
ties j but to receive the facramcnl can give her no fuch fe- 
curity, whilft it leads inevitably to the profanation of a fa- 
cred ordinance. A much better teft would be, to require 
every mao, before he be admitted to an executive office, to 
fwcar that in the dileharye of it he will be careful to main- 
tain all the rights and privileges of the church eftahlifoed 
by law. Such an oath no fenfiblc and peaceable dilTcnUr 
Could refufc ; for it would not hind him to communicate 
with the eltablifocd church ; and he cannot be ignorant that 
it belongs not to the executive government, but to the le- 
gislature, to determine what lb all be the icUgien of the 
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On this account, we cannot Kelp thinking that the Teft. 
members of the legiflative body foould be fubjeCtcd to no. . N 
religious teft whatever, that they may be at freedom to rc- 1 c *^ ClUfc , 
form the corruptions of the church, or to exchange one 
eftablifoment for another, foould they find fuch exchange 
expedient. If this reafming be juft, it will be difficult to 
vindicate that claulc of 25 Car. II. and of 1 Geo. I. its 
which it is enacted, that 110 member foall vote or fit in ei- 
ther houfc of parliament till he hath, m the prefertcc ot the 
houfc, fubicribed and repeated the declaration a^aii.li Iran- 
fubllaniiaiion, the invocation of faints, and the factificc of 
the rnafs. The church of Rome is indeed a very corrupt 
focicty j but if it be nut lor the purity of her doctrine* 
and government that any church is eftahlifoed in preference 
to all others, why foould that particular church be preclu- 
ded from the poffibility of obtaining a legal eft iblifomcut in 
Great Britain, even though flic were to become moll accep- 
table to the majority of all ranks in the kingdom ? The E‘;g« 
lifo Catholics have unquestionably greater realon to complam ^ 
of this tell, than cither they or the dif!cuters have to com- 
plain of the law which itqtlirc* every civil and military offi- 
cer to receive the Etud’s Supper in the cftaSlilhcd church. 

7 Elf for Audi and Aikalu. See Chemistry, p. 59^, 
n° 1549. 

7 *ir Liquor t far Winn. See Ltao, p. 741. col. 1. and 
Arsenic, n > 16. 

i ESTACEA* in the I June an fyftem of natural hffto- 
ry, the third order of vermes. This order cornpiehcitds all 
flull-fifo arranged by Ltmutus under 36 genera. Shell- 
fifo are animals with a foft body, covered by or inclofrd in 
a firm, hard, and as it were ftony habitation, comonfcd, ac- 
cording to their three frparaic orders, 1 ft. Of mauy parte 
which are ranged under the name of ns/fitu^wi r id. Of^ 
two parts which «rc calleil 3d. Of one part or 

piece only, which wc call awiw/wr. 1 hofc parts, pieces, *m«. 
or valvei), arc more or lefi -• ovcahle at the animal's oka- 
lure. 1 he animals indud^} in Uieie hard habitations have 
moll of them the charaetcis of one or other of the genens 
vermium, and might be reduced under the fame genera with 
the mullulca s but as thefc characters arc few, and the focllx 
very numerous, and different in their *orra and ft rupture, it 
will tend more to make this pail of natural hiftory cafy* 
to arrange tire iubjc&s according to the dillin&ious of tliC 
foell* thcmtelves. 

'There u this farther confideration in favour of this ar- 
rangement, via. that the animals thcml'clves are rarely fcea, 
and never can be prelcrvcd in cabinet* j whereas the iheOa 
nuke a figure in them, and great numbers have been met 
with empty o' the animal. 

TESTACEOUS, in natural hiftory, an epithet fynony- 
mo us with Tkstaci a. 

In medicine, all preparations of foells, and fubftances of 
the like kind, arc called te/hceouj. Such are powders of 
crabs claw* and eyes, pearl, 3 tc. Dr Quincy and other* 
fuppoie the virtue ot aU teilaccous medicines to be alike $ 
that they tcldom or never enter the latte *ls, but time tfic 
chief of their action is in the tiril paftkgcs j in which, how- 
ever. 
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(a) There are indeed many livings in the church England, and probably in qthcr churches, to which nothing in the 
church of Scottand can be computed in refpett of emolument ; but thefe rich bcochces bear no proportion to the number 
of thofe which, in this age of unavoidable ex pence, cannot afford to the racunibents the means of decent lubliftencc as 
gentlemen. In the church of Scotland many livings amount to L. 200 each annually j and we have realon to hope, that 
when the prefent plan for augmenting the ftipends of the clergy has been extended over Scotland, very few will he below 
L. too ; whilft in England the vicaraues and fmall reft ones, from which we have realon to believe that the incum- 
bent* reap not L.80 a year, greatly exceed in number all the livings in Scotland : Nay we doubt if there be not upward# 
of a tboufaad livings in England and Wales front which the rector or vicar derives not above L 5c annually. 
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evar, they art of great ufe in absorbing sciditle*. Hence 
they become of ufe in fever*# and clpecially in re&ityinjj 
the many diftemper* in children, which generally owe their 
origin tofach acid it tea. 

TEST ^MENT, or lIit will. Trftarvent* both Ju- 
ft 'tu an and Sir Edward Coke agree to be fo called, becanfe 
they art ttfiasio mentis : an etymon which feems to favour 
too much ot conceit ; it being plainly a fubftantivc derived 
from the verb in like manner jurommtum, incremm- 

tuns and or her*, from other verbs. The definition of the 
old Roman lawyer* is much better than their etymology ; 
vhm tahs eetjlrm jufia Jmtentia de to, quod quit petfi mortem jvam 
jSt'i ve/k .* which may he thoa rendered into Engbflt, “ the 
legal declaration of a man’s intentions, which he will* to be 
performed after his death.’* It is called /intent U, to denote 
the circumlpc&ion and prudence with which it is fuppolcd 
to be made : it is vo/t mt ttis no fir* fmtentio, becanfe its effi- 
cacy depends on its declaring the teftator** intention, whence 
in Engiifh it is emphatically ftylrd his «i// ; it is jafia fen- 
ttntia i that is, drawn, attelted, and published, with ail doc 
indemnities and forms or law : it is dr ec, quod quit poji mor- 
tem fisam fieri vr/it , becanfe a teilament is ot no force till af- 
ter the death of the teftator. 

Tbefc teftamrnts are divided into two forts j wrritten, 
and verba! or nuncupative : of which the former is commit- 
tied to writing ; the latter depends merely upon oral evi- 
dence, being declared by the tt Hater in extremis, before a 
fufficicnt number of witneffes, and afterwards reduced to 
writing. 

Rut as nuncupative wills and codicils (which were for- 
merly more in ufe than at prefrnt when the art of writing 
is become more general) are liable to great impofttions, and 
fnay occafion many perjuries, the ftatutc of frauds, 29 Car. 
11 . c. t. enacts, I. That no written will lhall be revoked 
or altered by a fubfequent nuncupative one, except the 
fame be in the lifetime o the teftator reduced to writing, 
and read over to him, and approved ; and unlefs the fame 
be proved to have been fo done by the oath* three wit- 
nefirs at the Icaft, who, by ftatute 4 & t Anne, c. 16. muft 
be luch as are admiflibic upon trials at common law. a. 
That no nuncupative will fhall in any wife be good, where 
the eftate bequeathed exceeds 30 1. unlefs proved by three 
fuch v/itnefTes, prefrnt at the making thereof (the Roman 
law requiring feven), and unlefs they' or fomc of them were 
ipreiaily required to bear witnefs thereto by the teflator 
bimftlf ; and unlefs it was nude in his (all ficknefs, in his 
own habitation or dwelling- houfe, or where he had been 
previously refident ten days at the lead, except he be iur- 
priftd with ficknefs on a journey, or !iom home, and diet 
without returning »o his dwelling, q. That no nuncupa- 
tive will fhall be proved by the wiinefTes after fix months 
from the making, unlefs it were put in writing within fix 
day*. Nor (had it be proved till fourteen days after the 
death of the teflator, nor till procefs hath firft tflued to caH 
in the widow, or next of kin, to conte ft it i; they think 
proper. Thus hath the legiflature provided a.'ainft any 
fraud in felting up nuncupative wills, by fo mum-rona a 
train of requisites that the thin* itltlf has fallen into dif- 
ufe ; and hardly ever he.ird of, but in the only inftance 
where favour ought to be fhown to it, when the teftator is 
fur wiled by fudden and violent ficknefs. 1 he teftamentary 
word* muft be fpokrn with an intent to bequeath, not any 
We idle difcouHr in his iJUHs ; for lie muft require the 
by danders to bear witnefs of luch his intention : the will 
n*uft be made at houie, or amoug hi* family or friends, un- 
lefs by «n*vor*ab!e accident, to pnryent impolitic?-* trom 
Rran »m : it mult be in his laft hckitci. ; for if he recovers, 
be may alter his ddpofitiuiw, and have time to cuke a writ- 


ten will : it muft not be proved at too long a difhnet from TeftamvrV 
the t eft at or** death, led the words fhould efcape the memo. 
ry of the witnefTcs ; nor yet too haftily and without notice# 
left the family of the teftator fhould be put to inconvenience 
or iurprifcd. 

As 10 wrritten wills, they need not any witnefs of their 
publication. We fpcak not here ot devife* of lands, which 
are entirely another thing, a conveyance by ftatute, unknown 
to the teodal or common law, and not under the lame juris- 
diction as perfon«l teilamenta. But a tetlament of chattels, 
written in the tellator’s own hand, though it has neither his 
name nor feal to it, nor witoeffes prefen t at its publication, 
is good ; provided fufficicnt proof can be had that it is hit 
hand writing. And though written in another man’s hand, 
and never figr.cd by tlie teftator, yet if proved to be accord- 
ing to his intt ructions and approved by him, it hath been 
held a good teilament of the perfonal cftaie. Yet it is the 
fafer and more prudent way, and leaves lefs in the breaft of 
the eeclefiaftic&l judge, if it be figned or fealed hy the tc- 
ltaior, and publilhed in the prefcstce of witneffes ; which 
laft was always required in the time of Brafton ; or rather 
he in this relpcdt has implicitly copied the rule of the ci- 
vil law. 

No teftament i* of any effedf till after the death of the 
teftator ; Nitm Qmne Ufiesmentum morte ccnfummjtum efi, et 
veuntm tefiatorij tjl amluLttorta mfijue ad me item. And 

therefore, if there be many teftamenta, the laft will over- 
throws all the former ; but the republie.it inn of a former 
will revoke one of a later dale, and eftabliihes the firft 


again. 

Regularly, every perfon hath full power and liberty to 
make a will, that is not under lome fpectal prohibition by 
law 01* cuftom : which prohibitions are principally upon 
three account* ; for want or fufficicnt diTcretion ; for want 
of fufficicnt liberty and tree-will ; and on account of crimi- 
nal conduct. 

t. In the firft fpccics are to be reckoned infanta, under 
the age of 14 if males, and t 2 if females ; which is the rule 
of the civil law. For though fome of our common lawyers 
have held that an infant ot any age (even four ycais old) 
might make a teftamcot, and othcis have denied that under 
18 he is capable ; yet as the eccleliaftical court is the judge 
of every teltatoi’* capacity, this cafe muft be governe^ by 
the rules ol the eccleliaftical law. So that no objection can 
be admitted to the will of an infant ot 14, merely for want 
ot age ; but if the teftator was net of fufficient diferetion, 
whether at the age of 14 or 24, that will overthrow his 
teilament. Madmen, or otherwife mom compote, idiots or 
natural fools, pertons grown childdh by rcifon of old a ft 
or ditiemper, luch as have their fenfes befotted with drunk- 
ennefs,- all tbefc are incapable, by rcafon of mental dtiabt- 
lity, to make any will fo long as fuch dilability lafts. To 
this dal* alfo may be referred fuch perion* as are bora 
dear, blind, and dumb ; who, as they have always wanted 
the common inlets ot undcrflandin.', are incapable of ha- 
ving mmrnum tefiandi, and their teftamrnts are there! ore 
void. 

2. Such pcTfons as are intcftable for want of liberty or 
freedom of will, by the civil Jaw are of various kinds ; as 
piifoiters, captives, and the like. But the law of England 
does not make luch perfoos absolutely intcftable ; but only 
leaves it to the difcrction of the court to judge upon the 
confideration of their particular cirtnimftances of durefs, 
whether or no fuch perfous could be fuppofed to have fikt* 
rum antmum tjlandi. And, with regard to femecovirts, 
oor laws differ ftill more materially from the civil. Among 
the Romans there wits no diffusion ; a married woman was 
as capable of bequeathing as a ftme-folc. But with us a 
• 3 D 2 married 
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Teftamenf. married woman is not only utterly incapable of deviling 

^ — lvpdi, being excepted out of the ttatute of wills, 34 8 c 35 

Hen- VIII. c. 5. but alfo (he i« incapable of making a tc- 
(lament of chattels, without the licence of her huiband. For 
all her perfonal chattels an ahfolutcly Ms own ; and he may 
difpofe ol her chattels real, or (hall have them to himfclt if 
he fttrvives her : it would be therefore extremely incontinent 
to give her a power of defeating that provifion of the law, 
by bequeathing thofc chattels to another. The queen-con- 
fort is an exception to this general rule, for fhc may difpofe 
of her chattels by will, without the confenl of her lord ; and 
.any feme-covert may make her will of goods which are in 
her pofTcflion m auttr drcil, as executrix or adminitlratrix ; 
for thefe can never be the property of the hulbaud : and it 
flie has any pin-money or Separate maintenance, it is faid (lie 
may difpofe of her lavings thereout by tcAamcnt, with- 
out the controul of her hulband. 13 «t if a femc-folc maker 
her will, and arterwards marries, fueh fubfequent marriage 
» elicemcd a revocation in law, and entirely vacates the 
will. 

3. Pcrfom incapable of making teftaments on account of 
their criminal conduct, are in the firll place all traitors 
and felon*, from the time of conviction ; for then their 
goods and chattels are no longer at their own difpoial, but 
forfeited to the king. Neither can a felu dr Jr make a will 
of goods and chattels, for they are forfeited by the aft aud 
manner of his death ; but he may make a devife of his lands 
for they arc not fubjett to any forfeiture. Outlaws alfe, 
though it be but for debt, are incapable of making a will 
fo long si* the outlawry fubfiils, for their goods and chattels 
arc forfeited during that time. As for perfona guilty of 
other dimes, fhort of felony, who arc by the civil law pre- 
cluded Jrotn making tell aments (as ufurers. libellers, and 
others of a worfe llamp), at the common law their tclla- 
menu may be good. And in general the rule is, and has 
been fo at lead ever fincc Gianni's time, quod hbsra Jttcujuf. 
tunfjue ultima vuluntus. 

Tellarocnts may be avoided three ways: 1. If made by a 
perfon labouring under any of the incapacities before-men- 
tioned ; 2. By making another tell ament of a later date ; 
ar.d, 3. By cancelling or revoking it. For thou/h I make 
a lall will and tell ament irrevocable in the itrongell words, 
yet I am at liberty to revoke it ; becaulc my own adl or 
wows cannot alter the difpotition o' law, fo as to make that 
irrevocable which is in its own nature revocable. For this, 
faith lord Bacon, would be for a man to dcprivehimfelf of that 
which, of all other things, is moll incident to human con- 
dition j and that. 19, alteration or repentance. It hath alfo 
been held, that, witluxit an exprefs revocation, if a man, 
who hath made hi* will, afterwards marries and hath a child, 
this is a prefuraptivc or implied revocation of his former 
will which he made in his Hate of celibacy. The Roman* 
were alfo wont to lay alide tdlaments as being in-qf;, i<Ji, 
deficient in natural duty, if- they ditinherited or totally palT- 
ed by (without aULiiing a true and fufficicnt rcafon) any 
of the children of the lellator. But ir the child had any 
legacy, though ever lo lmall, it was a proof that the tcllator 
bad not loll his memory or his reafon, which otherwife the 
law presumed ; but was then fuppofed to have afted thus 
for fome fubllantial caufe : and in luch cafe no qutrrl* ux.fji- 
ciofi tejlumenti was allowed. Hence probably ha* arifeu that 
groundlefs vulgar error of the necewty of leaving the heir a 
(hilling, or fome other exprefs legacy, in otder to difmhcrit 
him effectually ; whereas the law of England makes no fuch 
wild fuppofition- of forgctfukcfs or intimity ; and therefore, 
though the heir or next of kin be totally omitted, it admit* 

UO matfuiafi to fiet alide fuch a tellament. 

Tc&tasunt, i a Scott law. See Law, u? dxxxi. 2. Sc c. 
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Testament (Old and New) 
tors. 

TESTATOR, the perfon who makes hi* will and tclla- k 
mem. 

TESTER, Testok, the name of a coin llruck in France 
by Louis XII. in iyi5|, and in Scotland in the time of 
Francis II. and Mary queen of Scotland, fo called from the 
head of the king, which was engraved upon it. The til vet 
it contained was 11 dealers 18 grains, its weight 7 de- 
ntcra 1 !-}■ grains, and its value ic lols. The coinage of it 
was prohibited by Henry III. in *575, when the value of 
it was augmented to 14 fols fix denicis. The tcllftn or te- 
tter among us was rated at tad. in the reign ot Henry Vi 1 1 . 
and afterward* reduced to 6d. 

TESTES, in anatomy, the teftides. Sec the next ar- 
ticle. 

TESTICLE (/$ifi/), a double part in animals of the 
male kind, ferving for the offee of generation. — Sec Ana- 
tomy, n a 107. They are called trjiuUt , by diminution of 
ttSety “ witncfics a* giving teftunony of virility. The 
Greeks call them didymi , or “ twins.” 

In man and moil animals, the tcflicles are exterior ; in 
fome, as fowls, interior. Some men have only one, ordina- 
rily they have two ; feme have naturally had three ; nay, ana- 
tomitts affhre iui they have known four. 

TESTIMONY. Sec Logic, u“ 2y. and Metaphy- 
sics, tP 1 3 5— 1 ^8. 

Testimony, m law. See Evidence. 

TESTUDO, ithe Tortoise, in zoology; a genus be- 
longing to the clatsof amphibia, and order of reptiiia. 'The 
body has a tail, and is defended with a bony or coriaceous 
covciing. 'The mouth has naked mandibles without teeth. 
'There arc 33 fpccies, o! which the midax or common fea- 
turtle is the molt remarkable. It is found in the tfland of 
A fetation and other place* in the South Sea. The Ihcll is 
fo very ttrong that it cinjcarry more than 6colb». on its 
back, or as many men as can Hand on it loaded. It digs 
round holes in the land, in which it in*. waft number of 
eggs yearly, to the amount of loco, it is laid. It bioods 
on them during the night. Its flcfti is of a grccnifh colour, 
makes excellent food, and is the favourite difh of tailors 
as well as of epicure#. It lives on cuttle and Ihcll tifli, and 
grows to a prodigious fizc, feme having been found to weigh 
480 lbs. 

The Americana find fo good account in catching turtle, 
that they have m*de ihemfclvea very expert at it : they 
watch them from their nells on (bore, in moon-light nights; 
and, before they reach the fca, turn them on iheii hacks, 
and leave them till morning ; when they arc furc to find 
them, iincc they are utterly uuablc to recover their former 
poll u re : at other time* they hunt them in boats, with a 
peculiar kind of fpear, linking them with it through the 
(hell ; and as there is a cord fattened to the fpear, they are 
taken much in the lame manner as the whales. 

Mr White, in his Natural Hi dory of Sdboroc, mentions 
a land- tortoife which had been kept for 30 years at Ringmcr 
near Lewes. It retired under ground about the middle of 
November, and came forth again about the middle of April. 
At it* firtt appearance in fpting it (bowed little inclination 
for food ; in the height of iummer it became voracious; it* 
appetite again diinSmihed toward autumn, fo that for the lall 
fix weeks it feared y ate any thing at all. It lived chiefly 
on milky plant*, fuch as lettuces, dandelions, and lowthiillcs. 
Nothing lurprifcd Mr White more than the extreme timi- 
dity it always Ihowtd for rain ; for though it had a (lull 
that would Iccurc it againil the wheel of a loaded cart, yet 
it difeovered as much folicitude about rain as a fine lady 
dreffed in her hell attire, fhuiUmg away on the hill fprinkr 
4 hr.gs, 
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TdtoAs lin*»s, and runtiing its head up in a comer. It not only 
ll . flept during winter, but lor a great part of the fummer ; for 

v/eqt to bed in the longer dava at four in the morning, 
and often did not ilir in the morning till it was late, I'hcre 
was one fcafon ufually about the beginning of June when 
its exertions were remarkable. It then rofe by rive in the 
morning, and walked on tip toe, trarcrfing the garden, ex- 
amining every widest and iuterllice in the fences. The 
motives that led it to thefc rambles feemed to be of the 
amorous kind. Mr White fays it was an excellent 
weather-glafs ; for whenever it walked upright and fed with 
great avidity in the morning, it rained licforc night* It 
Jhcwcd great iagacky in d deeming thoic who did it kind 
offices ; tor whenever the old lady who had fed it for ja 
years came in fight, it hobbled towards her with awkward 
alacrity. 

TiSTUDO, in antiquity, was particularly ufed among the 
poets, kc. for the ancient lyre ; bccaufc it was originally 
made by its inventor Mercury , of the black or hollow of 
the teftudo aquatica, or fern tortoilc, which he accidentally 
found on the banks of the river Nile. See Lyre. 

Test u do, in the military art of the ancients, was a kind 
of cover or fereett which the fokiien, t. gr. a whole com* 
pany, made thcml elves of their bucklers, by holding them 
up over their heads, ami Handing dole to each other. This 
expedient ferved to flicker them from darts, Hones, See. 
thrown upon them, cipecially thofe thrown from above, 
when they went to the af fault. 

Test coo, was alU a kind of large wooden tower which 
moved on fcveral wheels, and was covered with bullock hides, 
ierving to (heller the foldiere when they approached the 
walls to mine them, or to batter them with rams. It was 
called tejiudo , from the ftrength of its roof, which covered 
the workmen as the flicll docs the tortuife. 

TETANUS, a dreadful fpafmodic diforder, in which the 
whole body becomes rigid and inflexible. It moil common- 
ly proves mortal. See Medicine, n fe 279. 

TEl HYS, a genus o.‘ infects belonging to the clafs of 
wrm-t, and order of mollnfca. The body •* oblong, flefhy, 
and wihout feet; the mouth coniifts ot a cylindrical pro- 
bofeis under the duplicaturc of a lip; and there arc two 
foramina at the left fide ot the neck. The fpccics are two, 
both inhabitants ot the ocean. 

TETRACERA, in botauy ; a genus of plants belong- 
ing to the dais oi f'oljanJria, and order of ttlragyma, and in 
the natural fyitcra ranging under the doubtful. The calyx 
is hcxaphyllous, and the caplules tour. There is only one 
fpccics, the voluhilis. 

TETRADYNAMI A, “four,’* and ^v**m*c 

power’'), four powers; the name of the 15th clafs in 
Linnarub’s Sexual Syflcm, con lifting of plants with herma- 
phrodite flowers, having lax llamina, four of which are long, 
and two (hurt ; it cotrelpoods to the jiiiquojr oi Ray, and 
crucijbrmt/ of Tourncfort. Ail the fpccit* belonging to this 
clais are diitiuguifbed by crucifoim flowers, it comprehends 
two order*, iymttoJpermia 9 thoic phmts which have naked 
feeds, being four in number, (except pbryma which is mo- 
Dofpermous) ; and aagiofpermia, which contains thofe plants, 
the feeds of which ate incloted in a caplule. See Botany, 
P- 4 30- 

TETRAGON 1 A, in botany; a genua of plants be- 
longing to the clais of icofandeia , and order of m oHogynia ; 
and in the natural fy Item ranging under the 13th order, yve- 
evUnt*. The calyx is divided into three, four, or five parts. 
There is no corolla ; tire drupe is beneath, and the nut three 
or eight-celled. There are leven fpeciea ; the puticofa, de- 
cumbens, hcrbacca, cckinau, cxpaula, cryftaliina, and the 
japonic*. 


TETRAGRAMMATON, vi a denofm-Trtrifrraau 
nation given by the Greeks to the Hebrew name ol Gud nwt “ u 
nvr, “ Jckov*," bccaufc iu the Hebrew it confiils of four let- 
ters. ■_ -j 

TETR \GYNIA, (»•»*»«*»*, 44 four," and >■*** 44 a wo- 
man”) ; the name of an order, or fccondary divilion in 
the 4th, 5th, 6th, 8th, and 13th clafles in the Sexual 
Syflcm ; coniifting of plants which, to ^he claffic character, 
whatever it is, add the circuniftance of having four ilyles or 
female organ's. Herb- pans and grats of i’amalfus furnilh 
examples. 

TETRANDRTA, («wsf« “ four,” and *»-f “ a man 
or hulband”) ; the name of the fourth clafs in Linnaeus’* 

Sexual Syilcm, confiding of plants with hermaphrodite 
flowers, which have four llamina or male organs that are of 
equal length. In this laik cr-cumftance cortfilts the main 
difference, according to Linnaeus, between the plants of the 
clafs in queilion and thofe of the 14th clais didynamia , in , 

which the tour llamina arc of unequal len tb, two of them 
being long, and two fhotu—Thc orders of this numerou* 
clafs are three, founded upon the number ol ftyle* or female 
organs. Scabious, teazel, barren wort, the (tarry plants of 
Ray, and the greater number of genera in this clafs, have 
one llyle ; dodder and hypccoUm have two ; holly and a 
few othcis have tour. 

TE 1 RAO, in ornithology ; a genu* of birds belonging 
to the order of gallma^ an] is thus characterized by Lia- 
na- ust : There is a fpot near the eyes naked or papilTfe, or 
covered, though more rarely, with feathers. Gmclin ha* 
enumerated about 66 tpecies. The genus tetrao compre- 
hended both the greats, partridge, and quail; but Or Latham, 
with great judgment and propriety, has ma.’c two genera of 
them, under the name* ot tetrao^ comprehending the grouse 
and perdix, comprehending the partridge and quail. Dr 
Latham thus diltinguifhc* the genus tetrao : The bill is like 
a crooked cone, with a naked fcarlet fkin above each eye, 
and the feet leathered to the toes. The perdix he cha- 
racterizes by a bill convex, llrong, and ihoit ; die uoflril* 
are covered above with a callous prominent lim ; the orbit* 
are papiilole ; the feet naked, and mod of the fpccics arc 
furnUhed with {pun. He reckons 20 fpccics under the 
tetrao , and 48 under the bardi*. As wc highly appiove of 
this new airangtmcnt of Dr Latham, wc are ddpofed to 
follow it ; but as a reference has been made from Fsaoix 
to this place, it is proper that wc fliould alio give tome ac- 
count of that genus. 

1 . Tetrao. Of this genus the following fpecies are- 
found m Britain : I. The nrogaUut , or wood cock, inhabit* 
woody and mountainous countries ; in particular, for ells of 
pints, birch ticcs, and junipers ; feeding on the tops ol the 
former and berries of the latter ; the tirft often infrd* the 
fiefh with fuch a talle as to* render it fcarccly eatable. In 
the fpring it calls the females to it* haunts with a loud and 
fhr ill voice ; and is at that time lo very inattentive to it* 
faletv, as to be very- cahly (hot. It Hands perched on a tree, 
and defeend* to the females on their firit appearance. They 
lay Irom 8 to 16 eggs , eight at the fit A, aud more a* they 
advance in age. 

This bird is common to Scandinavia, Germany, France,, 
and feveral parts of the Alps. — It is found in no other 
part of Great Britain than the Highlands of .Scotland, 
north ot Jnverncls ; and is very rare even in thoic parts. 

It is there known by the name of caperodw t auer*alzie 9 . 
and in the old law-books caper kai/y ; the lad fignifying the 
horfc of the woods : this fpecie* being, in comparifon of 
others of the genus, pre-eminently large. 

The length of the male is two icet nine inches ; it*i 
weight fomeumw 14 pounds. The female is much lefs, 

the 


Digitized by Google 


T E T r 398 ] T E T 


Tw rwi. thf length being only 26 inches. The fexet differ «l(o 
,r V ™- greatly in colour*. The hill of the male i* or a pale yd 
low ; the head, neck, an 1 back, are elegantly marked, (lender 
line* of nrey and black running trsnfverfely. The upper 
part of the bread is of a rich g toffy green ; the nrlk of the 
bread and the belly black, mixed with iocnc white feather*; 
the fide* are marked like the neck ; the coverts of the 
wings eroded with undulated line* of black and reddilh 
brown ; tl»e exterior web* of the greater quill feather* arc 
black : the tail con (iff* of id feather , the middle of which 
is the longcl! ; thefc arc black, marked on each tide with a 
few w hite fpot* The leog arc aery it rung, and covered 
with brown feathers ; the edges of the toes are pe&inatcd. 
— Of the female, the bill is dufley ; the throat red ; the 
bead, neck, and bark, are marked with tranfverfe bar* of 
ted and black : the bread ha* iome white (pot* on it, and 
the lower put is of a plain orange colour : the belly U bar- 
red with pale orange and black ; the tip* of the feathers 
are white. The uil is ot a deep ruff-colour barred with 
Hack, tipped with white, and conlills of 16 feather*. 

t. The teirrx, black groua, or black cock, like the former 
fpeciei, is fond of woody and mountainous lunation* j 
feeding on bilberries and other mountain fruit*, and in the 
winter on the tops of the heath. In the fummer they fre- 
quently defeend from the hills to feed on corn. They never 
pair : but in the (pirn ? the male get* upon Tome eminence, 
crows and claps his wings ; on which fignal ail the icmalea 
within hearing refort to him. The hen lays leldom more 
than fix or feven eggs. When the female is obliged, during 
the time of incubation, to leave her egg* in queft of food, 
fhc cover* them up fo artfully with mof* 01 dry leaves, 
that it is very difficult to difeover them. Ou this occafion 
(he is extremely tame and tranquil, however wild and time 
mu* at other times. She often keeps to her nert, though 
ft ranger* attempt to drag her away. As foon a* the 
young ones are hatched, they are hen running with extreme 
agility a'ter the mother, though fometime* they are not 
entirely difrngaged from the (hell The hen lead* them 
forwards lor the firft time into the woods, to (how them 
ant 7 * eggs and the wild mountain berries, which, while 
younr, are their only food. As they grow older their ap- 
petities grow drooler, and they then feed upon the tops of 
heather and the cones of the pine-tree. In this manner 
they foon come to perfc&ion : they arc hardy birds, their 
food lies every where before them, and it would feem that 
they fhould increafc in great abundance. But this is not 
the cafe t their numbers are thinned by rapacious bird* and 
bcafts of every kind, and (till more by their own lalacious 
canted*.— A* foon as the hatching is over, which the Se- 
mak* performs in the manner or an hen, the whole brood 
follows the mother for about a month or two ; at the end 
of which the young males entirely forfake her, and keep in 
great harmony together till the beginning of fpnng. At 
this fcafon they begin for the firft time to feel the arorout 
p&ffion*; and then adieu roall their former fricndfhips! They 
begin to confidcr each other as rivals ; and the rage ot con- 
cupifcencc quite extinguifhes the fpirit ot focieiy. They 
fight each other like game-cock* ; and at that time are fo 
inattentive te wieir own Cafrty, that it often happen* that 
two or three of them are killed at a (hot. It is probable, 
that in thefe contcft* the bird which come# off victorious 
take* poffeffion of the female tcraglio, as it is certain they 
have no faithful attachment* 

An old black cock is in length 22 inches, and weighs 
rear four pounds. The bill i* duficy ; and the plumage of 
the whole body black, gloffed over the neck and rump with 
a (hilling blue. Tbe coverts of the wings are of a du&y 


brown j the inner eovtrts white 1 the thighs and legs art Tetrso. 
covered with dark brown feathers ; the toe* refcmblc thofe 
of the former (peciea. The tail confiffs of 1 6 black feathers, 
and is much forked ; the exterior leathers bend greatly 
outwards, and their ends form as it cut off. — The female 
weigh* only two pounds ; and its length is one foot fix 
inches. The head and neck-are marked with alternate bars 
of dull red and black ; the bread with dtrfley black and 
white 1 but the lnff predominate*. The back, coverts of 
the win^s. and tail, are of the fame colcuia as the neck, 
but the red is deeper. The tail is (lightly forked ; it eo»- 
fiits of |8 feathers variegated with red and black The 
feather* under the tail are white,- marked with a tew bars of 
black and orange. This bird hitches its young late in the 
lummer. It lay* from fix to eight eggs, of a dull ydlowifh 
white colour, marked with numbers of very fmall tcnn nnotu 
fpeck* ; and towards the (mailer end with fame blotches of 
the fame hue. 

S. The f-Mxtuty red game, or moor fowl, n peculiar to the 
Britifh iilands. 'Die male weighs about 19 ounces ; and is 
in length 15! inches. The nil is black ; the lridet hazel- 
colourtd. The throat is red. The plumage on the head 
and neck is of a light tawny red 1 each feather is marked 
with fcveral tranfverfe bar* of black, live hick and lea* 
pular feathers are of a deeper red ; and 00 the middle of each 
feather i» a large black fpot ; the bread and belly arc ot' a dull, 
purplifh brown, croffed with numerous narrow duficy lines; the 
quill- feather* are duficy; the tail confiffs of 16 leathers of ax 
equal length, all of them (exerpt the four middlemoft) are 
black, and the middle feathers *** barred with red : the 
thighs are of a pale red, barred obfeurely with black ; the 
legs and feet clothed to the very claws wilfi thick (o t white 
feathers. I he claws are whitifh, very broad and ftrong. 

The female wei h* only 1 5 ounces. — The colours in genera! 
are duller than thofe of the male t the bread and belly are 
fpotted with while ; and the tips of fome o* the covert* of 
the win -s arc of the lame colour. • -Their birds pair in the 
fpring, and lay from fix to ten egg*. The young brood 
tnllow the hen the whole fummer; in the winter they join 
in flock* of 40 or 5 c, and become remarkably (by and wild; 
they always keep on the topi of the hill*, are fearer ever 
found on the fide*, and never defeend into the valleys. 

Their food is the mountain- berries and tops of the heath. 

4. 'Hie /«g*yvr, white game or ptsrmigar, is 1 5 inches in 
length, and weighs 19 ounces Its plumage is of a pale 
brown or afh colour, elegantly etoffed Or motlrd with final! 
dufky fpota and minute bars ; the bead and mck with broad 
bars ol black, ruff colour, and white : the belly and wings 
are white, but the (bafts of the g rente- quill feathers black. 

In the male, the grey colour predominate*, except on the head 
and neck, where there is a great mixture of red, with bars 
o* white. The females and young bird* have a great deal 
of ruff colour in them. The tail confiffs of »<S feather* ; 
the two middle of which arc afh coloured, motlcd with 
black, and tipped with white ; tbe two next black, (lightly 
marked with white at their ends, the reft wholly black : the 
feather* incumbent ©0 the tail aie white, and ahuoff entirely 
cover it. 

Ptarmigans are found m thefe kingdoms only on the 
film. t. its of the hi^hrff hill* of the Highlands of Scodaud, 
ot the Hebrides, and Orkneys t ami a few ttitl inhabit the 
lofty hills near Kef wick in Cumberland as well as the 
nvountatos of Wales. ‘1 hey live aaridd the rocks, perching 
on the grey if ones, the general colour cf the ftrata in thole 
exalted fituatiofw. They are very lilly birds ; fo tame as 
to bear driving like poultry ; and, if p'-uvokfd to rHc, tike 
very (hurt flights, inakii^ a great circuit hke pigeons. 

Like 
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Tctno. Like the pTPOUI» they keep in fmill park* i btrt never, like 
m ~“ 1 thok birds* take Dicker in the heath, but beneath looic 
ftonrs. i o the Ulte they Icaicv differ from agroua- 

Thefe birds are called by Pliny lag*p't t their feet being 
clothed with feathers to the daws, as the hare's are with 
fur : the nails are long. broad, and hollow. The rtrft dr- 
cum (lance guard* them (com the rigouf of tht winter; the 
latter enables them to form a lodge under the fnow, where 
they lie in heaps to protect ihemfeUcs from the cold. The fret 
of the f(TOtti are clothed in the fame manner ; but thofe of 
the two rrii ipreics here tleicribcd, which perch upon trees* 
are naked* the legs Only being feathered, not being in want 
of fueh a protection. 

II. PlediX* comp'riimds both the partridge and quail. 

The common pa* fudge is fo well known that a ddetip- 
tion of it i» unnccdla v, and we have not room to defeibe 
the foreign {pecics We ie*er thofe who with complete in* 
fb' mat ion to the accurate and valuable SyftcittofOririikology 
puHiihed by l>r Latham The fckatific ormtholojift will 
femi much fetillllAioft in his Index Ornithtio* a/, puhhthcd 
in a vols 4to ; and he who wiflict to be acquainted with the 
intu e and diipofittoua of birds, will read his A jnof>Jis with 
pUalu'f, rmhiithed in ^ vul* .»to. 

ibe following gtnrnl account of the partridge will fuf- 
ficc : 44 Thefe birds (Iky a Will un hb) ) hold the principal 
place in the (calls and entertainments of princes ; without 
which their leads arc tftccmed .gnoblr, vulgar, and ot no 
account. The Frenchmen do lo highly value, and are lo 
iond of the pattidge, that if they be wanting* they Utterly 
Audit and dtlpife the bed l'prejd tables ; as if there could 
be no tea it without them/* But however this mi,;ht be in 
the times o( our hiflorian, the partridge ts now too common 
in Fiance to be confsderat as a delicacy ; and this, as well 
as every other frinpic di.1i, is exploit'd for luxuries of a 
more compound invention. In England, where the pirt- 
ridge is muck {career, and a great deal dearer, it is lift! a 
favourite dclkacy at the tables of the rich ; arid the defirc 
cf keeping it to thcmfrlvcs has induced them to make laws 
for its prciervation, no way harmoiiiliug with tile general 
Ipirit of Englifti Icghlation. 

The part'idyc Term* to be a bird well known all over the 
world, aa it is found in every country and in every climate ; 
m well in the frozen region* zb ut the pole, s»* the torrid 
tracks under the equator* It even fetms to adapt ttfrlf to 
the nature of the climate where it refidet. In Greenland, 
the partridge, which is hrowtt in fumtner, aa foon as the icy 
winter lets in, begins to take a covering lofted to the lesion: 
•t is then clothed with a warm down beneath ; and its out* 
ward plumage aflume* the colour of the fnow among which 
k leeks it* food. Thus it is doubly fitted for the place, by 
the warmth and the colour of its plumage ; the one to defend 
st from the cold, the other to prevent its being noticed by the 
enemy. Thofe ot Barukonda, on the othcT hand, art longer 
legend, much {wilier of foot, and choofc the lin'htft rucks 
and precipices to refide in.— They all, however, agree in 
•re character, of bcinp immoderately addicted to emery ; 
and, as feme writer* affirm, often to an unnatural degree. 
2t is certain, the male will purfut the hen even to her neft ; 
•nd will break her rather than not indul/e his inch* 
fentions. Though the young one* have kept together in 
Mocks during the winter, when they begin to pvir in fpring 
their fociety difpetfa ; and combats, very terrible with re- 
fprit to each other, enfuc* Tbtii manner* in other circum* 
fhuiccft refcmble all thofe of poultry in general ; but their 
dinning and irtfUhCt feem fnperior to thofe of the larper 
Junds. Perhaps* as they live in the very neighbourhood of 
their enemies, they have more frequent otxafion to put their 
little am in practice, and leant by habit the mean* of era* 


fion or fafety. Whenever therefore a dog or other formi* Tct rso> ^ 
dahle animal approaches thtir neft, the female ufes every * 
means to draw him away- She keeps juft before him, pre- 
tends to be incapable of flying* jull hops up, and then fall* 
down before him, but never goes off fo far a* to difeourago 
htr pm fuer. At length, when flic has drawn him entirely 
away from her feerct treafure, (he at once takes wing, and 
fairly leaves him to gaze after her in dcfpair. After the 
danger is over, and the dog withdrawn* Ihe then calls he* 
youitf* who affemble at once at her cry, and follow where » 
fhe leads them. There are generally from i0 to i ; in a 
covey | and, if unmolc^ed, they live from 1 c to 17 year*. 

There are federal method* of taking them, a* is well known; 
that by which they aie taken in a net with a fettin r dog 
is the mod plealsn:, as srtll aa the moft fccure. The dog, 
as every body know*, is trained t > this ekercile by a long 
courie of cduration : by blows and carrffes he is taught (<> 
lie down at the word of command ; a partridge is (ho wit 
him, and he is then ordered to lie down 1 he is biought into 
the field, and when the fjiortfinan perceives where the covey 
lies, he orders his dog to crouch : at length the dog, from 
habit, crouches wherever he approaches a covey ; and thia 
is the figUal which the fportfinan receives for un'uldmg and 
co*erin.» the birds with his net. A covey thus caught is 
fometimes fed in a place proper for their reception 1 but 
they can never be thurouqidy tamed like uur dome flic poul- 
try. Sec Partridge and Shooting. 

2. The i otvmix , or common quail, is not above half tbt 
fire of the partridge. The feather* of the head are black* 
edged with rully brown ; the breaft is of a pale vellowiih 
red, (potted with black ; the feathers on the back are 
marked with lines of pale yellow, and the kg* are of a pate 
hue. Except in the colours thu* dtUribed, and the iize, it 
every way refcmble* a partridge ill fhape, and, except that 
it is a bird of paffi^c, it is like all others of the poultry kind 
in it* habit* and nature. 

The quail kerns to (pread entirely throughout the old 
world, hut docs inhabit the new ; is feen from tiie Cjjh* of 
Good Hope quite to icelmd* and is fnid to lie found ia 
Falkland Mrs ; alfo in New Zealand, throughout Ku(£», 

Teftfery, and China*; and in fhort is mentioned by fo many « Scc Jr ^ m 
travdieia, and in fo many places, that we may alrxiftcaU it ail ft r rt 0 *j\ p. 
inhabitant of all. it i* obhtved to fhirl quarters according 199. 
to the feafon, coming northward in fpring, and departing 
{■with in nutomn, and in val flock?, Lke other nines*- 
ting.hirds. Twice in a year it cumrs :n luch vali quantities 
into Capri, that the bifhop of the iiland draw* the chief 
part of his revenue from them ; hence he is called the rp*oH 
iijhnf. But this does not Hand alone ; almoftsll the inands 1 

iu the ArchijieUgo, on the nppofite cuafts, are at times 
covered with thefe birds, and fame of them obtain a ratne' , °l ,v * 
from this circtrmftance On the weff coaft of the kingdom 
o( Naples, within the fpaee of four or five miles, an hundred 
thouf.nd have been taken in a day, which Itave been fold 
for eight livrea ftr htmdred to dealrni who carry them fot 
fair to Rome. fVieat qiiantitiev alfo fometimes alight in 
fpring on the coals of Fimxnee, dpecially in thr diocefc 
of the bifhop of Frejus, which is near the iea, and appear, 
at their fir (l landing* la much fatrgurd tiutt they are o ten 
taken by the hand. Thefe circtunflaaces then leave not a 
doubt of their being the lame kind of birds which the 
divine hand of providence thought right to direct in fnch 
quantities as to cover the camp of the murmuring Ifmelius. 

*• In the autumn* great quantities are frequently imported 
into England :rom France fur the tabic ; which w< have fre- 
quently fecn (fays Dr Latham ) on their palfegc to London by 
the ttege-coachcs* about an hundred in a large 1 quart box, 
divided ioto uvt uc fix paxtisio&i oue above another, juft high 
j enough 
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tuonph to admit of the quails ftandmg tiprif ht ; thefe boxts is pretty well built, and the inhabitants «re about ty.ooo in Tew! m 
have wires on the fore part, ard each partition fumifhed with number, who call thcmielves An<lainj%ans % ami ulmoft’.ill t’peak . II 
a little trough for food ; and I have been told, fays our Spanifh ; but they are treat pirates. Some fay there arc 
author, they mry be conveyed thus to great diltancca with- 30,000 Moorilh inhabitants, and 5000 Jews. W. Long, 
out difficulty.*’ 5. 26. N. I .at. 35. 27. 

With us they may be fair! not to be plenty at any time. TEUCRIUM, cohindb, in botany: A genus of 
They breed with us, and the major part migrate fouth in plants belonging to the clafs o f didjnamin, ami order of 
autumn ; the reft only ftiift thri** quarters, as they have gymnoff/rmia ; and in the natural fvllcm ranging under the 
been met with on the coafts of Effcx, and in Hampftlirc, in 42ft order, VrttutlUu*. The cor-dla has no upper lip, is 
the winter-feafon, retiring there in October. divided into two parts beyond the bafe, and is divaricated 

It feeds like the partridge, and like that bird makes no where the Annina ifTue out. There are 30 fpecies ; of which 
neft, except a few dry leaves or (talks fc raped together may the feorodonia, fcordium, and chanucdryi, are natives of 

Great Britain. 

1. the ft or odonia, wood Page, or germander, is diflin- 
puiftied by leaves which are heart-ftiapcd. ferrated, and pe- 
tiolatcd ; by raermi, which arc lateral and ranged in one 
row; and by an erc& (Utn, The flowers arc draw coloured, 
and the filaments red. The plant has a bitter taftc, and 
fmtIJ* like hops with a little mixture of parlic. It is ufed 
in brewing in the illc of Jerfcy inftcad of hops. a. The 


be called fo, and fometimes an hollow on the bare ground 
fufficcs. In this the female lays her eggs to the number of 
fix or feven, of a whitilh colour, marked with irregular rwft- 
©oloured foots : the young follow the mother as foon ss 
hatched, like young partridges. They have but one brood 
in a year. 

Quail fighting was a favourite amnfement among the 
Athenians. They abitaioed from the flefh of this bird, 


dreming 11 unwboltfome, as fuppofing that it fed upon the fcordium, or common water-germander, hath creeping per- 


white hellebore : but they reared great numbers of them 
for the plcafure of feeing them fight ; and ftaked turns 
of money, as we do with regard to cocks, upon the fuecefs 
©f the combat. Fafliion, however, has at prefent changed 
with regard to this hird : wc take no plcafure in its courage, 


ennial loots, fending up many iquare, procumbent, or trad- 
ing (talk*, branching diffufely ; oblong, indented, ferrated, 
clofc fitting, oppofitc leaves ; and f.j.all reddifti flowers, ge- 
nt rally two together, from the tides of the ftalks and brandies, 
in July and Auguft. i his plant was formerly conlidcrcd 


but its flefh is confidered as a very great delicacy.— Quails as medicinal, hut has now fallen into dilute. It grows r.a- 
are cafily caught by a call : the fowler early in the morning turally in ntarihy places, in the iflc or Ely and other parts 
having ipread his net, hides himfelf under it among the of England, and moll paits of Europe ; and is fometimes ad- 
com ; he then imitates the voice of the female with his quail- mitted into gardens, in moift places, for variety, and as a me- 
pipe, which the cock hearing, approaches with the utmoft dical plant. 3. The ckamtA-yt, or fmallcr creeping gcr- 
afliduity ; when lie has got under the net, the fowler then mandcr. hath fibrous, very creeping, fpreading roots; many 
difeovers himfelf, and terrifies the quail, who attempting four cornered, very branchy, trailing llalks, near a foot long } 
to get away, entangles himfelf the more in the net, and is oval, cuneiform, cut, cremated leaves on fhort foot ftalks 5 
taken. and reddifh flowers, growing almoft in a vert icillus, or whorls, 

TETIIODON, in ichthyology ; a genus of fifties arrao- round the llalk, three on each peduncle ; appearing in June 
ged by Linnaeus under the clafs of amphilia t and order of and July. 


mantes ; but placed by Gmelin under the clafs of pfrs, and 
order of brancbhftgi. The jaws arc bony, ftretchcd out, 
and cloven at the point ; the aperture of the .rills is linear ; 
the body is muricatcd beneath, *nd there arc no ventral fins. 
There are 1 3 fpecies ; of which the moll remarkable is the 
lineatus, called by Mr Haflelquiil fahaka , which is the Egyp- 
tian and Arabic name. It has of late been found in the 
Nile about Cairo, but was never known in for rner times. 
It is laid to grow to a prodigious fixe. When juft cauvht, 


TEU 1 'HIS, in ichthyology, a genus of fifties belonging 
to the order of abdominals. The head is fomewhat tiun- 
eated on the forepart ; the bmuchil membrane has five ray*| 
the teeth equal, rigid near each other, forming a regular 
feries. There are two fpecies, the hepatus and java. 

TEUToNES, or Tti'roxJ, (anc. grog.) a people al- 
ways by hiilorians joined with the Cimbri ; both feated, 
according to Mela, beyond the Elbe, on the Sinus Codanus, 
or Baltic ; and there, it is fuppofed, lay the country of the 


it pricks the Ikin if it is taken in the bare hand,'* and pro- 'Tcutones, now Ditmarjh ; diverlity of dtaleCL producing 


duces fmall puftules in the fame manner as (fettles. The 
flelh is poifonoua. Mr Forfter confirms, the account of the 
poifonous nature of a fpccic* of tetrodon, in his account of 
New Caledonia. 

TETRARCH, a prince who holds and-governs a fourth 
part of a kingdom. Such originally was the import of t)i£ 
title Mrarch ; but it was afterwards applied to any petty 
king or lovercign ; and became fvnonymous with cthnarch, 
a* appears from the following conlidcrations : 1. That Pliny 
makes mention of fix tctra’cbics within the city of Dcca- 
poiis. 2. That Herod's kingdom was only divided into 
three parts, which yet were called Mr or shies, and the fo- 
▼creigtw thereof, Luke in. 1, tttrertbi. 3. Jofephus tells us, 
that, after the battle of Philippi, Antony, going into Sy- 
ria, conllituted Herod tdrarch ; and on medals the lame 
Hero<l it called etknarch. 

TETRASTVLE, in the ancient architecture, a build- 
ing, and particularly a temple, with four columns in its 
front. 

TETUAN, an ancient and plcafant town of A frica, in 
the kingdom of Fez, and in the province ol Hahata. It 


the different terms Tcit, Tut , JJit, Tui, and Tbod, which 
in the ancient German language fignified profit. Of tlicf# 
Teu tones, Virgil is to be undcrllood in the epithet Teutom, 
cut, an appellation which more lately came to be applied to 
the Germans in general, and later dill the appellation A- 

kmnntti. 

The Teutons*, in conjunction with the Cimbri and Am* 
broncs, m^de war on the Romans, and marched towards 
Italy in the year 101 B. C. We arc told, that the Teu- 
tones alone were lo numerous, that they were fix whole 
days without intermiffion in puffing by the Roman camp. 
In Tranfalpinc Gaul they eih>a(cd the Roman conful Ma- 
rius; but were derated with incredible daughter; ioc.ooo 
of them, according to tbe lowed calculations, being killed 
on the fpot. According to others, the number of thole 
killed and taken priloncrs amounted to 290,000. The in- 
habit arts of the neighbouring country made fences for vine- 
yards ot their bones. Their king Teutobochup, faid to be 
a mon Arons giant, was taken priioncr and carried to Rome. 
See the article Giant. 

TEUTONIC, i tunc thing belonging to the Teutor.cs, 
- The 


i 


TEX [ 40! ] T H A 


Teutonic The Teutonic Untniage U fuppofed to hate been the Lo- 
ll guage of the ancient Germans, s:iul hence is reckoned a* 

L ir.onpft the mother-tongues. Sec Philology, n y 119. 

7 ioromc Order % an older of military knights, eftaUilhed 
towards the dole of the twelfth century, on the 1 allowing 
oocafion.— When the emperor Barbarofla engaged in a cru- 
lade for the recovery or the Holy Land out of the bauds 
of Saladin, he was followed by great number* of German 
volunteers, who trtwn various motives enbfted under hi* ban- 
ner*. After the £.aih of Batharoifa, the Germans, who 
had fignaJizrd thcmlelves before Acre or Ptoletnaia, rcfolved 
to choofe anotlicr leader ; and at latl rxed their choice upon 
Frederic duke of Suabia, l'econd Ion to the emperor, and 
Henry duke of Brabant. Under thefe generals they be- 
haved with fo much bravery, that Henry kim* of Jerusalem, 
the patriarch, and fcvcral other princes, determined to re- 
ward their valour by inflituting an order of knighthood in 
tbtir favour. 1 his was accordingly done ; and our new 
knights had at firft the title of the Lnighti of St George ; 
afterwards it was thought proper to put them under the 
tutelage of the Virgin Mary, to whom there was already 
an hofpital dedicated on Mount Zion, for the relief ot Ger- 
man pilgrims. From this time they were called Eqnilrr 
Ala riant, or knights of St Mary. Laws, regulations, and 
llatutes, were drawn up tor them by the Chriftiaii king?, iu Sy- 
ria and the patriarch; and among other obligations it waa re- 
quired, that every perfon admitted to the privileges of the or- 
der fh'iuld be of noble parcuta 1 e ; that the order (hould defend 
iheChriltian religion a”d the Holy Land; that they ihouid 
rxercife hofpitahty toward* the ChriHians in general, but par- 
ticularly thofeof their own country; and tluit they Ihouid with 
all their power endeavour to jiropa, ate ami extend the Cltri- 
llian laith and the religion of Jesus. In the year 1 190, ha- 
ving become rich by donations from the fupcrftiiious, they e- 
lccfcd their firft grandmaftcr, Henry Walpot, a German, who 
had diftinguifhed himiclf by Lis seal and valour; and their 
choice was confirmed by the emperor. 'Hie following year, 
pope Cclcftine III. confirmed their privileges already granted, 
giving them the title of the Truimit knights of the bofpital of St 
Alary the Vi* gut. By the conditions of this bull, they vowed 
perpetual continence, obedience, and poverty ; obligations 
which it may well be imagined were not very Ur icily kept. 
Sec Poland, n° <9, 6i, 67 — 69. and Prussia, » 3,4. 

TEWKESBURY, a town in Glouccfterfhinr, formerly 
noted for its inoneitery. It is now a large handtomc cor- 
poration, containing about yoo houl’rs, with a magnificent 
church. It is festal at the confluence of the rivci* Severn 
and Avon, has a cotton mattuialiory, and fends two mem- 
ber* to parliament. W. Lone. 2. 1 <. N. Lat. 52. o. 

TEX EL, a town of the United Provinces, in north 
Holland, Rated at the mouth of the Zuydcr-Zcc, with a 
good harbour, p.nd a ftrong lort. It is Rated in a fruitful 
ifland, known all over the world by the great number of 
(hips that pafs this way every day trorn all parts ; it is about 
lix miles long, and five broad, lying a little northward to 
the continent of Holland, between which and the hi and is 
Vngnt't one of tile principal pailages out ot the Zuydcr-Zec into 
the ocean. It is defended from the lea by land-bilk and 
^ r .« ftrotrg hanks. Moll of the foil is applied to feed Ihccp, of 

c ** which they have great flocks ; and the checlc made of their 

milk is laid to vie with the Parmclan. I his ifland con- 
tains fevcial fair village*;, and a town on the rail fide, called 
tiurehy ftrongly lortifrcd and :*arr:loncd, and inhabited chiefly 
by filhcrmen. N. Lt*. <13. 8. E. Ix>ng. 4. 51. 

1 EXT, a relative term, contradhlinguifhcd to glofs or 
commentary, and u^uifjiiig an original ditcourfc exclusive 
of any note or interpretation. This word is particularly 
% Vot. XV ill. Part II. a 


ufed for a certain paflage of feripture, chofen by ajreacher Texture, 
to be the fubiedt or his fermon. Th^’ j 

TEXTURE, properly denotes the arrangement and co- * lti * t 
hefion of fcvcral (lender bodies or threads interwoven or en- 
tangled amomr each other, as iu the webs of fpiders, or in 
the doth*. Huff*, &c. 

Texture is alio ufed in fpcaking of any union or coflfti- 
tuent particles of a concrete body, whether by weaving, 
hooking, knitting, tying, chaining, indenting, intruding, 
comprdfmg, attracting, or any other way. In which fcnlc 
wc fay, a clofc compact texture, a lax porous texture, a 
regular or irregular texture, &c- 

TEWIT, in ornithology. Sec Trinoa. 

THABOR. See Tabor. 

THALES, a celebrated Greek philofopher, and the firft 
of die ft vert wife men of Greece, was born at Miletus 
about 640 B. C. In order to improve himfclf in the know- 
ledge of the fcicnccs, he travelled Into Egypt, where he 
difeourfed with the pricils and other learned men. Some 
fay that he married ; but others obferve, that he chided 
die folicitations of his mother on this head, by telling her, 
when he was young, that it was too foon ; and afterwards, 
that it was two late. Thales acquired great reputation by 
his wifdom and learning : he was the firft among the Greeks 
who foretold cclipfcs of the fun, and made extraordinary 
difcovcriei in nftronosty- Thales waa the author of the 
Ionian feet of philofophcrs, who were thus called from his 
being born at Miletus, a city of Ionia. He maintained 
that water was the principle of which all the bodies in the 
utiivcrfe are compelled ; that the world was the work of 
God ; and that God fees die mull Re ret thought* in the 
heart of man. He faid, “ That the mod difficult thing in 
the world is to know ourfclvrs; the moil cafy to ad vile 
others; and the moil fwcct to accomplilh ourdeftres. That, 
in order to live well, we ought to abllain from what wc 
find fault with u> others. That the bodily felicity confl ft* in 
health, and that of the mind in knowledge. That the 
mod ancient of beings is God, becaufc he is uncreated ; 
that nothing is more bcautiiul than the world, bccaulc it 
is the work of God ; nothing more extenfive than fpace, 
quicker than fpiiit, ftrongerthan neceflity, wifer than time.” 

Ic was alfo one of his fentcnccs, “That we ought never 
to fay that to any one that may be turned to our prejudice; 
and that we ftrould live with our iriends as with perfons 
that may become our enemies.” He thanked God for 
three things ; that he waa born of the human, not of the 
brute fpccics ; a man, and not a woman ; a Greek, and not 
a barbatian. None of the ancient philofophcrs ever applied 
them (elves more carncftly to the itody of a&ronomy than 
Thales. Dio. '■cues Laertius reports, that leaving his lod- 
ging with an old woman to contemplate the flare, he ell 
into a ditch ; on which the good woman cried, “ Hovr 
can ft thou know what is doing in the heavens, when thou 
canft not perceive what is at thy feet I" He went to fee 
Crucfus, who was marching with a powerful army into Cap- 
padocia, and enabled him ta pafs the river Holy* without 
making a bridge. 1 hales died foon after, at about 90 
years of age. He compoled fcvcral treat ifes in verfe, on 
meteors, the equinoxes, &c. but they are all loft. 

THALIA, in Pagan mythology, one of the nine mu Jet. 

She prefixed over Comedy; and is icprcfcnted crowned with 
a gar land of ivy, holding a irurik in her hand, and wearing 
bulk ins on her feet. 

Thalia, in betany : A genu* of plants belonging to the 
clafs of monandria, and order cl mon.:<gynij ; and in the na- 
tural iytiem ranging under the fcth order, Seif amine*. The 
corolla is pentapclaluus and undulated ; and the drupe has a 
3 E bdo- 
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Th.dk- bilocular kcroelt. There is ordy one fpccics, the gcnicu- 
U;a. 

Th roe . THALICTRITM, meatvow f.ve, in botany : A genu* 
’ o' plants brim ’in? to the clafs of pefyandria, and order of 
poivgjnbti an. I in the natural lylkm ranging under the t6th 
order, '1 here is no calyx; the petals* are 

four or five in number, and the feed* arc naked and without 
a tail. Theic arc 15 fpecie* ; three of which arc indige- 
nous, the Jlr.vttm, minus , and a/pinum 

1. The Jlixmm, or common meadow-rue, has a leafy fur- 
rowed ftalk, ami a manifold etvtt panicle. It lias commonly 
34 (lamina, and from to to 16 pitlils. The loot and leaves 
of this plant dye a yellow colour, and cattle arc fond ot it. 
It grows on the banks of fomc rivers 1 It is found at North 
( Queen's-ferry, Fifcflnrc. 2. The minus, or fmall meadow- 
' rue, has fexpartite leaves, and ben Jinn (lowers. The ftalk 
is ftriated, and about a foot high ; the leaves arc lax and 
divaricated, having rigid footftulks ; they arc fmooth and 
glaucous, and their lobes generally trifid ; the panicle is 
branched and open, and the flowers nod : tire petals are pale 
green, tinged with rrd ; the (lamina are from 15 to 20; 
the feed? deeply ftriated, and from two to feven in number. 
This plant is frequent in Tandy foils and mountainous pafttirca. 
3. The alpinuw , or alpine meadow-rue, has a very Ample 
flalk, and almoft naked ; and a racemus Ample and terminal. 
It is a pretty little plant, about a fingers-length in height ; 
the leaves all rile from the root, the ftalk being naked and 
branched ; the flowers nod, and have 4 petals, 1 2 (lamina, 
and 8 piftils. It is frequent on the Tides of rivulets in the 
highland mountains and other places. 

1 HAMES, the fined river in Great Britain, which takes 
its rife from a copious fpring, called Thames Mead, two 
miles fouth-weft ot Circnccftcr in Gloucdlerfttire. It has 
been crroncoufly fa id, that its name is Ifis till it arrives at 
Dorchcftcr, 15 miles below Oxford, when, being joined by 
the Thame or Tame, it aflumes the name of the Thame*, 
which, it has been obferved, is formed from a combination 
of the word# Thame and His. What was the origin of this 
vulgar ertor, cannot row be traced. Poetical fiction, how- 
ever, has perpetuated this error, and inverted it with a kind 
of claflical far.&ity. “ It plainly appears (fays Camden), 
that the river was always called Thames or Terns , before it 
came near the Thame ; and in feveral ancient charters 
granted to the abbey of Malmftntry, as well as that of Etif- 
ham, and in the old deeds relating to Cricldadc, it is never 

Cavuetr. conGdercd under any other name than that of Thames .” 
He I ike wife fays, that it occurs nowhere under the name 
of Ifis. All the hiftorians who mention the incutfions of 
Elhelwold into Wiltlhire in the year 905, or of Canute in 
1016, concur bkewife in the fame opinion, by declaring, 
that they parted over the Thames at Cricklade in Wiltlhire. 
It i» not probable, moreover, that Thame* Head, an appel- 
lation by which the fource has ufually been diftinguilhed, 
fhould give rife to a river of the name of Ifis 5 which river, 
after having run half its courfc, (hould reaffume the name of 
Thames, the appellation ol its parent fpring. About a mile 
below the fource of the river is the firil corn-mill, which is 
called Kemble Mill, Here the river may properly be fa id 
to form a con ft ant current ; which, though not more than 
nine feet wide in the Dimmer, yet in the winter becomes 
iuch a torrent as to overflow the meadows for many miles 
around. But, in the fummer, tlu Thames Head is fo dry, 
as to appear nothing but a large dell, intcrlpcrled with Hones 
and weeds. From Corner lord the tlream winds to Crickladc, 
where it unites with many other rivulets- Approaching 
Kerns ford, it az’airi enter* its native county, dividing it from 
Berk (hire at Inglelham. It widen* confidcrably in its way 
to Lechlade ; aud being there joined by the Lech and Coin, 


at the diftancc of 138 miles from London, it becomes navi- 
gable for veflels ot 90 tons. At Enftiam, in its courfc 
north-cart, to Oxford, is the firft bridge of (lone ; a 
handforr.e one, of three arches, built by the cat! of Abing- 
don. Partiti'i by Use ruin» o( God How ministry, where the 
celebrated Fair Rofamond was interred, the river readies 
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Oxford, in whofe academic grove# its poetical name ot l '.a 
has been fo often invoked. Being there joined hy the 
Charwell, it proceeds fouth eaft to Abingdon, and thence 
to Dorchcftcr, where it teccives the Continuing its 

courfc fouth-call by Wallin 'ford to Retain?, and forming a 
boundary to the counties of Berks, Buck-, Surry, Middlesex, 
Effex, and Kent, it wallies the town* of Henley, Marlow, 
Maidenhead, Windfor, Eton, Egham, Staines, Ldeham, 
Chertfey, Wey bridge, Shepperton, Walton, Sunbury, Eaft 
and Weft Moulfcy, Hampton, Thame* Ditton, Kingfton, 
TedJington, Tivickenham, Richmond, 1 lie worth, Brent- 
ford, Kew, Murttake, Barnes, Chit wick, Hammerfinith, 
Putney, Fulham, Wandfworth, flatterfea, Chcltex, and 
Lambeth. Then, on the north bank of the river, are Wtft- 
minftcr and London, and, on the oppofitc fide, Southwark ; 
forming together one continued city, extending to Lime- 
houfc and Deptford ; and hence the river proceeds to Green- 
wich, Erich, Greenhithe, Gray'* Thurrock, Grave fend, and 
Leigh, into the ocean. It receives in its courfc from Dor- 
chelTcr the river* Kennet, Loddon, Coin, Wey, Mole, 
Wandte, Lea, Rodina, Darent, arid Medway, '['he jurif- 
dietion of the lord mayor of I.e>ndon over the Thame* ex- 
tends from Coin Ditch, a little to the well of Staines, to 


Ycr.dal or Yenlcet to the call, including part of the river* 
Medway and Lea ; and he has a deputy, named the water- 
bailiff, who is to fcarch for and punilh all offender* a gain (l 
the law* for the prefervation of the river and it* fifti. Ei.rht 
times a year the lord mayor and aldermen hold comts 
of confcrvancc for the four countie* of Surry, Middlcfex, 
Effex, and Kent. Though the Thames is faid to be 
navigable 138 mile* above the bridge, yet there arc fo 
many flats, that in fummer the navigation weftward would 
be intircly flopped, when the fprings ate low, were it 
not for a number of locks. But thefe are attended with 
confidcrablc expence ; for a barge from Lechlade to London 
pay* for palling through them r 3I. ijs. 6d. and ; rom Ox- 
ford to London I 2I. 1 8*. This charge, however, is in fum- 
mcr only, when the water is low ; and there is no lock from 
London Bridge to Bolter's Lock; that is, for 5 i* miles 
above the bridge. The plan of new cut* ha* been adopted, 
in fomc places, to (horten and facilitate tfie navigation. There 
is one near Lechlade, which run* nearly parallel to the old 
river, and contiguous to St John’s BriJge ; and there is 
another a mile (ram Abingdon, which has rendered the 
old dream toward Culham Bridge ufclrf*. But a much 
more important undertaking has lately been accompli (Led ; 
namely, the jun&ion of this river with the Severn. A canal 
had been made, by virtue of an a£k of parliament in 1730, 
from the Severn to Wall Bridge, near .Stroud. A new 
canal now afeends by Stroud, through the Vale of Chal ford, 
to the height of 343 feet, by means of 28 locks, and thence 
to the entrance of a tunnel near Sapperton, a diftance of 
near etaht miles. The canal is 42 feet in width at top and 
30 at the bottom. The tunnel (which is extended under 
Sapperton Hill, and under that part of tail Bathnril's 
grounds called Haley Wood, making a diftance of two mites 
and three furlongs) i» near »y feet in width, and can na- 
vigate barges of 7c tons. The canal defee ruling 1 hence 1 34 
feet, by 14 locks, joins the Thames at Lechlade, a diftance 
of above 20 miles. In the courfe of this vaft undertaking, 
the canal, from the Severn at Froomlade to Ingtefliam, 
where it joins the Thames, i^a diiiaucc cl more than 3c roik^. 
5 - The 
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Ttism«s Theexpenes of it exceeded the fum of aos.socl. of which many, and wer^ adhcicd to by their poftcrity in England Th*net 

* >> ' ,r,c toco!, arc fa id to have been expended in gunpowder alone, tiil the couquefl. II 

* ' tiled 'or ihe blowing up of the rock. This new canal win The thane* were under no obligations on account of their _ ** 
completed in 1789, in left than feven ye.iH from its com* lands, except the three following, which were indifpcnkbly ^ * 
nicnccmcnt. A communication, not or.ly with the Trent, ncccffary to the defence and improvement of their count**? • 
but with the Merfey, has likewifc been effected by a canal To attend the king with their followers in military exjvdi- 

• from Oxford to Coventry ; and an aft of parliament lias tions, to aflift in building and defending the roy:i cattles, 
paiTcd to extend another canzl from tin’s, at fit auction, to and in keeping tlie bridges and highway* in proper repair! 
the Thames at Brent 'ord* Thu is to be called Tht Grand To thefc obli attons ?.I 1 p-oprictor* of land (even the 
^uaSion Card. On the extenCve advantages retailing churchmen for a long time not excepted) were fubje&ed ; 
from tbefe navigable communications from the metropolis and thefe Cervices were confide red a* due to their country, 
with the ports of Biidol, Liverpool, Hull, See. and the rather than to the perfons of their kings; and were agreed 
principal manufacturing towns in the inhnd parts o* the to by all as being ucceflary to their own prefervation and 
kin ;dom, it is needlefs to expatiate. The tide flows up the conveniency. 

Thames a*. hi, h as Richmond, which, following the wind* This title of thare was abolifhed in England at the con- 
in.; of the river, is 70 miles from the ocean ; a greater qncfl, upon the introduction of the feudal fyftcm by Wil- 
diflance than the tide is carried by any other river in liam The titles of carl and baron wuc about the tame oe- 
drurope. The water is cftccmcd extremely wholciomc, and riod introduced into Scotland by Malcolm Canmorc, and the 
fit for ufe in very long voyages, during which it will work title of thane fell into difufe- 

lifelf perfectly line. THANE 1 , an ifland of the county of Kent, furrounded 

Thames is allc*the name of a river in the Hate of Con- by the fca except on the north tail fide, where it is bound* 


tic&icut in America. See the article ComseCT cur. 

TH NE, 01 Tranus, a name given to the nobility in 
Britain before the time of William the Conqueror. It fig- 
uifies a mtniftcr or honourable retainer, tram the verb <hmian 
•* to minifler." *I*hcrc were ft vend degrees of nobility 
amon.j the Anglo Saxons ; but thole moil commonly men- 
tioned are the king’* thanes and the alderman s thanes. 
The kind’s thanes tetm to have been of three diffetent dc* 
grtes, according to their different degrees of wealth or fa- 
vour at court. The alderman’s thanes fectn to have been 
# ©t the Jowcll degree of nobility, and next to them thofc who 

were promoted to that dignity from their advancement in 
the church, fr< m their valour, fucccfs in agriculture or cum- 
rnerce : for if a ceorl or farmer applied to learning and 
attained to priefls 01 dvrs, if he acquitted himfclf fo well as 10 
obtain from a nobleman five hy the* of land, or a gilt fwotd, 
Lelmet, and bread-plate, the reward of his valour ; or if by 
hi9 indufiry he had acquired the property of five by the* of 
land ; or if he applied to tqrde, and made three voyages i e- 
yond fca in a ihip of hi* own, and a cargo belonging to 
-himfclf he was denominated a then*. 

The thtnes, who were the only nobility among the Anglo- 
Saxons were a very numerous body oftr.cn, comprehending 
ail the confidcrable landholders in England, and filling up 
•hat (pace in fociety between the ceorls or yeomanry on the 
one nanJ, and the royal family on the other ; which i$ now 
occupied both by the nobility and gentry. In times of 
war, they condituted the flower of their armies, ami in times 
of peace they fwelled the trains of their king*, and added 
greatly to the fplendour of their courts, efpccially at the 
three great fcftivab of Chriltmas, Eaftcr, and Wbitfuntide. 
U_» # jfr. From this body all the chief 1 'officers, both -civil and mi- 
litary, ns aldermen, greeves, earls, heret vgCR9, flee. wcic 
°'" 1 < Brim taken ; and to obtain iome of thefe offices was the great 
voi. u. ojjjj 0 f tbeir ambition. Before they obtained an office, 
their land# were their only fupport ; and they lived in great- 
er or lets afHuiT.ce, according to the extent of their eltatrs. 
Thcfc they divided into two parts ; ’one of.which they call- 
ed their in/andi, and the other their out land >. Their in- 
lands they kept in their own immediate poffcfiion, and cul 
tivated them by the hands of their Haves and villains, in 
order to raife provisions for their families ; their outlands 
ffipr granted to ccorls or farmers, either for one year, or 
fora term of years; for which they received a certain lli- 
pulated proportion of their produce annually, Thefe 
cufton.i lud long prevailed among their anccftors in Gcr- 


ed by the blanches of the river Stour, now inconfidcrsblc to 
what they were formerly. It contains fcveral villages, and 
the Tea-port towns of Margate and Ramfgatc. and his the 
title of an earldom. It is celebrated for being the fpot 
through which arts, fcicr.ccs, and divine knowledge, came 
into this happy ifle. The Britons called it Rih 6 orougb 9 
from its vicinity to the city of that name, now only a vener- 
able min ; but the Saxons called it Thant l, from fire, ha* 
ring to many beacons eredfced on it. It is in the north call 
p *rt of the county, lies open to the fea on the north and eaft, 
with the liver Wamfum on the weft and I uth, ri about 10 
miles long from the North Foreland to Sai re- Bridge, and 
about 8 bread from Weft * ate to Sandwich* Ferry . The Ijnhmi** 
north part of it is all arable, except fomc barren land, that kv'W* # 
is fowu with faint fob 1, which produces a load and fome- 0i * <WWr * 
times two loads of hay upon an acre ; by which means, the 
land that otherwife is not worth Iralf-a crown an acre 
yields 30s. or 40s. The fouth and weft parts ot the ifland 
arc moll of them marfh or pallitrc lands. The foil ia gene- 
rally very fertile, cfpeci illy in the heft 0’ barley, and other 
foils o! grain, of which it is computed abovt 20,000 quarters 
arc lent hence to London in a year, befidcs what is fold to • 
other places. The alga marina, or fca-orc, ar they call it, 
ii their chief manure. This they dry* on the ihore, and 
bum, in order to make kelp, which the potteis ufe in 
glazing their ware. But the fine!! of the Totten ore upon 
the foil, and the (moke of it when burning, is very noilomc. 

The gentlemen’s families arc for the moll part gone from 
this pan of the county*, harin.r fold their eftates ; fo that 
their manfion Teats are converted into farm-hqufes ; but then, 
on the other hand, many of the yeomen and farmc-s have 
good eftates, on which they live very genteelly. In this 
iflanth arc ten parifiie but levcn parifh-churchcs, and one 
chapel. 

THAPSIA, the diadlt carrot, in botzny : A genus 
of plants belongin ' to the dal* of gent wdna, and order of 
digynia ,• and in the natural fyftem ranging under the 45th 
order, ttmbtlloif. 1 he fruit is oblong and girt with a mem- 
brane. There arc five fpecic* ; the viliofa, fert’da, afclcpium, 
garganica, and trifoli.it?.. The roots of the fcetfda were 
formerly ordered in medicine, but are row entirely difufed ; 
a fmall dofe operating with cxlTttne violence both upwards 
and downwards. 

TH A WING.therefolutionof ice into its former fluid Rite 
by the warmth of the air. See Conge latioh and I* host, 

TH£A, in botany, bee Tea. 
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THEATINES, a religious order in the Romifh church, players on the Ante who entered into competition were en- 
fo called from their principal founder John Peter Caraffa, joined br an exprefs law to rtprefeat lucccffircly the circom- 
then bithop of Thcate, or Chitti, in the kin ydom of Naples, fiances that had preceded, accompanied, and followed the 


Tbrttft. i 


Amaibarfu 
vuj. i. 


and afterwards pope, under the name of Paul IV. 'The 
names of the other founders were Gactan, Boniface, and 
Conficjlifri. Tliefc four pious men defiring to refoitn the 
feeclcl'ialtical ftate, laid the foundation of an order of regular 
clerks at Rome in the year 1524. Pope Clement VII. ap. 
proved the inftitution, and permitted the brethren to make 
the three religious vows, to dell a fuperior every three 
years, and to draw up Aatutis for the regulation of the 
order. They lull endeavoured, by their example, to revive 
among the clergy the poverty of the ipflftb and fir 11 dif* 
ciples of our Saviour, and were tlur full who aHumed the 

title of regular tlerkt. 

THEATRE, a place In width (hows or dramatic re- 
presentations are exhibited. 

For the origin of the dramatic art we always turn our 
eyes to Greece, the mtrfery of the arts and fciences. It may 
indeed have been known among more ancient nations, hut 
no records remain fuffieient to fupport this opinion. The 
different Rates of Greece afferted their claim to the honour 
of having given it birth, but the account of the Athenians 
is molt generally received. It derived its origin from the 
hymns which were fung in the feftivals of Bacchus in honour 
of that deity. While thefe rdounded in the ears of the 
multitude, chorufes of Bacchants and Fauns, ranged round 
certain obfccne images which they carried in triumphal 
pioctflion, chanted Ufcivious tangs, and tamclimcs facriticed 
individuals to public ridicule. 

This vas the practice in the cities ; but a Hill greater 
Iiccntionfneis reigned in the worfhip paid to the fame divi- 
inity by the inhabitants of the country, and cfpccially at the 
fcafon when they gathered the fruits of his bencftccncc. 
Vintagers, befmeared with winc-lces, and intoxicated with joy 
and the juice of the grape, rode forth in their carts, and at- 
tacked each other on the road with grols farcalms, revenging 
thcmfclves on their neighbours with ridicule, and on the rich 
by publiftting their injaftice. 

Among the poets who flour ilhcd at that time, fome ce- 
lebrated the great iffiotn and adventures ot gods and heroes, 
and others attacked with afperity the vices and absurdities 
of individuals. The former took Homer for their model, 
and fupported thcmfclves by his example, of which they 
made an improper ufe. Homtr, the moft tragic o; poets, 
the model of all who have fucceedcd him, had in the Iliad 
and the Odyffcy brought to perdition the heroic pjem, and 
in his Margitea had employed pleafantry. But as the charm 
ot his works depends in a great mcafurc on the {Jaffion# and 
motion with which he knew to animate them, the poets who 
came at ter him endeavoured to introduce into thciis an action 
which might excite emotion or mirth in the fpe&ators ; 
tame even attempted to produce birth, and ventured certain 
rude effays, which have ftnee been Ay led indifferently cither 
tragedies or comedies, bccaufe they unite the characters of 
thole two dramas. The authors of thefe Ikctchcs have been 
diifinguifhed by no discovery ; they only fonn in the hillory 
of the art a fuccclliou ot narucs which it would be ufdcft to 
rccal to light. 

The necefllty and power of theatrical intcrcA was already 
known The hymns in honour of Bacchus, while they de- 
feribed his rapid pro^ref* and iplcndid conquctts, became 
imitative ; and in the contain of the Pyiluau gaiuci, the 


victory of Apollo over Python. 

Some years after this regulation, Sufsrion and lliefpis, 
both born in a fmall borbugh of Attica, named / aria, ap- 
peared each at the head of a company of altars, the one on 
a kind of A age, the other in a cart (a). The former at- 
tacked the vices and abfardities of his time ; and the latter 
treated more noble fubje&s, which he took from hillory. 

The comedies of Suiarion were in the lame tafte with thofe 
indecent and fatirical farces which were afterwards performed 
in tame o' the cities of Greece. They were long the fa- 
vourite entertamtment of the coantry people. Athens did 
not adopt this fpeciesof exhibition until after it was brought 
to perfe.^ion in Sicily. 

i'hcfpw had more than once feen in the feAivals, in which 
as vet hymns only were furtJ*, one of the fiiKrers, mounted 
on a table, form a kind of dialogue with the chorus. From 
this hint he conceived the idea of introducing into the tra- 
gedies an altar who, by Ample recitals introduced at inter- 
vals, fliould give relief to the chorus, divide the action, and 
render it more intcrefting. This happy innovation, toge- 
ther with fomc other liberties in which he had allowed him- 
felf, gave alarm to the lcgiflator of Athens, who was more 
able than any other perfon to difeem the value or danger of 
the novelty. Solon condemned a fpeciei of compofition in 
which the ancient traditions were di fgui fed by fictions. ** If 
we applaud faltehood in our public exhibitions (faid he to 
Thcfpis), we Avail loon find that it will infinuatc ilfeli into 
our molt facTed engagements/* 

The exoeflive approbation and delight with which both 
the city and country received the pieces of Thcfpis and 
Sufarion, at once jollified and rendered ufclefs the fulpici- 
ous forelight of Solon. The poets, who till then had only 
exercifcd their genius in dithyrambics and licentious fatirc, 
ftruck with the elegant forms which thefe fpecies of com- 
poAtion began to affume, dedicated their talents to tragedy 
and comedy. Soon after a greater variety was introduced 
in the fubjclls of the former of thele poerna. J hole who 
judge of their pleafures only from habit exclaimed, that thefe 
fubje&s were foreign to the woHhip of Bacchus ; but the 
greater number thronged with Hill more eogemefs after the 
new pieces. 

Fhrynfchus, the dtfciple of Thefpis, made choice of 
that kind of verfc which is moA fuitable to the drama, waa 
the author of fomc other changes, and left tragedy in it* in- 
fancy. 

A&fchylus received it from his hands enveloped in a rude 
vellment, its village covered with falfe colours, or a mailt in- 
cxprefftvc of character, without either grace or dignity in 
its motions, irfpiring the delire of an intereft which it with 
difficulty excited, A ill attached to the buffooneries which 
bad a mu fed rt» infant years, and exprdlitig its conceptions 
fometimes with elegance and dignity, but frequently in a 
feeble and low ftyk, potluted with yroU obfcemtics. 

In his firft tragedies he introduced a fccond ador; and 
afterward, copying the example of Sophocles, who had jull 
entered on his theatrical career, he admitted a third, and 
fomitimcs even a fourth. By this multiplicity of perfon- 
ages, one of his altors became the hero of the piece, and 
att railed to himfclf the principal intcrcll ; and as the chorus 
now held only a fubaltern Aation, jEfichyku took care to 

» If Wn 


(a) Sufarion reprtfented his firft pieces towards the year 580 before Chrift. Some year# after, Thcfpis made hi# fitft 
attempt* m tragedy, and aUcd hi# Akellis in 536. 
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Theatre, ftorten its part, and perhaps even carried this precaution 
* too hr. 

He is cen fared for having admitted mute characters into 
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duced an action, all the parts of which had a dependence err Theatre, 
each other ; and conducted his fubject, without wandering ’ ^ 

from it, through a juit extent to a determinate end. His 


his drama. Achilles, after the death of his friend, and pieces, fubjc&cd to the fume Iaw3 as tragedy, were known 
Niobe, after the deftruction of her children, appear on the in Greece, where they were configured as models ; and co- 
llage, and remain duiing fevera) tccncs mnttonlcl", with tlieir medy foon thared with her rival the fuffiage* of the public, 
beads covered with a veil, and without uttering a word ; and the homage due to genius. The Athenians, efjiecialfy, 
but if their eyes had overflown with teats, ami they had received her with the fame tranfpoits as they would have 
poured forth thcbtttcreft lamentations, could they have pro- t edified at the rewa of a victory : many of their poets cx- 
duccd an effeft fo terrible as this veil, this itlcucc, and this xrreifed their genius in this novel fpccies of composition ; 
abandonment to gtief ? and their names adorn the numerous lift of writers who have 

It wa* not fuflicient that the noble and elevated ftyle of been diilin? uiihcd in comuly from the time of Epicbntnuf. 
tragedy fltould leave in the minds of the auditor* a thong bach were, amona the more ancient, Magnet, Cratinu*, Cra- 


impreffion of grandeur; to captivate the multitude, it was 
requiftte that every part of the fpcV.aclc fhould concur to 
produce the fame effect. It was then the general opinion 
that nature, by bellowing on the ancient heroes a more 
lofty flat tire, had imprefTed on their perlcnsa majelly which 
procured them as much refpect from the people as the eu- 
ligns of dignity by which thty were attended, ihlchytui 
therefore raifed his aCtora on h'gh ftilta or hufkins. He 
covered their features, which were frequently disagreeable, 
with a mafk that concealed their irregularity. He clothed 
them in flowing and ma fnificent robes, tlic form of which 


tt s, I licreeratcs, Kupohs, and Arillophancs. They all iIju- 
rithed io the age of 1 'cricks. 

It we pci uic the comic pieces which have come down to 
us, we flivill be convinced that the folc object of the author* 
■was to pleal'e the multitude. The gods and heroes were 
travcilie !, grofs and obfccne language was o ten employed, 
and virulent invectives were often thrown out againil indi- 
viduals of the firll rank for remits and virtue. Towards 
the end of the Pdopoanefian war the licentiuufncfs of co- 
medy was tell rained. The chorus was Said nfidc, bictiufe 
the rich citizens were ala-mcd, and would no longer contri- 


was fo decent, tint the priefta of Ceres have uot ldulhcd to 
adopt it. The inferior actors were alio piovulcd with maJka 
and du flea fuited to their parts. 

In dead of tbofc wretched fcaffotc!# which were formerly 
erected in hath, he obtained a throne fumilhed with ma- 
chines, and cmhelliihcd with decorations. Here the found 
of the trumpet was reverberated, incenle was feen to bora 
on the altars, the Dudes of the dead to ante from die tomb, 
and the furies to mfh from the gulphs of Tartarus. In one 


bote money to fupport it, nor provide r- alk* with portraits 
for expofiug individuals. 

The poets being thus rcftiaincd from mentioning names 
of living perfons on the (lage, invented falfc names. They 
ft ill expo led real and known charaCtcia; and thus gave a 
more exquifite gratification to the ipedtators, who were 
highly amufed with finding out the perfons intended. The 
ciwiccucncc of llw law was only to make that done with 
delicacy which was formerly done in the moil indecent ami 


of hn pieces thefe infernal divinities appeared, for the firil 
time, with mafles of a horrid palcueU, torches in their hands, 
ferpents intertwined in their hairs, and followed by a nu- 
merous retinue of drcidful fpc&res. It is (aid that, at the 
fight of them, ami the found of their terrific howling*, ter- 
ror leized on the whole afletnbly, women milcarried, and 
children expired with fear; and that the magiftrates, to 
prevent fiviiUr accidents in future, commanded that the 
chorus Ihould confift only of fifteen a&ors ioftcad of fifty. 

The effedt ot fo many new object# could rot but atlonilh 
the fpedlators ; u or were they lcf# lurprifed and delighted 
at the intelligence displayed in the performance of the 
attorn, whom aEtchylus almost always exereiled lumiclf. 
He regulated thtir Heps, and tairrht them to give addition- 
al force to the a ft i ms by new and exprclfive geftures. 

The prog rets of the art was extremely rapid. J&fcbylna 
was born 525 years before Chrift, i! years after The fpis 
had afted his Alccllis. He had for competitors Clxrrtius 
Pratcnas, and Phrynichus, whofe glory he eclipled* and 
Koohoeles who mailed his ow n. Sophocles was born about 
the year 497 Li. C. about 1 4 years before Euripides. Thclc 
carried tragedy to the higheft perfection to which it attain- 
ed among the Greeks. aEfchylus pauitcd men greater than 
they can be, Sophocles as they ought to be, and Euripides 
as they arc. 

Invented towards the feth Olympiad (about 5P0 B. C ), 
and adapted to the rude manners of the nifties, comedy ven- 
tured n r t to approach the capital ; and if by chance tome 
companies of adtois, who were unconnected with any others, 
found their way into the city, and performed their indecent 
they were lefs authorised than tolerated by the go- 
v^h-jient. It was not till after a long infancy that this 
fptcies ot drama began fuddcnly to make a rapid .improve- 
went in Sicily. Ir.llcad of a fucceffion of {ernes without 
conaettion or tendency! the philotophcr Epicharmus intio- 


fcurrilous manner. Aritli>phar>c.s, in fume or his lattft pie- 
ces, has given us fume good examples ol this kind of come- 
dy, which is fometimes called the middle comedy. 

Comedy was ft ill liable to abufe, and therefore required 
farther reformation. As the uft of real names had former- 
ly been prohibited, real fubjects were adfo forbidden ; a id 
comedy from that time was no longer a fu y armed with 
torches, or a firebrand fcxttcring tr.i'ihicf, but a pkafing arid 
inltructivc companion. This is called the new comedy. The 
mod eminent among the Greeks in this improved fperic.a 
was Menander. HU writings are now loll ; but we may 
form a good ellimate of their merit from the comedies of 
Terence, which are fail to have been borrowed from Me- 
nander, aud to have nearly rvteinbkd the original, though 
interior in that vis cornua by which the elegant Grecian wan 
ditlingnifhcd. The comedy ot Menander is that which has 
been cultivated iu modern time*. 

To give fame idea of a Grecian theatre, we (hall defer ibr 
very thortly the theatre of Bacchus in Athens* which r, as 
built by the famous archiuci Philos in the time of Per ides. 

The pail intended tor the (pedaturs was of a lemicticular 
form, at the diameter of which was crafted the Itage. The 
orcheftra occupied the {pace where the pit in modern the- 
atres is fituated, where the mufic, the chorus, and the mimi 
were pliccd. It was four frtl elevated above the ground. 

The (pcciator* weic arranged in three gattnic* round all 
the fines ol the urcheitra except that next the ftage, each 
gallery containing eight ru*v# of feats. At the fatihcr end 
of the otchciiia, where the ftage is eretlcd in modern the- 
atres, (topsl the thymelc ur logeon, hut project in g a little CV»sV»«Vi 
towards the audience. It was a little higher than the or - %«•"< 
che lira, a:ic did not extend the whole bicadtb of it. In " r 1 * €< ** 
fomcr theatre* it was only fix teet iquarc. Here tlie prin- 
cipal pail of the chorus aade their recitations, and in co- 
mical interlude* the ittioii perfonntd. Behind the thy- 
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mc’c appeared the hpe or prolctnlon, corfidtrably rlcva- 
' ted. Ko part o- this theatre was covered except the Rage, 
and a hh»h p alloy called 1 irryj ftt apait tor the women. 
The A ihennus, being expofed to the weather, came ulnaily 
with great cloak:., to fecure them from 'the rain c?r the co!u; 
and for derince again d the fun, they had the /ciuficn, a kind 
of parMV.l, which the Roman? ufed alfo in their theatres by 
the name of umltllm : but when a hidden lloim arofc, the 
play van interrupted, and the fpeCVitors difperlcd. 

A fort of tent-work over the entire area o f the edifice 
might have been contrived aa a fhelter from the rain and a 
'(hade *100* the fun. Such a covering would have obviated 
the inconveniences of roofed theatres, which obftrud the 
free communication cf the air, and o r unmord theatre*, 
which do not keep out the weather. At Athens the plays 
were always rcprtfe-.ted in the day-time, which made the 
unroofed- (Kestrel Ids inconvenient. 

Plays were rr prcicr.te J . only during the three fe (rivals fo- 
Icmnizcd in honour of Bacchus. ’i he firH of thefe was ce- 
lebrated at the Piraeus, where fomc of Euripides’* piece* 
were fril pci formed. The fccond, which lalted only one 
day, was kept at the end o r January or beginning of Fe- 
bruary. The third, called the greater Divny/ia % was cele- 
brated a month after. It continued fcveral days, ard at- 
-traftrd a great multitude of fpc&ator*. In the fctriv& 
which J.iRrd only one day, five or fix dramatic piece*, either 
tragedies or comedies, wrrr performed. But iu the greater 
Dionyfia, which continued longer, 12 or 15, andfometime* 
more, were a&ed The performance be. 'an early in the 
mornin •, and fometimes lifted the whole day. 

The chorus according as the fubje& demanded, was 
compdfed of menrind women, old rnen or youths, ci izen* 
or (laves, priclls, foldicrs, flee. to the number of 1 5 in tra- 
gedy, and 24 in comedy. 'j*he cho r us came upon the fta^e 
preceded by a flute-player, who regulated their llcps ; fume- 
time* one after the other, but in tra-cdv more frequently 
three in front and five in depth, or five in front and three in 
, depth. 

*ihe fame perfons performed both in tragedy and come- 
dy; but, as amon^ ourfrtves, it was rare to meet with any 
who excelled in both. ’I he pay of thofc who had acquired 
great reputation was confiderabJe. Polus gained a talent in 
two days (rood to L. 225 Sterling*). Player* of eminence 
were folicitca by different aftor* of Greece to attend their 
feftfvals. If, after making an cn agtrr.ent, they 'ailed, 
they were obliged to p-"’.)' a certain fum o! money ; and if 
thiy were abfent during the fc (rivals of their own republic, 
they were condemned to a heavy fine. 

'i’he afior* had habits and tymbol* fu’ted to their pans. 
Kings wore a diadem, leancf on a feeptre which fupnorted 
an eagle on its too, and were drcfTed in long rohr* ot puiple 
or other fplcndid colours ornamented with i»old. Heroes, 
befides hvvin > their flat urc frequently increafed to fix ;eet 
Kn >li(h||, and their bulk in proportion, were frequently 
covered with the (kin o‘ a lion or 3 tyjer, and armed with 
fwords, quivers anj clubs. All who fullered importunes 
were a Hack, brown, or dirty white garment, which fre- 
quently bun.’ in tatters. 1 here were various kinds o* mafk* 
for tragedy, comedy, and futire. Tlicfe certainly took away 
the pleasure arifing from the expitrflion ol the countenance; 
but ?t any rate. littlcplenfnre could be derived I pom thiscir- 
cumftance in * Gitrian tlieatre, fom its immcnic fizc, and 
the great dilritncc of the audience from the fl?gc. 

Dramatic entertainment* weic introduced at Rome in the 
year of the city 391. ‘1 hey were called lu<i» /rrimi, because 
they were firft sited in a (hade (ormtd by the branches and 
leaves of trees. They were borrowed immediately (rom E- 
tmria, whence alfo they received their -full players. Thefe* 
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Etrvrianj at firfl only danced to a flute, without either fitly- TlifV*t» 
in? or a£tin'!. The Roman youth loon imitated them at " T 1 111 * 
their folcmn fdrivals, a^din ■ raillery in rude verfe*, and gef- 
turcs a rioted to the luljeft. Thefe series wrrccajlcd F/+ 
etnnmiy fr< m Fefeennia, a city of Etruria. I.ivius ndro- 
nicus was the fir:l poet who wrote a regular play in J^tin- 
This happened in the year o Rome f I 2 «*■ c ■ 4, about 1^0 
years after the death of Sophocles and Euripides, and 52 
after that of Menander. The Grecian model was after- 
wards introduced and cultivated much by Inceeeding dra- 
matic writer*. This was the model of * inlander, for the old 
and middle comedy was unknown ot Rome. As the Ro- 
mans were only imitators of the Greeks in the dramatic art, 
as well as in moft of the arts and fciences, nothing more is 
neceflary to hr find in pddition to the account which we 
have already given of the Grecian fl?ge. 

The origin of the Enrdiih llaqe is hid in obscurity. It 
was rot, however, copied front the Grecian or Roman ; for 
it was evidently different in form as well as in matter, aud 
may with more propriety be deduced from a Gothic origi- 
nal. It appears that there were theatrical entertainments 
in England ahnort as early an the cunqnell; for we arc tok) 
by William Stcplianidcs or Fit/. Stephen, a monk, wrho 
the rei 'n of Henry 11 . wrote his lieftripi-Q NabxUJJims Cl • ' 

vil ith J.otufottut, tliat ** I.ondon, indead o? the common in- 
terludes of the theatre, had plays of a more holy kind ; rc- 
prefentations of the miracles of confcdors, and the lit (Ter- 
mgs of martyrs. At this time there were alfo certain fets . 
of idle people, who travelled the countries and were called 
Mutarntru a kind of vagrant comedian?, whole excellence 
confided altogether in mimickry and humour. 

It is probable that, fonn a f tcr this time, the dramatic rc- 
prefent-.tions called Myflerits were exhibited: Thefe mvftc- 
ries were taken from fcrfpture-hiftory : fomc repre tented the 
creation of the world, with the fall ot^ Adam and Eve; fomc 
the (lory of Jofcph ; and others even the incarnation and 
fufferin -s of the Son o God .Thefe pieces were exhibited 
in a manner fo ridiculous as to favour libertinilm and infide-y 
lity, a* anpears by a petition o l the chauntcr* of St Paul’s 
cathcdtal to Richard II. in '.47?, playing, that “ fomc un- 
expert people mi ht be prohibited from representing the hi- 
ftory of the Old Ti. (lament to the pnju^ice of the (aid cler- 
gy. who had been at great c*penoe to repreknt it publicly 
at Chridmas.’’ 

In the year 1490, the pan’ (h clerks of London are faid 
to have nlayed interludes at Skinner s well on three fttcccf- 
fivc d'lys in July ; and, in 1409, to have added for eight 
days lucceffively a play concerning the creation of the world, 
a: the fame place which thence acquired the name of C/erJt - 
tnvttll. 

Thefe Myftcrie* were fucceedeJ by Moralities, in which 
the*c were fomc rude traces of a fable and a moral ; and 
fomc alio of poetry, the virtues, vices, and other afieCtion* 
of the mind bcin ' frequently perlonified. 

After thefe Moralities came what were called Interludes, 

•which made (ome aopro«ches to wit and humour. Mdny of 
4 hefe piecta were written by John Hey wood, jeder to Hen- 
ry VIII. 

In the time of Henry VIII. one or two pieces fad been 
publiihed under the clafiical names of Comfit* and Trjfrdy, 
but they appear not to have been intended for popular ufe. 

It was not til! the religious ferments had fubfi cd that tlie P/kV' * r * 
public had leifurc to attend to dramatic psntry. . In thc ,u ' 'fJz 
rcicn o( Elizabeth, tTa^edies a';d comedies bev^n to appear * lUt ,y 
in form, and could the poets liavc perftvertd, the fii ii mo- J 
tick were goo d. G>< t* t>ur t a legtiLw tra <edy, was a£ud 
in t;fi 1 ; and Gafceigm, in 15^, exhibited r, a 

itauiUtion from Euripideb, as alio The * reguhr 

comedy. 
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comedy, from Ariollo, near thiity years before any of 
“ Shake Ipe are s were printed. 

The people however ftill retained a rclith for their old 
IUT if cries nnd moralities, and the pnp"lar dramatic poets 
ferm to have in.rtic.thcm their mcdcl'. The graver fort ol mo. 
ralitics appea: to huve given birth to our modem tn». cdy ; 
as our comedy evidently took its rife fr. m the lighter inter, 
ludes o* that kind. And 2* moll or thetc pieces contain an «b- 
lurd mixture of religion a d buffoonery, an eminent critic baa 
well deduced from thence the origin of our unnatural tia- 
gi-comc ies. Even after the people had been accuflomcd 
to tragedies and romnl cr, moralities Hill kept their ground. 
One of them, intiilrd 7 hi A Vw Cujh*n t was printed fo late 
a* 1573. At length they afiumed uhc name of ma/'jvei, 
and, with forne ckdical improvements, became in the two 
following reigns the favourite entertainments of the court. 

Ax for the old rayfferies, which ceafid to he a fled after 
the reformation, they feem to have given rite to a thud 
fpccics of t*agc exhibition ; which, though now confounded 
with tragedy or comedy, were by our nril dramatic writers 
conhdcrcd *»s quite dillinct ftom them both : thefe were 
Litforical plays. or hiftbiica; a fixctcs of dramatic writing 
wdrich rdcmblcd the old ins lltrics in reprefenting a ferics of 
hiflorical events fimply in the order ot time in which they 
happened, without any regard to the three great unities. 
Thde pieces teem to differ from tragedy ju t as much as 
b’.llorical poems do from epic : as the Bharfiiia does from 
the Aineid- ‘ What might contribute to make dramatic 
poetry take this turn was, that loon after the myflerics 
cetfed to be exhibited, there was publillud a K»r.»c collc&ioa 
ol poetical narratives, called th: Aim or for AIaftjba<?u where- 
in a great number of the molt eminent characters in Euglifli 
liittory arc drwn relating their own misfortunes. This 
book was popular and o f a dramatic call ; and therefore, as 
an elegant writer has well obiervcd, might have its influence 
in producing historic plays. i hefe narratives probably fur- 
nilhed the fubjcCt&, and the ancient my Aeries juggefted the 
plan. 

That our old writers cor.fidcred hiflorical plays as fome* 
what didinct trom tragedy and comedv, appears from num* 
lierlefs pafht^es of their works. “Of late days (fays Stow 
in his Survey of l.ondon), inilead of thofc ftattc plays have 
been ufed comedies, tragedies, interludes, and hillories, both 
true and tained.” lieaumont and Fletcher, ill the prologue 
to the Captain , fay, 

** This is nor comedy, nor tragedy, 

“ Nor hjlory .**—— — 

Polo mu* in Him/et commends the a&ors as the l»«fl in 
the world, cither for tragedic, comedie, hiftorie, pallors!!, 
&c. And iJhakefpcare'b friends, Hemin^e and Con del), in 
the firfl follio edition of Ids plays, in 1623, have not only 
entitled their book “Mr William Shakcfpcarc’s Comedies, 
I liflorits, and Tragedies,” but, in their table of contents, 
have arranged them under thofc three feveral heads ; pla 
cing in the ciafs of hiftorir*, “ King John, Richard II. 
Henry IV. 2 pts, Henry V. lltnry VI. 3 pts, Richard HI. 
and Henry VIII.” 

This dhliihftion defervra the attention of the critics : for 
if it be the full canon ot lound criticifm to examine any 
work by thofc rules the author preferibed for his tiril ob- 
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fervance ; then we ought to try KhakePpeare’s hiAories by The n re. 
the general laws of tragedy and comedy. Whether the rule • 
itu.lt be vicious or not, is another inquiry { but certainly 
we ought to examine a work only by thofc principles ac- 
cording to which it was compofcd. This would lave much 
impertinent criticifm. 

Not fewer than 19 phyhoufes h?.d been opened before 
the year 1633, when Prynne puhlifltcd his Hifriomajlix . 

From this writer we learn that tobacco, wire, and beer, were 
in thofc days the ufu tl ?ccommoduion$ in the theatre, as 
now at idlers Wells. With re gard to the ancient prices 
of admiffjoii, the play ho life called the H-fc had five different 
priced feats, from ftxpence to hab.-a crown. Some houfes 
had penny benches. The two-penny gallery is mentioned 
in the prologue to Beaumont and 1 Ltcher’n ll'omun Hitter; 
and feats of' threepence and a groat in the paffage of Prynne 
lail relcnred to. But the central price of what is now 
called the Fit feems to have been a (hilling. The time of 
exhibition was early in the afternoon, their plays being ge- 
nerally aded by day light. All tcmale parts were performed 
by men, no a&ieft being ever feen on the public flage before 
the civil wars. And as for the playhoufe furniture and 
ornaments, they had mi other fccnes nor decorations of the 
llagc, btrt only old tapeilry, and the ftage ftrewed with 
rufhes, w ith habit.? accoulingly j as we are aifured in a lliort 
Difeottrie on the Englifh Stage, fubjoined to Flcckuoe'a 
Love's~King,lom^ 1674, 12 mo. 

(b) For the Hate of the theatre during the time of ohake- 
fpcarc, fee Playhouse ; where a full account of it is given 
iiom the late valuable edition of our illusions pucl’s vrotks 
by Mr Malone. During the whole reign of James I. the 
theatre was in great profperity and reputation : dramatic 
authors abounded, and every year produced a number ot 
new plays ; it became a fafliiori fot the nobility to celebrate 
their weddings, birth-days, and other occafiotn of rejoicing, 
with rnafqucs and interludes, which were exiiibited with fur- 
prifin ' expence ; our great architect, Inigo Jones, being 
frequently employed to turn it'll decorations, with all the lux- 
uriance of his invention and magntiiccncc of his art. The 
king and Ills lords, and the queer, and her ladies, frequently 
performed in tbtfc mutqucs at court, ayd the nobility at ihtir 
private Jioules ; nor was any public entertainment thought 
complete without them. Thistaitc for tlicatrica! entertain- 
ments continued during great pait of the reign of kir.g 
Charles the hrti ; but, m the year 1633, it began to be op. 
poied by the Puritans from the prtls; and the troubles tltat 
loc-u after followed entirtly fufptuded them till the tdlota- 
tion of king Ciiailes the fecond tu i 0 f jo. 

The king, at his rcitoration, granted two patents, ont 
to Henry Killi yew, Efq; and the other to Sir William 
Daveuant, and their hens and afli.'tis, lor forming twu di- 
ltinct companies of comedians. Kilh/rew’s wtre called the 
King's Servantj, and Davenant’s the l)uke*t Company. About 
ten of the co rpany called the King's Servants were 011 the 
royal hmifchold ciUblilhment, having each ten yards of 
fcarkt cloth, with a proper quantity ot lace allowed them 
tor liveries ; and in their warrants from the lord chamber- 
lain they were ftyled gent/emm of the great chnmler. 

'Fill this time no woman had been feen upon the Englifh 
ftage, the characters of women having always been performed 
by boys, or young men of an effeminate alped, which pro- 
bably 


Ts) We have been anxious to give as full an account of the ancient F.n>h 7 h drama as we could : we muff not omit, 
however, to i:i‘orm our readers what Mr Malone fays of the old plays, tv*, that not one play publdhed before 1501 
will bear a iecond rrtdmg ; and that excluffvc of my 'Aerie 9, tuoialitics, and tranffatiuui, there are but 34 pieces extaut 
wL*cb Were pulv ith' ‘d before that period. 
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Theatre. family induced Shakefpeare to make fo few nf his plays de- 
“*v*^pcnd upon female charafters, a* they m ill have been per- 
formed ro grest dlfadva~tage. I lie principal ebaratters of 
Ids urnurn arc innocence and* fimplicity. fuck arc Dcfdcmona 
nnd Ophelia; ?nd his Jpecimen of fimdnefs and virtue in 
Portia is very fliort. But the power of real and beautiful 
women was now added to the flage ; and oil the capital 
plays of .S'.iakcfpcare, Fletcher, and Ben Jonfon, were di- 
vided between the two companies, by their own alternate 
choice, and the approbation of the court. 

The king's fervants feem to have been allowed to be the 
bell company ; and when the variety of plays be an to be 
exhauffed, they drew the rrreater audiences. Davensut, 
therefore, to make head agaiitlt them, firft added fpcdfacle 
and mafic to aflion, and introduced a new fpecir* ot plays, 
fiticc called dramatic operas; among thefe were, 7 "/e T cm 
Pjykf. and Circe ; which, with many others, we-c fet otf 
with the molt expensive decorations of fceocs and habits, 
and with the beff voices and dancers. 

In 1684 the two houfes united, and continued together 
for ten rears. In 1 6$0 the play began at four o’clock ; 
and, we are told, the ladies of fafhion ufed to take the even- 
ing air in Hyde park after the representation ; by which 
it appears that the exhibitions were in hammer too. The 
principal a&ors were, Betterton, Montfort, Kynaflnn, Sand- 
ford, Nttktl, Underhill, and Leigh, commonly called Tony 
f-tigb ; the afticflcs were, Mrs Betterton, Barry, Leigh* 
B at ler, Montfort,' and Bracegirdle; and to thin company, 
in this year, old Cibber was admitted as a pci former in the 
lowelt rank. It was a rule with the patentees, that no 
young perfoo, who offered himftlf as an aftor, fhould be 
admitted into pay till after at lealt hall a year's probation ; 
and Cibber wriicd full three quarters of a year before he 
wa« taken into a faltry of 1 os. a week. 

In 1695 a new theatre was opened with Mr Congreve's 
comedy of Love for Love, which had fuch extraordinary 
fucccfs (fays Cibber) that fcarce any other play whs acted 
there till the end of the feafon ; but when the feafon end- 
ed, which appears to have begun in June, he docs not tell 
us, and it is indeed difficult to guefs ; for though the com- 
pany add in fummet* it feems improbable that they fhould 
Ihut up the houfe in winter, a* it is difficult. to conceive any 
rrafon tor fo doing. Congreve was then in fuch high repu- 
tation, that this company offered him a whole fhare (hut 
into how many fharcs the whole was divided Colley has 
not told us) upon condition he would give them a new 
play every year. This offer he accepted, and received the 
advantage, though he never fulfilled the condition ; for it wav 
three years betoie he produced the Mourning Brule , and 
three more before he gave them the Way of t World. 

It is not neceffary that we give in detail the remaining 
hiftory of the En^liffi ilagc : thofe who are anxious to be 
acquainted with it mayconfult Cibber’s hillory of the ttn.»e, 
continued by Viflor, under the title of /t Wflory of the 
Theatres of J.ondm and Dublin from the year 1730. We 
(hall only mention a few fadts refpettin^ the falarics of the 
players about that period, and the rife of the price of play- 
tick rts. 

A difference having arifen in 1733 between the mana- 
gers and aitors, moil of the adtors let up for thcmfclvcs at 
the little theatre ill the Haymarket. Upon this the mans- 
gers publifhed theT following account of their falarict, to 
fhew the public how little room they had to mutiny. To 
Mr Colley Cibber, from the lime of letting his Ihare till 
he left the tali it. per week. Mr The. Cibber 5I. 

acd his wife $ whole lalary till her death, without doing the 
company any fcrvicc the greatell part of the winter ; and 
hia own alfo, during the time ui his bcinj ill, who per* 
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formed bat feldom till after Chriffmas. Mr Mills jun. 3I. Thcxtr® 
under the fame circumftancis with regard to his wife. Mr jj. 

Mills fen. il. /vr day for 200 days certain, and a benefit . . 
clear of all charges. Mr johniton 5I. Mr Miller ;t. paid 
him eight weeks before he aded, befidcs a prdcut of 10 
guineas. Mr Harper 4I. and a prefent of 10 guineas. Me 
Griffin 4I. and a orient. Mr .shepird 3L Mr Hillam, 
for kimfelf and father (though the latter is ot little or no 
krvice) 3 L Mrs Heron 5I. raifed from 40s. laft winter, 
yet re Hi fed to play levcral parts »ffign*d her, end a fled but 
feldom this fcaion Mrs Butler 3I. per week. Bv thefe ani 
other ialaries, with the incident charges (belides clothea 
and fee oca), the patentees arc at the daily charge of 49L 
odd money, each ading-day. 

Till about the fame time, the prices at the theatre were 
4s. the boxes, 2b. 6d. the pit, is. 6d. the ftril gallery, and 
is. the fecond, except upon the firil run of a new play or 
pantomime, when the boxes wete 59. the pit 3s. the firft 
gallery 2 s. and the fecond 1 s. But Fleetwood thought fit 
to raiic the prices for ar. old pantomime, which was revived 
without cxpencc. This produced a riot for feveral ni hts, 
and at laft a number deputed by thi pit had an interview 
with the manager in the green room, where it was agreed, 
that the advanced pi ices fhould be conllantly paid at the 
doots, and that fuch perfons as did not choofe to ftay the 
entertainment fhould have the advanced part of their money 
returned. This wag a very advantageous agreement for the 
manager ; becaufe, when the aiidieucc had once paid their 
money, and were feated. very' few went out at the end of 
the play, and demanded their advanced money ; the few 
that did it at firll, fo*>n grew tired, and at lafi it fettled in 
the quiet payment of the advanced price, as at this day. 

It has been frequently a fubjecl o! debate, whether the 
ftage he favourable to morals. Wc do not mean to enter 
into the controverfy ; but we (hall make tr. observation or 
two. It will be allowed by all, that the intention of the 
players in a&ing, is to procure money ; and the intention 
of the audience in attending the theatre, is to icck amufe- 
ment. The players then will only act fuch plays as they 
believe will anlwer their intention. And what fort of plays 
are thefe i They are fuch as corrtfpor.d with the opinions, 
manners, and tafte, ot the audience. If* the tnfte of the 
audience lie grots, therefore the plays will be grots ; if 
delicate and refined, they will he tlie fame. And if we go 
back to the time of Shnkefoearc, we ffiall find that this has 
been uniformly the c?-le. The conclufion, then, which we 
draw, is this, it the talte ef the audience be pure, free from 
liccntimilncfs, the plays will be the fame, and the fttge will 
be favouiablc to virtue. 

THEBAIC Powdfs. Sec Puaku. act Index. 

T 1 IEBAID, a celebrated heroic poem of Statius, the 
fubjefl whereof is the civil war ot Thebes, between the 
two brothers Eteocles and Polyuicc9 ; or Thebes taken by 
'i hefeus. 

THEBES, the name of a celebrated city of ancient 
Greece, it is fuppofed to have been built by Cadmus, f 
about the year of the world 255 This Cadmus, accord- Account of 
in< to the Greeks, was the fon of Agenor kin-- of Sid on ort'aJmu* 
ol Tyre; but the Sidonian* allow him to have been of no*^* 0,104 ** 
higher quality than his cook, and tell us that his wife was 
a mufician at court, with whom he ran away into Greece. 

The Greek writers tell us that being commanded by his 
father to go in (circh of his daughter Europe, whom Jupi- 
ter in the ffiapc of a bull had carried off, and forbid to re- 
turn without her, he built, or rebuilt, the city of Thehes, 
after having long fought her in vain. He was at firil op- 
pofed by the Hy antes and Aonts ; the former of vvhum 
he defeated in battle, and forced to retiic into JLocris: 

the 
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hc onc of muhilude of fables in which the early part of the Gtccian 
? !* c CI '^ hillory is ohfeured, arc of opinion that Cadmus was one of 
Caxuanitct. the Canaanitct expelled by Jofliua ; and that he was ot the 
family of the Cadmooites mentioned hy Mofes and'Jofhua. 
He is univcrfally allowed to have introduced the Phoenician 
letters into Greece, fet up the firft fchooh, ami introduced 
bra lo ; which, from him, had the name of Cadmtan given to 
it. The government^ of Thebes continued for a long time 
monarchical ; and the names of a number of its kings have 
been tranfrnitted to us, with fome account of their tranfac- 
tions ; but fo much obfeured by fable, that little or nothing 
can be determined concerning them. Wc (hail therefore 
pafs over this labulou* part of their htftory, and only take no. 
tice of that period of it when the Thebans emerged from their 
obicurity, and for a time held the fovereignty of Greece. 

Though the Thebans had been famed in the early period 
of their hillory lor their martial achievements, yet in pro- 
SunkT' C - **** l ' mc l ^ey k rfn IO degenerated, At the time 
“P P*® t j lc i nva f !on D f Xerxes, they * j ere the fit ft people in 
Greece who were gained over to the Perfian intcrcft. On ac- 
count of this mtfbchaviour, they were become very obtioxU 
ous to the oilier ftates, efpecially to the Athenians, wliofe 
power and renown increafed every day. and threatened at laft 
Poe them- to them U P altogether. The 1 hebans being in no con- 

fclvet un- dition tooppofc fuch a formidable power, put themfelvc* un- 
der! he pro-dtr the proteftinn of the Spartans, who, out ufjealoufy of the 
Athenians, readily forgave them ; and fo grateful were the 
Thebans for the kindnrfs ftiown them at this time, that du- 
ring the tfhole of the Peloponncfian war Spzrt3 ha ! not a 
more faithful ally By thclc means they not only recovered 
the government of Bceotia, of which they had been former- 
ly in pofteflion, till deprived of it on account of their Tiding 
with the l'erfians, but their city became one of the firft in 
Greece. By this profperity the Thebans were fo much 
elated, that, when the peace of Antalcidas came to be fi jo- 
ed, they refufed to agree to it, as they were thus once 
more deprived of the government of Bceotia ; fo that it was 
not without the utmoft difficulty that they were overawed 
into it by the other ftates. Not content with forcing them 
to give up this point, however, the Spartans undertook to 
Incut chan- change the form of the Theban government, which at this 
the citadel ^ mc was a democracy, and accomplilhed through the trcach- 
feizcd by cr y °f thofc who had the care of the citadel, 
thr Spar- The Thebans continued under the power of the Spar- 
tan *- tans for four years ; at the end of which term a confpiracy 
The The- hcini? f°noed againft them by fome of the principal people 
bam rcco- ln the city, among whom was a young nobleman named Pe- 
ver rheir U-/o fiJat, the Spartans were maffacred and driven out, and the 
bert, under cltadc , regained. During the tumult Epaminondas, after- 
re,op< $. wir( j § t h e celebrated geneial, with a number of the beft ci- 
tizens, joined the party of Pelopidas ; and the latter having 
called a general aftcmbly of the Thebans, proclaimed liberty 
to them, and exhorted them in the ftrongeft manner to 
fight for their country. This fpeech was received with the 
greateft acclamations ; Pelopidas was unanimoufly fftoclaim- 
ed the preferver of Thebes, and was charged with the ma- 
nagement of the war which was then to be declared againft 
Sparta. 

Thefe tranfaftions fo milch ocafperated the Spartans, 
that they immediately fent their king Cleombiotus a. ainft 
them, though it was then rhe depth of winter. The Athe- 
nians, in the mean time, who had hitherto aftiftcd the The- 
bans, declined any farther connection, left they* ftiould draw 
upon themfelves the refentment of the Spartans. But 
Vol. XVIII. Part II. 
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they were foon after determined to aft again on the fame Theb -«. 
fide, by an attempt which the Spartan general, Sphodnas, ’ ' 

had rafhly made on the Pyrxum or harbour of Athena. 

Thus, by means of the Athenians, a powerful diverfion was 
made in favour of the Thebans, who gradually recovered 
nil the towju of Bceotia, and at length bepan to aft often- 
fivcly againft their enemies, and made a powerful in ration 
In Phogis. They had now many (harp encounters with 
them ; which, thou gh they did not amount to decifive 
battles, yet did not fail to raife their courage, and diftrefs g 
that of the Spartans. In thefe encounters Pelopidas al-The Spar* 
ways tignalized himfvlf ; and in the battle of Tanagra,** 11 * detcat- 
where the Laccdrmoniant were entirely defeated by the A-*^* 1 ***“ 
them’ans and tlieir allies, Pelopidas had a principal (hare in' 
the vifuiry, and killed the opartan general with his own 
hand. Soon after this, with a body of only 300 ’['hebans, 
he entirely routed and difperfed near icoo Spartans ; which 
wag the grecteft difcracc the latter had ever known ; for 
till that time, whether in war with the Gtcektor Barbari- 
ans, they had never been overcome by an equal, much lefs 
by iuch an inferior, number of troops. 

Thefe fucceftcs of the Thebans greatly alarmed the A- 
thenians, who continually fought to oppofe their giowing ^ 
power. In this oppofition they were joined by the Platre- piatj;, 3*4 
nns, who on this account became extremely obnoxious to theTfitfpia ra- 
Thebans, fo that they at laft came to a refolution to fur-*^^ tf,c 
prife their city. This they accomplifhed, and entirely dc- 1 c ***■ 
ftroyed it, together with Thcfpia, another city extremely 
well affefted to Athens. Soon after this, the Thebans, 
encouraged by their fucccfi, began to think of enlarging 
their territories, and of making encroachments on their neis h- yo 

bourn, as they faw other ftates had done before them. This Account of 
fpirit of conqueft is faid to have been raifed by their gene-Ejuaunuo- 
ral Pelopidas ; in which he was tecondcd by Kpammontks, ad** 
perfon who, though like him endowed with all the neccfta- 
ry qualities to make a complete captain or patriot, had till 
then preferred a private life, and lived in a contlant coutfe 
of virtue and the ftudy of philofophy. He had as yet fel- 
dom appeared in public, except to get himfclf cxcufcd from 
thofe ftatc-crrploymcnta which were fo eagerly courted by 
others. This, however, had not hindered him from con- 
trafting an intimate fiicndlhip with Pelopidas, which had 
been daily improved by the correfpondence of their temper* 
and principles, as well as by that real which both difpbycd 
for the good of their country ; which laft had made them, 
even before this time, appear together in 'aft ion, and to fuch 
advantage, that Epaminondas’* merit could be no longer 
concealed, nor indeed fuffer him to continue longer in his , 
beloved retirement : fo that he faw himfelf, at length, de- 
fcrvcdly placed at the head of the Theban troops ; where 
he gave Iuch early proofs of his future prowefa and abilities, 
as juftly gave him the next rank to Pelopidas. Both came 
now to be eonfidcred in the fame light, as generals in the 
field, as governors at home, and as complete ftatefmcri in the 
council. When the general treaty for reftoring peace to 
Greece came to be propofed by the Athenians, and waa 
upon the point of being executed by the reft of the ftates, 
the Thebans refufed to agree to it, nnlefs they were com- 
prehended in it under the name of Deration. This demand 
was os fttrnuoufly oppofed by the other contrafting power* 
as infilled on by Epaminondas, who was there as ambaftador fy 
on the part of the Thebans. Agefilaus, in particular, told him Hi* diffe. 
in plain terms, that the Thebans ought to evacuate Bceotia, rente with 
and leave the cities of it free and independent. To which he£*? e ^ aut 
was anfwcrcd by him, that the Lacedaemonians would do 
well to fet them the example, by reftoring Meffcnia to its 
ancient proprietor, and Laconia to its ancient freedom ; for 
3 F that 
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T li y bo. the prctenfions of the city of Thebe* to Berotia were 

' as well founded, at lead, as tbofc of Sparta to thofe two 
countries. After llTs he went on, and (bowed how far 
Sparta had a.’gtaodued lierfeif at the ex peace of her nei.^h- 
bours : that peaet might be indeed obtained, and upon a fj- 
lid and laiiiny footing ; but that this could not be otherwise 
than by bringing all to an equality. This bold, though 
juft remonH ranee, in which not only Thebe#, but Greece in 
general was concerned, failed not, however, to ofafperate 
the haughty Spartan monarch ; and the Athenians, who 
had tDl now looked upon tlic Thebans as dependents either 
ouihcm or on the Macedonians, were not a little offended 
to hear their ambaftador* talk in fuch hi^h terms. 'The rc- 
fult of the conference was, that Agelilans Aruck the name 
of Tlfbfx out of the treaty, and declared war againtt them, 
fl about the year 37 1 B. C. 

The Sjur- The Thehar.s were in no fmaD conftcrnation to fee them* 
tso detlw fdves engaged in a war with the power'd Spartans, with- 
out an ^ to them ; and the reft of the Grecian Ante* 
having made peace with the latter, began to look upon the 
ruin of the funner as unavoidable. However, they rciolvtd 
to make the beft defence they could j and put their army 
under the command of Epamlimnda#, aifiguing him, at his 
own requeft, fix others to a& as councilors or affiftar.ts. 
'The Theban army confided at moll but of 6000 nvcu, 
whereas that of the enemy wa. at Icaft thrice that number ; 
but Epaminonda# truffled mod to his horde, wherein he 
liad much the advantage both in quality and good ma- 
nagement : the reft he endeavoured to fupply by the difpo- 
fnion of his men, and the vigour o’ the attack. He even 
rc’ufcd to fuficr any to ferve under him in the engagement, 
13 but fuch as he knew to be fully refoKxd to conquer or 
Are enure <!Je. The two armies met at Lioctxa, where the Spar- 
'l f e *’ e 5f * tans were defeated with great /laughter, as related under that 

u i.cuitro. . , 0 n 

art ide. 

The viftoriottl general, defirous to improve this great 
vi&ory, fent an herald, crowned with garland#, to commu- 
nicate it in form to the Athenians, in hopes that this would 
T< be aa dTcftual means to reunite them to the Theban inte- 
The A the* tefi. But it proved quite otherwise. Athens, which now 
looked upon them with.a jealous eye, and had then in view 
j*' ; >l t ^ le the fovercignty of Greece, cholc rather, if they could not 
C *' 414 ' wholly obtain it, to lhare it with Sjiarla, than to let the 
Thebans into the whole ; and therefore even declined giving 
their herald audience. However, the Thebans took care 
to llrenglhen themfelvcs hy alliances; and, befides the Ar- 
cadians and Elcaus, had got the l’hociant, Locrian*, A- 
i ^rnanians, Eubccans, and other Rates, under their depeud- 
trice : fo that they were novr in a condition to act often five- 
Tic 'i he- fivcly a *air.ft the Spartans. Accordingly, under pretence 
hsn#inva ’cof afliibing the Arcadians, they entered Pclopouncfu* with 
fwhs 3 ? aU » nt arw y, with Epaminundas and Pclopidai at their 
f.fTBii ‘shk ^ ca ^* Here they were joined by the Arcadian and other 
m t.Li f confederate force# ; fo that the whole amounted to 40,000, 
*r«r repul- fome fay 50,000 men, befides great numbers of thofe who 
followed the camp, rallicr for plunder than fighting, and 
were computed about 2C,o~o more. The army was divided 
into lour columns, and n.oved ftraight toward# Scl'alta, the 
place of their rendezvous, from which they purfued their 
journey with fire and fword towards Sparta. But here they 
were repuifed by Agefilaus, who was then returned to that 
metropolis. 

i'o repair, in fome mcafurc, this difgrace, and at the 
lame time to leave forr-c laftin? monument which fhould re- 
dound as much to his glory as to the mortification of the 
Spartans, Epeminondas left not their territories till he had 
rcflorcd the poftrrity of the old Mefteuians to their ancient 
don-Juions, out o t which they hid been baniihed near 300 
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years ; rebuilt their capital, and left a ftrong girrifoo for Th*be». 
it> defence. He was, however, like to h3ve been flopped in * 
his return by Iphicrates, whom the Athenians had lent 
(2,000 men to intercept him; but this lall loitered fo long i act ieft- 
at Corinth, that tlie Thebans had p.dTe l the defiles of Con- **.! to rhrj*> 
chrer, the chief place wheic he couli have obftruded hi* aucieilt 
rctreat*had he taken poflifiiou of it in proper time Epa- ,nuuo ° fc 
minondas continued his match till he came in full view 
of lire city of Corinth. He found the roads choaked 
up with trees, rocks. Hones, and every thing that could 
render them tmpafTablc ; and the Corinthians well fortified, 
and rcfolule on a fiout defence. But he came fo furioufty 
upon them, notwithftatiding all thefc difficulties, that they 
abandoned all their entrenchment* and outworks to the 
Thebans, and fled into the city. Thither thefc purfued The Co in, 
them fword in hand, and made an horrid (laughter o! them ;*Mui«dc- 
iafomuch that Corinth mult have unavoidably fallen iuto ftaud * 
their hans J .s, had their general* thought fit to purluc thefc 
advantages ; but whether they were afraid of the Atheni- 
ans falling upon them, or apprehended fome dangerous am- 
bufti in a country with which they were hut inditTcrcmly ac- 
quainted, or whether the army was too much weakened 
through fo many fatigues, or hilly, whether the coldrefa of 
the fcafon, it being then the depth ol winter, would not 
permit them to proceed farther, they immediately marched ^ 
towards Boeotia. This gave luch ar. handle to their cnc-gp^,,; l)ftru 
mica, that they met with a very mortifying reception at *«x J , Pc- 
their return to Thebes, where they were both arreiled, and 1 
chipped up as ftate-prifoners, for having prefumed to pro 
lone, their command four months longer than the time li- 
mited by law, which time took in almoft the whole of their 
expedition from their firll entrance into Pelopunucfut. How- 
ever, at lail, the judge* being aftmmed to proceed any far- 
ther, they were both honourably acquitted. 

This profecution had been chiefly carried on and encou- 
raged by Mcncclides, a difeonteuted 'Theban, aud a bold 
and able Speaker, who, by his aitfui calumnies at the trial, 
had io far prevailed with the judges a# to get Epaminouda* 
deprived of the government of Boeotia for a whole year, 
though he could not gain the fame advantage againft JVlo- 
pula*, who was a greater favourite of the people, as being 
his lemur. at 

By this delay the Spartans, with much difficulty, had rc-" r »r re- 
covered themfeive* from their great defeat at Leuctxa, and 
fettled their affairs in as good a posture as they could : but 1 
though they had repuifed the Thebans in Pelopooucfu*, yet 
from the exploit* they had performed there, cfpcciaUy in 
the difmembermg the whole kingdom of Mefleuia .Torn 
them, they had ftill caufe to fear wliat their forces mT.ht 
do under two fuch generals ; and had accordingly taken due 
care to ilrcngthcn themfeive* againfl them, and to provide 
themfeive* with a great number of auxiliaiics from other 
ftateu, cfpcc tally Irom that of Athens, with whom they had 
renewed their old treaty, and had agreed that each Should 
have the command five days alternately. Soon after this trea- 
ty the Arcadians renewed the war, and took Palltnc in L*. 
conia by florin, put the gairifon to the fword, and were pre- 
fently alfifted by the Argives and Elcaus, and especially by 
the Thebans, who lent to them 7000 foot aud 500 horfe 
under the command of Eparair'ondas. This fa alarmed tl»e 
Athenians likewife, that they immediately fent Cobrias 
with fome force* to oppolc his paftage in good earned ; and 
he fo behaved himfclf againft the Thebans, that they were tt 
forced to abandon Felponoclus a fecund time. This ill- He I be- 
fucccfs gmr( frc(h occafion to the enemies of Epair.inondas^f*^* 
to blame his conduct in the bighetl term*, notwithstanding*^ 
the lingular bravery with which he and hu. troop* had for- 
ced the pau. Even hu inend* could not but fufpe& him 
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of partiality fo? the Spartans, in not puHVdng his ?dvaijige 

over them, am) making a greater flauy liter ot them when he 
had it in His powers whilft his enemies made it amount to 
no lets than treachery to his country : io that their brave 
general was once more deprived of the government of Baco- 
ti a, and reduced to the condition of a private man. He 
did not continue long under this dif trace, before an occa 
fion offered to make his fervice*. again of fuel* needfity to 
the llate, a» to give him an opportunity to retrieve his fame, 
and wipe off the ftaio which his cncmicu had thrown upon 
him. 

Hie Tbcffaliana, who had groaned fome time under the 
tyranny or the ufurper Alexander, turnamed the Plnrjtun % 
lent an imbaify to Thebes to implore their aid and protec- 
tion ; upon which Ptlupidat was iminrdiatily tent as am- 
baitador to cxpolfulatc with him on their bihah. He was 
then in Maerdon, ‘rom whence he Ux>k the young prince 
Philip, afterwards the celebrated monarch, in order to pro. 
ted aiul educate him ; and, upon hit return, marched di- 
rcCtly to Pbarlalua in ThtlfaK, in order to puoilh the trea- 
chery ot fome mercenaries, u ho had deferred the Thebans 
in that expedition ; but- when he came thither, he was iur- 
priied to be met by the tyrant at the head of a numerous 
army before that city, whilft his own was but i&.*n hand* 
ful at men iu companion of it. However, whither he flip* 
poled, or would be thought to do fo, that . ilex airier came 
thither to jollify him felt, and aiuwcr to the complaints al- 
leged again ft him, he went, with Umcnia? his colleague, to 
him unarmed and unattended, not doubting but his chat after 
as ambaffador rom fo powerful a republic, joined to his own 
character and authority, would protect them from infult or 
violence : hut he touud himielt mi (taken ; for Alexander had 
no looncr got them in his hiadft, than he caufcd thim to he 
fci/.cd, and feat prifoners to Phers. 

i he i Urbans, highly relent in.; the indignity o&**cd to 
tbeir ambaffatiurk, lent immediately an army into Tbeflaly : 
but the generals were repulled with great lols by the Phe- 
rsean ufuipcr; and it v as owing to Epaminondas, who was 
among them only as a private erutincl, that they were not 
totally cut off. For the Thebaus, finding tbemiclves in 
fuch imminc t danger, which they attributed to the incapa- 
city of their generals, had immediately recourfe to him, 
whole valour and experience had been lo often tried ; and, 
partly by. pcifuahon* and intreaties, and partly by threats, 
obliged him to take the command. This foon gave a diffe- 
rent turn to theur affairs, and converted their flight into a 
f*?e and regular retreat ; fb' he took the horte and light- 
armed loot, aiul placed himkl' at llxrit hi»d in the rear, and 
charged the enemy with fuels vigour and bravery, that he 
obb^id ilicm t dibit from their ourluit 

However, as the army had i offered fuch lofs before as 
oot to be able to puilue them in then turn, he was obliged 
to return with them to i hibes, with their puklkinimou* 
gcDii.nl ; white the latter were fined I2. w: drachms each, 
and the fortnet wax rcui Hated in the command, a':d lent 
with a new rciuiorcimcfit to repair the late di'honoui, and 
piokcutc their fcvrn^.c. i he news of his being in full 
oiaichoo this errand greatly alaimtd the tyrant ; but Epa- 
ruinoudas, preferring the lately of hii impiifoncd colleague 
to all other coniideiatious, forbore pushing hollilities to ex- 
tremes, fur tear of provoking the enemy to wreak all his fu- 
>y on lum ; to prevent which, he contented hinjlrlt for a 
while hovering about with his army, aiul now and then with 
luch flight fkirnuO.es as jhould intimidate the tyrant, and 
bring him the fooner to make fome iaridactory otters. A- 
lcxauJtr being fully convinced o) the lupcriority o* the The- 
ban general, was gled to accept of a truce of 30, days, and 
tv rciloic i clop t das and Iimcuias to him j upon which he 
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immediately withdrew his forces, and returned with them Thebe*, 
to Thebes. v —— r 

By this time Thebes was railed to a fuffirient height of 
reputation and glory to be»rin to aim in camel! at the 
foverei,;oty of Greece. '1 he maio obftaclc to it was, 
that the other ftates grew fo jealous of her prefent great- 
ncls, as to enter into the ftvongeft alliances and confedera- 
cies to prevent its farther growth | lo tivat not bring able 
now to procure many allies at home, they made no difficul- 
ty to leek lor them abroad ; and the Lacethemnnianx, by 
leading the van, gave them a plaufible pretence to folhvr 
their flips, and to procure an alliance with Perka, which at 
th*t time they found was ready to accept of the offers on any 
term . ; (tie only quell ion was, which ot the three Oates 
ffioidd be pre erred, Sparta, Athens, or Thebes. . a t the 
lame tune, the Thclians propoied to their new cordednates 
to fendlikewife proper deputies to the Periian couit, in or- 
der to fupport their rcfpcctivc intcreffs ; which they re?.cily 3 g 
agreed to, 1 heft* were the Arcadians, Elcans, and Ar S-ecef. of 
gives; at the bead o: whole deputation Pclopidas was lent^Oj k! s 
oil the Ixhal ot the Thebans; which tlx Athenians bring 
apprilcd o% appointed two on their part. Thefe beio" all 
artived at the Pufian court, began to pur foe each their re- 
fpcCiive intetetts; but Prlopidas had by that time gained 
Inch credit there, both for his liu ;ular addrefs and his e»- 
tiaordinary exploits, that he was diftingudhed in a particu- 
lar manner from all the other deputies, and was received by 
the king with the moft manifeft marks of honour and efteetn, 
who freely owned himlclf convinced that the Thebrns were 
the people ou whom he could moft fafrly depend ; and after 
hiving greatly appl .tided the equity of his demands, rati- 
fied and contained them with great lead inefs, to the no imatt 
mortification of the other dates. The lubftance ot them 
was, that the liberties formerly granted to the other towns of 
Greece (hould be confirmed; that Meflenia, in particular, 

Ihould continue free and independent on the juritdtdfion of 
bpatta ; that the Athenians Ihonld lay up their fleet ; and 
that the I hi bans fbould be looked upon as the ancient and 
lurriditary friends of’ Petfia. 

The 'i hebans took advantage of t^e difTcnlions which 
prevailed among the Greeks a* a pretence for increaliug t p 
their lorces; and Epamioondas thought it a proper opp i T t The- 
tunity for his counttymen to make a bold v-ffurt to obtain l*** 1 * l r,> * 
the dominion at fca, as they had obtained it in a great mca.^^ 1 *’ 
fure a' land. He propolcd it to them in a public affembJy,jj cCt> 
and cncouragtd their hopes from the experience of the 1 -a- 
cidacinoiuaufc, who in Xerxes’s time had, with ten fhips only 
at lea, gained the lupirionty over the Athenians, who had 
no fewer than aoc *, and added, that it would be a c! if race 
row to 'i lubes to fuffer two fuch republics to engrofs the 
empire of lo extenlive an element, without putting in at 
leal: ioi their fhare of it. Tlx people readily caitx into his 
prcpoial, not without extraordinary appiauhe, ami immedi- 
ately ordered loci galleys to be equipped ; and in the mean- 
while fern him to Rhodes, Chios, aud Byxantium, tofccure 
thole i talcs in their iutereft, and get wliut aflitlancc he could 
from them. Hii negotiations had all the luccefs lliat could 
be wilhed lor, not with .landing the ttrenuyu* oppofition of 
the mtxnians, and of their admiral Laches, who was Tent 
with a powerful fquadron againft him. But what more ef- 
fectually thwarted all his mcafures, was the woik that they 
found for him at land, and the obliging the Thebans to 
take part in the quarrels that then reigned among their 
neighbours; fo that whatever projects they had concerted, 
proved aboitive tor the prefent ; and the death of Epanu- 
noiid'^s, which happened not long after, put an effectual hop 
to them. 

During the abfence of that general, aud of his colleague 
3 F 2 Fclopidas, 
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Thebe*. Pelopidas, the Orchomenians, being fptnted up by Tome 
u — -v— Theban fugitives, had formed a citfigo to change the The- 
ban government into an ariftocracy ; and 3 .0 horftmen of 
the lormer had been a&ually fent to put it in execution. 
Their project, however, was timely difeovered by the vigi- 
lance ot the magiftrates, who caufcd them to be ici/cd, and 
The ory rf put immediately to de?.th. They next fent a fuff.cicnt force 
Ore home- again!! the city of Orchomcnos, with orders to put all the 
ue« f*acv. mcn lo death, a’id to fell the womtn and children for (laves, 
which was punctually done ; after which they razed that 
noble city to the ground. Pelopidas was then on hi* way 
IVapitU* to ThtfTaly, at the head o. a powerful army, whither he had 
marges a- teen fent to affift the Thcflatians, who (till groaned under 
^heffJun tyiauny 01 Alexander the Phcnran, and had made foe- 
tynot. rai brave efforts to recover their liberty, but had been ftill 
overp jwtrtd by that ufurper. Bein' joined by the I heffa- 
llans, he encamped in the (ace ot the enemy, though far fu* 
perlbr in number, and con ft in • of above 70 , 0*0 mcn. A 
fierce crg.tg rnent (oon enfued. in which both fide* (ought 
with uncommon bravery. The place where the buttle wa* 

• fought wiu called Cyno / fphola % from fcveral little Irlb on it, 

between which there ran a large plain. Both fidcs cudca- 
toured at rirli to pod thcinfclves on thefe eminences with 
tlicir foot, whilit Pelopidas ordered hi* cavalry to charge 
tliat of the enemy below ; which they did with fuch fucceis 
that they foon put them to the rout, and purfued them over 
the plain. i hi» obliged the tyrant to eain the tops of the 
hills, where lie greatly ann ycu the I hcfizlians that endea- 
voured to force thofe afccnls ; fo that Pelopidas was obliged 
to give over his puifuit to come to their relief. This im- 
mediately infpired the Thcffalians with frefh courage, who 
began again to chai »c the enemy at fcveral onfeta ; and loon 
threw them into inch disorder, that they were forced to 

5 ive way. Pelopidas no fooner perceived the advantage, 
ran he began to look about for Alexander, with a dchgn 
of engaging him. Having found him out as he was com- 
mandin-: his right wing, and endeavouring to rally his men, 
be moved diicdtly to him ; and *bcin ' got near enough to 
be heard by him, challenged him to decide the battle by 
fingle combat with him. Alexander, inAtad o> accepting 
thy offer, turned about, and with all the fpeed he could ran 
to fereen hiinfeh among il his guards. Upon this Ptlopidns 
charged him with fuch furious fpeed, that he obliged him 
to mire farther, and ihe her him kit within the thickcft 
ranks; the f» ht of which made ham attack with frefh vi- 
gour, and fight more dcfperatcly againft him. He tried in 
vain fcveral times to break through their ranks to reach him, 
cutting down great numbers > f thofe that came forward to 
oppofe him : his ear ernefs at length expofed him fo far to 
the darts that were (hot at him at a diftance, that lome of 
them went quite through his armour, and rave him a def- 

S crate wound or two, while the red advanced and (Ubbed 
im in the bread with their fpcat*. 

It is fcarce poilible for w’oidB to exprefs the grief and dc- 
fpair which not only bis biave 'i liebans, but I kcwifc the 
Thcffaluns and other allies, (bowed at the fight of their 
flain general : Home of the latter, who had perceived the 
danger he was expokd to. came down tht liill v*tb all poff.ble 
fpeed to h»s relief ; but when they perceived that they were 
come too late to £iwe him, both they ar.d the reft of the 
little army thought on nothing now but to revenge his 
death. They rallied accordingly, froth horfe and foot, as 
quick as pofiiUc, and be,, an to charge the enemy afrefh, and 
with fuch defpetate fury, that they at length gained a com* 
AVi.wfer plcic victory over them, and killed above 3000 of them in 
dtkaicd, their pmluit, befkics a much greater number which they 
had lLtiu qq the held of battle, though they (till looked up. 


Is killed. 
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on all thefe advantages as valUy too fmail to cotnpenfate tire TfwW 
lots of theiv brave general. - r - 

The news of his death had no fooner reached Thebes, 
than the whole city was icen in as deep a mourning as his 
at my. However, they (cm a reinforcement to it of 7000 
fool and 700 boric, a» well to revenge the death of that ge- 
neral, as to improve the victory he had gained over the cne* 
my ; by the help of which they fell lo furioufly on them, 
tbit they quickly broke and totally defeated the (battered 
remains of Alexander’s army. Hereupon he was forced to 
fuc 'or peace, and to accept it on (uch conditions as the .14 
conquerors thou.ht ht to impolc. He was at length dif- 
patched in his bed by bis wile fhebe, aililled by her bro. mLr 
liters, about feven yeais after his defeat. His body was af- 
terwards dragged al mg die Arccts, Uoddcn under toot, and 
left a prey to the dogs. 31 

All this while the Thebans were watching to improve Ambit*** 
every commotion that happened, every fucccfs they f 
with, to the (01 warding of their then reignin ' and favourite 
project, ol increasing their power above all the reft, and in 
their turn to give laws to Greece. Their late fucccfs in 
Thcffaly, and the nipturc between the Arcadians and Mao* 
t incans at the lame rime, about lome conicciatcd money 
which the former had taken out ot the temple ot Olympia* 
to pay theii troops employed againft the klcans, and which 
the latter called a downright lacnltvc, betides other diC- 
cords that reigned in the other ftates of Greece, gave frefh 
encouragement to i hebes to fct up for aibitrek in thole 
dilputcs ; and lo much the more, as thofe who had embez- 
zled the facrcd money, and wanted rather to embroil mat- 
ters than to have them brought to light, tent that republic 
word that the Arcadians were juft upon the point of re- 
volting to the Spartans, and advikd them to come and put 
an immediate liop to it. At the lame lime they diipatched 
lome private ditc&ioM to a Theban officer at Tcgca, to 
apprehend (evcral or their own people as diilurbcis of the 
peace. This was accordingly done, and fevcral eminent 
perious were cononed as pr doners of ftate : tlury wax loon 
after difeharged, and loud complaints were made againft; 
fuch arbitrary and unjuft proceedings. The officer wan ac- 
cufcd before the Thcbau lenale for having intermeddled in 
their affairs, and endeavoured to interrupt the good corrc- 
fpnudaice between the two dates. It was even infilled on 
by foinc of the icgcans, that he thould be indicted and 
proceeded againft by his principals ; whilit the more mode- 
rate tort, who foresaw the consequences that were likely to 
attend luch appeals, and that it would infallibly bring the 
Thcbau* upon them, loudly protefted againft their march- 
ing into tlieir territories, and did all they could to prevent 
it. l he Thebans, however, were become too powerful and 
ambitious to mrU lo fair an opportunity of getting once 
rooic tooting in Pcloponnelus, as they had long ago preme- 36 
dilated ; and Epainimmdaa w as lo !*t Irons making a tccrct ofE^ninM'®- 
tlicir dehgn, (hat he told the Arcadian deputies in juftifica-J 1 ^^' 64 " 
tion of it, that as it was ou their account that the Thebans 
engaged in the war, they had adedtrcachcroufly with th^m jrccce. 
in making peace with .vthens without their content : how- 
ever, that when he wa* got with his army on his march into 
Pcloponnelus lo ailift his fi tends, he would toon ice what 
proofs the icrcadiaus would give of their fidelity. 1 his 
Ipccch did rot fail to alarm th*.m greatly ; especially 
as it was tpok.cn in luch a ma^illcrial ftyle and threauiiing 
tone. Even thofe who were Deft art. aid to the The bans 
Could not forbear exprefbug their difitke of it ; and ail 
that h.id the welfare or Pcloponnelus at heart readily agreed 
with the Mantincauc., that there was no rime to be loft to 
ufc all proper means to prevent the impending ftoim. 
i Athens* 
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Th***«*. Athens and Sparta were accordingly applied to, and 
^ / were calily prevailed upon to affift the Mantineans, and 'to 
Aconibi- come * n, ° a confederacy againll the Thebans ; and to 
B*tian prevent all difputes about the command of the army, it wa» 
agreed that each Hate should have it in it* own territories ; 
It* be*. which plainly Ihow- how terrified they all wsre at the ap- 

prchenlion or a frelh invufion of the Theban* : for this was 
a point which neither the Spartan* nor Athenians would 
have fo readily given up to the Aicadixns, though theft had 
formerly as ttreuuouily infilled upon it, even when they were 
alinolt seduced to the lalt extremity, and had never been 
able to obtain it till now. But Epamiuondas was then in 
full march at the head of hi* Karol i an troop*, with fome 
Eubccan auxiliaries, and a body or llout 'l hcflallan horlc ; 
and was moreover to be joined by the Mdlenian*, Arrives, 
and locral other nations, a* foon a* he liad entered Pelo* 
ponnelus. The confederate army againit him had ordered 
their rendezvous at Maminea, the place which they natural* 
jt I) concluded would be hrft attacked, being the chief feat 
tf*n ino«* ©f tbofe who had revolted f-om the Thebans But whiM 
aTunfnc* WCTC ^ ccut * n ? thcrafdve* on that fide, Epaminondas, 

edvfd a - wifely confidered how far this confederacy and expedi- 

trnij.t on tion mull have drained the city of Sparta of it* main 
Urcn ;th, broke up privately from Ncmxa, where he had 
lain for fome time encamped, and marched all that ni/ht 
with a defign to have furprilcd that imp riant capital : but 
his project being timely difeovered, the vigilant king took 
care to difconccrt it ; fo that, though the Theban peneral 
made feveral vigorous aflzuits on that city, he wasfo floutly 
repulfcd, and the Spartan* behaved with fucli intrepid va- 
lour, that he was forced to retire and turn hi* thought* 
againft Mantiuca, which he judged by this time to have 
been quite defencctefs. He judged rightly indeed ; for the 
, place was not only drained o( its troops, but likeu ife of its 

.if inhabitants, who took that opportunity, whilll the feme of 
And on war wa * in Laecdxmun, to gather in their harvell, and were 
Miuur.ca. feat teied ail ova the country ; fo that he w ould not have 
met with any difficulty in gaining the town, had not the 
Athenian auxiliaries come unexpectedly to iu relief^ and gi- 
ven him a frefh repulfe. 

Thole two lalt defeats greatly exafperated the Theban 
general, who had never till now been ufed to them and could 
not but lorelee that they would not only leflen hi* reputa- 
lion with his allies, but, if not timely retrieved, would fully 
the glory of all hi* former exploit*. What added to hi* 
preient difficulties was, that the time allotted him for his 
expedition was aliitod expired ; fo that he had but a (hurt 
fpacc left to undertake fome brave achievement, which 
might recover lus and his country’* honour, and keep up 
the lpirita of hi* auxiliaries and thofc under his protection. 
He whs moreover got very far into the enemy’* country, and 
faw plairly enough how narrowly they watched all his mo- 
tions, and how well prepared they were to oppoic him what- 
ever attempt he rclolvcd upon, whether to attack them nr 
to retreat. Under all thefe difficulties, he rightly confider- 
cd, that he mull immediately reiolve upon a dccifive battle ; 
^ in which, if his prittine fortune followed him, he might at 
Bniie of ° ,,cc Btrieve his affairs, and make hitaich mailer 01 Pclo- 
M*utiU£4. ponnelus ; or, if (list failed bun, a* it lately had done, fall 
honourably in the attempt. In this engagement Epami- 
nondas made the wifetl dipofition of bis troops, attaikcd 
and rought with the moll intrepid courage and conduct, 
and had opened himfclf a way through the Sputa n pha- 
lanxes, thrown them into the utmoit conrufion, and made a 
terrible /laughter of them, iirfomuch that the held of battle 
was Covered with their wounded and ffim , when, in the 
heat of the fight, having ventured himfclf too far in' order to 
give them a total overthrow, the catmy rallied again, pour* 


ing with their whole fury three volleys of dart* at him, Thc t*» • 
fome of which he drew out aud returned to them, till at W "' N # 
length, being covered with wounds, and weakened with iheEjuminnn- 
lots of fo much blood, he received a mortal wound from a <t*s killed* 
javelin, and was with great difficulty refeued from the ene- 
my by hi* brave Thebans, and biought alive, though 
fpeechlefs, into ills tent. A* foon a* he had recovered him- 
fclf he afked hia friends that were about him what was be- 
come of hi* fhicld ; and being told that it was fafe, he bcc« 
kooed to have it brought to him, and killed it. He next 
inquired which fide had gained the victory ; aud being an* 
fwered. The Thebans ; he replied, 'Then all is well : and up- 
on obferving fome o‘ his triends bewail his untimely death, 
and leaving no children behind him, he is faid to have an- 
fwered. Yes t I have left two fair daughters, th* vi&ory of 
LeuCtia, and thi* of Mantinea, to perpetuate my memory. 

Soon after this, upon drawing the point of the javelin out 
of his body, he expired. 

The conicquence of this threat general’s fall, and of thi* 

Moody fight, in which neither fide could boafi any great 

advantage over the other, but a great lofs of men on both 

fide*, infomuch that Xenophon make* it a drawn battle, was, 

that both parties agreed on a ccfTation of arms, and parted, 

as it were by content, to tike care of their wounded ami 

(lain. The Thebans indeed thus far *atned the greater 

(hare of glory, that they renewed the fight, and after a molt 

defperate contcfl, gained the viftory over thufe Spartans 

that oppofed them, and refeued the body of their dying ge- 43 

ncral out of their hands. However, an effectual cad was Peace eos*- 

pm to this bloody war, and a general peace agreed on by c,u<ied * 

ail but Sparta ; who refuted it only becaufe the McfTcnians 

were included in it. But a* to the Thebans, they had no 

great rcafon to boalt of this dear-bought victory, fince their 

power and glory began to decline from that very time ; fo 

that it may be truly laid, that it role and fet with their- 

great general. 

On the death of Epaminondas, the Thebans relapfed intoS’ire of 
their foimer fiatc of inactivity and indolence; and at lafl 
having ventured to oppote Alexander the Great, their city t j n J # 
was taken, and the inhabitants ftau, fhtered for tcveral hours,, 
after which tl»e buildings were dellroyed- It wu rebuilt 
by Callander, but never afterwards made any confiderable 
figure among the ftates or Greece. About the year 146 
B. C- it Jell under the power of the Romans, under which 
it continued till the extinction of their empire by the Turk*. 

It is now called Tbive, and is nothing to what it was for- 
merly ; yet it is four miles in circumference, but fo full of 
ruins, that there are not above 4000 Turks and Chr: Ilian* 
in it. It i* now famous for a fine fort or white clay, of* 
which they make bowls for pipes after the Turkifh lalhion. 

They are never burnt, but dry naturally, and become as hard 
as a (lone. There are two molques in l'hcbcs, and a great 
many Greek churches. It is lcatcd between two fmadl ri- 
vers in E. Lon/. 23 40. N. Lat. $8. 17. 

Thsbcs, in Egypt, one of the mo(l renowned cities of 
the ancient world. It was alfo called Dtojf&iii , or the city- 
o' Jupiter, and was built, according to fome, by Oliris, ac- 
cording to other* by Bufirit. Its length, in .Strabo’s time, * 
was 8a fuilonjs, or ten miles; but this wax nothin ' incoinTWan^l ‘ 
pariton o its ancient extent, before it was ruined by Cam* 
byfes, which, we arc told, was no lefs than 4/0 lladia, or - ** 

5a miles and aft half. The wealth of this city was lo great, 
that, alter it had been plundered hv the Pcriians, what 
was ‘bund, on burning the rem-uti* ot the pdlage, amounted 
to above >oo talen’s of gold and *30^ of filver 

Mr Bruce viftted the ruins ol this celebrated city ; but- 
in'ortns us that nothing now remains except tour tempter,-, 
and thde neither lo entire nor magnificent a* font others at t 
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IWgb * pUc< called DtnJtra. Thtbcs ha* been ctkbrMcd by 
Homer tor its hundred gate* ; but Mr Bruce inform* us, 
that no veftiget ot thefe are now remaining, neither can we 
difeover the foundation of any wall it ever bad ; “ and as 
for the horltmen and chariot* it i& faid to have fent out, all 
the Thcbatii town with wheat would not have maintained 
one hair ot them. Thebe*, at Leaft the ruins o' the templet 
gnutt called Maimtt Tutu, aie built in a long ft retch ot about a 
4 Jr*vth. mile broad, moil parfimonfoufly cbolcn at the faody t tot of 
the mountains. The Horti i*en/ilts f or han ring garden*, 
were furtly formed upon the fides of thefe hilla, then fup- 
plicd with water with mechanical device*. T he utmoft it 
done to fparc the plain, and with great rcafon ; for all the 
fpaee of ground thi* ancient city has had to maintain it* my- 
riads of horfes and men, is a plain or three quarters o a mile 
broad between the town and the river, upon which plain the 
water riles to the height of lour and five feit. /Ml thi* 
pretended populouintfs of ancient Thebes I therefore believe 
to be fabulous. 1 ' 

M- Brute, after examining the ground on which Thebe* 
is iuppofed to have Hood, thinks that it had no walls, and 
that confequrntly Ilomcr’t ffory of it* having an hundred 
gates is mi funder flood. The mountain- of the ihebaid 
Hand clofe behind the town, not in a ridge, but ftaading 
ftngle, fo that you can go round each of them. A hundred 
of thtfe arc laid to be hollowed out for icpuhbtcs and other 
purpofe*. Thefe, he thinks, were the hund ed <* ate* of 
Hon.cr ; in proof of this they are Hill called by the native* 
Bttla* el AJelulr, “ the ports or Rate* of the king's.” 

All that is laid of Thebes by poet* orluftorians after the 
days of 1 1 outer is meant of Diolpolis, which was built by 
the Greeks long alter Thetcs was destroyed, a* its name 
teddies ; though Diodorus fay* it wa* built by Bufiri*. It 
was on the call fsde of the Nile, w he real ancient 'Thebe* was 
on the well, though both are con tide; til as one city ; and 
Strabo fays, that the river runs through the middle of 
*i htbet, by which he mean* between Old Thebes and Di- 
-oipolis. 

THEFT, or simple iasceky, is “the ftloriou* taking 
and carrying away of the pcriottal u’oodsor mother. ' I hi* 
offende certainly commenced then, whenever it was that the 
bounds of property, or laws of mtum and iuum 9 were ifta 
blithcd. How far fuch au offence can exift in a ftate of na- 
ture, where all things are held to be common, is a qudtion 
that may be I Ivcd with vety little difficulty* The dill urb- 
an ce of any individual in the occupation of what he hi* 
feized lo his p'clcnt ufc, farms to be the only offence o* this 
kind incident to fuch a flatc- But, unqucfti nably, in fa- 
cial communities, when property i» cftabhlhtd, any violation 
of that property i* fubjeit lo be ouoifhed by the laws of 
focicty ; though how far that puiuthmcnt fhoukl extend i* 
matter of conlidciablc doubt. 

By the Jewilh law it was only punifhed with a pecuniary 
fine, and fatisfa&ioo to the parly injured ; and in tlic civil 
law, till fame very hie conftitutiorv*, we never find the pu- 
nifhment capital. The laws of Draco at Athens puniftied it 
with dtach: but hi* laws were faid to be written with blood; 
and Solon afterwards changed the penalty to a pecuniary 
mulct. And fo the Attic laws in general continued; ex- 
cept that once, in a time or dearth, it was made capital to 
break into a Harden and Heal &r»: but this law, and (he in- 
former* againft the offence, grew fa odious, that from them 
all malicious iniotmen were ityled >y< *rh nti ; a name wLich 
we have much perverted from tt* original meaning. From 
thefe example*, a* well as the rcaion of the thing, many 
learned and tcrupulou* men have quctlioncd the propriety, 
if not lawiulncfs, of infli&ing capital purifhment for fimple 
theft. And certainly the natural pundhment for injuries to 
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property Term* to be the loft of the offender's own proper* Theft, 
ty j which ought to be miivertully the caW, were all men* * 
fortunes equal. But as ihofe who have no property them- 
fafat* are generally the molt ready to attack, the property of 
others, it ha* btrn found necefiaiy, intlead or a pecuniary, 
to fubftitutc a corporal puiiithmcnt ; yet how lar thi* cor- 
poral punilhment ought to extend, is wliat has occafinncd 
the doubt. Sir Tlmmas More and the Marquis Beccaria, 
at the diftancc of mote than two centuries, have very fen- 
fibly propofad that kind of corporal punifhmcnt which ip. 
pioachcs the neareft to a pecuniary fatista^l ion. vix. a tem- 
porary imp ifonment, with au obligation to labour, firft far 
the patty lobbed, and alter ward* for ibe public, in work* of 
the moil flavilli kind ; in older to oblige the offender to re- 
pair, by hi* induftry ami dibgcitcc, the depredati ns he has 
committed upon private property and public older. But, 
not* i:h Handing all the remoott oners of fpcculaiivc politi- 
cians and moialiils, the puiiifhn mt o* theft ft ill continues 
throughout the create’* p in c hurope to be capital : and 
Fifftiidorf. together wun S r Matthew IbW, are of opi- 
nion that this mutt tdwaj s be itkrud to the prudence of 
the Irgitfaiuic ; who art to jud. », fay they, when crimes 
are become fa cnomu.u* a* to requite fuch (an u-uary it- 
ft rid ion*. Yet both ibdt witter* agree, that fuch punifh- 
ment liiould be cauticuOy iufi.1T.1d, and never without tha 
utmoft neccffity. 

The An,.lo Saxon laws nominally punilhed the’t with, 
death, it above the v.due o* tweUcpence : but the cri- 
minal w as pci milted to udeem hi* lire by a pecuniary 
raniom ; us, among their anew it or* thi Geimair, by a flared 
number of cattle. But in the 9th year ot Henry 1 . this 
power of rederr.ptiou was taken away, and all perkms guilty 
of larceny abotc the value ot twilvcpcncc were directed to 
be hxn r cd ; wbch law continues m force to this cay. For 
though the inferior fptciesof the t. or petit larceny, is only 
pundned by whipping at common law, or (by Hat. 4 Geo. 1 . 
c. 11.) may be extended to tranlporiatiou far favtn years, as 
it alio expictdy direc ed in the cate of he Pfate-zUts Con*, 
pany ; yet ihc punilhment of grand laiccny, or the Healing 
above the value of twclvcpcncc (which lum was the IfarxU 
aid in the time of king thclilan, 800 years a v .o), is at com- 
mon law rcgukuly death : "which, coniiderin>* the great in 
termediate alietaiion ui the price or denomination ot mo- 
ney, is undoubtedly a very rigorous court imiioii ; and made 
Sir Henry S pelican above a centuiy finer, when money 
was at twice ite preient rate) compbis, that while »vciy 
thing die was t hen 1a it* nominal value, and become dearer, 
the life of man had continually grown cheaper. It i» true, 
that the rnctcy oi juiie* will oitea make them Hrain a point, 
and bring in laiccny lo be under the value ot iwx far pence, 
when it is 1 tally ot much greater value : but this, though 
evidently juttifiablc and ptoper w hen it only reduces the pic- 
lent nominal value of money to the anctcin Uandard, is other- 
wik a kind o: pious peijury, and doc* nut at nil cxcuie our 
common law in thi* -eiprct fr»m the imputation ot leverity, 
but rather ftron^ly conkffes theciaige. It is like wile true, 
that by ihc merciful extenfions o the benefit of cler y by 
our modirti ftatute law, a perfan who commits a iimpic lar- 
ceny to the value of thirteen pence or thirteen hundred 
p unds, though guUiy of a capital offence, thall be escuied 
the pains of Utaih ; but thi* is only tor the firft offence. 

And in many cates of fimple larceny the benefit of clergy 
is taken away by ftatute: as flora horle-itcaling in the pitn- 
cipais and accc Hones both btj+t and jtrr the tact ; theft 
by great add notorious thieves in Norihumbciland and Cum- 
berland ; taking woollen cloth from off the tenters, or li- 
nens, fuitiaas, calicoes, or cotton good*, from the place of 
manufacture (which extends, in the laft cafe, to aiders, af- 
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TWk fiften, proemm, buyers, and receivers); fdonionfly driving 
ThwMif 0T othcrwitc Healing one or more fhcep or other cattle 

l ~ fpccificd in the atts, or killing them with intent to fteal the 
whole or any part of the carcafe, or aiding or aHjfting there- 
in ; theft* on navigable rivers above the value of forty fhil- 
lin.'S nr being prefent, aiding and aff fling thereat; plunder- 
ing veffcl* in diftncfs, or that have fuffered (hipwreck; Heal- 
ing letters fern by the poll ; anJ alfo fte?!in» deer, hares, 
and conies under the peculiar circnmftances mentioned in 
the Waltham black ndt. Which additional feverity is or 
inn to the great malice and mifehief of the theft in fomc of 
thefc indances ; and, in other*, to the difficult icn men would 
otherwile lie tinder to ptelcrve thole good*, which are fo 
eafily carried off. Upon which lilt principle the Roman 
law punithod more feverely than other thieves the / IH.ri or 
ftcalers of cattle, and the Ba/nenni or fuch as dole the 
clothes of periods who were wafhing in the public baths ; 
both .which oonftitution* feem to be borrowed from thehwa 
of Athens. And, fo too, the ancient Goths punifhed with 
unrelenting feverity thefts of cattle, or of corn that was 
reaped ana left in the field : fuch kind of property (which 
no human indullry can fufficicntly guard) being efleemed 
wuli r the peculiar cuftody of heaven. 

Tftur-Bttf (from the .Saxon themf, i. e. /hr, and 
comptmjaiu J, is tlic receiving of a man's goods again brnm a 
thic^, after ftclcn, or other amends not to profee ute the fe- 
lon, and to the intent the thief may efcapc; which is an of- 
fence puniftuble with fine and imprifomrwnt, See. 

THELIGONUM, in botany : A genus of plants be- 
longirg to the clafs of mo*«c. iv, and order of pofyandria ; and 
in the natural fyftem ranging under the 53d order, ScnbnJ*. 
The male calyx is bifid ; there is no corolla ; the ftamina 
arc generally 1 a. The female calyx is alfo bifid ; there is 
no corolla ; only one piftil ; the capfulc is coriaceous, unilo- 
cular, and monofpermous. There is only one fpccics, the 
CytHxrambfi which is indigenous in the fouth of Europe. 

THEME, denotes the fubjeft of an cxercifc for young 
fludents to write orcompofe on. 

THEMLSON, a phyfician of Laodicca, adifciplc ofAf- 
clepladcs. He founded the methodic left, with a view to 
tlie more eafily teaching and prattiiing the art of medicine. 

"{See Midicikc, B® 37). Themiion gave the firfl ac- 
count of diacodium, which was prepared of the juice and 
decoction of poppy heads and honey. He invented a pur- 
ging medicine called leira. 

THEMiSTIUS, an ancient Greek orator and philofo- 
pher, a native of Puphlagonia, who fiouriihed in the 4th 
century. He had great intrreft and favour with the empe- 
rors in his time, ar.d though a heathen, was of a very tole- 
rating fpirit. He taught ior many years at Conftantinople, 
of which city he was made pry fed by Julian and Thcodo- 
fius ; and lived to be exceeding old. More than 30 of his 
oration* are (till extant, betide commentaries on fevcral parts 
of Ariftotle’s wotk*. 

T H EM LSTOC LES, the renowned Athenian admiral, 
general, and patriot, wl»o gaiued the battle of Salami* 
a^ainft the Persians. Bcin? banifhed his country by his un- 
grateful fellow-citizens, he fled to Artaxcrxcs king of Per- 
. fa : hut, in order to avoid taking up arms againll his coun- 
try, he (lew himfeh, 464 B. C- See Att ica, n° 76, ft /ry. 

THEOBALD (Lewis), the Ion of an attorney at Sit- 
tmgboum in Kent, was a well-known writer and critic in 
the early part of the prefent century- He engaged in a 
paper called the Ctmfor , published in Mid’s Journal, where- 
in, by delivering his opinions with too little refenre con- 
cerning fomc eminent wits, he expofed himtdf to their re- 
ft ntment. Upon the publication of Pope's Homer, he prai- 
fei it in ter mi of extravagant admiration, yet afterwards 
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thought proper to abufe it as eamcflly ; for which Pope at Theohro- 
firfl made him the hero of his Dunciad, thou. h he after- * n * 
ward laid him afidefor another. Mr Theobald not only ex- ’rhcV/Wu' 
pofed himfclf to the lalhes of Pope, but waged war with Mr ‘ t i 
Dennis, who treated him more roughly, thou h with lefs 
fatire. He ncvtrthclcls publilhed an edition of Sfakcfpcare, 
in which he corrected, with gr eat pains and ingenuity, many 
faults that had crept into that poet’s writings. This edi- 
tion is ti ill in great efteem ; being in general preferred to 
thole publilhed by Pope, Warburton, and Hanmer. He alfo 
wrote lome plays, and tranflated others from the ancients. 

THEOBROMA, in botany: A genus of plants belong- 
ing to the clafs of pifyaJr/pbta, and order of tentjndfia; and 
in the natural fyftem ranging under the 37th order, Colum- 
mi/m r. The calyx is triphylloui ; the petals, which are 
five in number, are vaulted and two horned ; the nc&ariurn 
is prntaphyllous and regular ; the tlamina grow from the 
nc&arium, each having five anther**. There arc three fpc- 
cics ; the eaeuo, ymaxumn, and anptjim. 

The (at mo, or chocolate tree, we ihall deferibe in the 
words of Dr Wright: 44 In all the French and Spaniih iflands 
and fctilcments in the warmer parts of America, the choco Vv&tit 
late tree is carefully cultivated. This was formerly the cafe 7 0 *'*,/* 
alfo in Jamaica ; but at prefent wc have only a few drag- vo ** Vl “* 
gling trees left as monuments of our indolence an-i bad po- 
licy. 

i4 This tree delights in Ihady places and deep valleys. It 
is feldom above 20 feet high. The leaves arc oblong, large, 
and pointed. The flowers fpriog from the trunk and large 
branches ; they arc fmall, and pale red. The pods are oval 
and pointed. The feeds or nuts arc numerous, and curiouf- 
ly flowed itt a white pithy fubftance. 

44 The cocoa nuts being gently parched in an iron pot 
over the fire, the external covering ic pa rates eafily. The 
kernel is levigated on a fmooth flnnc ; a little arnotlo U 
added, and with a few drops of water is reduced to a man, 
and formed into rolls of one pound each. This fimplc pre- 
paration is the moil natural, and the bell. It is in daily 
ufe in mull families in Jamaica, and iceins well adapted for 
rearing of children." See Chocolate. 

THEOCRACY, in matters of government, a ftatc go- 
verned by the immediate direction of God alone : fuch wu 
the ancient government ot the Jews before the time of 
Saul. 

THEOCRITUS, the father of paftoral poetry, was 
born at SyTacufc in Sicily. Two of his poems afeertain hi* 
age ; one addreffed to Hiero king of Syracufe, who began 
his rtign about 273 years btlorc Chrifl ; and the other to 
Ptolemy Philadelphia king of Egypt. Iiiero, though a 
prince diftinguithed in arms and political wiiJom, dots not 
iccm to have been a patron of learning. This i* 1 up poled 
to have piven birth to the 16th Idy ilium. From Syracufe 
'nieocritus went to Alexandria, where he feetvs to have 
feund a munificent patron in Ptolemy Philadelphuv, it wc 
may judge from the panegyric which he composed on that 
prince (the 1 ylh Idylliutn). It has been faid that Theocri- 
tus was ftranglcd by Hiero, but wc have not found evidence 
of this. 

The compnfitions of this poet arc diftinguifhtd, among 
the ancients, by the name of JttyUiums , in order 10 exprefn 
the fmalloef* and variety of their natures : they would now 
be called MifuBama, or Poe mu on feveral OcciJionj^ The 
firft nine and the eleventh are confcffcd to be true palfora]*, 
and hence Theocritus has ufually pa (Ted for nothing more 
than a pa ft oral poet ; yet he is maniicttly lobbed of a great 
part of hw fame, if his other poems have not their proper 
Lurdv. For though th( greater part of hi# Idyll iurr.s can- 
iot be called the fongs of ffccphcrds, yet they have certainly 
2 * . their 
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T>>f«dolirt, tlirir refpcfKve merits. His paftorals ought to be con- 
Tfico p 1( j crct j as |fo c foundation of his credit ; upon this claim 
he will be admitted for the finilher as well as the inventor of 
his art, and will be acknowledged to have excelled all his 
•imitators as much as original* ufually do their copies. 

The works of this poet were firll publiftied in folio by 
Aldus Mani?;ius at Venice in 149$. A more elegant and 
correct edition was printed by Henry Stephens at Paris in 
1566- An edition was published at X^eipfic in 1765, with 
valuable notes by the learned Reilke. But what will mod 
. highly yrati/y the admirers of pailoral poetry, is an edition 
publifhed in 1770, 2 volt 4to, by Mr Thomas Warton. It 
is accompanied hy the fcholia of the bed editors, and the 
different readings of 1 J MSS. 

THEODOLITE, a mathematical inftrument formeafu- 
ring heights and diftaners. Sec Geometry, p. 679. 

THEODORE, king of Corhea, baron Nicuhoff in the 
county of La Marc in Wcftphalia. He had his education 
in the French fenrice, and afterwards went to Spain, where 
-he received feme marks of reqard from the duke of Riperda 
and cardinal Alberon! ; bnt being of an unfettlcd difpofi- 
tion, he quitted Spain, and travelled into Italy, England, 
and Holland, in fcarch of fome new adventure. He at laft 
fixed his attention on Corfica, and formed the fcheme of 
rendering himfclf fovereign of that ifland- He was a rnan 
of abilities and addrefs ; and having fully informed himfclf 
of every thing (elating to Corhea, went to Tunis, where he 
fell upon means to procure fome money and arms; and then 
went to Leghorn, from whence he wrote a letter to the 
Corfican chiefs Giafferi and Paoli, offering confidcrable af- 
fiftance to the nation if they would cleit him as their fove. 
reign. This letter was configncd to Count Domenico Riva- 
•rola, who a 3 id as Corfican plenipotentiary in Ttifeany ; 
and he gave for anfwrcr, that if Theodore brought the affift- 
ancc he promifed to the Corficans, they would vety willing- 
Jy make him king. 

Upon this he, without lofs of time, fet fail, and landed at 
Tavagna in the fpring of the year 1736. He was a man of 
z very ftatcly appearance, and the Turkifh drefs he wore 
added to the dignity of his mien. He had a few attendants 
* with him ; and hit manners were fo engaging, and his of- 
fers fo plaufible, that he was proclaimed king of Corfica 
before Count Rivarela’s dif patches arrived to inform tire 
chief* of the terms upon which he had agreed. He brought 
with him about icon zequins of Tunis, be fide fome arms 
and ammunition, and made magnificent prumifes of foreign 
aififtance ; whence the Coificans, who were glad of any 
fupport, willingly gave into his fehemes. '1 hcodorc in- 
llanily affumed every mark of royal dignity. He had his 
guards and his officers of ftatc ; he conferred titles of ho- 
nour, and ft ruck money both of filver and copper. The 
filver pieces were few in number, and can now hardly be 
met with j the copper coins have on one fide T. R. that 
is, *? Theodoras Rex,” with a double branch croffed, i^id 
• round it this inscription, Pro boko publico Re. Co. that 
is, “ For the public good of the kingdom of Corfica:” on 
the other fide is the value of the piece; Cinque foiiJi, or five 
four. 

The Genoefe were not a little confounded with this un- 
expected adventurer. They publifhed a violent manifefto 
ai’ainft Theodore, treating him with great contempt ; but 
at th| fame time fliowing they were alarmed at his appear- 
ance. Theodore replied, in a manifefto, with all the calm- 
nefs and dignity of a monarch ; but after being about eight 
months in Corfica, perceiving that the people began to cool 
in their affc&ion* towards him, he afien^jled his chiefs, and 
declared he would keep them no Jooger in a Hate of unecr- 
fca.-u.ty, being determined to fcck in perioa the fuppoit he fo 
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long expe&ed. He fettled an adminiftration during bis (V TlicMsrr, 
ferce, recommended unity in the ftrongeil terms, and left The vjjrrt. 
the ifland with recipmcal affurances of fidelity and affc&ion. 

He went to Holland, where he was fo fuccefsful as to ob- 
tain credit from feveral rich merchants, particularly Jews, 
who truited him with cannon and other warlike ltores to a 
great value, under the charge of a fupercargo. With thefe 
he returned to Corfica in 1739 ; but by this time the 
French, as auxiliaries to the Genoefe, had. become fo power- 
ful in the ifland, that though Theodore Hbrew in his fup- 
ply of wailike llorcs, he did not incline to venture his per- 
foti, the Genoefe having let a high price on his head. He 
therefore again departed ; and after many unavailing at- 
tempts to recover his crown, at Icagth chofe for retirement 
a country where he might enjoy the participation of that 
liberty which he had fo vainly endeavoured to give his Cor- 
ficans 1 but his lituation in England by decrees grew 
wretched, and he was reduced fo low as to be feveral years 
before his death a prifoncr for debt in the King’s Bench. 

At length, to the honour of fome gentlemen of rank, a 
charitable contribution was fet on foot for him in the year 
1753. Mr BofweU obferves, that Mr Horace Walpole ge- 
neroufly exerted himfclf for the unhappy Theodore, and 
wrote a paper in Tie World wjtb great elegance apd hu- 
mour, foliciting a contribution for the unhappy monarch 
in diftrefs, to be paid to Mr Robert Dodfley book feller, as 
'lord high treafuter. This brought him a very handfumc 
fum, and he was fet at liberty. That gentleman adds, that 
Mr Walpole has the original deed, by which Theodore 
made over the kingdom of Corfica in fecurity to his credi- 
tors, and that he has alfo the great feal of the kingdom. 
Theodore died in 17 56, and w-as buried in St Anne’* 
churchyard, Weftminfter ; where, in 1757, a fi tuple un». 
domed monument of marble was erected to his memory by 
a gentleman, with an inlcription ; which, after mentioning 
fome of the above particulars, concludes with the following 
lines : 

The grave, great teacher, to a level brings 

Heroes and beggars, gallcy-flaves and kings ; 

But Theodore this moral learn’d ere dead, 1 
, Fate pour’d its leffon on his living head, V 

Bellow’d a kingdom and deny’d him bread. J 
Theodore left a fon, who was an accomplifiicd gentleman, 
THEODORET, bifiiop of St Cyriens in Syria, in the 
4th certurv, and one of the moil learned lathers of the 
church, was bom in the year 386, and was the difciple of 
Theodorus Mopfueftia and St John Chryfoftom. Having 
received holy orders, he was with difficulty perfuaded to 
accept of the biftiopric of St Cyriews, about the year 420. 

He Uifcovered great frugality in the cxpencet of his table, 
drefs, and furniture, but (pent confidcrable fums in impro- 
ving and adorning the city of Cyricus. He crcdlcd two 
large bridges, public hath*, fountains, and equeduCts, and 
laboured with great zeal and fucccfs in his diocefe. Yet his 
zeal was not confined to Im own church: he went to preach 
at Antioch and the neighbouring towns ; where he became 
admiredyfor his eloquence and learning, and had the happi- 
nefs to convert multitudes of people. He wrote in favour of 
John of Antioch and the Nellorians, again ft Cyril’s Twelve 
Anathemas ; he afterwards attacked the opinions of Nefto- 
rius, and was depofed in the fynod held by the Eutychiana 
at Ephefus ; but was again relieved by the general coun- 
cil of Chalcedon, in which he was prefent, in 451. It 
is thought that he died foon after ; though others fay that 
he lived till the year 43 7. 'There are kill extant Thco- 
dorct’s excellent Commentary oil Si Paul’s E pi ft It-, and on 
feveral other books of the Holy Scriptures. 2. His Eo 
cleiuftical Hiilory from the time of Alius to Thcodofius 

the 
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Th#«W«n, (He Younger, j. Tl*e hiftory of the fwfam* Anchorite* of 
h| s time. 4. Cpiillct. {. Difcourfcs on Providence. And, 

* 6. An excellent treat ife again# the Pagan#, i milled, De Cu» 

Gra or*™ /IjJ'tiithur ; ami other work*, The belt 
edition of all which is that of Father birmusid in Greek and 
Latin, in 4 voU folio. 

THEODOSIUS l. called the Great , wm a native of 
Spam. The valnor he had (hown, and the great ferrites 
he had done to the empire, made Grattan, atiackid by the 
( oth* and German#, to admit him a* a partner in the go. 
ve miner t. He rteeired the purple in 379* aged 43. Sec 
Com 9 t. 4 mti*iof L e, n ; 77 — SS. 

'1H LOGON Y, formed from e.»r God, and >#,- gmitttra, 

T H E O 

, T S a Greek, word (l*«nn«) l and fignifir* that fcience 
Defiiacion. X which treat# of the being and attribute# of God, hia 
relations to u«, the difoenfation# of hit providence, hi# will 
vrith refpdft to our itdiON, and hi# purpofea with refpoft to 
our end. The Word was fir# afed to denote the fyfteras, 
or rather the heterogencou# fables, of thofe p>ets ant! ph 3 o> 
fophers who wrote of the genealogy and exploits of the 
god* of Greece. Hence Orpheus, Mu tens, Hcfiod, Phe- 
rccydt#, and Pythagoras, were called theologians ; and the 
fame epithet wx* given to Plato, on account of his fabltmf 
fprculstiors on the fame fubjeft. It was afterward* adopt- 
ed by the earlieft writer# of the Chilli ian church, who 
ffyled the author of the apocalypfe, by way of eminence, 
itux.yt, the Divine. 

Althim h every pagan nation of antiquity had fome 
tutelary dfeitie* peculiar to itfelf, they may yet be confidered 
is having ;ill had the fame theology, fine* an intercom (mini- 
fy of rod# wm nniverfally admitted, and the heavenly bodies 
were adored US the’dr# nujorunt gentium over the whole earth. 
This being the cafe, we are happily relieved from treating, 
in the fame article, of the truths of Chriftianity and lire 
fiction* of peganifm, a< we liaVe el ft where traced idolatry 
from its fourct, and fticwn by what means* ,f the foolilh 
hearts of men became lo darkened that they changed the 
glory o» the incorutprihl.* God into an image made like to 
corruptible man, and to birdh, and lour footed bead#, and 
creeping things." See PoLYTHSistf. 

The ahlurditics and ineonliflency of the pretended reve- 
lation of the Arabian impoftor have been fufhcicntly expofed 
tinder the words Aixosak and Mahometanism ; fo that 
4 the only theol 'gy of which we have to treat at prefent is 
dirilun ChrifHan theology, which cuihptehehos that which is com. 
tkauV^f, mtmly cr.llcd natural, and that which is revealed in the 
(tfipWrc* of the Old and New Tcftamcnts. TBefe taken to- 
gether, and they ought never to be frpsrated, compote a 
body of feitnee »b impot tsfrit, that in comparifort with it alt 
other fcicnces fink into infigniticxnce ; for without a com- 
peteut knowledge of the attribute# of God, of the f evera t 
relations in which he Hands to us, and of the ends 'or which 
tVc Were created, it i# obvious that wc mull wander tliruugK 
life like then groping m the dark, ftran^eis to the road on 
which net arc fravclbrig, as well at. to the fate awaiting us at 
j the end of odr journey-. 

*T«lvrfle- Bilt if tbi* knowledge be necdTary to all Chriffian#, it i9 
jUJ®'** dftitbfV fo to thofe wfio are appointed to feed the flock of 
'■ 'i? in Chi iff, and to tear}) the ignorant what they are to believe, 

1 01'tii f, r ^d what to do, in order t*> work out tneir own fulvation. 
tfccfcrviee '1 lit wifJom stid piety of our anreflur* have accordingly 
***** feundeef jifo'UfoTinrpi of theology in all our univcrfitics, 
tile* £riftcfpTts of out religion arc taught ui a fj ftc ma- 
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“ feed, oftprinsf/* that branch of the heathen theology TT.e ef n 
which taught the genealogy of their gods. ‘ * 

Heitod gives us the ancient theiygony, in a pocrti under 
that title. Among the moft ancient writers, Dr Burnet 
obferves, that thcogony and colrinfoiiy fignified the fame 
thing. In effect, the generation of the gods of the ancient 
Pcrnaris, Arc, water, and earth, i# apparently no other than 
that of the primary elements. 

THEOGNIS, an ancient Greek poet of McgaVa in A- 
chaia, ftotmflied about the 59th Olympiad, 144 Ik G. 

Wc hive a mond wotk of his extant, containing a Num- 
mary of precepts and reflections, ufually to be fotmd io the 
colle&ions of the Greek minor ports. 

LOGY 

tic anJ fcientific manner ; and the church ha* ordained, that 
no than fliall he admitted to the office of a preacher of the 
gofptl who has not attended a regular couric of fuch the- 
ological led urc#. 

It muff not, however, be fii'p^ofcd, that, by mirdy liften- 
fng to a course of leflures however able, any man will be- 
come an accomplifticd divine. The principle* of this fcicndC 
are to be found only in the ward and works of God; and he 
who would ext raft them pure and unfophifticated, mull dig 4 
for them himfclf in that cxhauflld# mine. To fit a man for Previous 
this important inveftigatinn, much previous knowledge is rt-knowlcdga 
quifite. He mil if ftiidy the works of God fcientifically 
before be can perceive the full force 6f that teftimony which fc^ttkin tf 
they bear to the power, the wifdom, and the goodnefs of chi* dudy* 
their author. Ilencc the ncceflity o‘ a general acquain- 
tance with the phyfical and mathematical (ounces before a 
man enter upon the proper ftudy of theology, for lie *vi!t 
not otberwife obtain juff and » nlargcd conceptions of the God 
of the univerfe. See Physics, ir 1 15. 

L'ut an acquaintance with the phyfleat and mathematical 
fcicnces is not alone a fufficient preparation for the fludy of 
theolopy. Indeed it is poffibl- for a man to devote himfclf 
lo wholly to any of thefc fcicnces, rs to make it cuunteraft 
the only purposes for which it can be valuable to the divine ; 
ffjr he who is oonftantly immerfed in matter, is apt to lufpeft 
that there i* no ether fubflaoce ; and he who i# habituated 
to the routine of geometrical demon drat ion, becomes in 
rime inc?j»ablc o f reafoning at la-gc, and eflimaiing the 
force of the various degrees of moral evidence. To * vcr f 
thefc untoward coidrquences, every man, before he enter 
upon the fludy ot that fcicncc which is the fubjeft of the 
prefent article, fhould mike himfclf acquaint al with flu# 
principles of logic, the feveral powers of the human mind, 
and the different fourccs of evidence ; in doing which he' 
will find the gremteil aflitlanctf front Bacon s Alovum Oigarmntj 
I.ockc's I'-jJay on the Human UttJtrJIandin^ Reid’s fjfdys on 
the lnulUiiual and /Olive Pomen of Man, and Tathsm’s 
f.hart and Sea/e of Troth. Thefe works, of which the 
young Undent ought to make hinilclf mailer, will teach him 
to flunk jultly, and guard him againll a thoufaud errors, 
which thofe who have not Idfltl fuch a foundation are apt to 
embrace a* the truths of God. 

I’he man vlio prnpofes to ftddy theology ought to have 
it in view, as the ultimate end of his labour#, to impart to 
others that knowledge which he may procure for himfclf. 

" A moil ; ft the many marks which drthintuifli the Chri&tan 
plulofopher fr<im the Pagan, this (fays a learned writer ) is • H'arlttr- 
ore of the rood ftiiking — the Pagan fought knowlcrl ;e in 
fcllifh way, to fccrctc it for hi# own ufc ; the Cbiijhan heka 
it wkh tlie generous pUrpolc (firil in view, though ! A ia 
^ G execution ) 
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fntrndue- execution^ to impart it to others The Pap, an pbilofopher, 
t t,ao ‘ . therefore, having cultivated the art of thinking, proceeds to that 
" ,-ri of [peaking, in order to difplay lus vanity in the dexterous ufe 
of deceit. On the other han. J „ the Cbrifiian pbilofopher culti- 
vates the an of [ft liking, for the foie ptirpofe of diflemina- 
ting the truth in his office of preacher of the gofpe!.’* 

As every man, before he enters upon the proper ftudy of 
theology, receives, at leall in this country, the rudiments of 
a liberal education, it mav perhaps be fuperfluous to mention 
here any boohs as peculiarly proper to teach him the art of 
f pea king : we cannot however forbear to recommend to our 
fludrnt the attentive petufal of Quintilian’s infitutioni, and 
Dr Blair’/ i.rhurei cm Rbttor'u and the Btllet JLettrti. A fa- 
miliar acquaintance with thefe works will enable him, it he 
be endowed by nature with talents lit for the office in which 
he propofes to engage, to exprtfs his thoughts with corre&r 
nefs and elegance ; “ without which, il has been well obser- 
ved, that fcience, efpccially in a clergyman, is but learned 
lumber, a burden to the owner, and a riuifancc to every body 
«Uc.” v 

No man can proceed thus far in the purfuits of general 
fcicnce without having been at lead initiated in the learned 
languages ; but he who intends to make theology his pro- 
feffion (hould devote himfclf more particularly to the (tudjr 
of Greek and Hebrew, bccaufc in thefe tongues the origi- 
nal feriptures arc written. By this we do not mean to in- 
finuate that it is neccflkry for the man whole views afpirc 
no farther than to the office of pallor of a Chrilljan con- 
gregation, to make himfclf a profound critic in either of 
thefe ancient languages. The time icquifite for this purpofe 
is fo lorn*, that it would leave very little for other lludies of 
infinitely more importance to him, whofe proper bufineU it is 
to indraft the ignorant in thefe plain and fimplc truths 
which are fufficient to guide all men in the way to falva- 
tton. Still, however, it is obvious, that he who is incapable 
of con fulling the original feriptures, muft reft his faith, not 
upon the fure foundation of thcwordfit God, but upon the 
credit of fallible tranfiators ; and if he be at any time called 
upon to vindicate revelation agatnft the feoffs of infidelity, he 
will have to tlruggle with many difficulties which arc caJily 
j folvcd by him who is mafter of the original tongues. 

Camions to The ftudrnt having laid in this flock of preparatory 
be obferveti knowledge, is now qualified to attend with advantage the 
in theological lectures of a learne d proiefTor; but in doing this, 

ttrt*of!r ** (hould be very careful neither to admit nor rejett any 
fraieffar. thing upon the bare authority of his mailer. Right prin- 
ciples in theology are of the u l moil importance, and can 
rrtl upon no authority inferior to that of the word of God. 
On this account we have long been o? opinion, that a pro- 
feiTor cannot render his pupil; fo much fcrvicc by a f) ftc- 
matical courfc of letturcs, as by directing their ftudtes, and 
pointing out the road iu which they may thcmfelvea arrive 
in the Sorted time at the genuine ftnfc of the facred ferip- 
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turcs. In this opinion we have the honour to Iflft with Pm!!n«. 
the abicil leAurer § in theology that wc have ever heard. Dir5C< 

The authors of all fyftems are more or lefs prejudiced in . 

bthalr of fomc particular and artificial mode of faith. He, . / 

therefore, who begins with the ftudy of them, and after 
w ards proceeds to the facred volume, fees with a jaundiced </ Ak>rnn. 
eye every text fupporting the peculiar tenets of his firft 
mafter, and ads as abfurd a part as lie who tries not the 
gold by the copel, but the copel by the gold. Betore our ' 
young divine, therefore, fit down to the ferious perufal of 
any one of thofe infiitutet or Imdiei of theoloff which abound 
in all languages, and even before he read that which the 
nature of our woik compels us to lay before him, we beg 
leave, with the Utmoft deference to the fuperior judgment of 
our more learned readers, to recommend to his confederation 
the following 

Preliminary Directions for the Study of 
Thkolooy. 

..... $ 

Christian theology is divided into two great parts, iwfara/chriitian 
and nrwaltd ; the former comprehending that which may theology 
be known of God *rum the creation of the world, even 
eternal power and Godhead; the latter, that which is dif- 
covered to man nowhere but in the facred volume of the 
Old and New Te (laments. 

Concerning thr extent of natural theology many opi- pirft | )r fe. 
nions have been formed, whillt fome have contended that etplr* of 
there is no ftich thing. Into thefe difputes we mean not*heoU)fjr 
at prefent to enter. Wc believe that one of them could 
have had no cxiftence among fober and enlightened men, 
had the contending parties been at due pains to define with 
accuracy the terms which they ufed. Whatever be the 
origin of religion, which we have endeavoured to ascertain 
dfcwhcrc (fee Religion, n” 6— 17.)# it isobvkius, that no 
man can receive a written book as the word of God till he be 
convinced by tome other means that God exifts, and that 
lie is a Being of power, wifdom, and goodnefs, who watches 
i»ver the coadud of his creature man. It the progenitor 
of the human race was intruded in the principles of rxli* 
gion by the Author of his being (a fad of which it is diffi- 
cult to conceive how a confident thrift can entertain a 
doubt), he might communicate to his children, by natural 
means, much of that knowledge which he himfclf could not 
have difeovered had he not been fupcrnatuTally enlightened. 

Between illullratiug or proving a truth which is already 
talked of, and making a ditcovery of what is wholly un« 
known, every one perceive* that there is an immenic dif- 
ference (a). ^ 

To beings whofe natural knowledge originates wholly To the 
fiom fenfation, and whofe mind* cannot, but by much dif- car i‘ c ^ 
ciplinc, advance from ft nfe to fcicnce, a long ferics of re- at 
vclations miqht be weccftary to give them at firft jull notions^ 
of God and his attributes, and to enable them to pctccivettom. 

the 


(a) The diferiminating powers of Ariftotlc will not be queflioncd ; and in the following extrad made by Cicero from 
fome of his works which are now loft, he exprrflcs our lentiments or this important fubjed with bis ufual precifion : 

M Praeclarc ergo AriftoteS, 91 essent, inquit, qui fub terra Temper habitaviftent, bonis et illuilribu3 domicilii*, quse 

tftent ornata fignis atquc piduris, inflrudaque rebus iis omnibus, quibus abundant ii, qui bcati putantur, ncc tamca 
exifTent unquaffi fupra terram : accrfissent autem fama ft auditione, esse quoddam runes et vim dborum ; 
deinde aliquo tempore; patefa&is terrz faucibus, ex illis abditis fedibus evadere in hxc loca, quae nos incolimus, atque 
exirc potuiffent : cum repente terram, et maria, caelumque vidiftent : nubium magnitudinem, vcutorumquc vim cognovif- 
fent, aiKpexificntquc folem, ejufquc turn magnitudincm, pulchritudinemque, turn etiam tf&cientiam coguovifTent, quod ia 
diem efficerct, toto ccelo luce diffufe : cum autem terras nox opacaflct, turn ccelum totum cernerent allris diftindum et 
omatum, lunseque luminum varictatcm turn crcfcentis, turn fenefeentis, eorumque omnium ortus et occaius, atquc in. 
emni artemitate ratos, immulabilefquc curfus : hzc cum vidcrcnt, frofecto et esse pros, ct hac tanta oter a 
UEtwUU esse arbitrarentur . ** De Nat. Unrum, lib. ii. § 37. 

■From 
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the relation between the effcA »nd its caufe, fo as to infer 
by the powers of their own rtafon the exigence of the 
. Creator from the prefence of his creatures. Such revela- 

tion^ however, could be fatisfa£kory only to thofc who im- 
mediately received them. Whenever the Deity has been 
plcafcd by fupcmatural means to communicate any informa- 
tion to man, we may be hire that he has taken effectual care 
to fat is y tlie perlon fo highly favoured that his underitaud- 
ins? was not under the influence of any ilJufion ; but fuch 
& pci ion could not communicate to another the knowledge 
which he had thus received by any other means than an 
addrefs to his rational faculties. No man can be requited 
to believe, no man indeed can believe, without proof, that 
another, who lias no more faculties cither of fenfatiun or 
intellect than himfelf, has obtained information from afoutce 
to which he lias no poffihlc acerfs. An appeal to miracles 
would in this cafe ferve no purpofe ; tor we muff believe 
in the cxittcncc, power, wifdom, and jufticc, of God, be- 
fore a miracle can be admitted as evidence of any thing but 
^ the power of hint by whom it is per'mmcd. See Miracle. 
Ard yet It is therefore uudeniable that there are fome principles 
maybe pets* 0 f theology which may be called natural ; for though it is 
ednatawd*"* 0 ^ highclt degree piobablc that the parents of mankind 
friueq ks. received all their theological knowledge by fupcmatural 
mean* it is yet obvious that fome parts of that knowledge 
mull have been capable of a proof purely rational, other- 
wife not a finale religious truth could have been conveyed 
through the fucceeding generations of the human race hut 
by the immediate infpiration of each individual. We indeed 
admit many proportions as certainly true, upon the foie au- 
thority of the Jewifh and Chriftian feriptutes, and we re- 
ceive thefe feviptures with gratitude as the lively oracles 
of God ; but it is lelf-evident that we could not do either 
the one or the other, were we not convinced by natural 
means that God cards, that he is a Being of goodnefs, 
jullice, and power, and that he infpired with divine wildom 
the penmen of thefe facred volumes. Now, though it is 
very pofiible that no man or body of men, left to thcmfelvcs 
from infancy in a defert world, would ever have made a 
theological difeovery ; yet whatever propofltior.s relating to 
the being and attributes of the firft caufe ami the duty of roan, 
can be demon floated by human rcafon, independent of writ- 
ten revelation, may be called natural theology , and are of the 
utmoft importance, as being to us the firil principles of all 
religion. Natural theology, in this fenfe of the word, is 
the foundation of the ChritUan revelation ; for without a 
previous knowledge of it, we could have no evidence that 
the fcTiptures of the Old and New Teftamcnts are indeed 
lo the word of God. 

Natural Our young divine, therefore, in the regular order of his 
throJr^ry to ftudic*, ought to make himfelf mailer of natural theology bc- 

bc ftudied 
before the 
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fore he enter upon the important tiile of fearching the fetip- Prehmi- 
lures. Ou this fubjctl many books have been pubUihcd in ,UU T 
cur own and other languages ; but perhaps there is none ( 

more worthy of attention than the Religion of Natuie de- 
lineated by Mr WolltAon (»). It i« a work of great merit, 
and bear? ample teffimoay to its author’s learning and acute- Tr 
ncis : yet wc think it ought to be read with caution. Mr Book- re- 
WoUaftm’s theory of moral obligation is fancif ul and ground- C'umneud- 
lctft ; and whilil wc readily acknowledge that he demon- c<1 * 

Urates many truths with elegance and perfpicuity, we can- 
not deny that he attempts a proof of othcis, for which 
we belie vr no other evidence can be brought than the 
declarations of Citrill and his apolttcs in the holy ferip- 
tures. To fupply the defe&S of hi* theory of morals, wc 
would recommend to the lludent an attentive perufal of 
Cumberland 00 the Law of Nature, and Fairy's Elements of 
Moral Philofopby. A learned author • affirms of Cumber-* ^ 
land, that <% he excels all men in fixing the true grounds 
of moral obligation, out of which natural law and natural 
religion both arife and we have ourfelves never read a 
wotk in which the various duties which a man -owes to his 
Maker, lumfcK, and his fellow- creatures, are more accuiatrly 
Hated im placed on a furer btlis than in the moral treadle 
of the archdcacun of Carliflc. 

As Wollafton demonstrates with great perfpicuity, and 
to the ahfolutc conviction ot every man capable of feeling 
the force of argument, the being and many of the attributes 
of God, it may perhaps appear fuperfluous t« recommend 
any other book on that fubjedt. The prefent age, however* 
having, among other wonderful phenomena, witneffed a re- 
vival of the monftcr Athe\fm % wc would advife our ftudent 
to read with much attention Cudworth’s Inttlk&ual Syftcm, 
and to read it rather in Mofheim*! Latin tranflation than 
in the author’s original Englifh. In the original, though 
many authors are quoted that are now but little known, there 
are very few references to the book, or diaptrr, or feltton* 
from which the quotations are taken. Thefe omiflionsare 
fupplied by the translator, who has likewile enriched his 
edition with many valuable and learned notes. It is well 
known that Cudworth wrote his incomparable work in con- 
futation of Hobbes’s philolophy ; but inftead of confining 
himfelf to the whimfic* of his anUgonifl, which were in a 
little time to fmk into oblivion, he took a much wider 
range, and traced alheifin through all the mazes ot anti- 
quity, expofing the weaknefs of every argument by which 
fuch an abfurdily had ever been maintained- In cxliauft- 
ing the mctaphylical quiflions agitated among the Greeks 
concerning the being and perfections of God, he has not 
only given us a complete hillory of ancient learning, as far 
as it relates to thefe inquiries, but has in fad anticipated 
molt of the fophifms of our modern athcitL, who are by 
3 G 2 no* 
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From this paffa/e it is evident, that the Stagyritc, though he eonlidcred the motions of the heavenly bodies, the ebbing 
and flowing of the fca, and the other phenomena of nature, as affording a complete proof of the being and providence 
of God, did not however fuppofe that from thefe phenomena an untaught barbarian would Jifcovcr this fundamental 
principle of religion. Oo the contrary, he exprefsly affirms, that before a man can fee! the force of the evidence which r 
they give of this important truth, he mail have hkaxd of the exiilence and power of God. 

(a) It may not be improper to inform the reader, that Mr Wollailon, the author of the Religion of Nature, was a 
different man from Mr Wooillon, who blafphemed the miracles of our Saviour. The former was a clergyman of great 
piety, and of fuch moderate ambition as to refufe one of the highcll preferments in the church of England when it 
was offered to him ; the latter was a layman remarkable for nothing but gloomy infidelity, and a perverfe defire to* 
deprive the wretched of every fourcc of comfort. In the mind ©f the former, philofopby and devotion were happily 
united ; in the mind of the latter, there was neither devotion nor fcience. Yet thefe writers have been frequently 
confounded ; fometimes through inadvertence from the fimilarity of their names ; and fometimes, we are afraid, diliglt- 
cdly, from a weak and bigciud abhorrence of every fyftcra of religion that prttcads to have its foundation in rcafon and 
ia the aature'of things. 
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Prelim** no means fuch difee seem as they are fuppofed to be by 
n»r) Diree-^j,. iHiieratr ndrmtrta. 

x The ftudeot having jnadc himfelf ir.aAer of natural the* 

dbgy, ansi carefully endeavoured to afeertafn iu limits, it 
now prepared to enter upon the important talk of fearching 
the (captures- lu doing this, he ou^lit to dived hiaitclf 
?.t much a a nofftbk* «d* the prejudices of education in behalf 
of* & particular lyfttm o! iailh, and (it down to the Audy 
of the bereft volume r% of a work to which he is an entire 
ft ranger. He oueltt tYft to read it a moral hiiioty of 
fatts and doctrines, beginning with the books oi Muirs, and 
proceeding through the reft, not in the order iu which they 
are commonly pulftithed, but in that iu which there is rca* 
ion to believe they were vrkbn ( f ec Scan tvs ts). It lie 
1* matter of die Hebrew aui Greek languages, he will 
liuuLtlelfc prefer ti e original text to any verhonr and iu 
tlus ixru I il we would ;vivi ft him tocoofult ru> commentator, 
hicau'e liui cbjedi at p'cfcut i» not to Audy the doctrines 
contained in the bibb, but merely to dilcoier what arc t!ie 
(ubjetts of wl ich it treats. Many hiAcrie* ©» the bible 
IijvV been written ; rod were we acquainted with a gixei 
one, «c fkoitld rccommen.i it at a clue to direct the your/ 
divine’s pro/: el* thruu. li tiie various hooka which compote 
the '.acred volume. Stackhuulc’s hiftory has been much :tp* 
plaud. • d by lome, and at much centered by others. It is 
not a work of which ve can taprela any high Agree of 
approbation ; but if read with attention, ii may no doubt 
be uftfui as a guide to the »wies of fatia recorded hi tlie 
faiplurcs. between lire Old and New Tc laments there 
is a gnat chatm in the luftory of the Jewith nation ; but 
it is In;. plied in a very able and (atitfa&ory manner by l)r 
l’tidraitx, whole Out and Ueau Tjiamsut CMtifAld is one 
of the molt valuable liiftoriciil works in our own or anv other 
language. Shut kfoul'u Urn tttd atui Prof ant Ihjiory of tf* 
World (onutdtd is like wife a work of merit, ;nd ro*y be 
read with advantage a* throwing light upon many pafivgcs 
of the Old Tell ament : but this author is riot intitlcd to 
the lame coni- deuce with l’ridcaux, as hi* learning was not 
fo great, and hi* partialities frrm to have bicn greater. 

In thus making himlelf mailer of the hiAory of the Old 
and New Tillanicr.lfi, the Audent will unavoidably acquire 
fume general notion of the various dodtrines which they 
contain. Thrfc it will now be his buhnrfs to ltudy more 
particularly, to afeertaia the piccife meaning of each, and 
to diftiiigufth fuch as relate to the whole human race, from 
thofe in which Abraham and his poAerity were alone in* 
tereiled. He mnft therefore travel over the facred volume 
a fecund time ; and AiU wc would adviie him to travel with- 
out a guide. From Walton 1 * Hidyglut l# tit, and the large 
collection called Craw Jatri, be may indeed derive much 
afiiltancc in his endeavours to afeertaia the fenfc of a difficult 
teat ; but we think he will do well to make 1 ttle ule of 
commentators and expositors, and ft ill lefs of fy Acm-builders, 
till he has formed fome opinions of hi* own respecting tire 
leading do&rinea of the jewilh and CHiiAiaa religions 
** Impreflcd (faya an able writer) with an awful fenfc of 
the importance of the facred volume, the philofophical di- 
vine will duke off the Uas of prejudices however (turned, 
of opinions however fa motioned, and of pafHons however 
conftitutiond, and hnay to the ftudy of it the advantage 
tif a pure and impartial mind. InHcacf of wading all Ins 
labour upon a number ol minute and lei* lignificant parti- 
culars, and of rcAoiag away plain and obvious lenie by the 
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fubtlrtics of a narrow' and corrofivc mind, hi: firft objed PrHfari* 
will be to inlUiute a theological ouuuy into the general de- 0 * 4 ? lUntr 
£gn of the wriueo word ; and from principles fully con- t ' frn *‘ r 
tabled and fairly under Hood, to diuihate the true nature and 
gtniiu of the rtl'giouj di/fnnfutioa in dl its parts. He will 
mark the difference between the fir ft and lccond covenants, 
an l nbferve the connection tbit fublifts between them. He 
will trace the temporary economy i4 the Out T'jiamtat, and 
weigh the nature and intuit of the partial oattuint with 
the Jews; obftrviug with altondhrutiU how it was m de 
introductory o t better tilings to come ; and he wiA follow 
it through the Ia<x> and the f*ofl><t' iu its wonderful cvolu- 
tiuas, lift he fee thi» wft and preparatory maelnue of provi * 
tkrircc crowned arid ct.rupleud ia the tUrnd gotpcl. Ttiia 
A ru Ttjiemtni , the lift ami beA part uf the religious difjicn- 
iatiou, be will puriiur through tlte facred psges of thu 
gof|nl v.-iiii redojifteft attention ; cimtrm plat* rig the divine 
touidaiioo 03 .wiru h it daims to be burl:, ibe iowi natural 
meant by which it was executed, aui the immortal end 
which it has in view. m> * • THkfm't 

In the courb ok thin inquiry into the import of the fa- 
cred VLiiume, the Uuucnt will jury particular aitentuni to 
the ci cuiiikince- of the age and country in wliich its va- 
rious writers relprctivaly Uvcd, and to the nature of the 
difftrent Jtjtcsy an'titqft rd arnl par*dofical, in which it is writ- 
ten. He will iikewne keep in mind that G d, whom 
it dattps fo. ii* authen, is the parent of truth, and that all 
hi* .iCtio’ii and dilpcn{*tiu.i& inuil Iw confiArnt will, one an- 
other. He will therefore Compaq the d fleicot paffaies off 
the Old and New 'i'tllaniruts which relate to the fain* 
duftiiuc, or to tbc lame event, rcafoiuthly concluding 
flat the bible nuril lie the belt interpreter of iifrlf; and 
though the opinions wl.ich he thus forms may often be er- 
roneous, they will lchiuru be dangerous errors, and nuy 
cahly be corrected by mature reftcctioc, or by con Cult in r 
approved authors who have trcaUrd be'orc binr of the va- 
rious points which hnve been thefuhject ot his Itoftics. Of 
this mode of proevedur ; one girnd coidequtncc will be, that, 
having from the iacred kripturc* tormrd a lyAem of the- 
ology tor himfelf, he will afterwards ftudy the Cyftcms of 
other men withoui any violent prvjudicej for or ;.»runU them ; 
he will he fo much attached to his own opinions as not to 
leiinquilh them in olicdkncc to mere human authority, at 
the lame lime that lie will be retdy to five them a .:p when 
convinced that they ate not well 'omuhd ; and if he have 
read the fcnptmc.i to any good purpnfe, he wdl have ac- 
quired lucli a love or truth as to embrace her wherever (he 
may be (ound, win. t her among Papifts or ProuAauls, ia 
the (chool of Arminius or in that of Calvin. 

As we have fuppofed that every man, after having formed 
a theological fyftem of bis own, will coofult the fy Items of 
others, it may perhaps be exprtitd that we fhould here 
recommend thofe which, in our opinion, are moft worthy 
of his attention. To do this however, would, we appre- yfovrA 
hetvd, be a very ungracious interfenmee with the riuhia offyurm* of 
private judgment, ft would he to arrngau to ou Helves 
kind of authivay to wiiich, when affuoud by others, we 
have cautioned our renters not to fubvak. but left we 
(houid be fuipedlcdof wishing La bias the miud of the young 
ftudeut toward the ftiort fyftcra which we ate obliged to 
give, we (haM jyft obierve, that by the divines at what ia 
called the Antonia* f shoal, k pi feu puis’s Thwlogi* InJiUutit^ 
an (r), Limhorch's 'Ihaulagta L*hry(uina, uud Hocke’s Rt*~ 

JtmahlrntJt 


(c) Than is, however, one chapter of ibis work which the majority pf ArnJmaasJoudiy condemn. Epifcopius acknov/- 

ledg«r» 


»o< 
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r»cl«l- flncUtneft of Cbr'&anitx, hive long beta lirld in ihc highell 
" c ^ etm • the flower? of Calvin have uitlcrred the 

■». ' ^ I*ji>tyiu>*ui of llvrir mailer, Turn-tine’* injtdutio Thetdigi* 
EUr.H.cs y biv .1 G’li a /iiJf c t /Ji*’tnUy, j ha U!) work, 
Vflich wa» publiihed in two vols 4(0 in 1760* has many' 
1r.er.1s and many defeat. Its Uylr is c«arle, imou»e, and 
tedious; and the author, who wa» a realm* antipaedo-bap- 
liit, and ircms to have pofhlTeii very hr tic feiener, embraces 
evvty opportunity of introducin.? the djtcriminating tenets 
o’ his tcCt : but Kit hook is fraught with protouud learn- 
ing, breathes the fpirit o* piety, and nr.av he lead w*th ad- 
vantage by every divide v ho has previously formed the out- 
Lues o* a iyUrrn for liimfelf. 

As the Icwilh a °d Ouiihan tliTpeofation* are dnfelv fink- 
ed together, heiu* in truth hut parts of one gnat whole, it 
i» iijjpofbble to have an adequate notion of the hue- with- 
out umirrUandnn' tlw «kfi 'ii o! the former. Now. thou *h 
(hr Molaic niigtort n nowhere to be learned but in the Old 
Tt (lament, it may be rnaveuirnt for our Undent, a'ter he has 
foj rrud ivi« own opinion* of it from that facied Ujuto:, to 
know what has been written on the fubjett by others, f or 
illuilnttiM t tj,e ritual hw, a lesrned prelate waraJy recom- 
mends the J)« 3 *r I tula nnt t«m 1/ Maimoui lcs, an i hpenter*! 
bo<>k entitled L)t JsgU-uj H'bre* um Jiiiual lot. Both 
works have undoubtedly yreat merit ; but our young dwinc 
will do well to read alon \ with them Hermann; U'Ufii Aigyp- 
<mk«, and Dr Woodward’s Difcou'tc on tlie Wo-ihip of the 
/indent Egyptians, conunou'catcd to the London Society 
of Antiquaricj in 1775, whe^c fomc o* Spencer’s notions 
are fhortly and ably ro uted. On the other part* o** this 
tJUpt^Ulion, fuels the tialu-c of its civil government ; the 
n wards and piv.i laments peculiar to it fo) ; its extraordi- 
nary jujm: "iff ration by appointed spent h, endowed with hi- 
|x ui>tniai powers* and with the gift* of miracles and p^> 
ph«ry ; the t'oub/c fm ft in which the latter is lome times in- 
% -lre>d ; and tlie language conlequcut to ks nature and ole — 
the feeder will find much erudition and ingenuity displayed 
in tlie fecood part of Warburtun’* Divine I.t ’ai.an of BfSofei 
dfitturjirctrA. His I-md'biti kideed is fupp- >kd by runny, 
and perhaps jailiy, to luive advanced, topetLer with a .-TcaC 
did of good lesfr, Rjar paradoxes in bis favou.itc work ; 
but Hill that work uemitied toe ftrious perufid, *or it dilpLiys 
great hamiiaT and gioius, and, wi believe, the he* vie A ern- 
lores have fallen upon it from thole by whom is wa* never trail. 

Haviflu proceeded thus far in tkc c<»'»£r, the Jfudrtit t 
next but: oafs fhoidd be to iikimre Icrioiuiy what tvs- 
t-t 'he read drAce there is that the diuSbrines wluch he has f<» carefully 
ty f rc»c- jJmhcd were ioderd revealed is tiuses pali by God. He 
cy ‘ snnA already Isaac perceived, io the nature and tendency of 
the doftrusos tlieouhJMCi, Atong markj ot their ori^ia being 
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more than human : but he muA likewife have mt?f with ms- Fwlivii- 
ny difficulties, arrd lie mtift prepare himlelt to repel the at- n ***7 
tacks ot unbelievers. Here he will find opportunities of v - J 
exerting the uttnoif powers of hia rralinnimr faculties, and 
of employing in the lenricc o* religion all the fioret he may 
have anutfird of human Icatning. The Lripturc* pretend 
to have been written by fevt-ral men who lived in different 
sges of tlte world ; but the lateft of tbem io an age very de- 
mote from the prrfent. Hit full bufinefs therefore nntft 
be to prove tlie authenticity of thefe books, by tracing them 
wo by iiiitoricai evidence to tlie fcvcral writer* whole names 
they bear. Hut it is act enough to prove them authentic. 

They profefs to have betn witten by ir-ro divinely affiAed 
aod infpued, and of roarfe inf.Aliblc ir whit tliey wrote. He 
muff tiuTe f orc inquire into the truth of this iufpiration. 

14 The 1'ible contaiai a number of ttutbs doctrinal and mo- 
ral, which are 2 nd afferted to be the imme- 

diate diAstes of Gi»d himfdf. To evince this great point 
to bimi, a number of fitpematUTil tfflt and mdsny are infe* 
parabiy connected with tlwfie myflerie? ; fo that if the ;or- 
mer Lc true, the iatte • mutt likcwilc be fo. He niuft there- 
fore examine thefe teA* and evidences, to eftahlifii the divi- 
nity of the Holy Scriptures ;** and io this tmt of his courfe 
he will find much aflilDnce from manv writers who A de- 
fence* of the truth aod divinity of llw Clui iiau religion do 
honour to human mtu-e. 

Tise firll tlep towards tlie e:r.bracin r of any truth is, toN v, k re- 
get fairly rid of the objection* which ate made to it; and c ntf*- 
the general objections made by dciltical uriitrs to the Chri-^^'g ‘‘‘* 
ll ion is relation ?rr by no writer more completely removed J 
tiian by fi.i hop Kutler, in his celebrated wo-k entitled The 
sinulojj of ILhfio* n -i fur, A cb’J rtvtjfrJ fo tlx Cvnjh'tttion atd 
Cettrft tf j\(Utrr. This Ixiok there h»re tlie Audent fiiould 
read with attention, and meditate upon with patience; but 
as it thxs not furniih a f>.f , tvr prnot of the divinity of our 
religion, he fliould pals from it to G’bUut di k’erisate HtU~ 
ftiKu Llx rl aKt, and . L kUlin ifiner’s Origins/ Sacrt. Both 
thefe v.'oikb arc excellent; aud die latter, which may be con - 
hdered an an imprmrmcnt of the former, is perhaps the full- 
til and ablcA defence of revelation io general that is to be 
found in any hujua-r. In this pa-t of the united kiog- 
dom it is now indeed hardly mentioned, or mentioned with 
indilcrroce ; but hilf a century ago the Knjhlb disine* 
thou ;ht ir a fubic^t of If in nph. and A. vied it* author their 
par aide Sidimrfitri. Other w rks, howevc-, mav he 
read wiih jrext ad»AntAtye, and mine with greater than pa- 
Icy’a Evuirr.rti of the CbrtfliaH Religion, end I xiliic’s Short 
Jink 'd •with the Uefh ; which lad work, in the compjfe of 
a very h-w pvges, contains proofs of the divinity ot the jew. 
itb aad Chniliaa revclutioas, to udiicb the celebrated Dr 

Mid- 


ledge* (lib. iv. kff. 2. eap. 33.) that it may be proved from feriotare, that the perfon who was afterwards Jcfus Chrtfb 
was from eternity the only begotten of his Father, by whom all tilings were made, and that therefore he is really and 
truly God. He mention* h*e fentes in which our .Saviour i* called the Ion of God ; and tuews that io this fifth jnd 
)aft~ 1 enfe the filiation is peculiar to him alone. Yet in cap 34. he llatcs the tollowmg qudBosi : “An quintas itie mo* 
diu filiations Jcly Chriili ad faint ewi feitu ae creditu neceffaiiiu fit, ufqur, qui ilium nr^aot, anathema dtcendum fit ?* and 
gravely ablwens it In the negative. It is noi to be wondered at that moft Arminians diiBa from this celebrated rr- 
B-onffraut m diesraofwers to ttiis qucOicn ; for nothing can be more abfurd than to hold religious communioa with thole 
•who deny tfie diroimty of that perton, whole dirkuty, it itL.arinans>liJjrtd, may be clearly proved. Apaintt thia extrava^iat 
pnfitiivn many Armmran pen* were drawn ; but uone to better pwrpofe than that of bkhnp Hull, whole Jvdteimm Erdetus 
CathJu* trimm pnmerum fuulorum, life, offer turn realm M Surenem Ept/vfaam aHofi/**, ofuamrcL for it* aiitlior the t.'uuik* 
Wf the whole demy o 1 Ermsce affemhled { *710) at St Germaine tn J^tyt w. a oatioiud fyond. 

(9) On this fubjeff tlie reader will find many excellent otfervatioos in hi (hop Bolt’s Harmoaia Apsfdua, with it* fe- 
deral defenets, and in* (mail bo«ik of Dr Wells'*, entitled An Help for the right unierftimdincy or the fcvrral Disinc 
Law* aad Cuv*sa oU, whewby mao ha* been obliged through the fewral ages ot the world to guide himtelf io order to 
klviUM. 



422 T H E O 

i'riUmi- Middleton confefled (a), that for 20 year* he had laboured 
xian to fabricate a (ptcioiia anfwtr ( r). 

» Having fati&licd himfclf of the troth of revelation in gene- 

ral, it may be worth the young divine ’a while t« provide a 
crn . defence of the Chriflian religion apainlt the objection* of 
i rover fy to modem jmlailm. In this part of hiattudics he will need no 
beUudicvJ, other inllruftion than w hat he may reap from Limborch'a 
work entitled Dt Vcritate Rrhgionu Cijri/iuin 0 arnica cotta* 
tii cum ermtfiio Judao. “In that deputation which was 
held with Orobto, he will find alt that the ftretch of human 
parts on the one hand, or fcience on the other, can produce 
to vamifii error or unravel fophiftry. AU the papers of 
Orobio in defence of Judaifm, as oppefed to Cluittianity, 
•re printed at large, with Limborch'a anfwcrs, fc&ion by 
fctlion ; and the lubtikft fophifma of a very fuperior genius 
•re ably and fatistaftoriiy detected and expofed by the flron *, 
profound, and clear reafonmg, of this renowned remon* 
t ftrantf." See Oaoato and Limrorch. 

^ be various controverfies fubfittin£ between the feveral 
Stk\ »f denominatior.s of Chrillians, about points which fepsrate 
them into different churches, ought next to be tludicd in 
the order of the cuurfc ; for nothing is unimportant which 
And^fv ^ ,v '^ cs followers of that Mailer whole favourite precept 
r»ou* con^ 1 h* 8 Suited been lon f ? falbionablr to decry po- 

troveriies Icmical divinity as an ufclefs, if not a pernicious, (ludy ; but 
•nmo^ it is not impomble that this iaihion, like many others, has 
Onnian* } u j i tJ origin in ignorance, and that it tends to perpetuate 
uve*. iJjqPp idiifms which it profeffea to lament. VV'e are, how- 
ever, far, very far, from recommending to the young divine 
■ pcruktl of the works of the fcvcral corrbatants oil each fide 
of a difputed queition, till he has fitted himfclf forjudging 
between them by a long courfe of preparatory iludy j and 
the only preparation which can fit him for this purpofc ia 
»n impartial and comprchenffvc Iludy of ecclciiatlical hifto- 
ry. He who has with accuracy traced the progrefs of our 
• holy religion from the days of the apolllcs to the prcfcnc 

time, and marked the introduction o* new doftrines, and 
the rile of the various lefts into which the Chriilian world 
is unhappily divided, is furniihed with a criterion within 
himfclf by which to judge of the importance and tiuth of 
the many cotitcfled doftrines ; whilll he who, without thia 
preparation, fhall read a multitude of books on auy one ns 
ligtou* controverly, will be in danger of becoming a convert 
Co his lad author, it that author pofcfa auy tolerable lhare 
of art and ingenuity. This we know was the cafe with 
Pope, who declares, that in ftudyiug the controverly be- 
tween the churches of England and Rome, he found him* 
Iclf a Pap iff and Proteftant by turns, according to the lall 
X t) book he read. 

importance There arc many hiftorics of the Chriftian church which 
efecclcfis poficU great merit, but we arc acquainted with none which 
ft<wy h »od a PP <ar8 to 118 vrholly impartial. Molhcim’a is pci haps the 
bookt re- 
commend- 
ed. 
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moll perfeft compend (rt $ and one of its grealeft excel- Prel?m?- 
leticie* is, that on every jubjeft the bill writers are referred"*’? l )ir «» 
to for fuller information. Thctc indeed Ihould often be . tH O *- 
eonfulted, rot only to ftrpply the dc!cft§ necefiarily relult- ' 
ing from the narrow nefa of the limits which the author, 
with great propriety, prelcribed to bimfeli ; but alfo to cor- 
reft hi;r partial obliquities; for with all hie merits and they 
were many and great, lie is certainly not free ffom the in- 
fluence ot prejudice. Indeed there is no coining at the true 
hittory of the primitive church, but by ftudytng the works 
of the primitive writers ; and the principal works of the 
four firft centuries will amply reward the labour of peiufing 
them (h). The rife and prog refs ol the reformation in ge- 
neral, the moil important period of church-hiltory, may be 
belt learned from bleidau’s book Dt Statu RJigioau ft Rrt- 
frulf.c* Lon Jo 1 ’. C of art Commen'arii ; the HLilnry of the 
Reformation of the Church of Scotland from Knox and 
Spotifwood ; and that of the Church of England from the 
much applauded work of Bilhop Burnet. 

After thw courfe of ecclcfiailical hitiory, the young di- 
vine may read with advantage the raoft important contm- 
vci lies which have agitated the Chiiilian world ; for he will 
n - w read them without danger of giving up his faith to the 
mere authority of great names. To enumerate thefe con- 
troverfics, and to point out the ablcft authors who have 
written on each, would be a very tedious, and perhaps r.oi a 
very profitable, talk. On one controvetfy, however, we arc 
induced to recommend a very msllcrly work, becaule it ia 
iuffccient of itfclf to fix the principles of Piotellaots with 
rtlpcft to the dhurch of Rome, and to put to ihamc the fa- 
fhionable ccnfurtrs of fotemiat d/TtnUj. The work to which 
we allude is Chiilingwoith'a book again!! Knott, entitled 
7 if Religion cf Protejiantt a Jafr way to Satvation ; in 
which the fchool jargon of that fubtQc jefuit is incompara- 
bly capoicd, and the long difputc between the Popilh and 
Reformed churches placed on its proper ground, the Holy 
Scriptures. 

One of the flrongeft and moll plaufible objeftiona to *h< -palma* 
Iludy of polemical divinity, is its tendency to give a rigid 
turn to the fentimenta of thofe long engaged in it ; whilti 
wc know, from higher authority than that of the ablefl dif- 
putant, that 44 the end of the commandment is charity.’* 

But for preferving chanty in the minds of Chritliane, there 
arc better means than abfolute ignorance or indifference to 
truth. Charily it violated only when a church unreafon- 
ably reffrains tlic inquiries of its own mcmben, or excrcifea 
intolerance towards thofe who have renounced its jurffdic- 
tion, I he injuflicc of the firft fpecies of ecclefiallical ty- 
ranny is expo! td in a very mallcrly manner by Jeremy Tay- 
lor in his Liberty of Prophecy mg, and by Stilling fleet in 
his Irenicum ; the injuflicc of the fccond, by Locke in his 
celeb: ated Letters on Toleration. The man wliu fhall per- 

ufe 


(e> This piece of information wc had 4 rom the late Dr Berkeley, prebendary of Canterbury, who had it from Arch- 
bilkop Seeker, to whom the conreffion was made. 

(r) To thcic defencat of revelation we might have added the cotieftion of frrmont preached at Boyle's leftare from 
1691 to 1732, publithcd in three volumes folio, 17 95 the works of Lcland; Bifltop Newton's Diffcrtations on Prophe- 
cy ; and above all, Lardncr’s Credibility of the Gofpel Hiflory, with the Supplement to it. But there would be no end 
of recommending eminent writers on this fuhjeft. We have mentioned fuch as we mol approve among thok with whom 
we are bell acquainted ; but we muff, once for ail, caution ihe reader againft luppofing that wc approve of every thing; 
to be found in any work except the facrcd feriptures. 

(o) The Bilhop of Landaff, in the catalorue of books publilhed at the end of his Theological Trafts, recommends 
fcvcral other ecclefiallical hittories as works of ureat merit ; luch as, Dupin’*, Echard's, Gregory’s, and Foimcy’s, to- 
gether with Pauli EmtjH JablonJli Irfiitut'wMS Htfionu Chnjlianr, publilhed at Frankfort in three volumes, 1 754-67. , 
,{h) For a proor of this pofitior, and for a juft tftimate of the value of the Fatherj, aa they arc called, fee the intro- 
duftion to Warburton’s Julian, and Kctt’s bcnnoQS at Lampion’s Lcfturcs. 
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Prcliwi- ufe thefe three world, and impartially weigh the force of 
D rce* arguments, will be in no danger, unlcfshi* pride be very 
, . great. or his temper unco mm only irritable, of thinking un- 

charitably of thofe from whofc principles the lave of truth 
may compel him to dident. 

In thefc directions for the ftudv of theology, we might 
have enumerated many more books on each branch of the 
fubject well deferring ot the moll attentive perttfal ; but he 
who (hall have gone through the courfe lure recommended, 
will have laid a foundation on which, if he continue his di- 
ligence, he may raife fuck a fuperftru&ure as will entitle 
him to the character of an accomplished divine. HU dili- 
gence mud indeed be continued through life ; for when a 
man ceales to make acquisitions in any department of learn- 
ing, he loon begins to lofc thofe which he has already made ; 
and a more contemptible character is nowhere to be found 
than that of a clergyman unacquainted with tin: learnihg-of 
his profeflion. This learning, however, is not to be acqui- 
red, and indeed is hardly to be preferred, by iludying bo- 
dies or tnjiitutrt of theology ; and though wc have mentioned 
a few generally appruved by two rival fctU of Chrillians, 
and mud, in contotmity with the plan of our work, give 
another ouriclves, wc do not hedtatc to declare, that the 
naan who has carefully gone through the courfe of ftudy 
which wc have recommended, though it be little more than 
the outlines on which he is to work, may, with no great lols 
to himfelf, ncglcit ours and all other lyileros. For as an 
» fatfur excellent writer *, wliom we have often quoted, well ob- 
ferve*, 41 to judge of the Jatt whether fuch a revelation con- 
taining fuch a principle, with its myil erics and credentials, 
was actually fait from God and received by nun, by exa- 
mining the evidences aud eircumjlanets which accompanied it 
—the time when, the place where, the manner how, it was 
delivered — the form in which it deicends to us — and in what 
it is coutainrJ— together with the particular fulji met and 
bur Jen of it— and how every part is to be rightly under - 
food r thefe arc the various and extend vc lubjctU which con- 
(litute the fublimc office ot thcolocic rlasonikg aud 
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the mom study or Divinity.** On this account we Treiimi- 
(hall pals over fli rht!/, and fometimes perhaps without any 04 *"? ^ rec * 
notice, many things which every clerjymam ought th<?- 
rou/hly to underiland, and coniine ouriclves, in the Ihort 
compend which wc are to give, to the prime articles of 
Chrilliau theology. In doing this, wc (hall endeavour as 
much as pofTible to diveil ourfclvea of party prejudices ; but 
*1 we are far from thinking that this endeavour will be com- 
pletely luccefsful (for we believe there i« no man totally free 
from prejudice), wc cannot conclude this part of the article 
re ere properly than with the following folcmn Charcv, 
with which a very learned divine £ always prefaced bill 7)rT«vlrr 
Theological Features. e/Ninirict. 

I. “ I do folcmnly charge you, in the name o r the God 
of Truth, and of our Lord Jet us Chrift, who is the Way, ^ 
the Truth, and the Life, and before whofe judgment feat 

you mud in no long time appear, that in all your dudie* 0 f theology, 
aud inquiries of a religious nature, prefent or future, you 
do conitantly, carefully, impartially, and confcientioully, at- 
tend to evidence, as it l.cs in the Holy Scriptures, or in the 
nature of things, and the didates of rcaion ; cautioufly 
guarding againtl the Tallies of imagination, and the fallacy 
ot ill-grounded conjecture. 

II. 44 That you admit, embrace, or aflent, to no principle 
or (entiment by me taught or advanced, but only f«J far as 
it Hull appear to you to be fupported and jollified by pro- 
per evidence from revelation or the reafon of things. 

III. “ i hat if, at anytime hereafter, any principle or 
fen ti meat by me taught nr advanced, or by you admitted 
or embraced, (hall, upon impartial and fait he til examination, 
appear to you to be dubious or Lite, you either fufpc& or 
totally reject fuch principle or fentiment. 

IV. 44 That you keep your mind always open to evi- 
dence : That you labour to banifh from your brcall all pre- 
judice, prepofTdlion, and party-zeal : That you (ludy to live 
in peace and love with all your fellow Chriflians ; and that 
you Readily aflert for yourfelf, and freely allow to others,, 
the unalienable rights of judgment and confciencc.’* 


Part I. Of NATURAL THEOLOGY. 


Sect. I. Of the Being and Attributes of God. 

• Si Ps*'. T T E who ci>meth to God, fays an ancient divine ", deeply 
AT rca d ; n the philofophy of his age, mull believe that 
be is, and that he is a rewardcr of them who diligently (cck 
„ him. This is a truth as undeniable as that a man cannot 
The beiag concern himfelf about a nonentity. The evidence of God 
<•-<■«! is indeed the foundation of all religion, and the firtl principle 
j^-'ved D f ^ f ct \-tKC which is the fubjcA o? this article. It is like- 
wifi a principle which mull command the affent of every 
man who has any notion of the relation between cffcCls and 
their cauics, and whofc curiufity has ever been excited by the 
henomena of nature. This great and important truth we 
ave eliewhcre endeavoured to demonftr?te (fee Mr rarHY- 
aics, Part III. Chap, vi.) } but it may be proved by argil* 
meats lefs abdra&cd from common apprchenfiou than tbe 
nature of that article required us to ufe. Of thefe we fhall 
give one or two, which wc hope will be level to every ordi- 
nary capacity ; whiltt, at the fame time, we earncftly recom- 
mend to the young divine a diligent (ludy of thole bookj 
on the fiibjc& which we have mentioned in the preceding 
dire&ions. 

We fee that the human race, and every other fpecies of 
ini- animals, is at prefent propagated by the co-operation of two 
parents ; but has this proccfa continued from eternity ? A 

4 


moment’s reflection will convince us that it has not. Let 
iu take any one man alive, and, to avoid perplexity, let u» 
fuppofe his father and mother dead, and himfelf the only 
perfon at prefent exifting : how came he into the world ? It , 
will be faid he was produced mechanically or chemically by 
the conjunction of his parents, and that his parents were 
produced in the Came manner by theirs. Let thie then be 
iuppofed ; it mull furrly be granted, that when this man 
was born, an addition was made to the feries of the hunvm 
race. But a feries which can be enlarged may likewife be 
diminilhed ; and by tracing it backwards, we mud at fome 
period, however remote, reach its beginning. There muft 
therefore have been a firit pair of the human race, who were 
not propagated by the conjunction of parents* How did 
thefc come into the world ? 

Anaximander tells us ", that the firft men and all animals a See fW* 
were bred in warm moidure, inciofed in crudaceous (kin|/<?'* %fc’i 
like crab-filh or lobfters ; and that when they arrived at 
proper age, their (hdly prifons growing dry, broke, and 
made way for their liberty. Empedocles informs us, that 
mother Earth at firil brought forth vad number* of legs, 
and arms, and heads, 8cc. which, approaching each other, 
arranging themfelvci properly, and being- cemented toge-* 
ther, darted up at once lull grown men. Another o» thefe 
philofophert relates, that there fird grew up a fort of wombs, 

which 
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lUinn oxr* which having fhet# roati in the eanh, attratltd thence a 
^ °* milk <or Buurtihrnent o ( the tcttin, which in 
procef* of time broke throoyh the membrane* ami (Sited 
fir k fell ; wbSll the Egyptian father* $ of this hopeful 
School content themfehres .rith (imply affirming, that animals 
like vegetables iprung at fiift nom the boTron of the (arch. 

Surely thole fuges, or tbeir followers (Kould have been able 
to tell us why the earth has not in any climate this power 
of potting foith vegetable men or the parts of men at pre- 
fect. If this umverfiii parent be erernnl and Mf-exiftcat, it 
mull be incapable of decaf or the fit.alk.ll dun *e in any of 
its qualities ; if it be not eternal, wc lhall be obliged to find 
a caufe for itt* cxilUnce, or at lc 3 tt for its fotm and all its 
power*. £nt fuch a caufe may have produced the firff hu- 
man pair, and undoubtedly did produce them, without ma- 
king them Ipiin ; as plants from the foil. Indeed the growth 
ot pliuita tbemidrci dearly evinces a caufe fuperior to any 
vegetative power which can be fuppotVd inherent in the 
earth, Mo plant, from the llordy oak to the creeping ivy, 
can be propagated bat from feed or flips from the parent 
flock ; but when one contemplates the regular ptuccfa of 
vegetation, the cxiftencc of every plant implies the prior ex- 
igence of a parent feed, and the exigence of every feed the 
prior cmfttsce of a parent plant. Which then of thtfe, 
the cak or the acorn, was the hr ft, and whence was its ex- 
igence derived ? Not front the earth ; for we have the evi- 
dence of univerfal experience that the earth never produce* 
a tree but from feed, nor feed but from a tree. There mult 
therefore be fame fuperior power which formed the firft feed 
or the firft-fcrce, planted it in the earrh, and gave to it tbofe 
powers of vegetation by which the fpccics hat been propa- 
gated to this day. 

Vitus clearly do die proccffea of generation and vegetation 
indicate a power luperior to thofe which arc ufuallv called 
the funotrs of nature. The fame thing appears no Ids evi- 
i uoion ^ rom ^ 1C * l t r *fbon and t cotillion, which plainly 

prevail through the whole fyftcm of matter, and hold toge- 
ther the ftupeudous itructiine. kxpcriincnt tliows that very 
few particles ol the moil folid body ate in adual contact 
with each other (fee O ptics, n® 63 — 68, Physics, n 3 a3.l1 
and that there are conflderabte interdicts between the par- 
ticles of every claffic fluid, is obvious to the lmaUcft re- 
flection. Yet the particles or folid bodies ftrohgly cohere, 
ubil.i tbofe of claitic fluids repel each other. How are 
theic phenomena accounted for ? To fay that the former 
is the effedt of attraction and the latter of repulfton, is 
only to Cay that two individual pheno ncim are iubyeCt to 
thole laws which prevail through the whole of the chiles 
under which they arc refpc&ivcly arranged ; whilii the qiie* 
lUou at iflue is concerning the orioim or the laws thilww 
selybs, the power which makes the particle) of joki co- 
here, and thole of air repel each other. Power with- 
out iubltancc is inconceivable t- and by a law of human 
thought, no man can believe a being to operate but where 
-at is ui fome manner or other actually prefect : but the par. 
tides of gold adhere, and the particle* of air keep at a di* 
fiance from cadi olhtr, by powers exerted wiicrc no matter 
is prefcrit. 't hese mull therefore be fume fubllance endow- 
ed with power which is not material. 

Of this fubflance or being the power is evidently im- 
menfe. The earth and other planet* arc carried round the 
fun with a velocity which human imagination can hardly 
conceive. Tliat this motion is not produced by the agency 
of thefe vail bodies on one another, or by the interpohtiou 
of any material fluid, luu been I fa own d few here (fee Mit*. 
physics, n '* 196— 200, and Optics, n" 67. ) r t andl.ncck is 
a law of our bill pbilufophy, that we are not to nultiph fob- 
jtatuet t viibomt mcrffhj t we muff infer tliat the ianic Iking 
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which fbtmed the irrft animtls ami vegetable*, erdovrin;* Beiru t *ni 
them with powers to propagate their respective kind), is 
hkewife the cur.fe of all the phenomena ot tittare, fuch as ' '’---' m 
eo&fan, repnfvn* rftfftrity, and mciitrt, even the motions of 
the heavenly bodies thcnifeivcs- 

If this powerful Being, who is the parent of vegetable 
anil animal life, ftv! the foitrcc o* all corporeal motion*, be 
fel -exiilent, mtelh rent, and m dependent in hit sfftio^s swf 
volitions, he » an original or firll caufe, and that Beingwhont 
we denominate God. If h< be not feff-exiffent and inde- 
pendent, there mull be a caufe m the order of nature priotf 
and fuperior to Him, which is either it ft If the fiVft canfe, of 
a link in that feriet of caufcs and cffrAs, which, hov/evcf 
v.ifl we fuppofc it, mull be traced ultimately to fome ond 
Being, who i* frh-exHIent, and ha* in himlVlf the pbwef of 
be pmung mot on, imlepcndent of every thing but his own 
intern grace and volition, in vstrr lutac the Acheilts a!!c fed, 
that the feric* may afeend infinitely, and for that reafon 16 
have no fir!l mover or caufe. An infinite feric* of faceef- Ahfurriiy 
five beings involves in abfurefrtr and contrsdidion (fee | B * 

TAPHvsrcs, n 288.): but not to mftf* upon this at prefent, 0 f c£ t ^ v 
we lhall only beg leave to conflder fuch a ferres aa a whole, 
and fee what corfcquences will flow from the fapoofitirm. 

That we may with logical propriety confident in this light, 
is incontrovertible ; for the birth of every individual of the 
human race (hows that it is made up ot parts: but parts im- 
ply a whole as ncccffarily as an attribute implies its fub- 
(lapce. As in this ftippofed feries there is no caufe wfiidh 
is not likewise an cnoft, nor any body moving another 
which was not itfelf moved by a third, the whole is unde- 
niably equivalent to an infinite effvfl, or an iiV*nite body 
moved : but if a finite effc‘fl mutt oecc&rity have proceeded 
from a caufe, and a finite body in motion muff have been 
put into that (hue by a mover, is th^re a human mind which 
can conceive an infinite effeft to hare proceeded from iro 
caufe, or an infinite body in motion to have been moved by 
mth ng f No, furely ! An infinite effeiS, were fuch a thingr 
poftble, would co'^pcl us to admit an infinite caufe, and an 
infinite body in motion a mover of infinite power. 

I hi* **rc2t canfe i> Goo, whofe wifdom, power, and 
gondtiefl, all nature loudly proclaims. That the phenomena 
which we daily fee evince the cxificnce of one (uch Brin ;, 
ha» jull been (hown ; and that we have no real on to infer 
the exigence of more than one, a very few reflections will 
make abundantly evident. For, not to lay more llrffir than 
it will bear upon that rule of Newton's, which forbids ttsyvrei) 
to multiply iubllances without ticocflity, loch a harmony only** 
prevails through the whole vifibte ucivcrle, as plainly ihow*i.w.p"d 
it to be under the government of one intelligence. ThB CM * 5 ‘ 
on this globe the fevtral elements (erve for nounfliment to 
plant*, plants to the inferior animals, and animats to man ; 
that the other planets of out fyflem an* probably inhabited, 
and their inhabitants nourished in the fame or a litnilar man- 
ner ; that the fun is fo placed as to (rive light and heat to 
all, and by the law of gravitation to bind the whole phi .lets 
intoone fyflrm with itlcti — are? truth* fo obvious smd lo ttnV- 
vrifaily acknowledged, as to fupeifede the uecCfflty of chan 
blilhmg them by proof. The lair iuferruce rherefore i», 
that the foiar fyltcm and all its: purls are under the govern* 
rnent of one rnfeitijemr, wliich directs all its motions and all 
the chxuges which take place among its part* for fome wife 
pU r p ofe*. To fuppofe it under rhe govermaeflt o* tgrt» or 
mote intelligence! would be highly unnsnonalde ; for ir'tticfe 
intelligences had equal power, cqunl wifdom, cud Hie lame 
drligns, one of them would evidently be luperfluoot ; and if 
they had equal power and courraty uefigns; they could nol 
be H:e parents of that kmnvuy whsclt wc dearly perceive to 
prevail in the fyltcxn. 
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•**!•** But the Being capable ©f regulating the movements of 

*rfGoA* ta ^ * machine, may well be fupooied to poffef* mtinite 

. . power, and to be rap.tble of fupermtending the motion* of 
the univerfe. That the widely extended fyftem of nature 
k but one fyftem, of which the feveral parts at e united by 
many bomls of mutual connt&ion, h-is been ihown clfe- 
wherr (fee Phtsics), and appears daily moru and more evi- 
dent from oor progrefs in phytical difeoveries ; and therefore 
k is in the higheft degree nnreafonable to fuppofc that it haa 
t j more thin one author, or one lupreme governor. 

Of infinite the unity of defign apparent in the works of creation 

p,wcr, plainly prove the unity of their Author, fo do the immenfity 
viiJooi, of the whole, and the admirable adjuftment of the feveral 
**" parts to one another, detrionftrate His power ard His wif- 
dom. On this fabieft the following beautiful reflections 
by Mr Wolhftun arc deferring of the moll ferious atten- 
turn. 

H VeUgrcn «• J n order (fays that able writer fj) to prove to any one 
Uei'r*'*’ jnwdneft of this fabric of the world, one needs oidy to 
pfyp. bid him consider the fun, with that infupportabk glory and 
luftre that furrounda it; to demonflnjte its vaft dillance, 
■magnitude, and heat ; to reprefent to him the chorus of pla- 
nets moving periodically, by uniform laws, in their feveral 
orbits about it ; guarded form: of them by fccondary planets, 
and as it were emulating the ftatc of the fun, and probably 
all poflelTcd by proper inhabitants; to remind him of thofe 
fnrprifing viGts which the tumets make to us, and the lar:>e 
# trains or uncommon fplendor which attends them, the far 
country from which they come, and the curiofity and horror 
which they excite not only among us, but in the inhabitants 
of other planets, who may alfo he up to fee iltc entry and 
progrefs of thefe minifters of fate : to direct his eye and 
contemplation through thofe azure fields and vail regions 
above him up to the Jixed Jlars, that radiant numbcrlefs hoft 
of heaven ; and to make him uudeHland how unlikely a 
thing it is that they fhould be placed there only to adorn 
and bifpan.de a canopy over our heads; to convince him 
that they are ratheT fo many other funs, with their feveral fy- 
ftema ot planets about them ; to Ihow him by the help of 
piaffes llill more and more of thefe fixed lights, and to be- 
get in him an apprvhenfion of their inconceivable numbers, 
and thofe immenfc fpaccs that lie beyond our reach and even 
our imagination : One needs but to do this (continues our 
author), and explain to him fuch things as are row known 
almoft to every body; and by it to fhow, that if the world 
be not mtinite, it is infinites fimi/is, and undoubtedly the work 
of *n ixmirr. AxcuiTrcir. 

** But if we would take a view of all the particulars con- 
tained within that aflontfliing eompuls which we have thus 
liailily run over, how would wonders multiply upon us ? E- 
very corner, every part of the world, is as it wire made up 
of other worlds. If we look upon this our earth, what fcope 
docs it furnifh for admiration ? The great variety of moun- 
tains, hills, valleys, plains, rivers, feas, tree*, ard plants ! 
The many tribes of different animals with which it is flock- 
ed ; the multifarious invention* and work* of one of thefe, 
s. e. of us men ; with the wonderful inllinftsot others, guid* 
ing them uniformly to what is bell for thcmfclves, in Jitua- 
tsons when* neither fenfe nor reafon could direct them. And 
vet when all thefe (heaven and earth) are Purveyed a a nicely 
as they can be by the help of our unafBfted fenfes and of 
telefcopes, wc may diicover by the afftftancc of good micro* 
fcopes, in very {mall parti of matter, as many new wonders 
rs thofe aheatly difeovered, new kingdoms of animal*, with 
new and curious architedture. So that as our fenfes and 
r ven conception fainted before in the vaft journeys wc took 
in confidcriog the expanfc of the univerfe, they here 3gain 
Vail us in otir rtrfeai chcs into the principles aci minute parts 
VoL. XVIII. Part II. 
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of which it if coaipofcd. Both the beginnings and the nth Briny sol 

ot things, the leaji and the greatefi, all confpirc to baifie us ; 

and which way foever we profecutc our inquiries, we ftiil . ° ’ * » 

meet with freflh fubjeCts of amazement, and frcfli rcafou* to 

believe that there arc indefinitely more and more behind^ 

that will forever cfcapc our eagerett purfuiu and deepeft pci- 

net ration. 

" In this vaft affenihlage, and am id ft all the multifarious 
motions by which the feveral precedes of generation and 
corruption, and the other phenomena of nature, arc carried 
on, we cannot but obferve that there are ftated methods, a* 
fo many forms of proceeding, to which thing* punctually and 
rf ligioufly adhere. The fame caufes circumftanccd in the lame 
manner produce always the fame tfftfU ; all the fpecies of ani- 
mals amop.j us are made according to one general idea ; and 
lo arc thofe of plants alfo, and even of minerals . No new fpe- 
cict are brought fortli or have arifen anywhere } and the 
old are preferved and continued by the old ways. 

u It appears, laftly, beyond difputc, that in the parts and 
model or the world there is a contrivance for accomplilh- 
ing certain ends. The fun is placed near the centre of our 
fyftem, for the more convenient difpenfing of his benign in- 
fluences to the planet 5 moving about him ; the place of the 
earth’s equator interfeds that of her orbit , and makes a pro- 
per angle with it, in order to diverfify the year, and create 
an uletul variety of ftafons ; and many other things of -this 
kind will be always obferved, and though a thousand times 
repeated, be meditated upon with pleafurc by good men and 
true philosophers. Who can obferve the vapours to afeead, 
rfpec tally from the fea, meet above in clouda, and tail again 
after condenfation, without being convinced that this is a , 
kind of diflsllation, in order to clear the water of its groficr 
fait*, and then by rains and dews to fupply the fountains 
and rivers with frcfli arid whnlefome liquor ; to nourilh the 
vegetables below by Ihowcrs, which defeend in drops as 
from a watering-pot upon a garden ? Who can view xhijlrne* 
tore of a plant or animal, the indefinite number ot its fibrea 
and fine vciJclr, the formation of larger veffeis, and flue ftwo 
ral members out of them, with the apt, difpofitien of all 
thefe ; the meant contrived for the reception and diftnbu* 
tion of nutriment ; the ejftcl thin nutriment has in extending 
the veffr-% bringing the vegetable or animal to its full 
gtowth and expanfion, continuing the motion of the feveral 
fluids, repairing the decay* tlx body, and preferring i*fkl 
Who can take notice of the feveral /unities ot an rails, their 
art* of laving and providing for themfelvrs, or the wafa it 
which they are provided for ; the uie* of plants to auimal% 
and of form: animals to others, particularly to mankind ; the 
care taken that the feveral fpecics fhould be propagated* 
without confufion, from their proper feeds ; the ftrang in* 
clination planted in animals for that purpofc, their love of 
their young and the like. — Who (fays our author) can obv 
ferve all this, and not fie a defign in fuch regular pieces, fo 
nicely wrought and fo admirably preserved ? If there were 
but one animal in erciftenec, and it could not be doubted 
but that hi* eye* were formed that he might fee with them, 
his ears that he might hear with them, and his feet to be in- 
fl rumen ts by which he miqlit remove himfeh from place td 
place ; if drftgn and contrtvaive can be much lets doubted, 
when the fame things are repeated in the individual* of a!! 
the tribes of animals ; r the like oMervations may be maJe 
with refpeit to ve stable* and other things ; and if all thefe 
tlaf/tt of things, aiad much more the individuals comprehend- 
ed under them, be inconceivably numerous, as inott uuqtte- 
llionalfty they ait —one cannot but he convinced, from what 
fo plainly rim* through the nobler parts of the vifiblc world* 
that not only they* but other things, even thofe that f«m to 
be kfi noble, have their ends like wife, though not always 
3 H P«- 
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Beinir and perceived by capacities limited like out*. And Cnee we 
*of GedT cannot * w *th l ^ e Epicurean* of old, fuppofe the parts of mat- 
ter to hive n*tnt*d amon^ therofdve* this wonderful farm 
of a world, to hare taken by agreement each its refpeftivo 
jp;//, and then to have purfued in conjunction conflant ttult 
by certain rr.etho 's and mcaftirca ccnctrttd % there muff be 
fome other lWing, whofc wifdom acd power are equal to 
fuch a mighty work as is the /Iru&ure and preftrvalita of the 
world. There mud be Tome Almighty Mind who modelled 
and preCrrvcs it ; lay* the caufei of things fo deep ; p re- 
fer ibes them fuch uuifoim and ftcady laws; deft ines and 
adapts them to certain purpofes; and makes one thing to trt 
and anfwcr another id aj to produce one harmonious whole. 
Yes, 

Thcfc arc thy glorious work?, Parent of good 1 
Almighty, thine this univcrfal frame, 

Thus wondrous fair ; Thy*el{ how wondrous then ! 

«9 How wondrous in wifdom and in power !’* 

Goednef*. But the goodness of God is not lefs confpicuoua in his 
works than His power or liis wifdom. Contrivance proves 
defign, and the predominant tendency of the contrivances in- 
dicates the cHipoiition of the designer. *' The world (fays an 
t Dr P..-/?. elegant and judicious writerf) abounds with contrivances, and 
all the contrivances in it with which wc are acquainted are di- 
retted to beneficial purpofes. Evil nodoubt exifta; but it is ne- 
ver that we can perceive the object of contrivance. Teeth are 
contrived to eat, not to ache ; their aching now and tlica is 
incidental to the contt trance, perhaps infcparable from it ; 
but it is not its objett. This is a diftlnttion which well dc- 
fervea to be attended to. In describing implements o> huf- 
bandry, one would hardly fay of a fickle that it is made to 
cut the reaper's fingers, though from the conftrutt : ou of the 
inftrument, and the manner of uiing it, this mifcliief often 
happen*. But if he had occahon to deferibe inftrurarnts of 
torture or execution, this, he would fay, is to extend the fi- 
stews ; this to diflocate the joints ; this to break the bones ; 
this to fcorch the foies of the feet. Here pain and mifery 
are the very objett s of the contrivance. Now nothing of 
this fort is to be found in the works of nature. We never 
difeover a train of contrivance to bring about an evil pur- 
pofe. No anatomhl ever diicovered a fyftcm of organi- 
zation calculated to produce pain and difexfe ; or, in explain- 
ing the parts of the human body, ever laid, this is to irri- 
tate, this to inflame, this dutt is to convey the gravel to 
the kidneys, this gland to fccrete the humour which forms 
the gout. If by chance he come to a part of which he 
know s not the ufe, the moil that he can fay is, that to him 
k appears to be ufclcis : no one ever fufpetts that it is put 
there to incommode, to annoy, or to torment. If God had 
wiftied our mifery, he might have made lure of hia purpolc, 
by forming our lenfes to be as many fores and pains to us 
as they are now iafiruments of gratification and enjoyment; 
or, by placing us among objetts fo ill fuited to our percep- 
tions as to have continually offended us, in ft cad of minifter- 
ing to our refrefhment and delight. He might have made, 
for indance, every thing we taftrd bitter, every thing we 
taw losthfome, every thing we touched a fling, ever)' LncU 
a flench, and every found a difeord.” 

In (lead of this, all our frnfations, except fuch as are ex- 
cited by what is dangerous to our health, are pleafures to 
ns : The view of a iandlcapc is pleafant ; the talle of nou- 
rishing food is pleafant ; founds not too loud are agreeable, 
while muiical founds are exquifite ; and hardly any fmclU, 
except fuch arc excited by effluvia obviouily pernicious to 
the brain, are diiagrerablc ; whilil fome of them, if not too 
loiii> indulged, arc delightful. Our lives are preferred and 
the fpecie* is continued by obeying the impulfc of appetites; 
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of which the gratification is exquifite when not repeated Behind 
too frequently, to anfwer the purpofes of the Author of our ■*****«*• 
being. Since, theo, God has called forth his confummate of ' t 
wifdom to contrive and provide for our happinefs, and lias 
made thofe things which are ncccflary to our cxiflence and 
the continuance of the race fourccs of our great ell fcnfu.il 
pleafures, who can doubt but that benevolence is one of hia 
attributes ; and that, if it were not impious to draw a com- 
panion between them, it is die attribute in which he himfclf 
mod deli-;htcth i 

But it is not from fenfation only that we may infer the 
benevolence of the Deity ; He has formed us with minds 
capable of intellectual improvement, and he has implanted 
in the bread of every roan a very ftror.g defire of adding 
to his knowledge. T his addition to be furc cannot be made 
without labour ; and at firil the requifite labour is to moft 
people irkfome : but a very ftiort progrefs in any fludy con* * 
verts what was irkfome into a pleafurc of the moft exalted 
kiud ; and he who by ftudy, however intenfc, enlarges his 
ideas, and is confcious that he is daily riling in the icale of 
intelligence, experiences a complacency, which, though not 
fo poignant perhaps as the plcafurea of the fenfualifi, it fuch 
as endears hun to himfclf, and is what he would not cx* 
change for any thing elle which this world has to beftow t 
except the Hill fwccter complacency arifing from the confci- 
oufnefs of having dilcharged his duty. 

That the prattice of virtue is attended with a peculiar 
pleafurc of the pureft kind, is a fatt which do roan has ever 
queftioned, though the immediate fource of that pleafurc lias * 
been the fubjett of many difputts. He who attribute* it 
to a moral fenfe, which inftinttively points out to every 
man his duty, and upon the performance of it rewards him 
with a fentiment of fclf- approbation, rouft of ceceffity ac- 
knowledge benevolence to be one of the attributes of that 
Being who has fo conllitutcd the human mind. That to 
protett the innocent, relieve the diftreffed, and do to other* 
as we would in like circumftances with to be done by, fills 
the bread, previous to all reflettion, with, a holy joy, as the 
commiftion of any crime tears it with remorfe, cannot in* 
deed be controverted. Many, however, contend, that this 
joy and this remorfe fpring not from any moral inflintt im- 
planted in the mind, but are the confcqrcnce of early and 
deep-rooted allocutions of the prattice of virtue with the 
hope of future hzppincfs, and of vice with the dread of fu- 
ture mifery. Ou the refpettivc merits of thcfc two theo- 
ries we {hall not now decide. We have faid enough on the 
fubjett in other articles (fee Instinct, Moral Philoso- 
phy, and Passion) ; and dull here only obferve, that thty 
both lead with equal certainty to the benevolence of the 
Deity, who made us capable of forming afibciations, and 
fubjetted thofe aflbculion* to fixed laws. This being the 
cafe, tbe moral fenfe, with all its inftantaneous effetts, af- 
fords not a clearer or more convincing proof of his good- 
nefs, than that principle in our nature by which remote cir. 
cumfiauccs become fo linked together, that, after the con- 
netting ideas have cfcapcd from the mind, tlxe one circum- 
fiance never occuis without bringing the othrr alio into 
view. It is thus that the pleafing complacency, which wrj* 
perhaps full excited by the hopes of future happinefs, comes 
in time to be fo a/Tociated with the confcioufncfs of virtu- 
ous condutt, the only thing entitled to reward, that a man 
never performs a meritorious attion without experiencing 
the raoft exquifite joy diffufed over hia mini, though fits 
attention at that inflant may not be dir-etted dlhtr to hea- 
ven or futurity. Were we obliged, before we could expe- 
rience tiiis joy, to eflimate by reafsn the merit of every in- 
dividual attic n, and trace its connettion to heaven and fu- 
ture happ-nefi through a bag train of intermediate argu* 

mentation, 
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jv»»c mentation, we fhould be in a great meifurc deprived of the 
-"W prcfcnt Yctt'ard of virtue ; and therefore tiiis aflbeuting 
, c principle contributes much to our happinefe. But the be- 

tievolcncc of a Being) who feenu at it were thus anxious to 
fornilh us with both fenfual and intelle&ual enjoyments, and 
who has made our duty our gre2teft pliaftiic, cannot be que- 
ftioned ; and therefore we mull infer, that the Author of 
"Natute wifhes the happinefs of the whole fcofiblc aud intx. 1 - 
yy ligent creation. 

Objcdiocu, To fuch reasoning as thi» in fupport of the Divine Be- 
nevolence many objection* have bent made. Some of them 
appear at firft fight pUufiblf, and are apt to flagger the 
faith of him who has bellowed no time on the ftudy or that 
branch of general fcience which is called fhyfict (fee Phy- 
sics). To omit thefe altogether in fuch an article as this 
might be conftrucd into neglect ; whilit it is certain that 
there is in them nothing worthy of the attention of that 
man who is qualified cither to eftimatc their force, or to 
underhand the arguments by which they have often been 
repelled. 

It has been alkcd, Why, if the Author of Nature be a be- 
nevolent Being, are we ncccflarily lubje^t to pain, difeafes, 
and death i The Icientific phyfiologiil replies, Becaufe from 
thefe evils Omnipotence itfclf could not in our prefeni flatc 
Anfwered exempt us, but by a conftant feries of miracles. He who 
admits miracles, knows like wife that mankind were origi- 
nally in a ftatc in which they were not fubje& to death { 
and that they fell under its dominion through the fault of 
their common progenitors. But the fall and reftoration of 
xnan is the great fubje£t of regaled religion ; and at prefent 
we are diicuffing the queflion like phiiofophers who have 
no other data on which to proceed tlian the phenomena of 
nature. Now we know, that as all matter is divisible, every 
fyflcra compofed of it mull necefiarily be liable to decay 
and diflblution ; and our material lyilcrn would decay and 
be difiotved long before it could ferve the purpofes of na- 
ture, were there not methods contrived with admirable wif- 
dom for impairing the wafle occafioncd by perpetual friftion. 
The body is furnifhed with different fluids which continual- 
ly circulate through it in proper channels, and leave in their 
way what is neceflary to repair the folidi. Thefe again are 
fupplied by food ab extra ; and to the whole proceflcs of di- 
gestion, circulation, and nutrition, the air we breathe is ab- 
folutely neceflary. (See Physiology, Se£i. I, 2, 3, 4, ?). 
But as the air is a very heterogeneous fluid, and fubjcA to 
violent and fudden changes, it is obvious that thefe cliangea 
mull affcCt the blood, and by confequencc the whole frame 
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tnufl inevitably he cruihcd to death upon whom a tower Bebf md 
fhall chance to tumble. Again, the attradlion of cohefion 
is a general law, without which it does not appear that any ’ * ‘ . 
corporeal fytiem could poffibly etill : it is by this law too, 
or a modification of it, that the glands and la&eals of the 
human body extraft from the blood fuch part ides as arc ne- 
cdTiry to nourifh the folids ; and yet it is by mean* of the 
very fame modification of the wry lame law that a man is 
liable to be poiioned. How are thefe eflt&s to be pre- 
vented ? • ’ 

Shall burning ./Etna, if a fate requires, 

Forget to thunder, and recal her fires ? 

Oo air or fca new motions be imprelt, 

Oh blamclcfs Bethel 1 to relieve thy breafl : 

When the loofe mountain trembles from on high 
Shall gravitation crafe if you go by ? 

Or fome old temple nodding to its fall. 

For Charters* head referve the lunging wall? 

Such a perpetual miracle, fuch a frequent fufpending of 
the laws of nature in particular inllanccs, we cannot doubt 
to be within the compafs of Almighty power : but were 
this fufpenfion really to take place, mankind would be in- 
volved in ignorance greater than that of childhood ; for not 
one of them could know, or have any means of dilcoveiing 
this moment, what was to happen the neat ; and the coufc- 
queuce would be, that, uncertain but the fingle motion of a 
fiugle joint might bring on them fudden ddlru&ion, they 
would all periflh in a ftatc of abfolute inactivity. u 

But though the human body could not have been prr-S?cknd«, 
ferved from dangers and difTolution but by introducing evik* , jji n ,* n ' : * 
greater on the whole than thofe to which it is now liable, 
why, it has fumetitries been alkcd, is every difordcr to which ferve good 
it is fubjeit attended with ficknefs or with pain? and why puxpuZn. 
is fuch a horror of death implanted in our brealts, feeing 
that by the laws of nature death is inevitable i We anfwtr. 

That ficknefs, pain, and thv dread of death, ferve the. very 
bell purpofes. Could a man be put to death, or have his 
limbs broken without feeling pain, the human race had long 
ago been extio&. Felt wc no uneafinefs in a fever, wc 
fhould be infcufiblc of the difeafe, and die before wc fufpeft- 
ed our health to be impaired^. The horror which generally 
accompanies our rcflc&ions on death tends to make us 
more careful of life, and prevents us from quitting this 
world rafhly when our affairs profper not according to our 
food wiihes. It is likcvrile an indication that our cxiilcncc 
does not terminate in this world ; for ou* dread is feldom 


of the human body. We fee the air indeed in procefs of 
time confumc even marble itfclf; and therefore cannot won- 
der, that as it is in one flate the parent of health, it fhould 
in another be the fourcc of dilcafe to fuch creatures as man 
and other terreftrial animals. Nor could thefe confequeocci 
be avoided without introducing others much more deplo- 
rable. The world is governed by general laws* without 
which there could be among men neither arts nor fciences ; 
and tho’ Laws different from thofe by which the fyftcm is at 
prefect governed might perhaps have been eilablifhed, there 
is not the fmaUcll rcaion to imagine that they could on the 
whole have been better, or attended with fewer inconvenien- 


excited by the profpeft of the pain which we may fuffer 
when dying, but by our anxiety concerning what we may 
be doomed to lufferorenjoy in the next ftage of our exigence; 
and this anxiety tends more perhaps thau any thing elfe to 
make us live while wc are here in fuch a manner as to cdfure 
oar happinefe hereafter. 

Thus from every view that wc can take of the Works and 
laws of God, and even from confidently the objections which 
have fometimes been made to them, we are compelled to ac- 
knowledge the benevolence of their Author- We mull not, 
however, fuppofc the Divine benevolence to be a fond and 
weak afle&ion like that which is called benevolence among 


cie*. As long as we have material snd folid bodies capable 
of motion, liable to refinance from other folid bodies, fup- 
ported by food, fubje& to the agency of the air, and divi- 
liblc, they mull neccffarily be liable to pain, difeafe, corrup- 
tion, and death, and that too by the very influence of thofe 
laws which preserve the Older and harmony of the univerfe. 
Thus gravitation is a general law fo good and fo neceflary, 
that were it for a moment fufpended, the world would in- 
iiamly fall to pieces ; and yet by mea ns of this law the mao 


men. All human afiieflions and paffions originate in our 
dependence and wants ; and it has been doubted whether 
any of them be at firil difintereAcd (fee Passion) ; but lie 
to whom cxiftence is effcntial cannot be dependent ; he who 
is the Author of erefy thing can feel no want. The divine 
benevolence therefore moll be wholly difiuterefled, and of 
courfe free from thofe partialities originating in fell -love, which 
are alloys in the mofl fubtime of human virtues, fhe moll 
benevolent man on cxrtb, though he wiflies thehappinefs of 
3 H J every 


Die 



juiiic*. 


34 

God ’D- 
cainpre- 
henuble, 


?5 

Put ion- 
ftstitly p»e- 
tfcne t« i;u 

work?. 


T H E a 

every fellow-creature, hi* Sill, from the ties of blood, the 
endearment* of frieadfhip, or, perhaps frotp a regard to hie 
own intereft, fume particular favourites whom, on a compe- 
tition with others, lie would acrtaiuly prefer. But the 
equal Lord of all can have no particular favourites. Hi* 
benevolence is therefore coincident withiudiot; or, to fpt?k 
more properly, that which is called tfviae jujlcr, is only be- 
nevolence exerting itfcl* in a particular manner for the pro- 
pagation of geticr.il felicity. When God preferibes laws 
jor regulating the conduit of his intelligent creature*, it is 
not becaufe lie can reap any benefit from their obedience to 
thofe law*, but bccaute luch obedience is neccflary to their 
own happinefs ; and when he puni/be* the tranfgrcrtbr, it in 
not becaufe in his nature there »» any difpolition to which 
the profoed of fuch punifhment can afford gratification, 
but becaufe in the government of free agents nunrthment is 
neccflary to reform the criminal, and to intimidate other* 
from committing the like crime*. But on this fiibjelf we 
need not dwell. It has been (hewn eJfcwhere (Metaphysics, 
®°3I2.), that all the moral attributes of God, his Hott- 
M ss, justice, mercy, and txuth, fhould be conceived 
as the fame divine benevolence, aching in different ways 
according to difl'ereqt exigencies, but always for the fame 
fublime cud — the propagation of the utmoii poflible Lappi- 
uefs. 

The fubftance or eflence of this fclfcxiftent, all-powerful, 
infinitely wife, and perfectly good Being, is to us wholly in- 
• comprchenfible. That it is -not matter, is (hewn by the 
proccfs of argumentation by which we have proved it to 
cxift ; but what it is wc know not, and it would be impious 
preemption to inquire. It is fufficient for all the purpofc* 
of religion to know that God is feme how or other pre- 
fent to every part of his works ; that exigence and every 
poffible perfection is efletuial to him ; and tliat he wilhci 
the happinefs of all his creature*. From thefe truths we 
might proceed to prove and illullratc the perpetual fuper- 
inttndance of his providence, both general and particular, 
over ever)' the minutell part of the univerle : but that fubjeft 
has been difeuffed in a leparatc article ; to which, therefore, 
wc re fd the reader. (See Providence). Wc fliall only 
obferve at prefent, that the manner in which animals are pro- 
pagated afford > a* complete a proof of the contlaut fuperin- 
tendance of divine power and wifdom, as it does of the im- 
mediate exertion of thefe faculties in the formation of the 
patent pair of each fpecies. For were this bu fin el’s of pro- 
pagation carried on by nccrjffury and mechanical laws, it :* 
obvious, that in every age there would be generated, in each 
Ipecic* of animals, the very lame proportion of males to fe- 
males that theic was in the age preceding. On the other 
'hand, did generation depend upon fotfwtaut mcchanifra, it 
is not conceivable but that, iincc the beginning of the world, 
or, according to this hypothrfi*, during the courfe of eterni- 
ty, feveral fpccies of animals fhould in fume age have ge- 
nerated nothing but main, and others nothing but ftmalct ; 
and that of courfe many fpccies would have been long hnce 
extirttt. As neither of thefe cafes has ever happened, the 
preservation of the various fpreies of animals, by keeping up 
conflantly in the woild a due, though not always the fame, 
proportion between the ftxcs of male and fcnvle, is a com- 
plete proof of the fuperintcndance of divine providence, and 
of that faying of tne.apolUe, that it is ** in God wc live, 
move, and have our being.” 

Sect. II. Of the Duties and Sanliisns cf Natural 
Religion. 

From the fhort and very inadequate view that wc have 
taken of the divine perfections, it is evidently oux duty to 
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reverence in our minds the fclf exigent Being to whom they Duties sod 
belong. This is indeed not only a duty, .but a duty of ** 
which no man who contemplates thefe perfections, and be- 

lieves them to be real, can poflibly tvmd the performance. v j 

He who thinks irrcvere-.tly of the Author of ust arc, can 3s 

never have confidtrcd ferioufly the power, the wifdom. and 
the gooduefs, difpbvcd in his works; for whoever has a 
tolerable notion of thefe mult be convinced, that he who . j 
performed them has no irnperfeftion ; that his power can 
scQnmplifh every thin;, which involves not a contradi&ton ; 
that his knowledge is intuitive, and free from the poflEbiiity 
of vrtor ; and that his poodrwf* extends to all without parti- 
ality and without any alloy of felfifh defign. This convic- 
tion mull make every man on whole mind it is imprefTed 
ready to proftrate himfelf in the Juft before the Author of 
his being ; who, though infinitely exalted above him, is the 
fourcc of all hib enjoyment 1, conflantly watches over hi iu 
with p itemal care, ?.i.d protect, him f:om numbcrlefs dan- 
gos. The fenfe of to many benefit* muft excite in hi* 
mind a fentirnent of the livchVfl gratitude to him from 
whom they are received, and an ardent with for their conti- 
nuance. 17 

Whilfl filent gratitude and devotion thu* glow in the Of whom 
bread of the contemplative man, he will be careful not to; “P" 41 '* 
foim even a mental imaje of that atl.perfeft Being t*» whom 
they arc dirc&ed. He knows that God is not material ; 
that he exists in a manner altogether icwomprchenfiblc ; that 
to frame an image of him would be to afli^n limits to what 
is infinite ; and that to attempt to form a positive concep- 
tion of him would be impioufly to compare himfelf with hi* 

Maker. • f 

The man who has any tolerable notion of the perfec- h.iw hr 
lion* of the Supreme Being will never (peak lightly of him, ro 
or make ufe of his name at all but on grrat and folcmn * 1e | |' c,kea 
occafions. He knows that the terms of all language* are °^***^ 
inadequate and improper, when applied duett l y to him who 
has no equal, and to whom nothing can be compared ; and 
therefore he will employ thefe terms with caution. When he 
(peaks of hi* meicy and companion, he will not confider them 
a* feelings wringing the heart like the mercy and compaf- 
fion txpeiienced by man, but aB rays of pure and difintcrcft- 
<d benevolence. When he thinks of the flupendous fyftcm 
of nature, and hear* it, perhaps, laid that God formed it for 
his own glory, he will rvflctt that God 1* fo infinitely exalt- 
ed above all hi* creatures, and fo pcrfttt in himfelf, that he 
can neither take plcafurc in their applaufc, as great meu do 
in the applaufc* c f their fellow-creatures, nor receive any 
acccffion of any kind from the exillcnce of ten thou find 
worlds. The inmtcufe fabric o! nature thercfoie only dif- 
play* the glory or perfettion* of it* Author to ui and to 
other crtaiurtt who have not faculties to comprehend him in 
bimfelf. ^ 

When the contemplative man talks of Je'ving God, be Wharfs 
doe* not dream that his fcrvicc* can incrcafe the divine fdi-rnr*n? k f 
city ; but means only that it is his duty to obey the divine 
laws. Even the pronoun He, when it refers to God, cannot h * m ' 
be of the fame import as when it icfcrs to man ;.aud by tire 
philofophical divine it will Icldom be ufed but with a mental 
zlluiion to this obvious diflinttion. 

As the man who duly venerates the Author of his heing 
will not fpcak of him on trivial occafions, fo will he be 
ftill further from calling upon him to witnets impertinences 
and falfthood, (lec Oath). He will never mention hi* 
name but with a paufe, that he may have time to reflett in 
filcncc on his numbcrlefs per ft a ions, and on the imxnenfe 
diflance between himfelf and the Being of whom he ia 
fr ea k ing . The flighted reflection will convince him that 
tlic vvutli with all that it couUias depe&ds cvecy moment 
- * upon 
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Du ut% upon tha t God who formed it ; and this conviftion will 

fii^ion*^ compel Kim to wi(h for the divine protection ol himfelf and 
of racur*! ^ friends from all dangers and misfortunes. Soch a wilK 
. ' " >s in effeft a prayer, and will always be accompanied with 
adoration, confefliou, and tlnnkfiriving (fee Prayed). But 
adoration, contcffions, application, and tlumkfgiving, roalli* 
/ tute what is called wtrjblf, and therefore the worlhip of 
God j’b a natural duty. It is the addrcfhng of ourfclvo as 
liis dependants to hiiu as the fupreme caufe and governor oF 
the world, with acknowledgments of what we enjoy, and 
petitions for what we really want, or he knows to be con- 
venient for us. As if, tx. gr. T fhoujd in Come. humble and 
compofcd manner (fays Mr Walla ft ot) pray to that * 4 Al- 
mighty Being, upon whom depends the cxtftence of the 
4 o .world, and by whole providence I have been preferred to 
Divine thi# moment, and enjoyed many undderved advantages, 

W ° that he would gracioufly accept my grateful fenfc and 

»y. tUr * U "acknowIedgmcnts of all his bentf.cer.cc toward* me; that be 
would deliver me from the evil confluences of all my tranf- 
grt [Fiona and lollies ; tliat lie would endue me with fuch 
(hfpufitions and powers as may carry me innocently and 
falcly through all future trials, and may enable roc on all 
occahcus to behave my fell conformably to the laws ol rea- 
fon piuufly and wifely ; that He would fuller no being to 
injure me, no misfortunes to bcfal me, nor me to hurt my* 
fclf by any error or inifeundu£t of my own ; that be would 
vouduafe nic dear and Jillinct perceptions of things ; with 
to much health and profperity as may be good for me ; 
that 1 may at lead pals my time in peace, with content* 
meat and tranquillity of mind ; and that having faith I oily 
dricharged my duly to my family and friends, and endea- 
voured to huptove tnyicil in virtuous habits ami ufeful 
knowledge, i may at laft make a decent and happy exit, 
and find myfclf iu Come better iiatc.” 

That an untaught favage would be prompted by infinff 
to addrefa the Supreme Being in fuch terms ai this, we ate 
fo far irom thinkin that to us it appears not probable that 
fuch a favage, in a date ui foiilude, would be led by inftinft 
to fuppofc the cxiitence of that Being. But as foon as the 
being and attributes of God wete, by whatever means, made 
known unto man, every feutiment exprefied in this prayer 
mull nectffariiy have been generated in his mind ; for not 
to be fenlible that we derive our cxiileucc and all our en* 
joymenu from God, is iu effect to deny his being or his 
providence ; and not to feel a with that he would give 
up what we want, is to deny either his gooduefs or his 
power. 

Tire worlhip of God therefore u a natural duty rcfultitig 
from the contemplation of his attributes and a fenfc of our 
own dependence. But the rcaioarng which has led us to 
Wbc-hrr t ^ 118 couclubou rcfpelt* only private devotion ; fur it is a 
or rot is quell ion of much greater difficulty, arid tar enough from 
pubWe w or- being yet determined, whether pula; wuilhip be a duly of 
flop a du- religion which can with any propriety be termed dj. 

|^ f j ' € Yi. Mr Wollaftoo indeed poll lively affirms that it is, 

gi^n t and endeavours to prove his petition by the fudowiug argu- 
ments. 

4 * ** A man (fays he) may be confidcrcd as a member of 

ftwnc iociety: and ax fuch heou^ht. to worlhip Gudif he has 
* the opportunity of doing it, if there be proper prayers ufed 
publicly which he may icfort to, and Li his health, die. permit. 
Or tltc focicty may be coniidcrcd as one k/jf, that US com- 
mon ioterells ami concern*, and as /ml \ is obliged to worlhip 
the Deity, and offer one prayer. Betides, there arc roarfy who 
know not of themfclvc* how to pi ay ; peihapi cannot fo 
much as read. Thefe muff be taken us titty art} and con- 
sequently fomc time and place appointed where they may 
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have fuitable prayer* read to them, ancj be guided in their Out tea »i>J 
devotions. And further, towards the keeping mankind in 
order, it is ntetjfary there ftiould be fo.nc t dig ion profcfled, 
and even cftablilhcd, which c*.nnot be without public worihip. i — y— — J 
And were it nbt for that fenfc of virtue which is principally 
preferred (fo far as it is preferved) by national fount and 
habits of religion, men would foon lofc it aU, run wild, 
prey upon one another, and do what clfe the worit of fa- 
vaies do.’* 

Thefe me in thcrofdves juft obfenrations, and would come 
with great force and propriety from the *100x116 or pen of a 
Chriftian preacher, who is tau/ht by revelation that the 
Mailer whom he fenres has commanded his followers 44 not 
to furfakc the aOtmhlin/ of thcmftlvei together,** and has 
promffed , 44 that if two of them (hall agree on caith as touch- 
ing any tiling that they (hall a Ik, it mall be dune for them 
of his Father who is in heaven.** As urged by fuch a man 
and on fuch grounds, they would fierve to fhow the fittiefii of 
the divine command, and to point out the benefits which a 
religious obedience to it might give us rcafon to expeft. 

But the author is here profeifirtg to treat of natural religion, 
aod to llate the duties which rcfult from the mere relation 
which fubfifts between man as a creature and God as his 
creator and con U ant preserver. Now, Htough we readily 
admit the bene. Sts erf public worlhip as experienced under 
the Cbriffixn dUpenlation, ivc do uot perceive any thing in 
this icafooing which c*»u!d lead a pious thrift, to expeft the 
fame benefit previous to all experience. When the author 
thought of national form and ejiablif Intents of religion, lie ccr- fc>m»wfd’ 
tamly loft fight of his proper fubjeft, and, as ffich writers reve - 
are too apt to do, comprehended under the religion of na-‘* twlu 
ture what belongs only' to that which is revealed. Natural 
religion, in the proper lcnfc of the woids, admits of no parti- 
cular forms, and of no legal rftaMi/hment, Private devotion 
is obvioufiy one of its duties, bccaufe fentiments of adora- 
tion, conic fiion, fuppliealion, and thankfgiving, ncccfiurily 
fpring up in tltc breaft of every man who has jnft notions of 
God and of himfelf; hut it is not fo obvious that fuch no* 
tions would induce any body of men to meet at jlestti timet 
lor the purpose of' exprtffing their devotional fentiments in 
public. Mankind arc Indeed focial beings, and naturally 
communicate their fcnllmcuts to each other; but we cannot 
conceive what Ihould at firfl have led them to think that 
public worlhip at Hated limes woulJ be acceptable to the 
felf-cxiftcnt Author of tire univerfe. In cafe ol a famine, or 
any other calamity in which the whole tribe was equally in- 
volved, they might [peak of it to each other, inquire into ' 
its caufe, and in the extremity of their difttefs join perhaps 
in one fervgn petition, that God would remove it. In the 
lame manner they might he prompted tumour forthoccallon.il 
ejaculations of public gratitude for public mercies ; but it 
<Joe 9 not follow from thclc iucidcutal occurrences that they 
would be led to inllitutc times and places and forr.s of 
national worfhip, as if they believed the omnifcicijt Deity 
more ready to hear them in public than in private. That 
the appointment of fuch times and forms and ph«T 3 is be- 
neficial to foulcty, experience teaches us ; and therefore it is 
the duly, and has been the pi. -.dice, of the fnptcmc ruar'iftute 
in every aee aiul iu every civilised country to provide for 
the m?iutenancc oi the national worlhip. But this aft ice 
has taken its rife, not from the deduftionv of rculon, but 
either from direct revelation, j\s among the lews and 
CUriftians ; or from tradition, which ft) ad its origin in fome 
early revelation, as among the more tnllghi^d Fagans of 
ancient and modem limes. 

W c hope that none of our readers will be fo tried as to 
fuppofc that by this difquiiiuou we mcau, iu any degicc, to 
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'Put ; e» ani call in qucfticn the fitneft or the duty of public worship. 
I/ 3 ?!™*! 1 his »* fo far from our ir.t cation, that we firmly believe 
with Mr Wotlafton, that what piety rcthains among us is to 
. be attributed in a great meafuie to the practice of frequent- 
ing the church on Sundaya ; and that it is the ncg!c& of 
tdc/uJads. *^1* P art * CQ ^ ar w hicli his rendered the prefent genera. 

fion of men lefs pious, left humble, and more prone to lac- 
lion, than their father* were, who made it a point cvety 
Lord's day to unite with lomc congregation of Chrillians ill 
the public worfhip. of their Creator and Redeemer. Dut 
Whillt we are convinced of the importance and ncccffity of 
this too much ncgledted daty, and could wifh to impref* 
Our convi&ion upon the minds of all our readers, we do not 
apprehend that we leflen it* dignity, or detract from the 
weight of aimed univeral practice, by endeavouring to de- 
rive that practice from it* true fource, which appears to ua 
to be not human reafon, but divine revelation. 

Dut whatever doubts may be entertained with refpeft to 
the origin of public worfhip, there can be none as to the 
foundation ot moral virtue. Rcafon dearly perceives it to 
be the w ill of our Maker, that every individual of the human 
racefhould treat every other individual 'a, in fimilar cite urn- 
Dances, he could juftly expeft to be treated himfelf. It is 
thus only tliat the greateft fum of human liappioef* can be 
produced (fee Moral Philosophy, n° 17. and 135.) ; for 
were all men temperate, fober, juft in their dealings, faithful 
to their promife*, and charitable to the poor, & c. it i* ob- 
vious that no miferir* would be felt upon earth, but the few 
which, by the laws of corporeal nature, unavoidably rcfult 
from the union of our minds with fyftems of matter. But 
it has been already fhown, that the delign of God in forming 
frntient beings was to communicate to them fome portion, 
or rather fome rcfcmblance, of that felicity which is cffcntial 
to himfelf ; and therefore every a&ion which in its naturaL 
tendency co-opcrttet with this defign mull be agreeable to 
him, as every a&ion of a contrary tendency mult be dtf- 
a£ re cable. 

From this reafoning it follows undeniably, that we are 
obliged not only to be juft and beneficent to one another, 
4<s but alfo to abftain from all unncceffary cruelty to inferior 
Crgclry to animals. That we have a right to tame cattle, ar.d employ 
the inferior them for the purpofes of agriculture and other arts where 
animals a ft ren gth ft required, i* a portion which we believe has never 
been controverted. But if it is the intention of God to com- 
municate, in different degrees according to their different 
ranks, a portion of happtneft to all hia creatures endowed 
with feme, it is obvious that we fm againft him when we 
fubjeft even the horfe or the aft to greater labour than he 
is able to perform ; and this fm is aggravated when from 
avarice we give not the animal a fufficicnt quantity of food 
* to fupport him under the exertions which we compel him to 
make. That it is our duty to deknd ourfelves and our 
property from the ravage* ot be ails of prey, and that we 
may even exterminate fuch hearts from the country in which 
we live, arc truths which cannot be queftioned ; but it has 
been the opinion of men, eminent for wildotti and learning, 
that we have no right to kill an ox or a (Keep for food, but 
in confcqucnce of the divine permiffion to Noah recorded in 
the ninth chanter of the book of Genefit. Whether this 
opinion be well or ill founded wc ihall not politivcly deter- 
mine, though the arguments upon which it is made to reft 
are of fuch a nature as the fafhionablc reafoners of the pre- 
fent day would perhaps find it no eafy tafk to anfwer ; but 
it cannot admit of a doubt, that, in killing fuch animals, 
wc are, in duty «o their Creator and ours , bound to put 
them to the leaft pofiible pain. If this be granted, and wc 
do not fee bow it can be denied by any man convinced of 
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the benevolence of the Ddty.it is ft 31 more evident that re Duties an d 
a& contrary to the divine will when, for our mere amufe- hoAioo* 
mcr.t, we totture and put to death filch animals u are con- “* " ,tnr d 
ft (folly not injurious to ourfelves, or to any thing upon which . / l *-' * 
the Comforts of life are kuown to depend. Wc arc indeed 
far from being convinced with the poet, that infedts and 
reptiles “ in mortal fufferance feel as wheel a giant dies/* 

(fee Pleasure and Physioloi??, Sc&. viii.) ; but their 
feelings on that occafion arc certainly fuch, as that, when we 
wantonly inflid them, Wc thwart, as far as in our power, the 
benevolent purpofc of the Creator In giving them li'e and 
fenfe. Let it be obferved too, that the mau who practifca 
needlefs cruelty to the brute creation ft training up hia mind 
for excrcifing cruelty towards his fellow-creaturea, to hia 
Haves if he have anv, and to hia fervants) and by a very 
quick progteft to all who may be placed beneath him in the 
ft^le at fuciety. 

Such arc the plain duties of natutal religion ; and if they 
Urcre univcrfally pradifed, it is fclf-cvidcnt that they would 
be productive of the greateft happinefs which mankind could 
enjoy in this world, and that piety and virtue would be 
their Own reward. They arc however far from being uni* 
verfally pradifed ; and the coafequence is, that meu are fre- 
quently railed to afiluence and power by vice, and fome* 
times lunk Into poverty By a rigid adherence to the rules of 
virtue. 

This being the cafe, there can be no quell ion of greater 
importance, while there are few more difficult to be anfwcr- 
cd, than “ What are the fandions bv which natural religion 
enforces obedience to her own laws f" It is not to be iup- 
pofed that the great body of mankind fhould, without the ^ 
protped of an ample reward, pradife virtue in thofe inftances Natural 
in which fuch pradicc would be obvtoufiy attended with religion de- 
injury to tbcmfclvcs ; nor does it appear rcsibnablc in any foAivtm 
man to forego prefent enjoyment, without the wdbgroundedJY* 11 ^^ 
hope of thereby fecuring to himfelf a greater or more per- 
manent enjoyment in reverfion. Natural religion therefore, 
as a fyftem of dodrinci influencing the condud, is exceeding- 
ly defedive, unlcft it affords fiifficier.t evidence, intelligible 
to every ordinary capacity, of the immortality of the foul, or 
at leaft of a future ftate of rewards and puuilhmcnts. That 
it doe* afford this evidence, is ftrenuoufly maintained by foroe 
deitti, and by many phflofophers of a different defcnpttoo, 
who, though they profeft Chriilianity, feem to have fome 
unaccountable dread of being deceived by their bibies in 
every dodrinc which cannot be propped by the additional 
buttreft of phdofaphical reafoning. g 

One great argument made ufe of to prove that the im-n, e 
mortality of the fool is among the dodriaes of natural rcli-ral caper- 
gion, is the univerfai belief of all ages and nations that men l4t *® n *f* 
continue to live in fome other ftate after death has feparated 
their fouls from their bodies. “ Quod fi omrism tonfenjiu 
nature vox tfi : omnefqur, qui ubiqui fimt, confentiimt effe 
aliquid, quod ad eospertincat, qui vita ceflctint : nobis quoque 
idem exillimandum eft : ct fi, quorum aut ingenio, aut vir- 
tutc animus excelbt, cos arbitramur, quiauatura optima funt, 
cernexc naturae vim maxime 1 verifimile eft, turn opt’mnu 
qui/que maxime pojhritari ftrviat , effe aliquid, cujus is poll 
mortem fenfum fit, habit urus. Scd ut deot effe nature opi- 
camur, qualefquc fint, ratione eognofeimus, fie permancxe 
animos arbitramur eonfmfu netionum omnium *.'* • Cw». 

That this is a good argument for the truth of the ?■, 

trine, through whatever channel men may have received it, '* * 

we readily acknowledge j but it appears not to us to be any 49 
proof of that dodriuc’s being the dedudion of human rea-N** the 
foning. The popular belief ot Paganifm, both ancient aad off *^' ^u ‘t^• , 
modern, is fo fanuftic and abfuxd, that it could never have DaCUr€ ‘ 

been 
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i bent rationally inferred from what nature teaches of God 
^ and the foul. Jn the RlyGum of the Greek and Roman 
poet*, departed fp rit* were viGble to mortal eye* ; and muil 
4.thcre'ore hare been clothed with feme material vehicle of 
fufficient denfitv to re fieri the ray* light, though not to 
rtlift the human touch. In the mythology of the northern 
nation*, as decesfed heroes are reorelented a* cat.'n? and 
drinking, they could not be confidercd as entirely diverted of 
matter ; and in every popular creed of idolatry, future re- 
ward* were fuppoled to be conferred, not for private virtue, 
but tor public violence, upon herort and corqueror* and the 
deftroyers of nations. Surtly no admirer of what is now 
called natural religion will pretend that thefe are part of its 
do^rine* ; they are evidently the remains of lome primeval 
tradition obfeured and corrupted in its long progress through 
ages and nations. 

The philofophcrs of Greece and Rome, defpifing the po- 
" pular mythology of their rrfpcCtive countries, employed 
much time and great talents in difquifttions concerning the 
human foul am. the probability of a future flare ; and if 
the genuine coueluftons of nat ural religion *m this fubjed are 
'anywhere to be found, one would naturally look for them in 
the writings of thofe men whole genius and virtues did 
honour to human nature. Yet it is a fad which cannot be 
controverted, that the philofophcrs held fuch notions con- 
cerning the fuhtlar.ee of the foul and its ftate after death as 
could afford no rationd fupport to fofTering virtue, (fee 
Mitafhysics, Pa^t 111. chap. 4). Socrates is indeed an 
exception. Confining himfclf to the fludy of ethics, and 
defpiftng thole met aphy Gcal fubtiltics with which fo many 
others had bewildered themlelves, that excellent perfon in- 
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than were thofe of Socrates anJ Cicero: and therefore thc®***^ an " 
probability is, that had we been like them deflituteof the 
light of revelation, we (hould have been difturbed by the re jj g j c . 
fame doubts, and have faid with the latter, upon rcfdfng the . . v 
argument* of the former a* detailed by Plato, 44 Ncfcio 5* 
cuomcdo, dum lego, afTentior ♦ cum pofui librum, et mecum iV* 1 ? 1 

* r j • ■ ■ tr r ti the ll*ht 

ipfe de immortautatc ammoruzn ccepi cogitate, jufeauo »lla (j | 
clahitor tion we 

No one, wc hope, will fufpedl us of an impious attempt rtiould 
to weaken the evidence of a future ftate, God forbid ! ToeJ*^^ 
expectation of that ftate is the only fupport of virtue and t h<m. 
religion ; and we think the arguments which we have ftated) J 6 uL 
elfewherr, and referred to on the prefent occafion, make the 
reality of it fo highly probable, that, though there were no 
other evidence, he would aCt a very foolifh part who (hould 
confine his attention wholly to the prefent life. But we do 
not apprehend that we can injure the caufe either of virtue 
or of religion, by co^fefling, that thofc'argutncnts which left 
doubts in the mind# of Socrates and Cicero -appear not to » 
us to have the force of complete demotiftraikn of that life 
and immortality which our Saviour brought to light through 
the gorpcl. „ 

Were the cafe, however, otherwife ; were the arguments Natural re- 
wht'ch the light of nature affords for the immortality of the'’P on 
human foul as abfolutcly convincing as any geometrical tcr^n- * 
monitration— natural religion would ftill be defttlive ; be-|y recon . 
caufc it points out no method by which fuch as have offend- riling the . 
ed God may be certainly reftored to his favour, and to thep* 1 ** to 
hope* of happinefs which by tbeir fm they had loft. The nn£r ** 
be who knows whereof we are made would fhow himfclf 
placable to fmnern, and that he would find fomc way to be 


ferred by the commen moral argument# (fee Moral Phi- 
losophy, n ; 232 — 246), that the reality of a future ftate 
of rewards and punifhmcnt* is in the higheft degree proba- 
ble. He was not, however, at all times abfolutcly convinced 
of this important truth ; for a little before his death he 
(aid to fume who were about him, 44 I am now about to 
leave this world, and yc are ftill to continue in it ; which of 
• VLrt* »* us have the better part allotted u?, Cod only knows 

And again, at the end of his mull admired difeourfe concern- 
ing the immortality of the toul, delivered at a time when he- 
mull have been ferious, he faid to his friends who came to- 
pay their Iart vifit, 44 I would have vow to know that 
1 have great hopes that I am now going into the company, 
of good men ; yet I would not be too peremptory aud court*. 
$ Phu im dent concerning it$.* r 

PSmJ. Next to Socrates, Cicero was perhaps the mnft refpeflable 

of all the philofophcrs of antiquity ; and he feems to have 
iludicd this great queflion with uncommon care ; yet what 
were his concluGons ? After retailing the opinions of various 
Cages of Greece, and (bowing tint feme held the (oul to be 
the heart ; others, the Hood in the heart ; (ome> the train ; 
other*, the Heath ; one, that it wax harmony ; another, that it 
wv* number ; one, that it wa9 nothing at all} and another , r that 
it was a certain quint tjft nee without a name, but which might 
properly be called «*!«»•;>:*• — he gravely adds, 44 Hamm fen- 
tealiarura qua? vera Gr, Dciu ahqois vtderit: qiws vctiGmil- 
i T»/e. lima, magna queftio eft He then proceeds to give his 
. own opinion ; which, as we have (ho wn dfc where, was, that 
XL SI ^ ^ ** P ?,Tt ° f God. 

To us who know by other evidence that the foul is im- 
mortal, and that there will be a future ftate in which all the 
obliquities ot the prefent (hall be made Urai-^ht, the argu- 
ment drawn fmm the moral attributes of G<wl, and the un- 
equal dillribution of the good thing3 of this life, appears to 
have the force of demonftration. Yet none of us will furcly 
pretend to. fay that his powers of . rcafuoing are greater 


reconciled, mi^/ht perhaps be rcafonably inferred from the 
conGdcration of his benevolence difplayed in his works. 

But when wc come to inquire more particularly how wc 
arc to be reconciled, and whether a propitiation will be re- 
quiicd, nature flops (hurt, and expe&s with impatience the 
aid of fome particular revelation. That God will receive 
returning Goners, aud accept of repentance inftend of perfect 
obedience, c2nnot be certainly known by thofe to whom he 
has not declared that he wilt For though repentance be. 
the moft probable, and indeed the only means of reconcilia- 
tion which nature fuggefts ; yet whether he, who is of purer 
eyes than to behold iniquity, will not require fomethinr 
further before he rrftore tinners to the privileges which they 
have forfeited, mere human reafon has no way of difeover- - 
ing. From nature therefore aril’rs no fuffictcnt comfort to 
Goners, hut anxious and endlefs folfcitude about the means 
of appealing the Deity. Hence thofe divers ways of Cicrirt- 
cing, and thofe numbcrlefs fuperftition* which overfpretd the 
heathen world, but which were fo little fatisfa&ory to the 
wifer part of mankind, that, even in thofe days of darknefs,. . 
the phiofnphers frequently declared that, ia their opinion, . 
thofe rite* and oblations could avail nothimt towards appea- 
ling the wrath of an offi-nded God, or making their prayers t 
acceptable to him; Hence ikicratr* and one of his dif- 1 
ciples are reprefentcd by Hatof as expelling a perfon divine- f. j H aLHI* - 
ly commiflioneJ to inform them whether fncrifices be a c-«A«. 
cepiable to the Deity, and as rcfolving to offer - no more till ' 
that perfon'* arrival, which they pioutly hoped might be at 
no great diftancc. 

This daikncfs of the pagnn wrald; which the heft of rnenyi tf«s • 
who lived under it fo pathcticany deplored, i* to us whadnabt# re- • 
live under , the iunrtiine of the gofpel happily removed by T £ ovc ‘ I 
the various revelations contained in the fenpturcs of the 01d* u * c ^ cri | > ‘ ‘ 
and New Te ft aments, 'fhefe taken together, and in the 
order in which they were given, exhibit fuch a difpbiy of 
providence, fuch a fyftcm^of dodrines, aud fuch precept* of 
5 practical. 4 
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!>• 'irttru! practical wii3om, a* the Ingenuity of man could never have 
cf^tUMl £ ^fc ovcr *^' *H*C Chriftian, with the feriptoretin his hands, 
rt'lnrroi.. can regulate his. conduit by an infallible guide, and reft Lis 
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I X every civilised country the popular fyftcm of theology 
has cliimtd it* origin frrm divine revelation. The Pa- 
gans of antiquity had (heir augurs and oracles ; the Chinefc 
have their infpired teachers Confucius anfl Fohi ; the Hin- 
doos have the ir facred books derived from Brahimu ; the 
followers of Mahomet have their koraii dictated by am aiiv'cl ; 
and the Jews and Chriftians have the feriptures of the Old 
and New Tcftamcnts, which they believe to have been writ- 
ten by holy men of old, who fpake and wrote as they were 
moved by the Holy Ghofl. 

That the claims of ancient Paganifm to a theology de- 
rived from heaven, as well as the fimilar claim s of the Chincfe, 
Hindoo*, and Mahometans, are ill tounded, has been (hown in 
various aiticlcs of this work, (fee China, Hindostan, Ma- 
homitamjm, Mythology* and Polytheism } ; whilft, 
under the words Religion, Rf velai ion, and ScniriuaE, 
ve have fuflicimtly proved the divine inlpiraUon of the 
Jcwifh and Chiiftian feripturei, and of courfc the divine 
origin of Jcwifh and Chriftian theology. Thcfe indeed are 
not two fyllcms of tlveology, but parts of one fyftcm which 
was gradually revealed a» men were able to receive it ; and 
there: ore both feriptures mult be fludicd by the Cliriftian 


divine. 

There Is nothing in the facred volume which it is not of 
importance that he fhould underfland whole office it is to 
he a teacher of religion ; for the whole proceeds from the 
fountain of truth : but fomc of its doctrines arc much more 
important than others, a* relating immediately to man’s 
tvcrlafting happinels ; and theie it has been cuftomury to 
arrange and digelt into regular fyftems, called bodin or injli- 
lutes of CArsjlian thts/ogy. Could thcfe artificial fyfteim be 
formed with perfect impartiality, they would undoubtedly 
be ufcful* for the biblc contains many hiftorical details, but 
tcmotely related to human falvation ; and even of its molt 
important truths, it requires more time and attention than 
the majority of Chriftans have to bellow, to dilcover the 
mutual connection and dependence. 

Cfin>rtM>» Artificial fytlems of theology are commonly divided into 
cKr'unrs of two great parts, the thturriic and the prcBtca!; and thefe again 

thecV * * rc ^Wividcd * nto inferior brandies. Under the 

€t theoriVic part aie fometimes daffed, 

1. Jjogmjttr theology ; which comprehends an entire fyftcm 

of all the dogmas or tenets which a Chri Ilian is bound to 

believe ant! proftfs. The truth of thcfe the divine muft 

clearly perceive, and be able to enforce upon his auRicncc : 
and hence the neceflity of lludying what is called, 

2 . The rxtff/i-t or the art of attaining the true fenfc of 
the holy fciipturcs ; and, 

Un n.entuitc theology, or the art of interpreting and 
explaining the feriptures |o others; an art of which no man 
can be ignorant who knows how to attain the true fade of 


them himfclf. 

4 . PoJcnUaf theology, or controvcrfy ; and, 
c. Moral theology, whi.h is diftinguifhc d from moral 
philo fnphy, or the fimple dodlrinc of ethics, by teaching a 
much higher drgtee of moral pcrfc&ion than the mere light 
of reafon could ever have difeovered, and adding new mo- 
tives to the pradice ot virtue. 

The pratflical fcicnces of the divine arc, 
r. iltiultHc, or pajlcral theology ; which teaches him to 
adapt Lis dikourfes from the pulpit to the capacity of his 


hearers, and to purfae the heft method a of guiding them by 
his doctrine and example in the way of falvation. 

2. CaUchettc theology, or the art of teaching youth and 
Ignorant perfons the principal points of evangelical do&rine, 
a> well with regard to belief as to praftice. 

5 . Cafafic theology, or the fciencc which decides on 
doubtful cafes of moral theology, snd that erdms the feru- 
pie: of confidence which arife in the Chriftian’a foul during 
his journey through the prefent wot Id. 

Wc have mentioned thcfe divifions and fubdiviiions of 
the fcieccc of theology, trot hecaufe we think them impor- 
tant, but merely that our readers may be it no lofs to un* 
deiftand the terms when they' meet with them in other 
works. Of fuch terms we fhall ourfclrcs make no ufe, ft>f ufdci*. 
the greater part of them indicate diftm&ions where theie is 
no difference, and tend only to perplex the ftudeut. As 
the truths of Chiiftfanity are all contained in the feriptures 
of the Old and New Tdhmeftts, it is obvious that dogma- 
tic theology muft comprehend the fpecuhtive part of that 
which is called moral, as well as every doflrine about whiejt 
Controvcrfy can be of importance. Hut no man can extraci 
a fmgle dogma from the bible hut by the practice of what 
is here called the exrgejls ; fo that all the fubdivfftons of this 
arrangement of theoretical theology muft be fludicd together 
as they ncccflarily coalcfce into one. The fame thing is tiue 
of the three branches into which practical theology is here 
divided. He w‘ho has acquired the art of adapting his ho- 
milies to the various capacities of a mixed audience, will 
need no ncwftudy to fit him for inftrn&ing children, and the 
mod ignorant perfons who are capable of inftruftion ; and 
the complete mafter of moral theology will find it no very 
difficult talk to refotve all the cafes of confcicnce which he 
can have reafon to fuppofc will ever be fubmitted to his 
judgment. For thefe rvafons we (hall not, in the Ihmt fum- 
mary which our limits permit us to give. trouble cither our- 
ftlvcs or our readers with the various ditifion* and tubdiri- 
fions of theology. Our preliminary directions will (how them 
how wc think the fcience fhould be ftudied ; and all that 
wc have to do as fyftcm.^cii/drr/, a title of which we ate far 
from being ambitious, is to lay before them the view which 
the feriptures prefent to ns of the being and perfections of 
God, his various difpenfations to man, and the duties thence 
incumbent upon Chriftians. In doing this, we (f all follow 
the order of the divine difpenfations as we find them rccotded 
in the Old and New Tcftamrnts, dwelling longeft upon thofe 
which appear to us of moft general importance. Btit as we 
take it for granted that every reader oi this article will have 
ptevioufiy read the whole facred volume, we fhall not 
fcruple to illuftrate dogmas contained in the Old Tcftament 
by texts taken fronrthe New, or to confirm doctrines pe- 
culiar to the Chriftian religion by the trilimony of Jcwifti 
prophets. 

Sect. I. Of G$d mnd his Attributes. 

In every fyftcm of theology the firft truths to be be- Thrift 
lieved are thole which relate to the being and attributes ofrevd«tiu<i 
God- The Jrwilh lawgiver, therefote, who records the 
radii ft revelations that were made to man, begins his hi-^' 
flo*y with a difpJjy of the power and wifdom o* God in the;*. a trows 
creation of the world. He docs not iutorm his country, cruitw 
6 * men. 
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0od itipc, and expf A them to believe, upon the authority of hi* 
t,i i* in- gi v ; ne comr'iflion, that God em/h ; for he well Knew th.it 
L *" e *' the being of God mutt be admitted, and tolerably juft no- 
tions entertained of his attributes, before man can be re- 
quited to pay any regard to miracles which afford the only 
evidence of a primary revelation. 44 In the beginning (fays 
he) God created the heavens and the earth.’* Here the 
being of God is aflumed as a truth univer Tally received j but 
the fcntcncc, fHort as it is, reveals another which, as we 
fhall afterwards Ihcw, human reafon could never have dif- 
covered. 

It will however be proper, before we confidcr the crea- 
tion of the world, and compare what the feriptures fay of it 
with the opinions of the moil enlightened ancients on the 
lame fubjedt, to attend to the appellation which is here 
given to God ; and inquire what Urht is thrown upon it 
by fubfequent revelations. The pafiape in the orii inal is 
tmSH mantma. where it is remarkable that the Creator is 
Pmw»rdb denominated by a noun in the plural number, Signifying li- 
fitry deno- terally 44 perfons under the obligation of an oath to perform 
rmruion certain conditions/* This is certainly a very extraurdinaty 
of the Su- denomination for the one fupreme and felf-cxiftcnt Being ; 

and what adds to the ftrangencf* of the phra(coto_>y is, that 
book of the verb wkh which this plural noun is made to agree is 
Genets put in the lingular number. What now could be the faertd 
hillorian’s motive for exprefling himfelf i» this manner f His 
jftyle is in general remarkable for its plainnefs and gram- 
matical accuracy ; and we believe it would be difiicuk to 
find in all his five books a tingle phrafe not relating to the 
Supreme Being in which there appears fuch a violation of 
concord. 

In anfwer to this queftion, it has been faid, that Mofcs 
\i£es the plural noun to caprefs in a magnificent way the 
majefty of God, juft as it is cuftomary forkings and earthly 
potentates, when pnblilhing edicts and laws, to call them- 
fclvts tut and us. But there is no evidence on record that 
fuch a mode of fpeaking was introduced among kings at a 
period fo early as the era of Mofcs. Pharaoh was probably 
as mighty a potentate as any who then reigned upon the 
earth ; but though he is often mentioned by the fame facrcd 
hiftorian as iffuing edicts with reyal author ity, he is no- 
where repTefented as fpeaking of himfelf in the plural num- 
ber. Let it be oblcrvcd, too, that whenever this phrafeo- 
logy was introduced among men, the plural noun was in 
every grammatical tongue joined to a plural verb ; whereas 
Mofcs not only puts the noun and the verb in different 
lumbers in the verfe under conlideration, but afterwards 
rcprefer.ts the orfcst as faying, 44 let m make man in our 
image and, “ behold the man is become as one of */,” 
Such phrafe s as thefe la ft were never tiled by a (ingle man, 
and therefore cannot have been borrowed from human idioms. 

Ho they then denote a plurality •? gods? No; there is 
nothing which the fcripturcs more frequently or more earned- 
ly inculcate thau the unity of the divine nature. The texts 
afferting this great and fundamental truth are almoft num. 
t D«t. Iv. bctlds. 44 Unto thee (fays Motes to his countrymen +) it 
35- and ^9. was (hewed, that thou mighteft know that the Lord is God; 
**• 4 - tliere is non* effit htfidts him. Know therefore that the 
Loid he is God in heaven above and upon the earih beneath : 
there it none e/fe . And a/ain, ** Hear, O Ifracl, the Lord our 
God is one Lord /* or, as it is exprefled in the original, 44 Je- 
hovah ourGud is one Jehovah/’ one Being to whom exiftence 
is effential, who could not have a be tinning and cannot 
have an end. In the prophecies of Ifaiah, God is intro- 
I •feohxiv.duccd as repeatedly declaring J, 44 I am Jehovah, and there 
5 h il, is none elft ; there is no God bejides me ; that they may 
ar *liv. 8. know from the riling of the lun and from the welt, that 
there is none It (ides me : I am Jehovah, and there is none elft 5 
Voir. XVIII. Part II • 
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Is there a God befidt'f me ? Vet there is ne 0*1 \ I know God s- 1 
not any.” In perfeft harmony with thefe declarations of hi* mii»- 
‘ Moles and the prophets, our Saviour, addrdfing himielr to ,utct ‘ . 
his Tathcr, fays$, “ This is li e eternal, that they m* ht 5 j hnx • i. 
know Thee, the only true God, and Jefus Chrift whom l hou j. 

Iiaft lent and 5 t Paul, who derived h?s do<ftrine from his 
divine Mafter, affirn s |j, that 44 an idol is nothing in the 3 x Ct* *fl», 
world ; and that there is none other God hut ont. ,t 4. 

The unity of the divine nature, which, from the order 
and harmony of the world, appears probable to huraait 
reafon, thefe texts of revelation put beyond 2 doubt. Hence 
the lull precept of the Jewifli law, and. according to their 
• an writers, the loundatiuu of their whole religion, was, 

44 Thou (halt have none other gods before Me.” Hence, too, 
the reafon of that ftii£k command to Jews and Chriftians 
to »ivc divine wo r (hip to none but God ; 44 Thou (hale 
worfiop the Lord thy God, and him only (halt thou feme ;*' 
becauie he is God alone. Him only muft wc fear, bccaufe 
he alone hath infinite power ; in him alor.c mull we truft, 
bccaufe “ he only is our rock and our f&Ivation j” and to him 
alone muft we direft our devotions, becauie 44 he only know- 
cth the hearts of the children of men.” 60 

It is pad difputc, then, that the word o*n>x docs not in- Denote* s 
dicatc a plurality of gods. In the opinion, however, of of 

many eminent divines, it denotes, by its jundtion with the,j^ 
lingular verb, a plurality of perfons in the one Godhead; andlicad. 
fome few have contended, that by means of this peculiar 
conft ruction, the Chrifttan doctrine of the Trinity may be 
proved from the firll chapter of the book of Gcncfii. To 
this latter opinion we can by no means give our affent. 

That there are three diilrndl perfons in the one divine nature 
may be inferred with fuffictcnt evidence from a multitude 
of paffages in the Old and New Tellaments diligently con- 
paitxl together ; but it would perhaps be ra(h to reft the 
proof of lo fubiime a myftery upon any lingle text of holy 
leripture, and would certainly be fo to reft it upon the text 
in queftion. That Mo.es was acquainted with this doc- 
trine, wc, to whom- it has been explicitly revealed, may rea- 
fonably conclude from his lb frequently making a plural 
name of God to agree with a verb in the lingular number; 
hut had we not poffefltd the brighter light of the New 
Teftament to guide us, we Ihould never have thought of 
drawing fuch an inference. For fuppof‘n ? the word ovi 1 ** to 
denote clearly a plurality of perfons, and that it cannot pof- 
fibly Cgni'y any thing clfc, how could wc have known that 
the number is neither more nor lei* than three, had it not 
been afeertained to us by fubfequent revelations * 

There are indeed various paffages in the Old Teftament* 
of the phrafcology o‘ which no rational account can be given, 
but that they indicate more than one perfon in the G< d- 
hcad. Such are thole texts already noticed ; 44 and the 
Lord God faid, let us make man in our image, after out 
likends and 44 the Loid God faid, behold the man is be- 
come like one of us.” To thefe may be added the fol- 
lowing, which are to us perfectly unintelligible upon any 
other fuppofition; “and the Lord God faid, let us go down, 
and there conound their language f.” 44 If I be a Mofitrffm f Gen. n*. 
the Hebrew adontm, masters), where is my ItarJ V 44 Thc*» 7 « 
fear of the Lord (Jehovah) is the beginning of wifdom,! ^fal. i. 
and the knowledge of the Holy t in the Hebrew holy ones) 
is underftandiog ||«” 44 Remember thy Creator (Hebrew, ^ p fOY 
thy CxEAToas) in the days of thy youth*.” 44 And now to. 
the Load God and his Spirit hath (cut me 44 Seek vc * Ecd. 
out of the book of the Lord and read ; for my mouth it 
hath commanded, and his spirit it hath gathered them ^.”*l*:u1 16, 
That thefe texts imply a plurality of divine perfons, < u*iah 
fee ms to us inconti overt ible. It has been already ob- *«iv. 16 . 

ferved* that when Moics reprefests G»«l a* kymgi vs 
j I make 
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ti.Klir.d make man, the msjefljr of the plural number hud not been 
adopted by earthly foverdgni| and it is obvious that the 
. Supreme Being could not, as has been ablurdly fuppofed, 

call upon angels to make man ; for in different place* of 
• Job:*. 8 feripture * creation is attributed to God alone. Hence it is 
Jft. xl't.p.j- Solomon fpc?.ks of Cteators in the plural number , though 
be means only the one Supreme Being, and exhorts 
men to remember them in the days of their youth. In 
the paftage firft. quoted from Uriah, there is a diiltn&ion 
made between the Lord God and bis Spirit ; and in the 
other, three divine pcrfoiu arc introduced, viz. the Speaker , 
the Lord, and the Spirit o 4 " the Lord. It does not, how- 
ever, appear evident from theft paflages, or from any other 
that wc recoiled in the Old Tcflamcnt, that the per tons in 
Deity arc three and no more : but no lober Chriilian will 
harbour a doubt but that the prccile number was by fomc 
\ mears or other made known to the ancient Hebrews; for in- 

quiries leading to it would Ik naturally fugirefted by the 
form in which th£ high-prieft was commanjed to bids the 
people. 44 The Lord bids thee and keep thee, i he Lord 
make his face to fhine upon thee, and be gracious unto 
thee. The Loan lift up his countenance upon thee, and 
f Nomb.Ti.give tktc pence f.” 

*6* Of this benediction it has been well bbferved, that if its 
three articles be attentively conlidercd, tliry will be found 
to agree rcfpcttivdy to the three jftrfons taken in the ufual 
order of the Father, the Son, and the Holy Ghost. 
The Father is the author of llejfing and prefer vaiion. Grace 
and illuminatian arc from the Son, by whom wc have “ the light 
of the knowledge of the glory of God, in the face o c jefus 
thrift.” Peace ii» the gift of the Spirit, whofe name is the 
- Comforter , and whofe fiilt and bdl fruit is the work of pence ( i ). 
A Trinity Similar to this benedldion, but much more explicit, is 
in unity thethe form o Chrirtian baptifm ; which, to us who live under 
doctrine ,.f the funfliine of ike gofpel, eflahlifhes the truth of the doc- 
foipiuxc. trine of the I'ririty beyond all reafonable ground o' difputc. 

u Go (lay* our bldtcd Saviour) and teach all nations, bap- 
tizing them in the name of the Father, and of the Son, and 
•f the Holy Ghoft.” What was it the apoftlt*. in obedi- 
ence to this command, were to teach all nations? Was it 
not to turn from their vanities to the living God ; to re- 
nounce their idols and faife gods, and fw to be baptized in the 
name of the Father, and of the Son, and ot the Holy 
Gliofl ; What now muft occur to the Gcrtilc nations upon 
this occafion, but that, indead of all their deities, to whom 
they bad before bowed down, they were in future to ferve, 
vorlhip, and adore, Father, Son, and Holy Ghoft, as the 
only true and living God ? To fuppofc that God and two 
creatures are here joined together in the folernn rite by 
which men were to be admitted into a new religion, which 
directly condemns all crtature-ivorjbip, would be fo extra- 
vagantly imreafonabie, that wc arc perfuaded fuch a fup- 
polition never was made by any converted Folythcift of an- 
tiquity. The nations were to be baptized in the name of 
three perfons, in l\ie fame manner, and there furo, doubtlels, 
in the fame fenfe. It is hot faid in the name of God and 
bis two lailbiul fervan/t ; nor in the name of God, and 
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Christ, and the Holy Ghost, which might have fug- *»od and 

gefted a thought that one only 01 the three is God ; but in 

the name of the Father, and of the Sow, and of the Holy J f 

Ghost. Whatever honour, reverence, or regard, is paid 

to the fifcff perfon.in this folctnn rite, the fame wc cannot 

but fuppofc paid to all three. Is he acknowledged as the 

object of worlhip ? So are the other two llkewile. Is he 

God and Lord over us? So arc they. .Arc wc enrolled 

as fubjcCts, iervants, and foldicr*, under him ? So arc we 

equally under all. Are wc hereby re generated and made 

the temple of the Fathci ? So are wc likcwifc of the Soft 

and Holy Ghoft. “We will come (fays our Saviour £) I John xir. 

and make our abode with him.” 

If thofc who believe the infpiration of the feripture* 
could require any further proof that tire Godhead compre- 
hends a 1 i inity of perfont in one nature, we might urge upon 
them the apoilolical form ot benediction ; 44 I he grace of 
our Lord Jesus Christ, and the love of God, and the 
communion of the Holy Ghost, be with you ail •'.“•a Cor, 
Would St Paul, or any other man of common fenfe, have* 4 *** *4- 
in the fame fenterree, and in the muff folernn manner, re- 
commended his Corinthian converts to the love of God, 
and to the grace and communion of two creatures ? Wc 
fhould think it very abfurd to recommend a man at once 
to the favour of a kin? and a beggar ; but how infinitely 
fmall i« the diitance between the gfeateft earthly potentate 
and the meaneft beggar when compared with that which 
muft for ever fubfift between the Almighty Creator of 1 rea- 
ve n and eartli and the mod elevated creature ? 

Cut how, it will be afked, can three divine perfont be ^ a 
but one and the fame God ? This ra a queftiott which his Diflic u ties 
been often put, but which, wc believe, no created being in ihisdas. 
can fully anfwer. The divine nature and its manner </f tfUiC * 
cxiftencc is, to us, wholly incomprehenfibie ; and we might 
with greater rcafon attempt to weigh the mountains in a 
pair of Scales, than by our limited faculties to fathom the 
depths of infinity. The Supreme Being is prefent in power 
to every portion of fpace, and yet it is dcmonftrable, that in 
hisefTcnce hris not cxtcndcd(leeMt.TArHY 3 ics, 0*309, 310). 

Both thefe truths, his inextcnftnn and omniprcfcnce, are fun- 
damental principles in what is called natural religion ; and 
when taken together they form, in the opinion of mofl peo- 
ple, a myftcry as incomprehcnfible as that of the Trinity 
in unity. Indeed there is nothin j of which it is more difk 
ficult for us to form a diftirvct notion than unity frmpic, unj 
abfolutdy indivifihle ; and we are perfuaded that fuch of 
our readers as have been accuftonicd to turn their thought* 
inwards, and reflect upon the operations of their 0W0 mindly 
will acknowledge the difficulty is no; much lcfc to them. 

Though the Trinity in unity, therefore, were no Chriftiait 
doArine, myftcriei muft ft ill be believed ; lor they are aa 
irneparablc from the religion of nature as from that of re- 
velation ; and atheifm involve* the mod inoomprehenfibic 
of all myfteries, even the beginning of cxiftencc without a 
caulc. We muft indeed form the beft notions that we can 
ot this and of all other myftcriCs ; for if we have no no- 
tion* whatever of a Trinity in unity, wc can neither believe 

nor 


(r) Petrus AJphonfi, an eminent Jew, converted in the beginning of the I2th century, and prefeuted. to the font by 
Alphonfus a king of Spain, wrote a Irarncd trcaiife againft the Jews, wherein be preffes them with this feripture, as 
‘a plain argumeut that there arc three perfona to whom tlie great and incommunicable name ot Tebavah is applied. And 
even the unconverted Jews, according to Bcclui, one of tlieir Rabhies, have a tradition, that when the high-prieft 
pmnour.ccd this blcfllng over the people — elrvatione manuum Jic digit a conpnfuit, ut Triads exprimermt, 44 he lifted up hi* 
hands, and difpofed his fingers into fuch a form as to exprefc a Trinity /* All the foundation there is for this in the 
feripture, is Lev. ix. 2*. As for the reft, be it a matter of fa& or not, yet if we conlider whence it comes, there 
r» fomethirg toy remarkable in it. See Obferv. Jof. dt voif m Lug. Lid. p. 400, 556, 557. 
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Cfci wA'ntur difbclieve fbt do&rtnf. It i# however to be rcmtm- 
beret!, that all our notions of God are more or let* analo- 
L pics*l i that they mull he cxj>refled in word* which, literally 
interpreted, arc applicable only to man ; and that propofi- 
lions nndcrftnod in this literal fcnle may involve an appa- 
rent contradiction, from which the truth meant to be cx- 
preffed by them would be feen to be free, had we dircdl 
and adequate conceptions of the divine nature. On this 
account it is to be wilhed that me*: tieating of the myftcry 
■of the holy Trinity, had always exprefltd themlelves in 
iicripture language, and never aimed at being wife beyond 
what is written ; but fincc they have a&cd otherwife, we 
RiuA, in jultice to our readers animadvert upon one or two 
fiatrmruts ol this doctrine, which we have rcafon to believe 
arc canicfU y contended tor by fome who confidcr themlelves 
as the only orthodox. 

In the feriptures, the three perfons are denominated by the 
terms Father, Sox, and Holy Ghost, or by God, the 
word, who is alio declared to be God, and the Spirit or 
G'»d. Ii each be truly God, it is obvious that they mull all 
have the fame divine nature, jull as every man has the fame 
huwan nature with every other man; and if there be but one 
God, it is equally obvious that they mud be of the fame 
individual fubllancc or cflencc, which no three men can pof. 
fibly be. In this there is a difficulty ; but, as will be icon 
by and by, there is no contradiction. The very terms 
Father and Sox imply fuch a relation betwten the two 
perfons lo denominated, as that though they are of the 
Xt fame fubllancc, pofTciltd of the fame attiibutes, an 1 equally 
Subrdina- God, jull as a human lather and his fon aic equally men, 
ti <n nf the yet the fccotu! mull be pcrfonally fubordinate to the firft. In 
t|unlDor- > mann<T » die Holy Ghost, who is called the Spirit of 
10^., God, and is faid to proceed Jram the Father , and to be lent 
by the Son , mull be conceived as fubordinate to both, much 
in the fame way as a fon is fubordinate to his parents, tho* 
puddled of equal or even of fuperior powers. That this 
is the true doctrine, appear s to us undeniable from the words 
of our Saviour himfclt, who, in a prayer addrdTed to his 
t Johnxvii. Father, ftyles|| him by way of pre -eminence, 44 the only true 
j. God," as being the fountain or origin of the Godhead 

^ from which the Son and the Holy Ghotl derive thtir true 

divinity. In like manner, St Paul, when nppofing the po. 

1 1 C*r. lytheifm of the Greeks, fays expreuiy that 44 to us there 

vul 6. is but one God, the Father, or whom art all things, and 

we in, or for, him; and one Lord Jesus Christ, by whom 
arc all things, and we by him.*’ 

That the primitive fathers of the Chriflian church main- 
tained thi> lubordiiration of the fccond and third perfins 
of the bleded Trinity lo the full, has been evinced with 
fuch complete evidence by bifhop Hull, that we do not per- 
ceive how any man can read his works and entertain a 
doubt on the fubjcCt. We fhall transcribe two quotations 
fiom him, and refer the reader (or fuller falisfaction to 
f<3. 4. of his Defenjlo Jidei A'ltrn*. The firft (hall be a 
paifage cited from Novation* or whoever is the author of 
the book on the Trinity published among the works of 
Tcrtullian, in which the learned prelate allures us the fenfc 
of all the ancients is expreifed. 44 Quia quid cil Fijiua, non 
ex to eft, quia ucc innatus ell ; fed ex patre ell, quia geni- 
tu9 eft; five dura verbum eft, five dum virtus eft, five dum 
fapientia eft, five dum lux eft, five dum Fi!ius eft, ct quic- 
quid horom eft, con aliunde ell quam tx Fat re, Fatri fuo 
originem fuam debens.” The next is from A than alius, 
who has never been accufed of holding low opinions re- 
fpedtin^ the fecund perion ot the holy Trinity. This 
father, m his filth diicotirfc again ll the Arians, fays, »*’* 
r». Lcimi I* r«vi« r* «• i k *» »pt Snr. 
®|*C uJ.* • * r x*, ia< Itii/si d lr7i* Jm t»vr# in li»f ** 

r I actorMng to John, the word tvat in this J>rJl print- 
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eip/e, and the word vat God. For Gtnl it the principle \ >d * * 
and bicaufe the word it from the principle* therefore the word 
u G-*d. Agreeably to this doctrine, the Ntcenc fathers, * 

in the creed which they publilhed for the ufe of the uni- 
verfal church, ilyle the only begotten Son, God or God 

‘ 6 

R.cjrardkfi however of antiquity, and, is we think, of thervnied by 
plain fenfc of (crioture, fome modem divines of great learn- £>m« lin- 
ing contend, that the three perfon* in Deity are all ron/W-dera •!»- 
Jlantialy co-eternal* co-ordinate * without derivation * fitborduia-' IU}C ** 
lion, or dependence * of any fort , as to nature or elTcnec ; whilll 
others affirm, that the feeond and third perfons derive from 
the firft their pcrlonality, but not their nature. Wc fhall 
coniidcr thefe opinions as different, though, from the ob- 
feurity nf the Ian *uagc in which we have always feen them 
exprefTcd, we cannot be certain but they may be one and 
the fame, The maintainer* of the former opinion hold, 
that the three perfons called Elohim in the Old Fell ament, 
naturally independent on each other, entered into an agree- 
meat before the creation of the world, that one of them 
fhoulrl in the fulnefs of time afiume human nature, for the 
purpofc of redeeming mankind from that mifery into which 
it was forefeen that they would fall. This antemundane 
agreement, they add, conftitutes the whole of that paternal 
and filial relation which fubiilU between the firft and fecund 
perfons whom we denominate Father and Son ; and they 
hold, that the Son is faid to be begotten before all worlds, 
to indicate that lie who was before all worlds was begotten, 
or 1 0 be begotten, into the office of redeemer ; or, more de- 
cifively, to fignlfy that he undertook tint office before the 
creation, ami ajfumcd to himfclf fome appearance or figure 
of the reality in which he was to execute it ; and he is 
called ivnyiwc or the only be.«otten, becauk- he alone was 
begotten into the office ot redeemer *. 

To many of our readers we doubt not but this will ap 
pear a very extraordinary dudiinr, and not eafy to be re- ^ 
conciicd with the unity of God. It is however fufficiently rhccqirefs 
overturned by two fcntcnces of holy feripture, about the define of 
meaning of which there can be no difpme, 44 In this (fay»f cr *P* ure - 
St Johuf) was manifciled the love of God towards us, f John iv. 
becaulc that God fent h»» only begotten Son into the world, 9 * 
that we might live through him.*’ Taking the word fon in its 
ufual acceptation, this was certainly a wonderful degree of 
love in the Father of mercies to fend into the world on 
otir account a perfon fo nearly related to him as an only 
fon ; but if we fubltitute this novel interpretation of the 
words only begotten Jon in their Head, the apofUe’l reafoning 
will lofe all us force. St John will then be made to fay, 

44 In this was manifefted the love of God toward us, bc- 
caufc that God fent a divine perfon equal to himfclf, ami no 
way related to him, but who had before the creation cove- 
nanted to come into the world, that wc might live through 
him.’’ U this a proof of the love of the perfon here called 
God ? Again, the infpired author of the epitlle to the He- 
brew*, treating of onr Saviour’s prieilhood, lays, among 
other things expreffive of hi# humiliation, that 44 though he 
was a-Aux, yet learned he obedience (or, as others would 
render the words »***•• «'»«*•*, he taught obedience) by the 
things which he fuffcTcd If the word fun be here un- j Vi 

derftood in its proper ftnfe, this verfe difplays in a very 
linking manner the condefcenfion of our divine Redeemer, 
who, though he was no lefs a perfon than the proper Son 
of God hy nature, yet vouchsafed to learn or teach ns obe- 
dience by the things which he fuflered ; but if wc fubilitute 
this metaphorical fonlhip in place of the natural, the reafon- 
ing of the author (for that he is rcaiouing cannot be de- 
nied) will be very extraordinary. 44 'Iliough this divine 
perfonage agreed before all worlds to fuller death for the 
redemption of mail) vet learned hr obedience, or yet taught 
' 3 l 2 
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*G..d »n<* he oSed'enee, by the things which he fufftred. M What 
blue-**" ^ cn ^ c * s t ^ crc * n argument ? Is it a proof of condefccn- 
i ^ * ■ fion to fulfil one’s engagement ? Surely, if the meaning of 
the word fon, when applied to the fecond perfun of the 
bleflcd Trinity, were what is here fuppofed, the infpired 
writer ’• argument would have been more to the purpofe for 
which it is brought had it run thus ; “ Though he was 
not a fon, i. e. though he had made no previous agreement, 
yet condcfceiided he to learn or teach/’ itc. 

Tlie other opinion, whith fuppofc* the Son and the Holy 
Ghoft to derive trom the Father their perfonaliry, but not 
their nature, ie to us wholly unintelligible ; for perfonality 
cannot cxift, or be conceived in a Hate of reparation from all 
natures, any more than a quality can ex ill in a ft ate of re- 
paration from all fubftances. The former of thefe opinions 
we arc unable to reconcile with the unity of God ; the lat- 
tcr it clothed in words that have no meaning. Both, at far 
we can underftand them, are palpable potytheilm; more 
palpable indeed than that of the Grecian philofophers, who 
though they worfhipped gods many, and lords many, yet 
all held one God lupreme over the reft. See Polvthi- 
66 um , ^ 31. 

The fecund But it the Son and the Holy Ghofl derive their nature 
»ftd 'bird a® W ell their perfonality from the Father, will it not follow 
^.Uer c° they mull be pofterior to him in time, fmee every effeft 
•he br ft f 10,8 pofterior to its caufe t No ; this confequence feems to l ol- 
low only by rcafoning too elofely from one nature to another, 
when there is between the two but a very dillant analogy. 
It is indeed true, that among men, every father mull be 
prior in time as well as in the order of nature to his fon ; 
but were it cffcnlial to a man to be a father, fo as that he 
could not exill otherwise than in that relation, it is obvious 
that his fon would be coeval with himfclt, though -Hill as 
proceeding from him, he would be pofterior iu the order of 
nature. This is the cafe with all ncccffary caufes and ef- 
fects. The vifibte fun is the immediate and neceflary caufe 
of light and heat, cither as emitting the rays from his own 
iubftance, or as exciting the agency of a fluid diffuied Tor 
that purpofc through the whole fyllem. Light and heat 
therefore mull be as old as the fun ; and had he exlftcd from 
nil eternity, they would have cxillcd from eternity with 
him, though ft ill, as his effects, they would have been be- 
hind him in the order of nature. Hence it is, that as wc 
muil fpcak analogically of the Pivinc nature, and when 
treating of mind, even the Supreme mind, make ufc of 
word* ltcrally applicable only to the modifications of nat- 
ter, the Niccnc fathers illuflratc the eternal generation of 
the lecond perfon of the bleffed Trinity by this proccflion 
of lr ht from the corporeal fun, calling him Got/ or GW, 
light of t ght. 

Another comparifon has been made ufe of to enable us 
to form lome notion, however inadequate, how three Pi* 
vine perfons can fubftft in the fame subilancc, and thereby 
conllitute but one God. Moles informs us, that man was 
tn-idc after the image of God. That this relates to the 
foul more than to the body o; man, lias been granted by all 
but a few profs anthropomorjihites ; but it has been well 
$ ItftHt'i °bii:ryct\ that the foul, though in itfelf one indivifilde and 
Uiiminm tinextended fubftance, is conceived as conii fling of three 
Ct*tr»vtrfy. principal 'acuities, the underj/anding, the mem o>y, and the 
will. Of thefe, though they arc all coeval in time, and 
equally cfleniial to a rational foul, the underftanding is in 
the order of nature obvioufly the ixrtl, and the memory the 
fcconJ for things muft be perceived before they can be re- 
membered ; and they muft be remembered and compared to- 
gether before they can excite volitions, from being, feme 
agreeable, and others difagreeable. The memory therefore 
may be {aid to fpring from the umlerflaading, and the will 
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from both; and as thefe three faculties are 'conceived to **4 
•onSlitute one foul, fo may three Divine perfons parti- 
king of the lauic individual nature or cU'cnce conftituie 
one God. 67 

Thefe parallels or analogies are by no means brought for- No corn, 
ward as proofs of the Trinity, of which the evidence is 
be gathered wholly from the word of God ; but they lerve^ 
perhaps to help our labouring minds to form the juftctl no- .f the in. 
lions of that adorable myftery which it is poffible for us lo B “ 7 * 
form in the prelcnc flatc o* our exillence \ and they feem to 
refeue the doftrine fufliciently from the charge of contradic- 
tion, which has been (o o f tea urged againft it by Unitarian 
writers. To the lift analogy we are aware it has oftea been 
objected, that the foul may as well be faid to confift of ten 
or twenty faculties as of three, fincc the paffions are equally 
effential to it with the underftanding, the memory', and the 
will, and are as different from one another as thele three fa- 
culties are. This, howcvcT, is probably a mi flake ; for the bed 
philofophy feems to teach us, that the paffions arc not in- 
nate j that a man might exifl through a long life a ftranger 
to many of them ; and that there arc probably no two minds 
in which are generated all the paffions (fie Passion) ; but 
underftanding, memory, and will, are abiolutely and equally 
oeccffary to every rational being. But whatever be in this, 
if the human mind can be conceived to be one indtvifible fub- 
ftancc, confiding of different faculties, whether many or 
few, why fhuuld it be thought an impoffibility for the infi- 
nite and eternal nature sf God to be communicated to three 
perfons afting different parts in the creation and govern- 
ment of the world, and in the great fcheme of man’s re- 
demption. ^ 

To the dodtrine of the Trinity many obje&ions have beer, 
made, as it implies the divinity of the Son and the Holy 
Ghofl ; of whom the former afluroed our nature, and in it 
died for the redemption of man. Thefe wc Hull notice 
when wc come to examine the revelations more peculiarly 
Chriftian ; but there is one objection which, as it refpefts 
the doctrine in genet al, may be properly noticed here. It 
is faid that the firft Chriftian* borrowed the notion of a 
Tri-unc God from the later Platonifts ; and that wc hear 
not of a Trinity in (he church till converts were made from 
the fchocl of Alexandria. But if this be the cafe, we may 
properly afk, whence had thofe Platonifts the do&rinc them- 
fclvcs ? It is not furcly fo fimplc or fo obvious as to be like- 
ly to have occurred to the reafoning mind of a Pagan phi- 
losopher ; or if it be, why do Unitarians fuppofe it to in- 
volve a contradiction ? Plato indeed taught a doctrine in 
fomc refpc&s fimilar to that of the Chriftian Trinity, and 
fo did Pythagoras, with many other philofophers o* Greece 
and the Fall (lee Platonism, Polytheism, and Pytha- 
goras) j but tbo' thefe frges appear to have been on fome 
occafions extremely credulous, and on others to have indul- 
ged thcmfclvc* in the inoft myftcHous fpeculations, there is 
no room to fuppofc that they were naturally weaker mm 
than nurfclves, or that they were capable of inculcating *s 
truths what they perceived to involve a coniradt&ion. The 
Platonic and Pythagorean Trinities never could have occur- 
red to the mind of him who merely from the works of crea- 
tion endeavoured to difeover the being and attributes of 
the Creator ; and there*are as thole philofophers travelled in- 
to Egypt and the Fill in quell ot knowledge, it appears to 
us in the highcil degree probable, that they picked up this 
myftcrious aod iubtime doctrine in thofe regions where it 
had been handed down as a dogma from the remoteft ages, 
and where wc know that fcicnce was not taught fyllernati- 
cally, but detailed in collections of fententious maxims and 
traditionary opinions. If this be fo, we cannot doubt but 
that the Pagan Trinities had their origin in fom$ primaeval 
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revelation, Nothing elfc indeed nit account for the general 
prevalence of a doctrine fo remote from human imagina- 
tion, and of which we find veilige* in the facred books of 
almoft every civilized people oi* antiquity. The corrupt 
(late iu which it is viewed in the writings of Plato and 
others, is the natural confequence of its defeent thioujh a 
long couifc of oral tradition; and then falling into the 
hands of men who bent every opinion ax much as poffible 
to a conformity with their own fpeculations. The Tri- 
nity of Platonifm therefore, fhtlead of being an objcAioo, 
lends, in our opinion, no feeble fupport to the Chriftian doc- 
trine, fincc it afford* almoft a complete proof of that doc- 
trine’s having made part of the tint revelations communica- 
ted to man. 

Havin.* thus difeovered that the one Cod, to whom Mo- 
les gives the plural name £ lohim, comprehends three per- 
sons; let us now inquire what power this Tri unc God ex- 
erted, when, as the lame facred writer informs us, he crea- 
ted the heaven and the earth. That by the heaven and the 
earth is here meant the whole univerfe, vifible and inrifiblc, 
is known to every perfon acquainted with the phrafcology 
of Scripture ; and we need inform no man convcrf.mt with 
Engiifh writers, that by creation , ! in its proper fenfe, is 
meant bringing into being , or making that to txfl which ex- 
ifted not before. It muff, however, be acknowledged, that 
the Hebrew word x*o docs not always imply 'he produc- 
tion of fubftance, but very often the torming of particular 
organized bodies out of pre-exifting matter. Thus when it 
is find * that “ God created great whales, and every living 
creature that moveth, which the waters brought forth abun- 
dantly a‘tcr their kind,” and again, that “ he created man 
male and female though the word ma is ufedon botli oc- 
cafiom, we are not to conceive that the bodies of the firft 
human pair, and of theft animals, were bruught into being 
from nonentity, but only that they were formed by a pro- 
per organization being given to prc-exillent matter. But 
when Moles fays, “In the beginning God created the hea- 
ven and the earth,” he cannot be fuppoied to mean that 
“ in the beginning God only gave form to matter already 
cxilking of itfclf;” for in the very next verfe we arc allured 
that after this a«ft of creation was over, “ the earth was ft ill 
without form and void,” or, in other words, in a chaotic 
hate. 

That the Jews, before the comi-g of our Saviour, un- 
derflood their lawgiver to teach a proper creation, is plain 
from that paftage m the lecond book of the Maccabees, in 
which a mother, to perfuade her fon to fuffer the crucllcft 
tortures rather than lor fake the law of hjs God, ules the 
following argument : “ I befecch thee, my fon, look upon 
the heaven and the earth, and all that is therein, and confi- 
der tlist God made them of thing* that were not.” To 
the fame puipofe the infpired author of the cpiftlc to the 
I Jcbrews, when magnifying the excellence of faith, fays, 
“ I hrou {h faith wc underftand that the worlds were fra- 
med by the word of Gqd, lb that thin*** which are feen were 
not made of things which do appear where, as bilhop 
Pcarfon has ably proved ft , the ohrafe** is equi- 

valent to »v» «4 •»!»*, in the quotation from the Maccabees. 

The very firft rertc, therefore, of the book of Ocncfis in- 
forms us of a molt important truth, which all the uniulpi- 
red wifdom o* ant:quity could not difeover. It affures us, 
that as nothing exills by chance, fo nothing is ncccffatily 
cxilking but the three divine perfons in like one Godhead. 
Every thing etfe, whether material or immaterial, derives its 
fub fiance, as well as its form or qualities, fr m the fiat 
ef that felt-exiftcnt Being, “ who was, and is, and is to 
come.” 

It does not, however, follow from this verfe, or from any 
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other paffaee in the facred Scriptures, that the whole uni- 0*1 sal 
verse was called into exiftence at the fame infUnt ; neither 
is it by any means evident that the chaos of our world u ^ c *' / 
was brought into being on the firft of thofe fix days during 71 
which it was gradually reduced into form. From a paf-The w io!e 
fage $ in the book of Job, in which wc are told by God him- uaivcr f (e 
fclf, that when the ” foundation of the earth was laid 
morning ftars fang together, and all the font of God (bouted; 7. 

for joy,” it appears extremely probable that worlds had 
been created, formed, and inhabited, long before our earth 
had any exiftence. Nor is this opinion at all contrary to 
what Mofes fays of the creation of the ftars ; for though 
they are mentioned in the fame verfe with the fun and moon, 
yet the manner in which, according to the original, they are 
introduced, by no means indicates that all the ftars were 
formed at the fame time with the luminaries of our fylkem. 

Molt of them may have been created tong before, and fame 
of them fincc, our world was brought into being ; for that 
daufc (verfe 16.) ** he made the liars alfo,” is in the He- 
brew no more than “ and the ftars ;” the words he made be- 
ing inferted by the tranfiators. The whole verfe therefore 
ought to be rendered thus, “ and God made two great 
lights ; the greater light to rule the day, and the letter light 
with the flam to rule the night where nothing is intima- 
ted with rcfpe& to the time when the ftars were formed, 
any more than in that verfe of the Pfalms j|, which exhorts;] pfalnu 
us to give thanks to God who made the moon and liars tocsxxvi. 
rule by night ; for his mercy endurcth “ for ever.” The 
firft verfe of the book of Genefi* informs us, that all things 
fpiritual and corporeal derive their exiftence from God ; but 
it is nowhere faid that all matter, was created at the fame 
time ; and the generations of men afford fufficicnt evidence 
01 a fucceflivc and continual creation of fpirits. 

That the whole corporeal univerfe may have been created 
at once muft be granted ; but if fo, wc have rcafon to be- 
lieve that this earth, with the fun and all the planets of tho 
fyftcm, were fuffered to remain for ages in a date of chaos, 

“ without form and void bccaufc it appeals from other 
feriptureg, that worlds of intelligent crcature 3 ex ifted, and 
even that fome angels bad fallen from a itate of happinefs 
prior to the era of the Molaic cofmogony. That the fun 7 * 
and the other planet* revolving round him were formed atT^ c *'^ ir 
the fame time with the earth, cannot indeed be qacflioncd ^ pr ^g" 
for it is not only extremely probable in itfclf from tha 
known laws of nzturc, but is exprefsly affirmed by the fa- 
cred hittori in, who relates the formation of the fun and 
moon in the order in which it took place. Into the par- 
ticulars of his narrative we have no occafion to enter, as it 
is fufficiently explained and vindicated in other articles of 
this work (fee Cr ratio* and Earth) ; but there is one 
difficulty which, though we have given the common iolu- 
tions ot it elfewhcrc, we may again notice in this plsce, 
bccaufc it has lurnifhed infidel ignorance with fomething 
like an obge&ioit to the divine legation of the ricbicw law- 

7f . 

Mofcs informs us, that on the firjl day after the produo- ^ d.fficsltf { 
tion of tlie chaos, the element of light was created } and yetfjfiwd. 
within a few lentcnccs he declares, that the fun, the foun- 
tain of light, was not made till the fourth day. How are 
ihefe two pafTagcs to be reconciled r Wc aufwer. That they 
may be reconciled many way*. Mofcs wrote for the ufe of 
a whole people, and not for the anrmfement or inftro6kion of 
a few allronomeis ; and in this view his language is fuffici- 
ently proper, even though wc fuppofc the formation of the* 
fun and the other planets to have been carried on at the- 
famc time, and iu the fame progreffive manner, with the for- 
mation of this C2rth. The voice which called light into 
exiftence would fcpnratc the fiery and luminous panicles of 
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0<xl *nd the chans from thofe which were ©pike, and, on this hypo- 
*hcfis, con foli date them in one globe, diffufin,’ an obfeure 
», * liprht through the planetary fvllem ; but if the earth's aimo- 

fphere continued till the fourth day loaded with vapours, as 
from the narrative of Mofes it appears to have done, the 
[u/i could not till that day have been fen from the earth, and 
may therefore, in jxipular language, be faid with fufiicieut 
propriety to have been formed on the fourth day* as. it was 
then fitft made to ay-fear. (Sec CkkATION, n° 13. and 
Earth, n* it#, 174, 175)- But though this folut ion of 
the difficulty ferves to remove the infidel objection, and to 
fecurc the credit of the facrcd biliorian, candour compel* 
tis to confefs that it appears not to be the true lolution. 

The difficulty itfclf arifts entirely from fuppofing the fun 
to be the foie fountain of light ; but the truth of this opi- 
nion is not fclf-cvidcnt, nor has it ever been cffablilhcd by 
fatiVa&nry proof. It i* indeed to a mind diverted of undue 
deference to great name*, and conlidcring the matter with 
impartiality, an opinion extremely improbable. The li.-ht 
of a candle placed upon an eminence may in a dark night be 
feen in every dirc&ion at the dilUncc of at lcall three mile*. 
But if this fmall body be rendered vifiblc by means of ray* 
emitted from itfclf, the flame of a candle, which cannot be 
fuppofed more than an inch in diameter, muff, during eve- 
ry iniUnt that it continues to burn, throw from its own fub- 
flanec luminous matter fufficient to fill a fpherical fpacc of 
fix miles in diameter. This phenomenon, if real, is certain, 
ly furprifing ; hilt if we purfue the reflection a little farther, 
our wonder will be greatly increafed. The matter which, 
when convertd into flame, is an inch in diameter, is not, when 
of the confidence of cotton and tallow, of the dimrnfion* 
of the 2Cth part of an inch ; and therefore, upon the com- 
mon hypothefis, the 20th part of an ir«ch of tallow may be 
(n rarefied as to fill a fpacc of 1 13,0976 cubic miles ! a ra- 
refaction which to us appeal* altogether incredible. We have 
indeed heard much of the diviiibility of matter ad infinitum , 
and think we understand what are ufually called demonjira- 
t'.ont of the truth of that proportion ; but thefe dcmpnil ra- 
tions prove not the actual diviiibility of real folid fubffancci, 
but only that upon trial we (Kali find no end of the ideal 
proce's of dividing and fubdividing imaginary extenfion. 

Upon the whole, theieforc, we aic much more inclined 
to believe that the matter of light is an extremely iuhlile 
fluid, difFufed through the corporeal univerfe, and only ex- 
cited to agency by the fun and other fiery bodies, than that 
it conlills of ikream* continually iffuing from the fubltance 
of thefe bodies. It i& indeed an opinion pictty generally 
received, and certainly not improbable in itfclf, that light 
and electricity arc one and the fame fubflancc (fee Elxc- 
TKiarr-Indix) ; but we know that the clcdrical fluid, 
though pervading the whole of corporeal nature, and, a* 
experiments (how, capable of acting with great violence, 
yet lies dormant and unpeiccivcd till it* agency be excited 
by fomc foreign caufe. Juft, fo it may be with the matter 
of light. *1 hat fubllance may be “ diffufid from one end 

< Vjffcr, of the creation § to the other, it may traverfe the whole 

j yfimytJ. univerfe, form a communication between the moll remote 
fpheres, penetrate into the inmoff rtcvflcs ot the earth, and 
only wait to be put in a proper motion to communicate vi- 
fible fci: fat ions to the eye. Eight is to the organ of fight 
what the air is to the organ of hearing. Air is the medium 
which, vibrating on (he ear, caufcs the fenfation of found ; 
but it equally cxills round us at all time*, though there be 
no fonurou* body to 'put it in motion. In like manner, 
light may be equally extended at all times, by night as well as 
by day, from the moll diffant fixed liar* to this earth, tho* 
it then only Strike* our eye# fo as to excite vifible fenfation* 
when impelled by the fun or fomc other mais of fixe." Nor 
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let any one imagine that thit hypothefis interfere* with any God and 
of the known law* of optic* ; for if the ray* of light be ini- ^ Mtr ‘ 4 
pelled in llraight lints, and in the lame direction in which c *' . 
they arc fuppofed to be emitted, the phenomena of vilion 
mud ncccffarily be the Same. ^ 

Moles therefore was probably a more accurate philofopheT Mofc* a 
than he is lomctimcs fuppolcd to be. The clement of li<nhlf nUl ** phi- 
was doubilcf* created, at he informs us, on the firft day .hdbpKcr. 
but whether it was then put in that Hate in which it i* the 
medium of vilion, wc cannot know, and wc need not in- 
quire, fince there was neither man nor inferior animal with 
organs fitted to receive it* impreffions. For the tirll three 
days it may have been uled only as a powerful inllrumcnt to 
reduce into order the jarrin.r chaos. Or if it wa* from the 
beginning capable of communicating vifiblc fenfation*, and 
dividing the day from the night, it* agency mult hive been 
immediately excited by the Divine power till the fourth 
day, when the fun was formed, aud endowed with proper 
qualities for inftiurr.cntally dilcharging that office. This 
was indeed miraculous, as being contrary to the picfcnl law* 
of nature : but the whole creation wa* miraculous; and wc 
furcly need not hefitate to admit a left miracle where we 
arc under the ntceffity of admitting a greater. The power 
which called light and all other thing* into cxiilencc, could 
give them their proper motion* by ten thoufaml different 
means ; and to attempt to fulve the difficulties of creation 
by philofophic theories refpc&ing the laws of nature, is to 
trifle with the common fculc as well a* the piety of man- 
kind : it is to confidcr a* fublcrvicnt to a law that very 
power by whole continued excition the law is ciUbliihed. 

Having thus proved that the univerfe derives its being, 
a* well as the form and adjuilment of it* lcvcrai parts, 
from the one fuprtmc and Iclf-cxiilent God, let us here 
panic, and reflect on the fublime conceptions which fuch 
ailunifhing wotks arc lilted to give u* of the Divine pei- 
fc&ions. j 

And, in the firfl place, how flrongly do the work* oftnlimic 
creation imprefs upon our minds a conviction of the infinite p*wcr ci 
power of their Author ? He fpokc, Sind the univerfe llartcd 1 ^ ^ 
into being ; he commanded, and it Hood faff. How migh- twr * 
ty is the arm which ** ilrctchcd out the heavens and laid 
the foundations of the earth ; which removeth the moun- 
tains, and they know it not ; which ovcitumeth them in hi* 
anger ; which fhaketh the earth out of her place, aud the 
pillars thereof tremble ! How powerful the word which 
coramandeth the fun, aud it rifcth not ; aud which fealcth - 
up the flat*;’’ which fullaincth numberlcfs world* of ama- 
zing bulk fulpended in the region* of empty (pace, and di- 
rects their various and inconceivably rapid motions with the 
utmoft regularity ! “ Lift up your eyes on high, and be- 
hold, who hath created all lliclc things ? By the word of 
the Lord were -the heavens made, and all the hoft ot them 
by the breath ot his mouth. Hell is naked before him, and 
deftruAion hath no covering. He flirtcheth out the North 
over the empty place, ,and hangeth the earth upon nothing. 

He ha* nu aimed the waters in the liullow of his hand, and 
meted out the heavens with a fpan ; and compichcndtd the 
dull of the earth in a mcalute ; and weighed the mountain* 
in feales, and the hills in a balance. Behold ! the nations 
ate as a drop of the hucket, and arc counted as the fmall 
duff of the balance ; behold, 4 ie takith up the ifles a* a very 
little thing. All nations bttorc him arc a* nothin,;, and 
they arc counted to him lefs than nothing, and vanity. Tojj Pf. nxie. 
whom thru will ye liken God, or wlutt bkcncts will yccom-f 1 * 9-» J*#* 
pare unto him |j f 

As the works of creation are the effects of God’s power, | U x j 
they likewife in the moil eminent manner dilplay lu» wif- ;o 
dom. This was fo apparent to Cicero, even bom thcHUwtf. 
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<M *»1 partial and very impcrfctft knowledge in iftronomy which 
k* hi* time afforded, that he declared J thoic who could aflert 
L , the contrary void of aU underffanding. But if that great 
jr f . \ j mailer of rcafon had been acquainted with the modern dif- 
•,lib covcries in affronomy, which exhibit numbcrlcfi worlds Icat- 
terrd through fpace, and each of immtfofe magnitude ; had 
he known that the fun is placed in the centre of our fyllem, 
and that to diverfify the fcafoiu the planet* move round him 
with exqnilitc regularity ; could he have conceived that the 
dillinetioi) between light and darknefs is produced by tltc 
diurnal rotation of the earth on it* own axis, inllead of that 
difproportionate whirling of the whole heavens which the 
ancient atfronomm were forced to fuppolc ; had he known 
of the wonderful motions of the comets, and conftdcrcd how 
fuch eccentric bodies have l»een preferred from falling upon 
feme of the planets in the fame fyllem, and the fcveral fy. 
ftems from falling upon each other ; had he taken into the 
account that there are yet greater things than thefc, and 
“ that we have feen but a few of God’s works — that vir- 
tuous Pagan would have been ready to exclaim in the words 
of the Pfalmift, “ 0 Lord, how manifold are thy works ! 
In wiidom hall thou made them all ; the earth is full of 
•7 thy riche*.” 

An 1 good- That creation is the offspring of unmixed goodnefs, has 
,£ k been already fhowa with fufiicient evidence (fee Metaphy- 
sics, n w 312. and n 29. of this article) ; and from the rail 
number of creaTure* on our earth endowed with life and 
fenfe. and a capability of happinefs, and the infinitely greater 
number which probably inhabit the planets o’ this and other 
fyttems, we may inter that the goodnrfs of God » as bound- 
Jefs as his power, and that “ as is his majefty, fo is his mer- 
cy.” Out of his own tnlncfj hath he brought into being 
Bumhcrlefs worlds, replenifhrd with myriads of myriads of 
creatures, furnished with various powers and organs, capaci- 
ties and mftin&s ; and out o f hts own tulneis he continually 
and plentifully fupplics them all with every thing neceffary 
to make their exitleocc comfortable. “ The eyes of all 
wait upon him, and he giveth them their meat in due fea- 
fon. He openeth his hv.nd and fatisfks the deftres of every 
living thing ; he loveth rightcoufnds and judgment ; the 
earth is full of the goodnefs of the Lord. He watereth the 
ridges thereof abundantly ; he fettlcth the furrows theieof j 
he tnaketh it foft with fliowcrs, and bleffeth the fprin^ing 
thereof. He Crowncth the year with lri* goodnefs ; and his 
paths drop fatnefs. They drop upon the padurcs of the veil- 
dernefs ; and the little hills rejoice on every fide. The pafi 
tures are clothed with flocks ; the valleys »Ko are covered 
• Pf. nlv. with com ; they (hout with joy, they alto fin * Survey 

tj.tfl. the whole of what may be feen on and about this terraque- 
xxiii. 5. lr. oua an d fay t if 0 ur Maker hath a (paring and a ni- 

1C> *** gardly hand. Surely the Author of fo much happinefs mull 
be effential goodnefs ; and we muH conclude with St John, 
.3 that 44 God is love.” 

The nd Thefc attributes of power, wifdom, and goodnefs, fo con- 
fyrfria in fpicuoufly difplaycd in the works of creation, belong in the 
feim? 7 f ,, P rcrn *' degree to each perion in the bleffed Trinity ; 
Aitc Crca- for Motes declares that the heaven and the earth were crea 
tor. ted, not by one perlon, but by the JS/ohim. The t in- 
deed, or fccond ptifon, appears to have been the immediate 
[Cb. i. y Creator ; for St John a flares us j|, tlikt “ all things were 
made by him, and that without him was not any thing 
made that was made.” Some Arian writets of great learn- 
ing (and we believe the late Dr Price was of the num- 
ber) have aflerted, that a being who was created himtelf 
may be endowed by the Omnipotent God with the power 
of creating other bein.*s ; and as- they' hold the * ■ ■ or word 
to be a creature, they contend that he was employed by 
the Supreme Deity to create, not the whole utuvcric*. but 
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only this earth, or at the trtm.oft the folar f) flem. ” The old ***** 

but' 


argument (fays one of them), that no being inferior to the " w urtr, “ 


gnat Omnipotent can create a Woild, is fo childilh as to , 
deferve no anfwcr. Why may not God communicate the 
power of making worlds to any bein'* whom he may choofa 
to honour with fo glorious a prerogative ? I have no doubt 
but fuch ti power may be communicated to many good men 
during the progreft of their exifter.ee; and to tay that it 
may not % is not only to limit the power of God, but to con- 
tradict acknowledged analogies.” yo 

Wc arc far from being inclined to limit the power ofCrearun*’ 
God. He can certainly do whatever involves not a dfrefil 
contradiction ; and ihctcforc, though wc know nothing ana- 
isgout to the power of creating world/, yet as we perceive 
not any contradiction implied in the notion of that power 
being communicated, we (hill admit that fuch a communi- 
cation may be pojftilt , though we think it in the higheft de- 
gree improbable. But finely no man will contend that the 
whole univerfe was brought into exigence by any creature / 
becaufe that creature himfclf, however highly exalted, is nc- 
ccftarily comprclicnded in the notion of the univerfe. Now 
St 1 ’aul exprcfsly affirms that, by the fecund perfon inJColntia. 
the bleffed Trinity, 4 ‘ were all things created that arc in l 7 * 
heaven, and that are in earth, t ufible and inviflbfe, whether 
they be thrones, or dominions, or HtixcirALirics, or 
pow'Cas ; all things w'ere created by him and for him ; and 
he is before all things, and by him all things c nflfl.” In- 
deed the Hebrew Scriptures in more places tharronc f ex- 1 ffa. *£ 
prdsly declare that this earth, and of courfe thr whole folar 
fyllem, was formed as well as created, not by any inferior be* 
log, but by the true God, even Jehovah alone ; and in the Rq J . 
New l'c (lament *, the Gentiles are fait? to be without cx- ^ * 
cufc for not glorifying him as God, 44 becaufe hts tttrnal 
pow'ev and Godhead are clearly feen from the creation of 
the world.” Bat if it were natural to fuppofe that the 
power of creating worlds has keen, or ever will be, comma* 
located to beings inferior to the great Omnipotent, this rea- 
foning of the apoftle’s would be founded on faMe principles, 
and the fentencc which lie palled on the Heather, would be 
contrary to jullice. 

But though is be thus evitfent that the w)** was the im- 
mediate Creator ol the univerfe, we are nor to fuppofe that 
it was without the concurrence of the other two perSons» 

The Fathir, who may be find to be the fountain ol the Di- 
vinity ttfclf, was certainly concerned in the creation o f the 
world, and is therefore in the apoillc’s creed denominated 
the “ Father Almighty, Maker g* heaven and earth and 
that the Holy Ghoft or third perfon h like wife a Creator^ 
we have the exprefs teftimony or two inspired writers :* 4t By* 
the word ol the Lord (fays the Plairm(t) were the heavens 
made, and all the hod of them by the breath (Hebrew, Sri- 
rit) of his mouth.” And Job declares, that the 14 Sruu r 
of God made him, and’ that the breath of the Almighty 
gate him life.” Indeed thefe three divine perfon s are fi> 
intimately united, that what is dx>nc by one mull be done 
by all, as they have but one and the fame will. This is 
the rcafon aligned by Origen * fur our paying divine wor- C»»tr. CttfZ 
flap to each ; >?"(• -v* r«v v**r;« rr; sliriaf ««• fv wop- 

rat auVijr, «•?« Ju* »» «, »• it »■ »*< 

rm i«t r» »avT,T*r. r«* jLvtoriff, 14 we wnifhip the Fa* 

tHer of tnrth, and the Son the truth iticlf, being two thing* 
as to Hypoftafis, but or.c in agreement, confcnt, and famc- 
nefi of will ” Nor is their union a mere agreement in will 
only; it is a phyfical or effential union; fu that what is done 
by one muff ncccflarHy be done by the others alfo, accord- 
ing to that of our Saviour, “ I am in the Father and the 
Father in me ; The Father who dfvdlelb in me, he doth thc- 
wotki.” 
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Ot.fHtul Thus we fee, that to the fcveml perfons in the ever bLf* 
fUttof f C( j Trinity it equal praife due for the creation of the 
1 . world. Their all-powerful word commanded into being 

every thing that ex ill*, and by the fame Divine power it 
every thing continued in cxiftcnce. Well thcrcfoie might 
the PldJmilt call upon the heavens and the earth to praife 
the name of the I.ord ; 11 for he commanded, and they were 
created. He hath alfo cftablilhcd them for ever and ever j 
he hath made a electee which fliall not pals. Let all thin *s 
praife the name of the Lord ; for hit name nw, Fa- 
ther, Son, and Holy Ghoft, alone it excellent, and hit glory 
above die earth and heaven/* 

Sect. II. Of the Original State of Man, and the 
Jirft Covenant of Eternal Life -which Gtd vouebfafed 
to make with him. ^ 

Pteuliarlty I* Mofaic account of the creation, every attentive 
ef the tx- reader mult be (truck with the manner in which the fupreme 
preffion in Bcinv it repreienttd at making man : ** And God laid, let 
make man in our image, after our likeneft ; and let 
make man t ^ em ^* avc dominion over the hfti of the fea, and over the 
fowl of the air, and over the cattle, and over all the earth, 

* and over every creeping thing that ertepeth upon the earth. 
So God preated man in his own image ; in the image of 
God created he him ; male and female created he them.. 
And God blcfled them } and God faid unto them, be fruit- 
JU, and multiply, and replcnifh the earth, and fubduc it ; 
and have dominion over the fith of the fea, and over the 
fou l of the air, and over every living thing that moveth upon 
the earth. And Grd faid, behold, I have given you every 
herb bearing feed, which it upon the face of all the earth ; 
and every tree, in the which is the fruit of a tree yielding 
feed : to you it fliall be for meat. And God faw every 
thing that he had made, and, behold, it was very good. 
And the evening and the morning were the fixth day. 
Thua the heavens and the earth were finiflied, and all the 
hoft of them. And on the feventh day God ended his 
work which he had made ; and he retted on the feventh day 
from all hit works which he had made. And God blcfled the 
feventh day, and fardfified it : becaufc that.in it he had rcll- 
I Gen. !. £ d from all hit work which God created and made $/* 
sft, Ac. ii, This is a very remarkable paflage, and contain* much im- 
ti *i 3- portant information. It indicates a plurality of perfons in 
the Godhead, deferibes the nature of man as he came at 
firft from the hands ol hit Creator, and fumifhes data from 
which we may in*er what were the duties required of him 
in that primeval date, and what were the rewards to which 
l T obedience would entitle him. 
fnhi« own Of the plurality of Divine perfons, and their eflential 
iasqje. union, wc have treated in the preceding fe&ton, and pro- 
ceed now to inquire into the fpecific nature of the firft 
man. This mutt be implied in the image of Got, in which 
he is faid to have been created ; for it it by that phrafe alone 
that he it characterized, and his pre eminence marked over 
the other animals. Now this image or likeneft mutt have 
been found either in hit body alutie, his foul alone, or in 
both united. That it could not be in his body alone, it 
obvious { for the infinite and omnipotent God it allowed 
by all men to be without body, parts, or oaffioos, and 
therefore to be luch at nothing corporeal can poflibly rc- 
fcmble. 

Different If this likeneft it to be found in the human foul, it comet 
•pinirmsre-to be a queftion in what faculty or power of the foul it 
hln'ifi confifts. Some have contended, that man it the only crea- 
God * C turc on l ^'* cart h who “ animated by a principle cflcntially 
different from matter ; and hence they have inferred, that 
he it laid to have been formed in the Divine image, on ac* 
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count of the immitWriality of th*t vital principle wh’eK ws» (MtM 
infilled into hit body when the “ Lord God breathed into 
his nnftrita the breath of life, and man became a living foul )/* ta ~* j 
That this account of the animation of the body of man in-fSfo. i 
dicat et a fuperiority of the human foul to the vital principle 7> 
or all other animal*, cannot, wc think, t»c quettioned ; but 
it does not therefore follow, that the human foul is the on- 
ly immaterial principle of life which anirmt-s any tcrreitrial 
creature. It has been fhown clfc where (fee MetahiyiiCs, 
n* 23$.), that the power of (cn'.ation, attended with in:ivi« 
dual contcioufnefs, as it appears to be in all the higher fpe. 
cies of animals, cannot rclult from any organ ical ftrufture, 
or be the quality of a compound extended being. The vi- 
tal principle in fucb animals therefore mull be immaterial as 
well as the human foul ; but as the word immaterial denotes 
only a negative notion, the foul* of men and brutes, though 
both immaterial, may yet be Jubilances cflcrtfally different. 

This being the cafe, it is plain that the Diviue image in 
which man was formed, and by which he it dittinguiihcd 
from the brute creation, cannot con fill in the mere circum* 
llance o! his mind being a fubftance different from matter, 
but in fornc positive quality which diftfnguiihcs him from 
every other creature on this globe. Ij 

About this character! It ic quality very various opinions C*l*iiftk 
have been formed. Some have fuppofed || “ that the image 
of God in Adam appeared in that re&itudc, rightcoufnch, 
and holme If, in which he wat made ; for God made naowys-a 
upright (Ecclcf. vii. 2.), a holy arvd righteous creature j cfw > 
which holmcfs and righteoufnefs were in their kind perfect 
hia understanding wat free from all error and mitlakes ; hit 
will biafled to that which is good his tffc&ions flowed in 
a right channel towards their proper object ; there were no 
finful motion! and evil thought* in big heart, nor any pro- 
penfity or inclination to rhat which is evil ; and the whole 
of his conduct and behaviour was according to the will of 
God. And this righteoufnefs (fay they 1 wat natural, and 
not petfood and acquired. It wat not obtained by the cxer- 
cife of his free-will, but was created with him, and belong- 
ed to his mind, as a natural faculty or inftin&.” They 
then foie call it original righteou/nef , an J fuppofc that it was 
loll in the fall. 

To this do&rine many objections have been made. It hasobjc&J 
been faid that righteoufnefs confiding in right at\ions pro- to. 
cecding from proper principles, could not be created with 
Ad.wn and make a pare of hit nature ; became nothing which 
is produced in a man without his knowledge and content 
can be in him either virtue or vice. Adam, it is added, 
was unqueflr nably placed in a ft ate of trial, which proves 
that he had righteous habits to acquire ; whereat the doc- 
trine under confideration, affirming his original righteouf- 
neft to have been perfect, and therefore incapable of im- 
provement, is inconfiftent with a (late of trial. That hi* 
underftanding wat free from alt errors and miftaket, has been 
thought a blasphemous pofitioh, at it attributes to man one 
o* the incommunicaHe perfections ot the Deity, It is like- 
wife believed to be contrary to faCt ; tor cither his under- 
ftanding was bewildered in error, or hit affections flowed 
towards an improper object, when he fuffered himfrlf at the 
peri nation of hi* wife to trantgrefs the exprefs law ot bis 
Creator. The objector exprelTct his wonder at its having 
ever been fuppofed that the whole of Adam** conduct and 
behaviour was according to the will of God, when it i« fo 
notorious that he yielded to the firft temptation with 
which, st far as wc know, he was affailed in paradile. 

Convinced by thefe and other arguments, that the image 
of God in which man was created could not confili in or, * tSre j l j fc 
ginal righteoufnefs, or iu exemption from all poffibdity 
error, many kanted unco, and Biihop Bull* among others, 

have ;u> 


/ 
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Ot»<it*i || tvt ftropofed, that by the image oF God it to be uoder- 
#Krof fitiod certain gilt* and power* fupernnnral'ly infofed by the 
Moly Spent into the minds of our firft parents, to ^uide 
them in the ways of piety and virtue This opinion they 
OptfMiii «.f reft chiefly upon the authority of Tatum, Ircnteus, Tcrtul- 
^' han, Cyprian, Athamfius, and other fathers of the primi- 
*f thcTn. church ; hut they think, at the lime time, that it is 

cttiitfa- countenanced by fevcral psfTagrs in the New Tcft ament, 
thm liras when St Pawl fays J, " ami fo it is written, The firft 

5 ' ** ,jr man Adam was made a living foul, the laft Adam was made 

1,1 ** ,4 ' a quickening Spirit ; M they underdand the whole p aflame as 
relating to the creation o* man, *nd not ot drawing a com- 
parison between Adam and Chrift, to /how the great fupe- 
rturity of the litter over the former. In. (upport of this 
’interpretation they oblcrve, that the apoflle immediately 
adds, “ howbeit, thit was not fir ft. which is fpiritml, but 
that which is natural, and afterwards that which is fpiti- 
tual;*' an addition which they think was altogether nttdleis, 
H by the quickening Spirit he hat! referred to the incarna- 
tion of Cbrift, which hnd happened in the very ai»e in which 
he was writing. They are therefore of opinion, that the 
body of Adam, after being formed of the duft of the ground, 
was firft animated by a vital principle endowed with the fa- 
culties of reafon and fonfation, which entitled the whole 
man to the appellation of a living foul. After this they 
fnppofe certain graces of the Holy Spirit to have been in- 
filled into hitn, by which he was made a quickening fpirit, 
or formed in the image of God ; and that it was in confe- 
uence of this fitecr/fion of powers communicated to the 
fame perfon, that the npoftle faid, " Howbeit, that was not 
firft which is fpiritual, but that which is natural.’* 

We need hardly obferve, that with refpeft to a queftion 
of this kind the authority of Totian and the other fathers 
quoted is nothing. Thofd men had no better means of 
difeovering the true fenfe of the feriptures of the Old 
Tcftament than we have ; and their ignorance of the lan- 
guage in which thrfe Scriptures are written, added to fume 
rr-et*phyGcal notions relpeArng the foal, which too many of 
them had derived Irom the lehuol of Plato, rendered them 
very ill qualified to interpret the writings of Moles. Were 
authority to be admitted, wc ihouid eonfider that of biihop 
Bull ami his modern followers as of greater weight than the 
authority of all the ancients to whom they appeal. But 
authority cannot be admitted ; and the reafoning of this 
learned and excellent man from the text -of St Paul is finely 
▼cry inconclulive. It makes two periods of Adam ; a fir'll, 
when he was a natural man compofcd of a bodyandareafonabk 
foul ; a fccond, when he was endowed with the gifts of the 
IB-fciujded. Holy Spirit and by them formed in the image o? God ! In 
the verfe following too, the apoftie exprelily call* thvfecond 
man, of whom he had been /peaking, 44 the Lord from 
heaven ;** but this appellation wc apprehend to be too high 
ftir Adam in the Hate of grexteft perfection in which he 
ever cxifted- That our firft parents were endowed with the 
gi ts of the Holy Ghofl, we are ftrongly inclined to believe 
for reafoos which /hall be given by and by ; but as thefe gifts 
were adventitious fa their nature, they could not be that 
8? image in which God ms Jt man. 
tVhcr «;pi- .Since man we* made in the image of God. thit phrafe, 
whatever he its precife import, mult denote fomethmg pe- 
nt bar and at the fame time eflentitl to human nature ; but 
the only two qualifier at once natural and peculiar to man 
are hts fhape and his reafon. As none but an acthiopumor- 
phite will fay that it waa Adam’s fh?pe which icflcttcd this 
^ r image of his Creator, it has been concluded that it was the 
t*r, pnfa - focuhy of union which made the rcfemhUnee. To* give 
£*ff, ftrrsglh to this argument it ia obterved f , that when God 
ix. (ays, 44 let us make man incur image,*' he immediately adds, 
Vol. XVIII. Part iL 
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44 and let them have dominion over the fifti of the fea, and over 
the fowl of the air, and over the cattle, and over all the earth ;* 
but as many of the cattle have much greater bodily ftrength 
than man, this dominion could not be maintained but by the 
faculty o e reafon beftowed upon him and withheld from them. 

If the image of God was impreffed only on the mind of 
man, this reasoning (perns to be conclufivc ; but it has been 
well obferved f that it wti the whole man, and not the f'/wl'i ft*. 
aim,-, or the b^tiy alone, that ia faid to have been formed 
the divine image ; even as the whole rmui, foul and body, j, 

the feat of the new end Ipiritual image of God in regenera- 
tion and fanltification. “ The very God ot wracc (fays 
the apoftie) fan&ify you wholly; and may your whole 
/(ml and tody* be preserved blamelefs to the coming of 
our Lord Jefus Chrift-** It is worthy of notice too, that, 
the reafon afligned for the prohibition of murder to Noah 
and his fon« after the deluge, is, that man was made in the 
image of God. “ Whofo fheddeth man's blood, by man 
/hall his blood be (bed ; for in the intake of God made he 
man.'* Thclc texts ftem to indicate, that whatever he 
meant by the image of God, it was ftamped equally on the 
foul and on the body. In vain is it faid that man cannot re- 
femble God in (hape. This is true, but it ia" little to the 
purpofe | for man does not refemble God in his resfoning 
faculty more than in his form. It would be idolatry to 
iuppofe the fupreme majefty of heaven and earth to have a 
body or a fhape j and it would be little Ihort of idolatry to 
imagine that he is obliged to compare ideas and notions 
together; to advance from particular truths to general pro- 
pelitions ; and to acquire knowledge, as we do, by the tedi- 
ous proceflcs of inductive and fyllogiftic reafoninr. There 
can therefore be no direct image of God either in the foul 88 
or in the body ot man ; and the phrafe really forms to import 
nothing more than thofe powers or qualities by which maA^^ 
was fitted to exereife dominion over the inferior creation ; 
as if it had been faid, 44 Let us make man in our imave, after 
our likenefs, that they may have dominion, &c.” But the 
eieft form cf man contributes in fotne degree, as well as hia 
rational powers, to enable him to maintain his authority over 
the brute creation ; for it has been obferve d by traveller** 
that the fierceft beaft of prey, unlcf* ready to perilh by 
hunger, /brinks bav k from a fteady look o' the human face 
divine. 

By fome # , however, who have admitted the probability* GiU,ks» 
of this interpretation, another, and in their opinion a ftifl 
better reafon, has been devifed for its being faid that man 
was formed in the image of God. All the members of 
Cbrill’s body, fay they, were written and delineated ir». the 
book of God’s purpo/es and decrees, and had an ideal ex- 
iftence from eternity in the divine mind ; and therefore the 
body of Adam might be fakl to be formed after the 
image of God, becttife it was made according to that 
idea. But to this reafoning objections may be urged, which 
we know not how to aftfwer. All thin »s that ever were or 
ever (hall he, the bodict of us who live at prtfent as well as 
the bodies of thofe who lived coco years ago, have from alt 
eternity had an ideal cxiftcnce in the Divine mind ; nor in 
this fenfe can one be faid to be prior to another. It could 
not therefore be after the idea of the identical body of 
Chrift that the body of Adam was formed ; for in the Di- 
viue mind ideas of both bodies were prefent together from *H 
eternity, and each body was undoubtedly formed after the 
ideal archetype ofitfclf. It may be added iikcwifo, that the 
body of Chrift was not God, nor the idea of that body the 
rdc*! of God. Adam therefore could not with propriety, or 
even with truth, be laid to have been formed m the image 
of God, if by that phrafe nothing more were intended this 
the re/cmblance between his body and the body of Chrift. 
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OritfW. Thefe ftbjefHotil to this interpretation appear to us un- 
anfwerablc ; but we mean not to didate to our readers. 
Every man will adopt that opinion which he thinks flip- 
ported by the bed arguments; btit it is obvious, that what- 
ever more may be meant by the image of God in which man 
v as made, the phrafe undoubtedly comprehends all 'thole 
powers and qualities by which he is enabled to maintain 
ni* authority over the inferior creation. Among thefe the 
faculty of reaion is confefledly the moil important 5 for it is 
by it that man is capable of being made acquainted with the 
Author of his being, the relation which fubfifta between 
them, and jhc duties implied in that relation from the crea- 
te? lure to the Creator. 

Rtli,:ir>u» That the firfl man, however, was not left to difeover thefe 
communi? *h* n fi>* hy the mere efforts of his own unafTiftcd rcafon, wc 
have endeavoured to {how in another plat e ; (See Religion, 
n° 5 — lo.)j and the condnfion to which wc were there led, is 
confirmed by the portion of revelation before us. The iu- 
fpired hiftoeiail fays, tliat “ God bleflcd the feventh day and 
JantJifi;d it, htcaufe that in it he had relied from ;di his 
works, which he cicatcd and made but Adam could not 
have underflood what was meant by the fandifuaimn of a 
particular thy, or of any thing elfe, unlcfs he had previoufty 
received fomc religious infirurtiou. There cannot there- 
fore be a doubt, but that as loon as man was made, his 
Creator communicated to him the truths of what is called 
uatura! religion, which we have endeavoured to explain and 
cftabfiih in Part I. of this article ; and to theie were added 
the precept to keep holy the Sabbath-day, and fet it apart 
for the purpofes of contemplation and woifhip. 

This was a very wiic intlitution, as all the divine icflitu- 
tions mull be. 44 The great end for which wc are brought 
into life, is to attain the knowledge and be confirmed in the 
love of God. This includes obedience to his will in thought, 
word, and deed, or that courfc of conduit which can 
alone make us happy here, and fit us for mrllftiog q lo- 
ry hereafter. But of thefe things we cannot retain a 
proper fenfe without clofe and repeated application of 
thought ; and the unavoidable cares and concerns of the 
prefent life occupying much of our attention, it is, in the 
. nature of things, nccefTary that fomc certain portion of 

time fhould be appropriated to the purpofes of religious in- 
flruilion and the public adoration of our Creator, in whom 
wc all live, and move, and have our being.” Hence a vciy 
t T)r Tty learned divine f has inferred, that though the particular time 
^rj/A f er- a maitct of positive appointment, the observation of a fab- 
bath in general is a duly of natural religion, as having its 
foundation in the rcafon uf things. See Sabbath. 

Dodn «f Man therefore in his natural xnd original (late was a rational 
man in his and religious being, bound to do “jullice, to love mercy, to 
walk humbly with bis God, and to keep holy the Sabbath- 
day.” Thefe feem to t>c all the duties vfhich in that Hate were 
required of him ; for as foon as he was introduced into the 
terrcllrial paradife and admitted intp covenant with his Ma- 
ker, he was placed in nfuptnatura/ Rate, when other duties 
were of courfc enjoined. 

That our fir 11 parents were both made on the fixth 
day, Mofes cxprefsly affirms when he fays (], that “ God 
created them male and ft male, and bleflcd them, and call- 
ed thdr name Adam (x), in the day when they were 
created but that they were introduced into the garden 
of Eden on that day, is an opinion which» however gene- 
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rally it may be received, feems not to he reconcfleable with Uruwl 
the plain narrative of the {acred penman, 
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that on the fixth day God finifhed all his works, which he 
{aw to be very good, and refted on the feventh day, he briefly 
recapitulates the hiilory of the generations of the heavens 
and of the earth, gives us a more particular account of the 
formation of the tjrft man, informing us that the “ Lord 
God formed him out of the dull of the ground, and breathed 
into his noiUHsthe breath of .life, when man became a living 
foul ;” and then proceeds to fay that the “ Lord God* ‘ ! * 

pUnted a garden call ward in Eden, where he put the man 
whom he had fortmdd* From this fhort hiilory of the firfl 
pair it appears beyond difpute evident, that neither the mao 
nor the woman was formed in the garden ; and that from 
their creation fomc time clapfcd before the garden was 
prepared for their reception, islikewife evident from a com- 
parifop of Gen. i. 2 9. w-ith Gen. ii. 16, 17. In the firft of Sefuic be 
thefe pafLges God gives to man, immediately after hisy 4 * pl«r 4 
creation, 44 every herb bearing feed which was upon the Jp.fj £.'* 
face of all the earth, and rtury tree , without exception, » co 
in which was the fruit of a tree bearing feed : to him he 
bud it fhould be for meat.” In the fccond, “ he command- 
ed the man, faying, of every tree of the garden thou maycit 
freely eat ; but of the tree of knowledge of good and 
evil, thou fhalt not eat of it j for in the day thou catrfl 
thcrcoUthou (halt furely die.” When the firft grant of 
food was given, Adam and his wife mufl have been where 
no tree of knowledge grew, and they mull liavc been in- 
tended to live at leal! fo long in that (late as that they 
fhould have occafion for food, otherwife the formal grant of 
it would have been not only fuperfluous, hut apt to millead 
them with refpect to the fubfeqiienl reflri&ion. 

In this original (late man was under the diicipline of what 
we have called natural return, entitled to happinefs while he 
fhould perform tire duties ruquiitd of him, and liable to 
punifhmcnt when he fhould ncgleft thole duties, or tranfgref* 
the law of his nature as a rational and moral agent. This 
being the cafe, it is a matter of fomc importance, and what 
will enable us to perceive more clearly the prerogatives of 
ChpHianity, toafeertain, if we can, what the rewards and 
punifhnieuta are which natural religion holds out to her vo- 
taries. 

That under every difpenfation of religion the pious and 
virtuous man {hall, during the whole of his cxiftcncc. enjoy 
more happinefs than inifery; and that the incorrigibly wic* 
ked, if there be any iuch, (hall have a greater portion of mi- 
fery than happinefs, arc truths which cannot be controverted 
by any one who admits, that the A 1 mi * lit y governor of the 
univerfe is a Being of wifdom, guodoefs, and juftice. But 
re fpeeting the rewards of virtue and the punilhment of vice, 
more than thefe general truths teems not to be taught by ^ 
natural 1 eligion. Many divine*, however, of great learning D'd nor, 
ami worth, have thought otherwife, and have contended, that wb<-« \tr- 
from the nature of things the rewards bellowed by an infinite 
God upon piety and virtue mull be eternal like tlicir au- >0 
thor. Thefe men indeed appear willing enough to allow gfc. 
that the punifhmenta with which natural religion is armed 
againft vice mull be only of a temporary duration, bccaufc 
rcafon, fay they, if ready to revolt at the thought of tvrrlafi • 
ing punilhment. 

This opinion, which confounds natural with revealed reli- 
gion, giving to the former an importaul truth which belongs 

exclufivdTjr 


( x) The woman was fomc time afterwards dillinguiflied by the name of Eve mn, bccaufc fhe was to be the mother of 
all living, and particularly of that bleflcd feed which was bruife the head of tkc ferpent. See Parkburjl't Leween o a 
the word. 
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cxclufively to the latter, hti Item fo nbly confuted by a learn- . 
ed writer, who was ncter averfe from xllnwini? to human 
rratnn all the difeoveries which it can juflly chum, that we 
/hail fubmit bis ar ui merits to our readers in prefctence to 
*ny thin? which we can give ourfclve*. 

44 If reafon doth, on the one hand, feem to revolt atew- 
Ifiimg f>vnijhment % we mull cu life Is that FANCY, on the other, 
(even when full plumed by vanity), hath fcarce force enough 
to rife to the idea of infinite reward/ . How the heart o! man 
came to confuler this as no more than an adequate retribution 
for his right conduct during the fliort trial ol his virtue here, 
woul ! be hard to tell, did we not know what monfters 
pride begot of old upon Pagan pbilolbpby : and how much 
gi eater (till thefe latter ages have difclotcd, by the Img in- 
cubation of febool divinity upon folly . What hath been 

urged from natural Teafon, in fupport of this extravagant 
preemption, is-ft> very (lender, that it recoils as you enforce 
it. Firft, you fay, * that the foul 1 , the fubjeft of thefe eter- 
nal regards, being immaterial, and fo therclore unaffected by 
the caufes which brin-f material things to an end, is, by its 
nature, fitted for eternal rewards. — This is an argument ad 
iynorantiam, and holds no farther. - Becaufc an immaterial be- 
ing is not fubjtft to that mode of difl'olution which affects 
material fubftances, you conclude it to be eternal This is 
going too 'aft. ‘Ilicrc may be, and protably are, many 
natural cau'es (unknown indeed to its), whereby immaterial 
beings come to an end. But if the nature of things cannot, 
yet God certainly can, put a final period tofuch a being when 
it bath lervcd the pur pole of its creation. Doth annihi- 
lation impeach that wifdom and goodnefs which was dif- 
phryed wlien God bronght it out of nothin# f Other immate- 
rial beings there arc, tit. the fouls of brutes, which have the 
fame natural fecurity with man for their exiftence, of whofc 
ete rtity we never dream. But pride, as the poet observes, 
tails God unjvfi. 

If man alone engrofs not heaven’s high care ; 

Alone made ptrfeti here, immortal theie. 

However, let us (for argument’s fake) allow the human 
foul to be unptrilhable by nature, and (retired in its ex- 
iftcncc by the unchangeable will of God, and fee what will 
follow from thence — An infinite rcwaid for virtue, during one 
moment of its cxiftcnce, becaufe rtafon di (covers that, by 
the law of nature, fome reward is due ? By no means. 
When God hath amply repaid us for the performance of our 
doty, will he he at a lofs how to difpofe of us for the long 
remainder of eternity* May he not find new and endlcfs 
employment for rcafonablc creatures, to which, when pro- 
perly difeharged, new rewards and in endlcfs luccellion will 
be afligned ? Modeft reaion feems to dictate this to the fol- 
lowers of the lava of nature. The flattering expedient of 
ftfrval rewards for virtue hctc was invented in the fim- 
plicity of early (peculation, after it had fairly brought men 
to conclude that the foul is immaterial. 

14 Another argument urged for the eternity of the re- 
wards held out by natural religion to the practice of piety 
and virtue is partly phyfical and partly moral. The merit 
ot fervice (fay the admirers of that religion) incrcafcs in 
proportion to the excellence ot that Being to whom our fer- 
vicc is directed and becomes acceptable. An infinite being, 
therefore, can difpcnfe no rewards but what are infinite. 
An J thus the virtuous man becomes intitled to immortality. 

. 44 The misfortune is, that this rcafoning holds equally on 

the fide of the unmerciful doAors, as they are called, who 
doom the wicked to everlasting mj n i s m m fnt. Indeed 
were this the only diferedit under which it labours, the 
roercilef* doctors would hold themfelves little concerned. 
But the Uuth is, that the argument from infinity j proves 
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. juft nothing. To make it of any force, both the parties 
fhouid be infinite. This inferior emanation of God’s image 9 
man, fhouid cither be (upremtly good or fuprcmcly bad, a . 
kind of deity or a kind of devil. But thefe reaionets, ia 
their attention to the divinity, overlook the humanity which 
makes the deerrafe keep pace with the accumulation, till 
the rule of logic, that t he conchfion follows the -weaker part, 
comes in to end the difputc £. f W r arl*m 

Thefe arguments feem to prove unar.fwerably that im - ,tm ' 
mortality is not cflential to any pait of the compound being hw k 
man, and that it cannot be claimed as a reward dhe to his u . * 
virtue. It is not indeed eftential to any created being, for 
what has not cxiilence of itfclt, cannot of itfrlf have per* 
petuity of cxiftcnce (ice Metaphysics, n° 272, &c.) ; and 
»* tieither man nor angel can be profitable to God, they can- 
not claim from him any thing as a debt. Beth, indeed, as 
moral a >enta have duties preferibed them; and while they 
faithfully perform thefe duties, they have all the fecurity 
which can arife irom the perfeft benevolence of him who 
brought them into exiftence, that they (hall enjoy a fufti- 
cicnt portion of happinefs to make that exiftence preferable 
to non cxiilence; but re^fon and philofophy furnilh no data 
from which it can be inferred that they (hall cxift for ever. 

Man i* cumpolrd in part of perifhable materials. However 
perfect Adam maybe thought to have been when he came firll 
from the hapds of his Creator, his body, as formed of the Juft 
of the ground, mult have been naturally liable to decay anddif- 
folution. His foul, indeed, was of a more durable fubtlance; 
but as it was *ormc4 to animate his body, and had no prior 
onnfcious exiftence, it is not ealy to conceive what ihould have 
led him, under an equal providence, where it wards and 
pumihmrnts were exactly ditlrfbuteJ, to luppo e that one 
part of him ihould furvive the other. I11 hi* natural arid 
original ftate, before the covenant made with him iu paradife, 95 
he was unqurftiooably a mortal creature. How long he * 

continued in that ftate, it iecins not poftihle to form a p L&u- 1 r odu Jl to a* 
fiblc conjecture. Bilhop Warburton iuppofes him to have into pjn- 
lived leveral years under no other difpenfatio» than that of'hfe luhlo 
Natural rdigjon; during which lie wa9 as liable to death us hi* to 
fallen pofterity arc at prelent. 

44 We mult need* conclude (fays this learned writer *),* Divine 
that God having tried Adam in the flute of nature, and 
proved of the good ufc he made of his free-will under the c ^., '** 
direction oi that light, advauced him to a fuperior ftalion in 
Paradife. How long, before this remove, mail had con- How long 
tinned fubjeCt to natural religion alone, wc can only guefs: but* 1 * ***t , oiu 
of this wc may be affined, that it was fome con fide rablc^c* * ** 
time before the garden of Eden could naturally be made 
fit for bis reception. Since Mofes, when he had concluded 
his hiftory of the creation, and of God's refi on, and fantitfi- 
cation of, the feventh day proceeds to (peak of the condi- 
tion of this new world in the following terms : 44 And God 
made every plant of the field before it -was in the earth , and 
every herb of the field before it grew ; for the I.o' d God had 
not eaufed it to rain upon the earth J.* Which feems plainly i Oen. tf. 
to intimate, that when the feeds of vegetables had bccn*iJ« 
created on the third day, they were left to nature, in its 
ordinary operations, to mature by fun and (bowers. So 
that when in courfe of time Paradife was become capable 
of accommodating its inhabitant*, they wrere tranfplantcd 
thither.” 

'Phis rcafoning is not without a portion of that ingenuity 
which was ap patent. in every thing that fell from the pen of 
Warburton ; but it was completely confuted alrr.olt a> fooia 
as it was given to the public, and ihowa to be deduced 
from premtfes which could be employed againft the author’s 
fyftcm. If only the feeds of vegetables were created on the 
third day, and then kit to nature, m its ordinary operations, 
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Oneinal to mature by fun and fbowerr, the firft pa‘r muft have 
perifhed before a finale vegetable could he fit to furailh 
^ them wkh food; and we may f impede that it was to prevent 

this difafter that the garden of Eden w.t* snirsculouny tlortd 
at once with full grown trees and fruit in per^efl maturity, 
whilft the reft of the earth wa* left under the ordinary laws 
of vegetation. There is, however, no evidence that they 
werr only the -eeifj of vegetable* that God created. On 
the contrary, Mofii fays cxprcfdy f, that God made the 
earth on the third day bring forth the herb yielding feed alter 
his kind ,*and the tree yielding fruit whul t feed was in itidt 
after his kind and when he recapitulates the hillory of 
the creation, he fays that God made, not every feed, hut 
every ptant of the field lu fore it was in the cirth, and every 
herb of the field before it grew. Emm the proccfs of vege- 
tation, thcre r .»re, nothing can he inferred with rtfpeft to 
the time of Adam’s ifltrodu&ion iuto Pamdilc, or to efeer- 
tain the dotation of his original Kite of nature. I f angel* 
were created duiirg the fix days of which the Hcbrtw law- 
giver writes the hifto-v, an liypothifis very generally rcceivtd 
(fee Amccl', though in the opinion of the prefect writer 
not very' probable, there can be no doubt but our firft t>a- 
rents lived a conlidciable time under the law of nature before 
they were railed to a fuperior ftation in the garden <»f Eden; 
foi it items very evident that the period of their continu- 
fm^tfiblc ance in that Ration was nut long. Ol this, however, no- 
Sc thing can be faid with certainty. They may have lived for 

kuowa. y ea r5 or only a few days in their original date ; but it ia 

very neoeffiry to diftinguifh between that Hate in which 
they were under no other difperfation than what is com- 
monly called natural religion^ entitled, upon their obedience, 
to the indefinite reward* of piety and virtue, and their ftale 
in Paradifr when they were put under a new law, and by 
the free grace of God promised, if they fliould be obedient, 
a fupernatural and eternal reward Iuto that Hate wc mull 
now attend them, and afeertain, if we can, the precite terms 
of the firft covenant. 

Moles, who in thia inreftigation is our only guide, tells 
us, that the Lord God, after he had formed the firft pair, 
“ planted a garden raft ward in Eden, and took the man 
and put him into the garden to chefs it and to keep it. 
And the Lord God (continues he) commanded the man, 
frying, of every tree of the garden thou mayeft freely eat ; 
but of the tree of the knowledge of good and evil thou 
fhalt not eat of it ; for in the day that thou cate ft thereof, 
thou fhalt furcly diet." Here is no mention made of the 
laws of piety and moral virtue rcfultinq from the relation in 
which the various individuals of the human race Hand to 
each other, and in which all as creatures Hand to God their 
Almighty and beneficienc Creator. With thefv laws Adam 
was ah cad y well acquainted; and he muft have been fenftble, 
that as they were founded in his nature no fubfrquent law 
could difpenfe with their obligation. They have been 
equally binding upon all men in every Rate and under every 
difpeniation ; and they will continue to be fo as long at the 
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general ora&ice of juftice, aaer»ry, and piety, (full contribute *>n*nul 
to the fom of human happioefs. The new law peculiar to "f 
his parudifaical Rate was the command not to cat of the fruit m * f> ' 
of the tree of the knowledge of good and evil. This vras ’ ~ J 
a pofitive precept, not louxukd in the nature of man, but 
very proper to lie the tell of his obedience to the wdl of his 
Creator. The laws of piety and virtue are fui&ioned by 
nature, or by that general fyftcin of rules recording to which 9? 

God governs the phyiicai and moral worlds, and by which r t* 

he ha* fecured, ia lome Hite or other, happinefe to *1*"**^*’ 
pious and virtuous man, and raifery to fuch *s fhall prove W| .^ 
mcor.igibly wicked. The law* ixipcCtinv? the forbidden .H*rv 
fruit was (an&tofied by the penalty of death denounced * ar -dii«, 
agaiuft difohedivnee ; and by the lubjefts of that law the 
natuie of this j«mU) mufl have been perfectly under flood : 
but Chriftiar. divir.es, as wc ihall afterwards fee, have differed 
widely in opinion reipcCting the full impmt of the Hebrew 
wordi whirl 1 i«tr tranflr-torf have rendered by the phrafe 
tteuu Jialt furtiy die. All, however, agree that they threaten- 
ed death, in the common acceptation of the word, or the 
fcpanuiou of the foul and body as one part of the p iouh- 
ment to be incurred by eating the forbidden fruit ; and 
hence we muil infer, that had the foi hidden fruit not been 
eaten, our i.rll parents would never have died, bccauic the 
penalty of death was dcuounced againft no other tranlgrclfion. 

What tlicreforc is faid irfpetl'iig the fruit of the tier of 
knowhdgc, implies not only a law but alfo a covenant (l), 
promt ling to man, upon the obtitr vancc of one poiitive pre- 
cept, immortality or eternal life ; which is not cffential to. 
the nature of any created being, an 1 cannot be claimed a* 
the merited rewa.d ot the gieault virtue or the muft fer- 
vent piety. 

This obvious truth will enable us to difpofc of the ob- 
jections which have been fometimei brought by free- think- 
ing divines arainft the wifdom and juftice of punching fi> 
feverdy as by death the breach of a mere poiitive precept ; 
which, conlidcicd in itfclf, or as connected with the general 
principles of moral obligation, appears to be a precept of 
very little importance. Wc have only to reply, that as an 
exemption from death is not due either to the oatuie or in the 
virtue of man, it was wile and juil to make it dej>tnd upon 
the observance of a pofitivc precept, to imprels upou the rrumi* 
of our firft parents a con ll ant conviction that they wee to be 
preferred imxno-tal, not in the ordinal y courfr of divine pio- 
vi deuce, but by the fpecud grace and favour of God, The 
fame couGderatiun will fhow us the tolly of thwie men who, 
bveaufe the terms of the firft covenant, as dated in fome 
fydems of theology, agree nut with certain pbiioiophical 
maxims which they have adopted, arc tor turning aU that is 
faid of tire trees of knowledge and of life into figure and 
allegory. But the other trees which Adam and Eve were 
permitted to eat were certainly real trees, or they muft have 
periled for want of food. And what rubs of iuterpretatiW 
will authori fe us to interpret eating and Urea literally in on* 
part of the fcotencc and figuratively ia the othci ! A garden 

ia 


(v) It does not appear that any tranfa&ion between God and mankind in general waa denominated by a word equiva- 
lent to the Englifh word covenant till the end of the fourth century, when fitch phraleokigy waa introduced into the 
church by the celebrated Auniftine, bilhop of Hippo, F fhai the phrafedogy is ftbftly proper, no mxn can fuppole 
whq reflects on the infinite diftaoce between the contrafting parties, and the ablulute doavinivm of the one over the other. 
To be capable of entering into a covenant, ia the proper fenfe of the word, both parties muft hive a right either to agree 
to the terms propofed or to r«jeA them j but furely Adam had no right to bargain with his Maker, or to rrfufc the gilt of 
immortality on the terms on which it was offered to him. The word djpmfution would more accurately denote wbal ia 
here meant by the word eovenant ; but aa this lift ia ia general u£r, we have retained it as fufficient, when thus explained, to 
diftinguifh what man received from Goi upon certain pofitive conditions, from what he had a claim to by the conftiutioa 
•f his nature. 
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in a defichtfu! climate it the very habitation, acd the fruit* 
produced in that garden the very food, which we Ihouid 
natur-.lly fuppole to have been prepared for the progenitor* 
of the human race ; and though in the garden actually fitted 
up forthit purpoic two t-cet were remarkably diftinguifticcf 
from the reft, perhaps in lunation and appearance a* well at 
in ale, the dill inf turn calculated to ferve the hr ft of 

ptirpofrs. I he <me called tlie tree of h/r, of which, while 
they continued innocent, they were permitted 10 cat, ferved 
at a Ucramtntal pit dge or affurancc on tlie port of GoJ, 
that as long as they fbould obferve the term* of the cove- 
nant their life ihotdd be prefi rved; the other, of which it was 
death to talle, was admirably adapted to imprrfs upon their 
mind* the accrfKty of implicit obedience to the Divine will, 
in whatever manner it mi* In be made known to them. 

A quel linn has been Halted, and it is of fome importance. 
What would have finally become of men if the firft cove- 
nant had not liecn violated ? That they would have been all 
immortal u certain ; but it is by no means certain that they 
would have lived for ever open this earth. On the contrary, 
it has been an article of vny j r rural belief in all ages of the 
church *, that the garden <»f Eden was an emblem or type 
of heaven, and therefore called Paradtfe (fee Paradise); 
ahd tint order the full covenant, mankind, after a fufiici-nt 
probation here, were to I* trai.lb*itd trite heaven without 
tailing death. This do&rinc is not indeed explicitly 
taught in feriptnre ; but many things confpirc to make 
it highly probable. The imjucnt communications between 
God and man before the fall (at), feem to indicate that Adam 
was training up for fome higher Hate tlian the terreilrul Data- 
Life. Had he been intended for nothing but to cultivate 
the orrnnd ard propagate hi* fpccie , he might have l*tn 
left like other animats to the guidance of hi* own reafon 
■i d in(li**cis ; which, after the rudiment* o f knowledge were 
communicated to him, muft furely htve been fuffcient to 
due& him to every' thirg ntceffary to the corn- oil* of a life 
merely fenfual and rational, other wife he would have been 
ar. imper'tcf uiimal It is obvious ton, that thh earth, how. 
ever fertile it may have originally been, could not have af- 
forded the mean* of fuhftftence to a race ol immortal beings 
multiplying to inliuity. l or thrle rrafocit, and others 
which wili readily occur to the reader, it teem* iucontn ver- 
tible, that, under the fir It covenant, either mankind would 
have been fuecrffiveiy traniktrd to fome foperiir ilate, nr 
would have craft d to propagate tlieir kind as loon as the 
earth IhouM have been repleniHied with inhabitant ? He 
wborctle&s on the proodie, that, alter the general rtfurccc- 
tion, there ii to he n new heaven and * new earth, will pro- 
bably embrace the Utter part of the alternative ; but that 
jpait in its cunfcquencct differs not from the former. In the 
atw earth promiied in the Chriilian revelation, nothing i*to 
dwell but ngbteoofncfs. It will thtrefore be precisely the 
tame with what we conceive to be expreffed by the word 
heaven ; and if under the firft covenant this earth wm to 
he converted into a fimilar place, where, after a certain 
period, men fhould neither marry nor be given in marriage, 
hut enjoy what divine* have called the beatific rtf am % we 
may confidently affirm, that, had the ftrlt cove pant been 
faithfully obit rved, Adam and liifc poftrrity, after a lufficient 
probation, would all have been tranfiaud to fome fuperior 
ftatc or heaven. 

To fit them for that ftate, the gifts of divine graee feem 
to have been abiolutcly ncccilary. To them it was a date 
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errtamly fupcraatural, otherwise a God of infinite vrfidom Orfemal 
«m! perfect goodnefs would »ot, for a moment, have placed , ’* tc '** 
thro* in an ii.ferior Hate. But to euable any creature, elpe- P ‘* ’ . 
cully iuch a feature as man, whom an ancient pTUdoplicr 
has juftly flyled {-»* *****•«*•% to rife above its nature , 
foreign and divine aid is unqucftioaably requeue: and 
therefore, though we cannot perfuadc ourfclve* that the gi*t» 
of the Holy GlioA couibtutcd that image of God in which 
mau was originally made, we agree with bidiop Bull, that 
tlic.e gifts were hello. ved upon our firft parent-* to enable 
them t* tulli! the term* of the covenant under which they 
Uf't placed. 

Upon the whole, wc think it apparent from the oortlons of 
feripture which we Lave examined, that. Adam and Eve were 
endued with tuch power* of body a: d mind as fitted tliem to 
(MrcUc dominion over the other animals; that thole jwwer* 
con limited that image of God in which tliey ate laid to 
have been iormed ; that they received by immediate revels- 
liuu the licit principles of all ufeful knowledge, ar.d especial- 
ly of (bat fy tlcm which is utually called natural rrugton ; that 
they lived lor fome time with no other religion, entitled to 
the natural rewards ol piety and virtue, but ait the while 
liable to death ; that they were afterwards tranfiated into 
paradite, v here they were placed under a new law, with the 
penalty of death threatened to the breach of it, and the priv f 
mile of cndlefi lire if they ftiould faithluliy obfcnc it ; audit is rhrre* 
that tliey were endued with the gift* of the Holy Ghoft, tof ,!i r e unp** 
enable them, it not wanting to themfclve!), to fulfil the terms caJ,c< * 
of that covenant, which has been improperly termed the'y 4 ^” ^ 
roue mint -j toorl 4* finer it flowed from tlie mere grace of J * 
God, and conferred privilcv.es on man to which the moll 
pcriect human virtue could lay no juft claim. 


Sect. 111. Of the Fall of and its Consequences. 

" Ffom the preceding account of the primeval date of man, 
it i» evident that hi* continuance in the terredrial paraoiie, 
together with all the piivilcgts which he there enjoyed, were 
made to depend upon hi* older vouce o f *mc jmfitivc prcccoU 
Lvery other duty incumbent on him, whether as rcluliing 
from what is calk'd the law of hi* nature, or trom the expref* 
command ol his God, was a-uimch Ins duty betote as after Ik As It cviR 
was iiUt-doced into the garden ol Eden; and though the l-e v»r lared 
trant.* reffion of any law would undoubtedly have beco° ,tv by 
pun. Hied, m have been forgiven only in cootcqnencc of fin/* ^ 
ceie repervame and amendment, it does not appear that apofutve 
breach or the moral law, or of the con;m:*niitnenr rc*pcdingc mmand. 
the iandi .cation of the Siilbatb-duy, would have been puuilh- 
cd with death, whatever may be the import of that woid in' 
the place where it it firft thicatcnrd- The punilkment was 
denounced ouly againft eating the fruit of the tree of the 
knowledge of good and evil : Fot “ the Loiel God com- 
manded the man, fayiny , of every tiec of the garden thou 
maytfl freely eat, but ol the tree of the knowledge of good 
and evil thou (halt not cat of it ; for in the day that thou 
rated thereof thou (halt furriy die.” To the word death 
in this paflage divines have affixed many and different mean- 
ing*. By fomc it is tuppofed to import a reparation of the 
foul and body, while the Litter was to continue in a Hate of 
confcious exiftcncc ; by others, it is taken to imply annihi- 
lation or a ilale without conlcioiifnefs by fome, it 1* imagin- 
ed to fignify eternal life in tonnent* ; and by others a fpi- 
tiiu.fi and moral death, or a Hate aecefiaruy lubjcCt to iin. 

in 


(m) That there were fuch frequent communications, has been fhown to he in the higheft degree probable by thr latfi 
Dr JLaw LUhop of Carlillr. iJcc his Dtjiourfe on the jtvtral JJtJf&fMhnt of revealed Rtii^icn. 
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Falter A- In any one of tbcfe acceptations it denoted fotnething new 
to ^■ ( ' arn * w ^*ch he could rot underftand .without an cx- 
queoeri pl* n *Uon of the term ; and therefore, as it was threatened as 

v t he pumlLrr.ent of only one tranfgreflion, it could not be 

thr divine intention to inflitl it upon any other. 

Is ti*' f *°* The *brtai f riu,{ from a particular fruit in the midft of a 
1 garden abounding with fruits of all kinds, was a precept 
which at firft view appears of caly observation ; and the 
penalty threatened igainft the breach of it was, in every 
ienfe, awful. The precept, however, was broken not with* 
Handing that penalty} and though we may thence infer that 
our firft parents were not beings of fuch abfolute perfection 
as by ly item -building divines they have fometimes been re- 
prefented, we Ihdt -yet find, upon due coufidcratson, that 
the temptation by which they were (educed, when taken 
with all its ciTCumilarces, was fuch as no wife and model! 
man will think himfelf able to have refilled. The (hort hi- 
ftory of this important tranfaction, ?$ we have it in the third 
chapter of the book ofGenefis, is as follows. 

“ Now the ferpent was more fubtile than any beaft of the 
field which the Lord God had made ; and he faid unto the 
woman. Yea, hath God Ovid, yc (hall not eat of every tree of 
the garden ? And the wonnn faid unto the ferpent, We may 
cat of the fruit of the fees of the garden; but of the fruit of the 
tree which is in rhe midft nt the garden, God hath faid ye (hall 
not cat o( it, neither (hall ye touch it, left ye die. And the 
ferpent laid unto the woman, ye lhall not furely die : For 
God doth know, that on the day ye cat thereof, then your 
eyes (hall be opened, and ye (hall be as gods, knowing good 
and evil. A nd when the woman fau> that the tree was pood 
for food, and that it was pleafant to the eyes, and a tree to 
be dc fired to make one wife, fhe took of the fruit thereof, 
and did eat, and gave alio unto her hufband with her, and he 
toe* did eat.” 

In coufs- To the Iris attentive reader this conversation between the 
amoH art ^ rr P <,nt an< * l * ,c worHan muft appear to begin abruptly ; and 
f y , (rm j. indeed it is not poftiblt to reconcile it with the natural order 
istioii, of a dialogue, or even with the common rules of grammar, 
but by fuppo ling the tempter*! queftion, “ Yea, hath God 
faid-, ye fhall not eat of every tree of the garden I" to have 
been Ittggdtcd by fomething immediately preceding cither 
in words or in fignificant figns. Eve had undoubtedly by 
fome means or other informed the ferpent that (he was for- 
bidden to cat of the fruit upon which he Was probably fcall- 
ing ; and that information, whether given in words or in 
ions, mull have produced the queftion with which the 
faced h :ftorian begins his relation of this fatal dialogue. 
Wc are told that the woman favt that the tree was good for 
food ; that it was plcitfant to the eyes, and a tree to be defied 
to make one mkft ; but all this (lie could not have fern, had 
not the ferpent catrti of its fruit in her prcfcnce. In her 
# walks through the garden, it might have often appeal el 
pleafant to her eyes ; but previous to experience (lie could 
not know but that its fruit was the nioft deadly potfon, f ar 
lefs could (he conceive it capable of conferring wifdom. 
But if the ferpent eat of it be ‘ore her, and then extolled its 
virtues in rapturous and intelligible language, Jhc would at 
once fee that it was not deftru6tivc of animal life, and na- 
turally iiifct that it had very fmgular qualities. At the 
moment fhe was drawing this inference, it is probable that 
he invited her to partake of the delicious fruit, and that her 
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refyfal produced the conference before us. That (he yield- F*:l * f a-' 
ed to his temptation need excite no wonder; for Ihc knew dim. 
that the ferpent was by nature a mute animal, aud if he attri- 
buted his fpeech to the virtues of the tree, (he might infer, — 
with fome plauiibility, that what had power to raife the 
brute mir'd to human, mi^ht raife the human to divine, and 
make her and her tmfband, according to the pronu. e of the 
•tempter, become as cods, knowing good and evil. Milton, 
who was an eminent divine as well as the prince cri poets, 
makes her rcafon thus wuch herfeif. 

Great arc thy virtues, doubtlefs bed of fruits, 

Tho* kept from man, and wot thy to be admir’d; 

Whofe taftc, too long forborne, at lirlk efTay 

Gave elocution to the mute, and taught 

The tongue not made tor fpccch to lpc.tk thy praife. 

# m * • • 

— For us alone 

Was death invented ? or to us den td 
This intellectual food, for beads reserved ? 

For bcaftj it feems : yet that one brail which firft 
Hath tailed, .envies not, but brings with joy 
The good befallen him, author unfufpcCt, 

Friendly to man, far from deceit or guile. 

Wh"t tear 1 then, rather what know to fear 
Under this ignorance of good at d evil. 

Of God or death, of law or penalty ? 

Hric grows the cure of all, this fruit divine, * 

Fair to the eye, inviting to the taftc. 

Of viitue to make wife : what hinders then 
To reach, and feed at once both body and mind ? 

pA iulife Loji , book ix. 

Full of thefe hopes of railing herfelf to divinity, am! not, 
as has fometimes been fupnofed, ltd headlong by a tcnlual ap- 
petite, fhe took of the fmir and did eat, and gave to her huf- 
band w ith her, and he did eat. The great poet makes Adam 
delude himftlf with the fame fophiftry that had deluded Eve, 
and infer, that as the ferpent hud attained the language a:;d 
rcafon ing powers of man, they ihould attain 
Proportional alctnt, which could not be 
But to be gods, or angels, demigods. ^ 

Thus was the covenant, which, on the introduction of our Am! \di» 
firft parents into paradtie, tlicir Creator was graciouily plea- *nd 
fed to make with them, broken by their violation of the con.*® r1 ^"J 
dition on which they were advanced to that fupematural° ‘ 

Hate; and therefore the hiilorian tells us, that “ lett they 
Ihould put foTth their hand and take alfo of the tree of life 
and cat, and live for ever, the Lord God lent them forth 
irom the garden of Eden to till the ground from whence 
they were taken («).” Had they been fo fent forth with- 
out any farther intimation refptCting their prcfeni condi- 
tion or their future profprAt, and if the death under which 
they had fallen was only a lols of confcioufnefs, they would 
have been in prccilely the fame date in which they lived be- 
fore they were placed in the garden of Eden ; only their 
minds mull now have been burdened with the inward fenfe 
of guilt, and they mull have known them (elves to be fubject 
to death ; of which, though not exempted from it by nature, 
they had probably no apf>rtbtr,jioti till it was revealed to them 
in the covenant of life which they had fo wantonly broken. 

God, however, did not (end them forth thus hoprlcf* and 
forlorn from the paradiie at delights which they had lo re- 
cently 


(*) The ideas which this language conveys arc indeedW/^erira/; but they inform us of this, and nothing but this, 
that immortal life was a thins; extraneous to our nature, and not put into our paftc or cornpofrtion when hrit falconed by 
the forming hand of the Creator." IVarburton* t Divine Legation^ Book ix. Chap. I. 
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filKf A- ccntly forfeited. He determined to pwufh them for their 
ifim, and tfanfgre ffion» and at the lame time to give them an opnortu- 
n **Y more than then loft inheritance. Call- 

w , < ing therefore the various offenders before him, and inquiring 
into their different degrees oi I’uilt* he began with pronoun- 
cing judgment on tiie ferpent in terms which implied that 
there was mercy for man. “ And the Lord God faid umu 
the ferpeut* Bvcaufe thou haft done thia, thou art curled 
above all cattle, ant! above e very bead of the field : upon 
thy belly (halt thou go, and duft (halt thou eat all the days 
of thy life ; and 1 will put enmity hetween thee and the 
woman, and between thy feed and her Iced : it (hall bruife 
io<S thv heat], and thou (halt bruife his heel.” 

Tfcc trtnp- That this lenience has been fully inflicted on the ferpeut, 
ter pun dh- Qu reafoning can be neciffary to evince. Every fpccira of 
that reptile is more hateful to mao than any other Urrtftrial 
creature ; and there is literally a perpetual war between 
them and the human race. It is remarkable too that the 
bead of thi » animal w the only pirl which it id fafe to bruilc. 
Ilis tail may be bridled, or even cut off, and he will turn 
with fury and death on his adversary : but the (lighted 
drake on the head infallibly kills him. That the ferpent* 
or at leaft the greater patt of fer penis, go on their belly* 
• Ptijmcy' $ every one knows; though it is faid *, that in fume parts of 
fr«rfT N "*^ c ca ^ ferpents have been fren with wings, and others 
with feet, ar.d that thefe Ipecia are highly beautiful. If 
there be airy truth in this dory, we may fuppofe that thefe 
walking and dying lerpents have been fullered to retain their 
original elegance* that mankind might fee what the whole 
germs was before the curie was denounced on the tempter 
of Etc ; but it is ccttain that mod of the fpccies have 
neither wings nor feet, and that many of the moll poilon- 
OU 9 of them live in burning dtierts, where they have nothing 
| !ve Bi- * u eat but theduft among which they crawl |J. 
ticri **i To this degradation of the ferpeut* infidels have objefled, 
J hay *•* ihat it implies the punilhment of an animal which was in- 
$&*."**>* of guilt ; but this objection is founded in thought- 
lednefs and ignorance. The elegant form of any fpccirs of 
inferior animals aiteis nothing to the happinefs of the animals 
themfeives : the als is probably as happy as the Imrfe, and 
the ferpent that crawls as he that flies. Fine proportions 
attr.ift indeed the notice of man, and tend to imprefs upon 
his mind jull notions o! the wiidoni and goodneU of the 
Creator ; but furcly the lymmetry of the ho? fc or the beauty 
of the peacock is more properly difplayed for this purpole 
than the elegance of die inUrumem employed by the enemy 
of mankind. '1 he degradation of the ferpent in the pre- 
fence of our firft parents muft have ferved the bed of pur- 
ports. If they had fo little rtflc&iou as not yet to have dif- 
covcied that he was only the intlrument with which a more 
powerful Being had wrought their ruin, they would be con- 
vinced* by the execution of this fentence, that the forbidden 
fruit had no power in itfelf L>> improve the nature either of 
zr.an or of heart. But it is impofublc that they could be fo 
flupid as this objection fuppofes them. They doubtlefs 
knew by this time that fomc great and wicked fpirit had 
a&uated the organs of the ferpent ; and that when ernnity 
was pt on life d to be put between Its feed and the feed of the 
woman, that promilc was not meant to be fulfilled by fer- 
pents occalionaliy biting the heels of men, and by men ia 
return bruifing the heads of fcrpeotoi [ If fuch enmity, though 
it has literally taken place, was all that was meant by this 
prediftion, why was not Adam directed to bruife the bead 
of the identical ferpent which had (educed his wife i If ke 
could derive any cumulation from the cxcrcife of revenge, 
furcly it would be greater from his revenging himfelf on his 
twa enemy, than liom the knowledge that there (hotild be 
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a perpetual warfare between his defeendants and the breed F *H of A* 
of ferpents through all general lor s. 

We are tol that when the foundations of the earth wc*e 
laid, the morning liars fang together* and all the fon» of God . 
ftiout. d lor joy ; and it (sjtt halt probable that thetc would 
be fimilar rejoicing w hen the fix days work of creation was 
tinifhed. It fo, /vdara ar.d Eve, who were but a little 
lower than the angels might be admitted into the chorus, 
and thus be made acquainted wall the rxiftence ot good and 
evil ipirits. At ail events, we cannot doubt but their gra- 
cious and merciful Creator would inform them that they had 
a powerful enemy ; that he was a rebellious angel.capakle 
of deceiving them in many ways; and that they ought theie- 
fore to be cotiftandy on their y uanl againil hi? wiles. They 
mull have known too that they were thcmfelvcs animated 
by fomething different from matter ; and when they found 
they were deceived by the ferpent, they might furtly, with- 
out any remarkable (belch of fagacity, infer that their ma- 
lignant crcmy had afhiatcd the organs of that creature iu a 
manner fomewhat fimilar to that in which their own louts 
actuated their own bodies. If this be admitted, the degra- 
dation of the ferpent would convince them of the weakndf 
of the tempter when compand with their Creator; and 
confirm their hopes, that fittce he wa* not able to preferve 
unhurt his own inftrument of mifebief, he Ifiould not be 
able filially to prevail again Ik them ; but that though he 
had bruited their heel*, the prontited feed of the woman 
Amulet at tail bnfffc his head, and recover the inheritance 
which they had loll. See Prophecy, n J 9, 10. tot 

Having thus puuiffed the origiual iurtigator to evil, the Sentence 
Aluii fhty Jmljc turned to the fallen pair, and laid to the 00 . 
woman, ** I will greatly multiply thy forrow and thy can-j^ 
ccption : in forrow ftjalt thou bring forth children ; and thy 
defirc (hall be to thy huftiand, and he (hall rule over thee. 

And unto Adam he laid, Becaufc thou haft hearkened un- 
to the voice of thy wife, and haft eaten of the tree of which 
I commanded thee, faying, Thou (halt not cat of it ; curb'd 
is the ground for thy lake ; in forrow (hjrtt thou eat ot it all 
the days of thy life. Thorns alfo and thirties (hull it bring 
forth unto thee, and thou (hall cat the herb of the field, la 
the fweat of thy face (halt thou eat bread till thou return 
unto tfyc ground ; for out of it waft thou taken : for duft 
thou ait* and unto duft (halt thou return.’* 

iiete is a terrible denunciation of toil and mifery and 
death upon two matures; who, being inured to nothing* 
and formed for nothing but happinefe, in 11 it have tell infi- 
nitely more horror from fuch a fentence, than we, who are- 
famiiiar with death, intimate with mifery, and “ horn to 
furrow as the fparks fly upward,” can form any adequate 
conception of. The haidftiip of it, too, feems to be aggra- 
vated by its being ieverer than what was originally threat- 
ened again il 1 he breath of the covenant of life. It was in- 
deed laid, * 4 In die day thou vault thereof, thou (halt furely 
die:** but no mention was made of the woman's incurring 
furrow in conception* and in the bringing forth of children ^ 
of the cuife to he inflicted on the ground ; of its bringing 
forth thorns and thiftles inllcad of food for the ufe of man ^ 
and of Adam's eating bread in forrow and llie fweat of hia 
lace till he (ho old return to the duft from which he was taken. 

Thefe teeming aggravations, however, are in reality in- An obCccre 
(lances of divine benevolence. Adam and Eve were nowiy-nmino 
fubjefted to death ; but in the fentence paffed on the 
pent, an obfeure intimation had been given them that they , nCC 
were not to remain for ever under its power. It was there- 
fore their intereft, as well as their duty, to reconcile them- 
felves as much as poliible to their fate ; to wean their affec- 
tions from this world* ia which they were to Live only for a 
4 time* 
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Full of A- time ; and to 'hope, with humble c oof dence, in the pmmife 
<j*m, and Q f t h c jr thit, upon thor departure from it, they jhotM 
*' t,,B c ‘ be received into fome better llate. To enable them to wean 
their affVftiOna from earth, nothing could more contribute 
than to combine fcnfoal enjoyment with farrow, and lay 
them under the nectffity of procuring their mean! of fub- 
fiftcnce by labour, hard and often fruitlefs. Thit would dai- 
lr and hourly imprefs upon their minds a foil coandioii that 
the preterit world is not a place ht to l»e an e*eriaftin .7 habita- 
tion ; and they would look forward, with pious refigration, 
to death, as putting a period to all their wots. liad they 
tti J etd been furnilhed with no ground of hope beyond the 
grave, we cannot believe that the Righteous Judge of all 
the earth would have added to the penalty originally threat- 
ened. That penalty they would doubt left hare incurred the 
eery day on which they fell 3 but as they were proniiieJ a 
deliverance from the coofcqucncct* of their fall, it wa* pro- 
per to train them up by fevere diteipline for the bapptncl* re- 
ferred for them in a future ftate. 

After the paflin » of their fentertce, the man and woman 
were turned out into the world, where they had formerly 
lived before they were placed in the garden of Eden ; and 
all future aecefs to the rptrden was for ever denied them. 
They were not, however, in the fame ftatc in which they 
were oririnafly before their introduction into Farad ife s 
They were now confeiousof guilt; doomed to fevere labour; 
liable to fonow and fickncb, dileafe and death : and all thefe 
inHeries they had brought, nm only upon themfelvet, b'.t 
alfo, as we learn from different paffagea of the New Tcfta- 
ment, upon their unborn portent y to the end of tirre. It 
may feem indeed to militate aguinlt the moral attributes of 
God, to inflict mifery upon children for the fm« of their oa- 
rents ; but before any thing can be pronounced concerning 
the Divine goodnefs a^d jufticc in the prcfenc cate, we 
rnuft know precifrly how much we fuffer in confrquencc of 
Adam’s tranfi/reflinn, and whether we have ourfelvet any 
(hire in that guilt which ia the caufc of our fufferingv. 

That women would have had lefs furrow in conception 
and in the bringing forth of children ; that we fhould have 
men would fubjc&cd to lefs toil and exempted from death, had 
exempted* firft parents not fallen from their paradifaic.nl ftate— 
fruni pain are truths incontrovertible by him who believes the inl’pira- 
under the tiun of the Holy Scriptures ; but that mankind would in 
that ftate have been wholly *rcc from pain and every bodily 
d-lfrcls, is a proportion which is not to be found in the 
Bible, and which therefore ro man is bound to believe. 
The bodies of Adam and Eve eonfifted o * flefti, blood, and 
bones, as oura do ; they were furrounded by material ob- 
jects as we are ; and their limbs were unquestionably ca- 
pable of being fractured. That their fouls fhould never be 
fenirated from their bodies while they abttaincd from the 
forbidden fruit, they knew from the infallible promite of 
him who formed them, and breathed into their noftrils the 
breath of life; but tluat not a bone of ihemfelves or of their 
numerous posterity fhould ever be broken by th« fall of a 
ftone or of a tree, they west not told, and had no rrafon to 
«xped\. Or fuch fractures, paiu would furely have teen the 
coufeq’jeuce ; though we have irafon to believe that it 
would have been quickly removed by fome infallible remedy, 
probably by the fruit of the tree of life. 

Perhaps it may be laid, that if we foppofe our firft pa- 
rents or their children to have been liable to accidents of 
this kind in the garden of Eden, it will be difficult to con- 
ceive bow they could have been preferred from death, as a 
fkone might have fulltn on their head* as well as on their 
feet, and have st once deltroyed the principle of vitality. 
But this can l>c hid only by him who knows little of the 
phyfical world, and Hill kfi ot the power of God. Thera 
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ire many animal* which arc ftricepriblc of pain, and yCt not A * 
eafily killed ; and man m paradife mi»ht have refembled 
thefe. At any rate, vr are fore that the Omnipotent Crea- q awc e-. 
tor could and would have preferved him from death ; but — ^ w 
we have no reafew to believe that, by a court ant miracle, he 
would have preferved him from every kind of pain. In- 
deed, if, under the firft covenant, mankind were in a flaw 
of probation, k is certainly conceivable that fome one indi- 
vidual of the rume*owt race might have fallen into fin, with- 
out actually breaking the covenant by eating the fruit of 
the tree of knowledge ; am? foch a (inner wookl undoubted- 
ly have been punifhed by*that God who r* of f*iner cyca 
than to behold iniquity ; bat how punrfhment could have 
been inflicted on a being exempted *rr»m all poffibility of pain 
as well as of death we confcls ourfelvts unable to imagine. 

Remorfe, which is the inseparable confequence of guilt, and 
c:>r.tl it utes in onr prefent ftate great part of its punifhment, 
flows from the tearful looking for o? judgment, which the 
firmer knows (hall, in a future ftate, devour the adverfaries 
of the gnforl of Chrift ; but he, who could ncitlicr fuffer 
pai". nor death, had no ciufc tq be afraid of future judge- 
ment, ant! was therefore not liable to the tortures of re- 
morfe. We conclude, therefore, that it it a mirtakc to lup- 
pofe pain to have been introduced irto the world by the fall 
of our firft parents, or at It aft that the opinion contrary to 
ours has no foundation in the word of God. vt o 

Death, however, was certainly introduced by their fall jThoe.h 
for the infpirtd apoftle allures us, that in dtLm all Se •; 
and again, that through the ojftttt oj o kk mtny are dead j- . ^ f ^ 
But concerning the hill import of rhe word death in thia iv . is. 
place, and in the lenience pronounced upon our ftrft parents, t **oao. 
divines hold opinions extremely different. Many contend, T * x f* 
that it includes death torpor nl, fp’iritu :l t or moral and eternal; 
and that all mankind are fubjected to thefe three kind* of 
death, on account of their (hire in the guilt of the original 
trimfgrcfliou, which is usually denominated original Jin , and 
confidcred ns the fource of all moral evil. 

That nil men arc fubjeCle'? to death corporal in confe- 
qucncc of Adam’s rrsnfgreflion, is uni vcifally admitted; bat 
that they are in any fenie partakers of his guilt, and on that 
ftccaunt fubje^ted to death fpiritual and eternal, hxs bem 
ve-y ftrenuourty denied. To difeover the truth is of ureat 
importance ; for it is intimately connected with the thri- 
ft ian doctrine of redemption. We (hall therefore ftate, with 
as much impartiality at we can, the arguments commonly 
urged on each fide of this much agitated queftion : but 
Ihould the reader perceive, as very probably he may, that 
we lean more to the one fide than to the other, he will do 
well to (hut our book, and, dilregarding all artificial fy- 
ftems, ftudy, with an unhtaiTcd mind, the writings only of 
the prophets and aooftlet. 

Thofe who maintain that all men finned in Advn, gene* Dw 0 rmr ef 
rally ftate their doflrinc thus r **'i*hc covenant being made r gi«»i 6a 
with Adam as a public perfon, rot for himfelT only but 
for his pofterity, all mankind deteending from him by or- 
dinary generation finned in him and tell with him in that 
firft tranfortfllon ; whereby they are deprived of that origi- 
nal righteoufnefa in which he was created, arid are utterly 
indifpofed, ditabled, and made oppoffte to all that is fpiri- 
roally good, and whoMy irdined to all evil, and that conti- 
nually ; which ts commonly called iriginol Jin , and from 
which do proceed all adual ttaJiteTeftions, fo as we aiv by 
nature children of wmth, bond-ilavr# tp Sitan, and jufthf 
habit to all pUMiftiments in thi* world and in that which is 
to come, cvm to evrrlafting fepamion from the comfijrtable 
prcfcoce of God, a'xd to moft prievom tormentv hi foul and 
body, without mtermiffion, in heH-lire for ever.**’ 

That which io this paftage wc arc foil to examine, is the 
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Mlo/A* fentfiiltf which affirms atl mankind defccndinr* from Adam 
ftwonf. . ordinary gcnention to have finned in him and fallen 
^eoJZ with him in hi* firft tranfgrefljon ; the truth of which is at- 
C— v— tempte-i to he proved by various texts of Holy Scripture. 
Thus St Paul fay* exprefaly, that “ by one man fin entered 
into the world, and death fey fin j and fo death pa(Tcd upon 
»i* all men, for that ad have finned. But not as the offence, 
Arguments f 0 a 3fo j a the free p’ft. For if, throueh she ofience of one, 
“* mnny be deed ; much more the grace ot God, and the gift 
by grace, which is by one man, Jefus Chrift, hath aliound* 
erf unto many ; and not a* it was by one that finned, fo is 
the gift (for the judgment was by one unto (ondemnation) ; 
but the free gift is of many offences unto juftificat ion. For 
if, by one man's offence, death reigned by one ; much more 
they, who receive the abundance of grace and of the gift 
oF righteoufoefs, fhall reign in life by one, Jefus Chrift. 
Therefore as, by the offence of one, judgment came Upon alt 
men to condemnation ; even fo, by the righteoufnefs of One, 
the free gift came upon all men unto purification of life. 
For as by one man’s difobcdirncc many were mode finners ; 
by the obedience of one fhall many be made righteous 
’ * In this paffage the apoffle affaires us, that all upon whom 

death hath pafled have finned ; but death hath pafled upon 
infants, who could not commit actual fin. Infants there- 
fore muft have finned in Adam, fince death hath pafled up- 
on them i for death M is the wages only of fin.” He tell* 
uslikewtfe, that by the offence of one, judgment came upon 
all men to condemnation) and therefore, fince the Righteous 
Judge of heaven and earth never condemns the innocent 
with the wicked, we muft conclude, that all men partake of 
the guilt of that offence for which judgment came upon 
them to condemnation. Thcfe conelufmns are confirmed 
by his faying cxpreUy, that M by one man’s difobedience 
• '-many (/. e. all mankind) were made finners and clfewherc*, 
that “ there is none righteous, no not one /” and that his 
Ephcfian converts 41 were dead in trefpaflcs and fins, and 
were by nature children of wrath even as o there.” The fame 
doftrine, it is fait], wc are taught by the infpired writers of 
the Old Tcft ament. Thus Job, expoft (dating with God 
for bringing into judgment with him fuch a creature as 
man, fays, ** Who can bring a clean thing out of an un- 
clean ? Not ant.” And Eliphar, repravm.r the patient pa- 
triarch for what he deemed preemption, tfkt j, 44 What is 
man that he (hould be clean, or be who is born of a woman 
that he (hould be righteous ?” From thefe two paffage* it 
is plain, that job ard his unfeeling friend, though they a- 
greed in little clfe, admiited as a truth unqueft: finable, that 
vnan inherits from his parents a finfnl nature, and that it is 
impoflible for any thing born of a woman by ordinary ge- 
neration to be righteous. The Pfalmift talks the very fame 
$ Pftknli. language ) when acknowledging hi* tranfgreflion*, he fays §, 
44 Behold I was ftiapen in iniquity, and in fin did my mo- 
1# £r the r conceive me.” 

Adiin’s Haring thus proved the fact, that all men are made fin- 
K'u’t impn- ners by Adam’s difobedience, the divines, who embrace this 
**" to hi* fide of the queftion, proceed td- inquire how they can be 
partaker* It* guilt which was incurred fo many ages before 
they were l*>rn. It cannot be by irr.it at ion j for infants, 
according to them, art involved in this guilt before they be 
capable of imitating any thing. Neither do they admit 
that fin is by the apoftk put for the confequenccs of fin, 
and many faid to be made finneTs by one man's difobe- 
dience, because by that difobedience they were fubjefted to 
death, which t» the wages of fin. This, which they call 
the doftrinc of the Armiutans, they affirm to be contrary 
to the whole fcope and defiijn of the context; a* it con- 
founds together fin and death, which are there reprefented, 
the one as the esufe, and the other as the effeft. It like* 
Vol. XVIII. Part II. 
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wife exhibits the apoffle reafontng in fuch a mlnner as 
would, in th*?r opinion, diffract any man of common fenfe, 
and much more an infpired writer; for then the fenfe of 
thefe words, 44 Death hath pafled upon all men, for that i 
all have finned,” muft be, death hath pafled upon all men, 
becaufe it hath pafled upon all men ; or, all men arc ob- 
noxious to death, becaufe they are obnoxious to it. The 
only way therefore, continue they, in which Adam’s pofle- 
rity can be made finners through his difobedience, is by the 
imputation of his difobedience to them ; and this impu- 
tation is not to be confidered in a moral fenfe, as the aftiaa 
of a man committed by himfelf, whether good or bad, is 
reckoned unto him as his own ; but in a forenftc fenfe, as 
when one man’s debts are in a legal way placed to the ac- 
count of another. Of this wc have an ir.ftancc in the 
apoftle Paul, who faid to Philemon concerning Onefimus, 

** If he hath wronged thee, or oweth thee any thing 
let it be imputed to me,” or placed to and put on 
my account. And thus the pofterity of Adam are made 
finners by his difobedience ; that being imputed to them 
and put to their account, as if it hid been committed by 
them personally, though it was not. 

Some few divines of this Ichool are indeed of opinion, 

‘that the phrafe, “ By one man’s difobedience many were 
made finners,” means nothing more than that the pofterity 
of Adam, through h«s fin, derive from him a corrupt na- 
ture. But though this be admitted as an undoubted truth, 
the more zealous abettors of the fyftcm contend, that it is 
not the whole truth. 4 ‘ It is true (fay they) that all men 
arc made of one man’s blood, and that blood tainted with 
fin ; and fo a clwn thing cannot be brought nut of an un- 
clean, What is bom of the flefh is fleflj, carnal and cor- 
rupt : every man is conceived in fin and ftiapen in iniquity ; 
but then there is a difference between being made finners and 
becoming finfuh The one refpefts the guilt, the other the 
fioihttion of nature ; the one is previous to the other, ?.:>d 
the foundation of it. Men receive a corrupt nature Item 
their immediate parents ; but they are made finners, not by 
any aft of their difobedience, but only by the imputation of 
the fin of Adam.” 

To confirm and illuftrate this doftrine of imputed fin, 
they obferve, that the word ufed by the apoftle, 

fignifies eonfiduted in a judicial way, ordertd and appointed 
in the difpenfation of things that fo it fhould be ; juft as 
Chrift was made fin or a (inner by imputation, or by that 
conftiiution of God which laid upon him the fins of all his 
people, and dealt with him as if he had been the guilty per- 
ion. That this is the fenfe of the paflage, they argue fur- 
ther from the puniftunent infliftrd on men for the fin of f| ^ 
Adam. The puniftiment threatened to that fin was death jThctu- ifii- 
which include* death coiporal, moral, and eternal. Corpo- nvni < r: m- 
ral death, fay they, is allowed by all to be fuffered on ac- 
count of the fin of Adam ; and if fo, there muft be guilt, 
and that guilt made over to the fuflereT, which can be done 
only by imputation. A moral death is no other than the 
lofs of the image of God in man, which confided in righte- 
oufnefs and holmcfs ; and particularly it is the lofs of ori- 
ginal righteoufnefs, to which fuccceded un righteoufnefs and 
unholineJa. It is both a fin and a puniftiment for fin ; and 
fince it comes upon all men as a punifhment, it rrroft fuppofe 
preceding fin, which can be nothing but Adam’* difobe- 
dience ; the guilt of which is made over to his pofterity by 
imputation. T his appear* ftill more evident from the poftr- 
rity of Adam being made liable to eternal death in c<m fre- 
quence of his tranfgreflion { for the wages of fin, we rre 
affined, is death, even death eternal, which never can be in- 
(lifted on gurltlefs per fens. But hom the paflsge before us 
wc learn, that 44 by the offence o Tone judgment came upon 
3 L aU 
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^ 1 men to condemnation ; M and therefore the guilt of that 

offence mull be reckoned to all men, or they ;ould not be 
qncr.fe*. ju% condemned for it. That Adam's fra in imputed to 
t— — V— ' his pofterity, appear* not only from the words, “ by one 
man’s difobedicnce many were made tinners but likewife 
front the oppofjte ekufe, “ fo by the obedience of One fhall 
tnany be made righteous j” for the many ordained to eter- 
nal life, for whom Cliriil died, are made righteous, or jolli- 
fied, only through the imputation of his riphtcoufnefs to 
them; and therefore it follows, that all men are made fmners 
only through the imputation of Adam's difobedicnce. 

To this doCttint it it faij to be noobjc&ion that Adam's 
pofterity were not in being when his iin was committed; 
for though they had not then actual being, they had yet s 
^ virtual and repreftntative one. They were in him both Jr- 

Rem. r. m \ na /jy #r{ j federally , and finned in him * ; ju.'l as Leri was 
in the loins of Abraham, and paid in him tithes to Melchi- 
He ”* T, ‘* zc.leck f. From Adam, as their common parent, they de- 
rive a corrupt nature ; but it is only from him, as their fe- 
deral hend, that they derive a than: of his guilt, and are 
Adwn s fr-fubjeefed to hi* puniihment. '* hat lie was a federal head 
drral hiad to iifl his pofterity, the divine* of this fchooi think evident 
his being called a figure of Cbitft t ; and tke firft A* 

* Korn. v. dam deferibed as natural and earthly, in cimtraiiiftinClkin to 
l*. Chrift the freond Adam deferibed as fpiricual and the Lord 

from heaven ; and from the pmufliment threaiencd againft 
his fin being indited not on himfdf only, but on ail hi* 
fuccccding offspring. He coukl not be a figure of Chrift, 
fay they, merely as a man ; for all the foos of Adam have 
kern men as well as he, and iu that feufe were as much fi* 
gurcs of Chrift as he ; yet Adam and Chrift are conllantly 
contrafted, as though they had been the only two men that 
ever exifted, became they were the only tvro heads of their 
refpetlive offspring. He could not be a figure of Chi id 
on account of hi* extraordinary pioduAion ; for thou rh 
both were produced in ways uncommon, yet each was 
brought into the world in a way peculiar to himfclf. The 
firil Adam was formed of the duff of the ground ; the fc- 
cond, though not begotten by a man, was bom of a wo. 
man. They did not therefore refemble each othet in the 
manner of their formation, but in their office as covenant- 
heads ; and in that alone the comparifon between them it 
i,6 exatt. 

No nafe Nor have any o f the pofterity of Adam, it is find, reafon 
ofeonv. to complain of fuch a procedure. Had he flood in hi* in- 
*• - n in ^j_ tegrity, they would have been, by hi* Handing, partakers of 
all his happinefs ; and therefore fhould not murmur at re- 
ceiving evil through his (all. It this do not fatisfy, let it 
be confidcred, that fmee God, in hi* infinite wifdom, 
thought proper that men fhould have a head and reprefen- 
tative, in whofe hands their good and happtneft thould be 
placed, none could be fu fit for this high Ration as the com- 
mon parent, made after the image of God, fo wife, fo holy, 
juft, and good. La Illy, to filcnce all obje&tonn, let it be 
remembered, that what God pave to Adam as a fcdcial 
head, relating to himfelf and hi* pofterity, he gave as the 
Sovereign of die uniterfe, to wham no cicated being has a 

• See t7»7/‘/right to afk, 14 What doft thou * ?" 

«/ D *• Such arc the confcouences of Adam’s fell, aod fuch the 

*" ut *' doflrine of original fin, as maintained by die more rigid 
followers of Calvin. 1 hat ?,reat reformer, however, was 
tty not the author of this do&rinc. It had been taught, fo 

*•* * k? early as in the beginning of the fifth century, by St Au- 

C tsft ine, the celebrated bifhop of Hippo (fee Augustixe); 
rlo&xuic. and the authority of that bit her had made it more or Ids 
prevalent in both the Greek and Homan churches long be- 
fore the Reformation. Calvin was indeed the moil eminent 
modern diviuc by whom it ha* been held in ail iu rigour ; 
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and it conflitutea one great part of that theological fyftcm Mlrf a. 
which, from being taught by him. u now known by the ■f"* 
name of Calvitiifm. Thofe by whom it is embraced main- 
tain it with zeal, at, in their opinion, forming, together with >J — j 
the other tenet* of their mailer, the only pure fyftcro of 
evangelical truths j but it hath met with much oppofition 
in lorne of the Lutlieran churches, as well as from private 
divines in the church of England, and from the gieat bo- 
dy of Dutch rcmor.ftrants (fee Calvinism, A«mihiams, 
and Svnod of Dour) ; and of their objections it is now 
our duty to give a caudid view, as well as of llie do&rine 
which they fubilitute in its dead. t,l 

They btgin then with alleging, that if it wn as fovc- Obj? eti<o* 
reign of the univerle that God gave to Adam what he re- ,0,I » 
ceived in paradife relating to himfelf and his pofterity, A- 
dam could in no fenfe of the words be a federal head ; be- 
caufo, upon this fuppofition, there was no covenant. The 
Sovereign of the Univcrfc may unqueftionabiy difpenfe hi* 
benefits, or withhold them, a* items expedient to his infinite 
wifdom ; and none of his fubjedl* or cieature* can have a 
right to fay to him, What doll thou ? But the difpenfiDg 
or withholding of benefits is a tt anlafc ion very different 
from the entering into covenants ; and a judgment i* to be 
formed of it upon ve«y different principle*. Every thing 
around us pioclaims that the Sovereign of the Univerfc i«a 
being of perfect benevolence ; but, fay the difciples of the 
fchooi now under confidcration, the dilpenfotion given to 
Adam in pamdilc was fo far from being the offspring of 
benevolence, that, as it is underlined by lire followers of 
Calvin, it cannot poflibly be reconciled with the eternal laws 
of equity. The felf-cxiftcnt and all-fufficient God might 
or mi^hl not have created fuch a being ay man ; and in ei- 
ther cafe these would have bceu no reat'on for the qurilion 
“ What doft thou V* But a* foon as he determined to cieate 
him capable of happinefs or mifery, he would not have beeo 
either benevolent or jull, if he bad not placed him In a ft ate 
where, by hi* own exertion*, he might, if he chofe, have a 
picatcr fia arc of happinefs than of mifery, and find his cx- 
iftcnce, upon the whole, a bluffing. They readily acknow- 
ledge, that the cxiitencc of any created being may be of 
longer or Ihotter duration, according to the good plcafure 
of the Creator ; and therefore they have no objection to the 
apoftolic doftriBC, that 44 in Adam all die for immortali- 
ty I icing not a debt, but a free gtft % may be bellowed upon 
any terms whatever, and with perfect juft ice withdrawn 
when thefe terms are not complied with. Between death, 
however, as it implies a lots of confcinufnefs, and the ex- 
treme miferv of eternal life in torments, there is an imraenfe 
difference. To death all mankind mi.rbt juftty be fubjeft* 
cd through the offence of one ; becaufe tliey had origiually 
no claim of right to be exempted from it, though th3t one 
and they too had remained lor ever innocent: but eternal A> 
life in torment* is a puniihment which a God of juftice and Ifteai vi* 
benevolence can never infiifl but upon perfonal guilt of 
deepeft die. That we can perfonally have incurred guilt ^ ^ 
from a crime committed fome thoufands of year* before we 
were bom, is imnoifiblc. It is indeed a notion, if fu«.h a 
notion can be formed, a* contrary to Scripture a* to rcalon 
and common fenfe:- for the apoiile exprcfsly inform* 

44 that fin i* the tranfirrelfion of fomc law and the fin of 4* 

Adam was the trznfgreffioa of a law which it was never in 
our power either to oblervc or t» break. Another apoftlef t ^ 
affurc* us, that * 4 where no law is, there is no tranfgrcflfOD}''^’ 
but there is now no law, nor has been any thefe 5000 years, 
forbidding mankind to eat of a particular fruit; for, accord- 
ing to the Calvmift* themfelvcs£, Adam had no fooncr I ^ 
committed hia firil fin, by which the covenant with him wa* 1 ^ 

The law J-*), , * 


broken, thin he cental to be n covcnant hrad. 
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Mi <t A* given him was no more ; the promifc of life by it ccafcd ; 

ami its fan&ion, death, took place. But if this be fo, how 
•fences." w that his unborn porter it y (hould he under a law 

u— y— which had no cxiftence, or that they Ihould be in a worfe 
ftate in confequcnce of the covenant being broken, and its 
premile having ceafed, than he himfdf was before the cove- 
nant was firil made * He was originally a mortal being, and 
was protnileil the fupirnatural girt of immortality on the 
fingle condition of his ahriaining from the fruit o: the tree 
of knowledge of good and evil. From that fruit he did not 
fibftain ; but by eating it fell back into his natural Hate of 
mortality. Thus far it is admitted that his pofterity fell 
with him ; for they have no claitn to a fupcmatural gift 
The icrip- w kich he had forfeited by his tranfgrcflion. But we cannot 
rure, and admit, fay the divines of this fchool, that they fell into his 
the ••store guilt ; for to render it poflible for a man to incur guilt by 
o', thing* ebe tranfgrcflion of a law, it is ncceflary not only that he 
have it in his power to keep the law, but alfo that he be 
capable of tranfgrefling it by a voluntary deed. But furtly 
no man could be capable of voluntarily eating the forbidden 
fruit $oco years before he himfclt or his volitions cxiftcd. 
The followers of Calvin think it a fufficient objection to the 
tlotlrine of tranfubftantiation, that the fame numerical body 
cannot be in different places at the fame iuftant of time. 
But this ubiquity of body, lay the remouilranls, is not more 
palpably ablurd, than the fuppolition that a man could ex- 
ert volitions before he or his will had any exigence. If in- 
deed there be any difference between the two cafes, it is in 
favour of the Catholic do&rine of tire real prefence : for we 
are by no means fo intimately acquainted with the internal 
lubftancc of body, and what can be predicated or it, as we 
are with the nature of guilt *nd the cxercife of volition. 
Thefe we know thoroughly as they really are in themlclvce; 
n , the former only relatively aa it is teen in its qualities. 

The word Nor will the introduction of the word imputation into this 
rwrvTA- important queftion remove a Angle difficulty. For what is 
now re. j t that we mean by laying that the fin of Adam is imputed 
dJScukic*. 10 pofterity? Is the guilt of that fin transferred from him 
to them ? So furely thought Dr Gill, when he laid that it 
it made over to them. But this is the fame abfurdity as the 
making over of the fcnlible qualities of bread and wine to 
the internal fubftancc of our Saviour's body and blood ! 
This imputation either found the pollerity of Adam guilty 
of his fin, or it made them fo. It could not find them guil- 
ty lor tht rcafon already alfigned ; as well as bccaufc the 
apoflie fays cxprefsly, that for the offence of one judgment 
came upon all men, which would not be true had all olfrnd- 
cd. It could not make them guilty ; for this rcafon, that 
if there be in phyfics or metaphyfics a fuude truth felf- evi- 
dent, it is, that the numerical powers, a&ions, or qualities, 
of one being cannot poflibly be transferred to another, and 
be made its powers, actions, or qualities Different beings 
may in diftant ages have qualities of the fame kind ; but as 
eafily may 4 and 3 be made equal to 9, as two beings be 
nude to have the (amc identical quality. In Scripture wc 
nowhere read of the aftions of one man being imputed to 
another. 44 Abraham (we arc told) believed in God, and 
it was counted to him for rightcoufnefs but it wts his 
ottm faith, and not the taith of another man, that was fo 
counted. “ To him that worketh not, hut bclieveth, his 
faith ( riot tl 1 (ber*#) is iirtu 

of our faith in him that railed Chrill from the dead, it is 
laid, that 44 it fhall be imputed, not to our lathers or otir 
us children, but to us for rig htcou fads* ” 

When this phrafe is uled with a negative, not only is the 
in fo lu T* nlSn ’** )W,, pt’ilorul fin fpoken of, but the iiuii-imputBlion 
turc. ' of that fin means nothing more but that it brings not upon 
the firmer condign puaiihmeot. Titus when Shanci 44 laid 
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uuto David, Let not my lord impute iniquity unto me it F J ll i»r a. 
could not be his meaning that the king ihould not think 
that he had offended ; fur with the fame breath lie added, niJJSl* 
44 Neither do thou remember that which thy fervant did ■ — - f - 1 

vtr/elf , the day that my lord the king went out of Jctula- 
km, that the king Ihould take it to his heart, For thy 
fervant doth know that / Live finned.** Here he plainly 
confetti* his fin, and declares, that by intreating the kirnf 
not to impute it to him , he wifhed only that it Ihould not he 
fo remembered as that the king Ihould take it to heart, anl 
punilh him as his perverfenefs dcleived. When therefore ic 
is faid *, that 44 God was in Chrill reconciling the world to • a Car.v. 
himfdf, not imputing to them their iniquities, the meaningly, 
is only that for Chrift’s lake he was pleated to exempt them 
from the punifhmcnt due to their fins. In like manner, 
when the prophet, foretelling the luiTcrings of the Mcfliah, 
fays, that 4 * the Lord laid on him the iniquity of us all,” 
his meaning cannot be, that the Lord by imputation made his 
immaculate Son guilty of all the fins that men have ever 
committed ; for ir. that cafe it would not be true that the 
44 juft fuffered for the unjuft,” as the apoftle exprcfsly 
teaches j : but the fenfe of llic verfe mull be as Bifhop Co- j , p etcr ^ 
verdale tranflated it, 44 through him the Lord pardoneth all is. 
our fins.” This interpretation is countenanced by the an. 
cieut verfion of the Seventy, /w*»» av'» r««« 

si*moujx ; words wliich exprefa a notion very different 
from that of imputed guilt. The Mefliah was, without a 
breach ofjutlice, delivered for fins of which he had volunta- 
rily offered to pay the penalty ; and bt Paul might have 
been juftly charged by Philemon with the debts or Onefi- 
nms, which he had defired might he placed to his account. 

Had the apollle, however, expreffed uo fuch defire, lurcly 
Philemon could by no deed of his have made him liable for 
debts contended by another ; far Ids could he by imputation, 
whatever that word may mean, have made him virtually 
concur in the contracting rf thole debts. Ju& fo it feems to 
be with icfpcd to the J uttering* of Chrill for the fins of 
men : He could unt have been juftly fubjetted to lt;ffer» 
ing without his own confcnt ; and he could not polfibly 
have been made guilty of the fins of thefe for whom he fuf- 
fered. 

The dodrinc of imputed guilt therefore, as nnderftood 
by the Calviriifts, is, in the opinion of their opponents, with- 
out foundation in Scripture, aud contrary to the nature of 
things. It is an impious abfurdity (fay they), to which the 
mind can never be reconciled by the hypothelis, that all men 
were in Adam both feminally and federally, and finned in 
him, as Levi paid tithes to Melchizcdcck in the loins of A- 
braham. The apoftle, when he employs that argument to 
leffen in the minds of his countrymen the pride of birth and 
the lofty opinions entertained of their priclthood, plainly in- 
timates, that he was tiling a bold figure, aud that Levi’s 
paying tithes is not to be uudciftood in a Ariel and literal 
knle. 44 Now confider (fays he) how great this man was, 
unto whom even the patriarch Abraham gave the tenth 
of the fpoils. And, tu l may fo fay , Levi alio, who 
rcceivcth tithes, paid tithes in Abraham : for he was yet 
in the loins of his father when Melchiacdcck met him.” 

This is a very good argument to prove that the Lcvitical 
priefthood was interior in dignity to that of Mdchizcdcck ; 
and by the apoftle it is employed for no other purpole. 

Levi could not be greater than Abraham, and yet Abra- 
ham was inferior to Mdchizcdcck. This is the whole of i>t 
Paul’s icafoning, which lends no fupport to the doctrine of 113 
original fin, unlels it can be Ihowit that Levi and all Ins de- w ral vn.ft 
fccudants contracted from this circumstance fuch a ftrong^^^j 
propenfity to the paying of tithes, as made it a matter off,- OTO 'fa her 
extreme difficulty for them, in every fubfequent generation, to ivu. 
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F«l! of A- to comply *ith that ptrt of the divine law which confliru- 
4 ua, amt ^ them receivers of tithes. That all men were fcminally 
quenecs" * n ^^ aw » ** granted ; and it is ! ikewife granted that they 

• - r — may have drum! 'rom him, by ordinary generation, difeafed 

and enfeebled bodies : but it is as impofliblc to believe that 
moral guilt can be tranfmitted from father to fon by the 
pbyftcal aft of generation, as to conceive a fcarlet colour to 
be a cube of marble, or the found of a trumpet a cannon 
ball. That Adam was as fit a pci fon as any other to he 
entrulled with the good ar.d happinefs of his poftcrity, may 
be true ; but there is no fitnefs whatever, according to the 
Arminians, in making the everlafting happineft or mitery of 
a whole race depend upon the corduft of any fallible indi- 
vidual. 44 That any man fhould fo reprefent me (fays Dr 

• Taylor * ), that when he is guilty, I am to be reputed 

•f guilty ♦ when he trani'grefies, l fhall be accountable and pu- 

" l *'^* 1, “ , ' n ifhable for his tranf^ufiion ; and this before I am born, 

arid confcquently before I am ia any capacity of knowing, 
helping, or hindering, what he doth : all this every one who 
uicih his under landing mull clearly fee to be falfc, unrea- 
for.ablr, and altogether incontinent with the truth and 
goodnef* of God.’* And that no fuch appointment ever 
had place, he endeavours to prove, by (bowing that the 
texts of Scripture upon which is built the doctrine of the 
Calvtniils rdpecting original tin, will each admit of a very 
11< ditfc'tnt interpretation. 

Thefiveral One of the ftrongcil of thefe texts is Romans v. 19. 
»*«■ on which wc bavc already quoted, and which our author thus 

H explains. He obferves, that the apofUe was a Jew, ramili- 

hu i It cam- *dy acquainted with the Hebrew tongue; that he wrote 
h*c of adif-his cptftlc as well for the ufc of his own countrymen refi- 
hrem in- ding in Rome, as foT the benefit of the Gentile converts ; 
saw** 5 *' 8n ^ that ma ^ e u ^ c l ^ e ^* rce ^ language, as 

moll generally undci flood, he frequently employed Hebrew 
idiom?. Now it is certain that the Hebrew words 
and r?» 44 firt and iniquity,** arc frequently ufed in the Old 
Teftamcnt to lignify /offering* by a figure of fpcech which 
puts the (SeA for the caufc ; and it is furcly more probable, 
that in the verfe under confideration, the apollle ufed the 
(orrefponding Greek word •u*pra*m in the lame Hebrew 
fenfe, than that he meant to contradift what he had laid 
in the former veife, by teaching that all men were made 
guilty of an aft of disobedience committed thoufands of 
years before the majority of them had any being. In the 
preceding veife he lays, ** that by the offence of one, judge- 
ment came upon all men to condemnation.** But this can- 
not be true, if by that offence all men were made Tinners; 
tor then judgment tr.iiil have come upon each for his own 
(hare in the original difobedience. 44 Any one may fee 
(fays our author) that there iaa vail difference between a 
man’s making him/elf a tinner by his envn wicked aft, and 
bis being made a linner by the wicked aft of another. In 
the latter cafe, he can be a linner in no, other fenfe but as 
be is a fuffercr ; jufl as Lot would have been made a firmer 
with. the Sodomites, had he been coniiimed.m the iniquity 
S Ger. xix. the city $ *°d the fubjefts of Abimelcch would have 
i;. been made finners, had he, in the integrity of his heart, 

• Gen. xr. committed adultery with Abraham’s wife *. That the 

people of Gcvar could have contracted any real gilt from the 
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adultery of their fovcrcign, or that he, by lying with a woman F*llrf a* 
whom he had reafon to believe to be not the wife but the dA<n, “‘ i 
filler of another man, would haveincurted all the moral tar- 
pitude of that crime, are petitions which cannot be main- J 

tained. Yet he lays, that Abraham had brought upon him 
and on his kingdom a great Jin ; though it appears, from 
comparing the 6th verfe with the 17th and 18th, that he 
had not been brought under fin in any other fenfe than as 
he was made to fuller for taking Sarah into his houfe. Id 
this fenfe, 44 Chrift, though wc arc fure that he knew r.a 
fin, was made tin for us, and numbered with tl*c tranfgrci- 
fori,” bccaute he fuffered death for us on the crofs ; and ia 
this fenfe it is true, that by the difobedience of Adam all 
mankind were made tinners, becaufc, in conicquence of 
his offence, they were by the judgment of God made fub- 
jeft to death. 

But it may be thought that this interpretation of the 
.words Jin and fnntrt , though it might perhaps be admitted 
in the 19th vcrle, cannot be fuppolcd to give the apofilc’s 
real meaning, as it would make him employ in the 1 2th 
verfe an ablurd argument, which haa been already noticed* 

But it may perhaps be pofiible to get quit of the ablurdity, 
by examining the original text inflcad of our intonation. 

The words arc, «*• iv'ue *»r **»!*( e«»e • 
to J rathe In order to ascertain the real fenfe of 

thefe words, the firft thing to be done is to difeover the an- 
tecedent to the relative p. Our tranflators feem to con. 
fider it as ufed abfolutely without any antecedent ; but this 
is inaccurate, as it may be quellioned whether the t dative 
was ever' ufed in any language without an antecedent cithcs 
cxprcflcd or underfiood. Accordingly, the Calviniil critics, 
and even many Rcmonflrants, contidcr "•< in the 

beginning of the verfe as the antecedent to *3 in the end of it, 
and tranflate the daufe under confideration thus ; 44 Ana lo 
death hath palled upon all men, in whom (tw*. Adam) all 
have finned.** however, Bands much nearer to « 

than mofyttww ; and being of the lame gender, ought, we 
think, to be coniidcrcd as its real antecedent : but i: fo, the 
claufe under confideration (hould be thus tranfiated : “ and 
fo death hath palled upon all men, unto which (o) all have 
finned, or, as the Arminians explain it, have fuffered. If this 
criticifm be admitted as jufl, * mull be conhdered ui> 

Handing here under a particular emphatis, denoting the ut« 
moll length of the confequcnccs of Adam’s fin (p) ; as if 
the apollle had faid, 44 io far have the coulcqucnces of A- 
dam’s (in extended, and fpread their influence among man- 
kind, introducing not only a curfe upon the earth, and fur- 
row and toil upon its inhabitants, but even death, univer- 
sal death, in every part, and in all ages of the world.” 

His words (fay the Reiuonllrant9) will unqueilionably bear 
this fenfe ; and it is liirriy much more probable that it i% 
their true fenfe, than that an inl'pired writer thould have 
taught a doftrinc fubvertive of all our notions of right and 
wrong, and which, if really embraced, mud make us inca- 
pable of judging w hen wc arc innocent and when guilty. 

When the apofllc fays that there is none righteous, ni 
not one, he gives ns plainly to underftand that )ie is quo- 
ting from, the 14th Pfalm ; and the queilion to be tirti an- 
fwtred is, In what fenfe were theic words ufed by the Pfal- 

mill ?. 
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(o) That iri , when conflrued with a dative cafe, often fignitics to or unto* is known to every Greek fchoktr. Thai 
»w‘r, fi* aiot, //* way to fame , ( Lucian.) **•»«?>•< twt t it £«#*! v y a criminal unto death, (Demofih. ) wuuCix, 

t3 carry to death or execution* (Ifoc.) t«x«Nri y y/ have teen called to Uberty* (GaL v. 13.) Kmiulu •» Xptrla 

.▼! tpyti< *>*»'!(, created in Chrifl Jefue unto good workt , (Ephcf. ii. io.) See alio 1 Thcf. iv. 7. j 2 Tim. ii. 14., i. 
and many othrr places of the New TcUament. 

(a) *• has likcwifc this import, denoting the terminus ad yuem in Phil. iii. 12, and iv. 10. 
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2i°ajvl" they were not meant to include all the men and 

WOm cn then living, far lef* all that have ever lived, ii plain 

SK«a. from the fc'lh vcrfe of the fame Pfalm, where we arc told 

V that thofe wicked perlons 44 were in great fear, becaufe God 

wa« in the congregation of the righteous.'* There was then* 
it teems, a congregation of righteous perfona, in oopofition 
to thole called the child* tn »/ n/s, of whom alone it is faid 
that there was none that fid good, no not one. The truth 
is, that the perions of whom David generally complains in 
the book ot Pin lms, confiituted a ftrong party diiafleftedto 
his perfon and government. That fa&ioti he defeubes as 
proud and oppreffive, z% deviiln.; mifehief a/ainfl him, as 
violent men continually getting together for war. He ftylcs 
them his cHrmirii and fome times characterizes them by the 
appellation which was given to the apoilate dcfcentlants at 
Cain before the deluge. Thus in the 57th Pfalm, which 
was compofed when he fled from Saul to the cavt in which 
he (pared that tyrant's life, he cnmplaius, “ I lie among 
them that arc fet on fire, even the sows or mim, whole 
teeth are (pears/* tec. ; and again, in the c8th Pl?.hn, he 
fays, ** Do ye indeed (peak righteoufnefs, O congregation ? 
Do ye judge uprightly, O ye Ions of men ?" By comparing 
thefe texts with 1 Sam. xxvi. 19. it will appear evident be- 
yond dlfpute, '.hat by the *oxs or m*tm mentioned in them, 
he mLant to characterize thofe cnemurs whocxafocratcd Saul 
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againft him. N - i w it is well known, that theic was a party 
adhering to the faterell* of the houfe of Saul which con- 
tinued its enmity to David during the 40 veauof his reign, 
and joined with Abftilom in rebellion againlt hint only eight 
yeats before his death! But it is the opinion of the moll ju- 
'dicious commentators J, that the 14th Pfialmwas compokd 
duritvT the rebellion of Abfalom ; and therefore it is finely 
much more ptobable, that by the children cf men, of whom it 
is (aid there is ** none that doth good, 00 not one," the 
inlpiieJ poet meant to sjupvAetize the rebeb, than that he 
(ho ul J have diicAlj comndidcd hirafelf in the compafa of 
two ten ten ecs fuoeeeduig each other. Had he indeed known 
that all the children of men, as defbending from Adam, 
44 are utterly ir lifpoftd. drfabh:!, and r:r-eV ''pp-.l:*.c tn all 
that is fpiiitudJy good, and wholly and continually inclined 
to all evil," he could not, with the leaft degree of confitl.cn-: 
cy, have represented the Lord as looking down from heaven 
upon them, to fee if there were airy that did umkrHand and 
leek after God /’ but if by the children of men was mrznt 
only the rebel fa&ion, this fee meal representation h per ft £1- 
iy confident, as it wai natural !0 fuppofe tliat there might 
be in that faction fomc men of good principles milled by the 
aits of the rebel chief*. 


Having thus afccrtrir.ed the fenfe of the words as ori^J-* 
sally ufed by the i fulmift, the Arminian proceed, to inquire 
for what purpole they were quoted by the apolt!c ; and ia 
this inquiry he feems to find nothing difficult. The avrr- 
fion ot the Jews from the admifiion of the Gentile* to thft 
privileges of the gofpcl, the high opinion which they enter-, 
tained of their own worth and fuperiority to all other na- 
tions, and the llron,' perfuafion which they had that a Uriel 
obedience to their own law was fufficient to juftify them be- 
fore God, are facts univerfally known ; but it was the pur- 
p jfc uf the apcilte to prove that all men iluod in need cf a. 
Redeemer, that Jews as well as Gantil^ had been under the 
dominion of tin, and that the one could not in tliat refpecL 
claim any fitperiortiy over the other. He begins his cpifflc* 
therefore, with (bowing the cxtiemc depravity of the Hea*. 
thru world ; aud having made good that point, he proceeds 
to prove, by. quotation* from the bmk of Phdms, Proverbs, 
and Ilanih, that the Jews were in*nowifc better than they, 
that every mouth might be Hopped, and all the world bo. 
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come guilty, or infufficicnt for their otn j unification before 
God. 

‘ihe next proof brought by the CalvintfU in fupport of 
their opinion, that all men derive guilt from Adam by or- 
dinary generation, is that text in which St Paul fays that 
the Ephefians 44 were by nature children of wrath even as 
others." To this their opponent* reply, that the doctrine 
of original fin is ia this vine, as iu the lail quoted, counte- 
nanced only by our tranllatinn, and not by the original 
Greek as unde: flood by the ancient fathers of the Chriitian 
church, who were greater mailers of that Unr\u»ge than we. 
The words arc »«« *•*»* mu ; in which it is ob- 


453 

F.-t f f ,i. 
dam, and 
its confe- 



vioufl, that **«»•, though in its original fenfe it fignifies the 
genuine children of parents by natural generation, cannot 
be fo. understood here; becaufe no man was ever begotten 
by, or born of, the ahilraft notion wrath. It muff there- 
fore be ufed figuratively ; and in other places of feripture 
it often denotes a clofe re lation to any perfon or thing. Thus 
we read t f the children of God, of the kingdom, the rejur* 
rrSion , vti/Jom , light, obedience, and peace ; whence it is con- 
cluded, that by the children of wrath are meant thofe who 
are liable to punifhment or rejection. And becaufe there 
were in thofe days fome children, io a lower and Iefs pro- 
per fenfe, by adoption* and others, in a higher and more 
proper fenfe, by natural generation, of whom the relation 
of the latter to their parent* was much clufcr than that 
of the former ; the apoftk tells the Ephcfians, that they 
were by nature children of wrath, :<r convince them that 
they were really liable to it by the ftribtcft and clofeft rela- 
tion poffible. Tliat the word #wn here is of the fame im- 
port with really or truly, ard that it does not fignify what 1 
we mean by naturt in the proper fenfe of that word, the 
ancient fathers are generally agreed # ; and that the nuv.* See Ham- 
dern Greeks, who llifl (peak a dialed of the noble lan- •****' **** 
guage of their ancdlors, undo Hand the word in the 
fenfe, is apparent from their verfimi of the- text before us.^swiw . 
In the malt correct a J clegar.t edition of the New Tefta-onrhrwordi 
ment iu their vernacular tongue, the wo*xls under confident- fvw<. 
tion are thus rendered ; mn am ui 

•* **»«, where it is irrpofliblc that evr«* can figrily natural, ♦ 
other wife the apolfle will Uc made to fay, not that we are 
by the nature. derived frnn Adam liable to wrath, but that 
we were naturally hrgcUfn by wrath in the abltratt! lror 
taking the wor-1 fw»* in the feufi of really or truly, bath 
the ancient and modern Greek* appear indeed to have 
the authority o' St Paul himielf ; who, writing to Timothy, 
calls- him }•**•'* *•»■*-» 44 his true or genuine Inn not to 
fipnify that he wa v the child of the apoftle by natural gene- 
ration, but that he was cloGcly related to him in the faith 
to which St Paul had converted him. That the words 


i««»« (wit tan fighify motliuig blit truly or really rela- 
tione to wrath, iv Hill farther evident from the ground af- 
figned of that rtlation. It is not t^c tin of Adam, nr the 
impurity ot natural generation, 44 but the trcfpafies and fins’ 
in which the Ephclianx iu rime patt walled, according to * 
the ccuifc of the wtuU, according tu the prince of the, - 
power of the air,” the fpirft that at the timcol iht apoflleV 
writing 44 worked in the children of disobedience." Surely 
ro mao can fuppofc llut the Ephetians at any pad time. - 
walled in Adam’s trcfpafs and tin, or that the prince of* 
tlic power ot the air templed than to e-it the forbidden^ • 
fhlir. ' K y 

Having thus commented on the principal tret* which arc 
cited from the New Teffamtnt to prove the duArine of 
original fin, the Arminitns ticat thofe which a>c quotc*rl: , ^ # * 
from the Old Teft ament, in luppott of the lame dctlriue,* , 
with much lcf» ceremony. Thus, when Job fays, “ who * 

can* 1 
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l /i °f can "bring a clean tiling out of an unclean ? Not one,*’ lie 
“ ' ij (peaking, fay they, wot of the pravity of our nature, but 
tjjci-ce*. °f ,ts flirty and wcaknefs, of the (hortnrfii and mifery of 
♦— — - v — — * liutnan life. The fcntcncc is proverbial ; and as it is uled 
only to fignlfy, that nothing c*n be more p cr ftd tlian its 
original, it mull, whenever it occurs, be underftood accord- 
ing to the fubjeA to which it is applied. I hat in the place 
under confidcration it refers to our mortality, they think 
** Firiptur/ plain from the context ; and Dr Taylor adds*, with feme 
Jt*&ry t plaufjbility, that if the words refer to the guilt which we 
jmu. are fuppufed to dciive from Adam, they will prove too 

ipuch to ferve the common fcheme of original tin. They 
will prove that our natural and inherent pravity, fo far 
far ftom tendering us fit fubje&r of wrath, may he urged 
as a rcafon why God fhouli not even bring us into judge- 
ment ; for the patriarch’s whole ex pod ulation runs thus, 
*• Dotl thou open thine eyes upon fuel* a one, and bringeft 
me into judgment with thee? Who can bring a dean thing 
out of an unclean ?” 

The other text, quoted from the fame book, they think 
Hill lefs to the purpofe ; for Eliphaz is evidently controlling 
the creature with the Creator ; in companion witli whom, 
lie might well fay, without alluding to original guilt, 44 what 
is man that he fhould be clean ? and he who is bom of 
a woman that he Ihould be righteous ? Behold he put- 
teth no trull in his faints ; yea the brawns arc not clean 
in his fichr. How much more abominable and filthy is 
man, who diinketh iniquity like water ?” He does not fay, 
who derives by birth an iniquitous nature { for he knew 
well, that as wc are bom, we are the pure worknanlhip of 
< Jod, 44 whofc hands have fafhioncd and formed every one of 
w j" but 44 who drtnketh iniquity like water.* 4 who maketh 
bimfelf iniquitous by running headlong into every vicious 
practice. 

Of the text quoted from the fifty-firft pfalm in fupport 
f Vi! St- of the doCtrinc of original fin, Dr Taylor labours f, by a 
long and ingenious criticifm, to prove that our tranflators 
have millaken the fenfe. The word which they have ren- 
dered Jhjptr.f he (hews to be ufed once by Ifaiah, ami twice 
in the br»ok of Proverbs, to fignify brought forth ; and that 
which is rendered conceived me, is never, he fays, employed 
in fcriptcrc to denote human conception. In this lad re- 
mark, however, he is contradi&cd by a great authority, no 
i S»«c hit lefs indeed than that of Mr Parkharft £, who lays, that 
itw.-M nn LXX conftantly render it by • •mu or >r »*"*». and 
the Vulgate generally by concipio. Without taking upon us 
to decide between thefe two eminent Hebrew fcholars, wc 
? Gen. xxx. Hull only obferve, that upon one occafion |J it certainly dc- 
5#. 39 , 40 . notes ideas much gruffer than thofc which the Pfalmiil mud 
3-l^f have lnd of his mother’s conception ; and that there, at 
lead, Dr Taylor properly tranflatesdt incaltfc chant, adding, 

44 de hoc vero inealefeetidi genete loqui Davidcm nemo fa- 
nus cxiftimarc poted. Matrem enim incaluiffe, ant ipfum 
calefrcilce eo modo quo incalc fce rent Jacobi pecudcs Rcgem 
dicere, prorfus indecorum ct abfurdqm.” hie contends, 
however, that the original force of the word is to he hot, 
and that it is applied to conception, to refentment, to warmth 
by which the body is nourilhcJ, to idolaters in love with 
idols, and to the heat of metals. The heat of idolaters, 
of refentment, and of rnetah-, are evidently foreign to the 
Pfidmiirs purpofe ; and the idea conveyed by the word 
tncaltittrc being fet a fide for the rcafona already afiigned, 
there remains only the warmth by which the body is nou- 
rjfhrd, and of that warmth our author ia confident that 
David {poke. 

If thia criticifm be admitted, the whole verfe will then 
tun thus: “ Behold I was betn iu iniquity, aud in fin did my 
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mother nnrfe me which hath no reference to the ori-MofA. 
ginal formation of hia conllitution, but is a periphrafis of L ' n *' x ’ 1 d 
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his being a /inner frtm the womb, and means nothing more ,UcuCuc * 
than that lie was a great fnner, ur had contracted early habits 
of lin. He no more detigned to fignify in this mfe, that 
by ordinary generation he had a nature conveyed to him 
w hich was “ utterly inditpolcd, di Cabled, and oppofite to 
all that is fpiritually pood, and wholly and continually 
inclined to evil,” ’ than he meant in another J to fignify { PC trio, 
ftridly and properly that “the wicked are C&raogcd from* 
the womb, and tell lies as foon as they arc born or 
thin Job meant to fignify ]|, that from the moment hell Jobxxx^ 
came from his mother's womb he hid been a guide to the 1 ** 
w'idow and a foocc*:r to the lather! els. All tlieie arc hy- 
perbolical forms of exprefifion ; which, though they appear 
(trained, and perhaps extravagant, to the phlegmatic inha- 
bitants of Europe, are perfectly fuited to the warm imagi- 
nations of the orientals, and to the genius of cailern lan- 
guages. They mean not that Job was born with habits of 
virtue, that the wicked actually walked, aud Mr, and /poke 
lies from the infiant of their birth, or that the Pfalmiil was 
re?JIy fbaptn in fin and conceived in iniquity. This latl ien- 
tcncc, if interpreted literally, would indeed be grufsly im- 
pious : it would make the infpired penman throw the whole 
load of his iniquity and fin from off himfclf upon him who 
fhaped and upon her who conceived him ; even upon that 
God 44 whole hands hod nude him and fafiiioncd him, and 
whom he declares that he will praife for bavin ■ made him fear- 
fully and wonderfully,” and upon that parent who conceived 
him with forrow, an 1 , brought himlorth with pain, and 
to whom the divine law commanded him to render honour 
and gratitude. 44 But if, after all (fays Dr Taylor*), you, 
will adhere to the literal fenfe of the text for the common im**, 
doctrine of original Jin , fhew me any good rcafon why youp*rt“* 
ought not to admit the literal fenjf of the text, this u my 
body, for tranfubjlantiution ? If you lay, it is abfurd to fuppofe 
that Chrifl fpcaks of his real natural body; 1 fay, it itdike- 
wife abfurd to fuppofe that the Pfalmiil (peaks of his being 
really and properly lhapen iu iniquity, and conceived ia lin. 

If you fay, that the tenfe of the words this is my body may 
be clearly explained by other texts of feripture where the 
like forms of fpccch are ufed; I fay, and have fhewn, that 
the Pfalmiil** fenfe may as clearly and evidently be made 
out by parallel texts, where you have the like kind of ex- 
preflion. If you lay that tranfubllantiation is attended with 
confequcnces hurtful to piety, I lay that the common doc- 
trine of original fin ia attended with confequcnces equally 
hurtful ; for it is a principle apparently leading to all man- 
ner of iniquity to believe that fin is natural to us, thit it 
is interwoven and ingrafted into our very conllitution from 
our conception and formation in the womb.” , t; 

The Arniinians having thus, as they think, proved tbit Cittfef*** 
the pofterity ot Adam are not in any fenfe rendered guilty c» of c*- 
by his fin, contend, that the death threatened againlk hujjljjjj 
eating of the forbidden fruit, and which, in confcquencc of fa*,*, 
his tranfgrelfion, came upon all men, can mean nothingccedicpi* 
more than the lofs of that vital principle which he received the Anu:- 
wha God breathed into his nofkrils the breath of life, and ,,uli *' 
he became a living foul. Every thing beyond this is pure 
conjecture, which lias n© foundation in the feriptures of 
tiuth, and ia direCtly contrary to all the notions of right 
and wrong which we have been able to acquire from the 
iludy of thofc very feriptures. It is not conceivable from 
any thing in the hill or), that Adam could under if and it of 
the lofs of any other life than that which he had lately 
received, for no other life is Ipokcti of to which tlie threat- 
ened death can be oppofedj a::d iufuch circumiUocct it was 

il range 
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^°*ntl * r * by the won! death he underftood either 

ir« confe- etCTns ^ In ®*f er T» r ” - ® neeeffity of continuing in firu 
<ju«ncr*. The fenfe therefore of the threatening fay they, is this; 
4*—/—— M I have formed thee ©f the duft o? the ground, and breathed 
into thy noftrils the breath of life ; and thus thou art be- 
come a living foul. But it thou rated of the ftuit of the 
tree of knowledge of good and evil, thou (halt ctaic to be 
a living foul ; lor I will take from thee the breath of 
life, aiid thou thalt return to the dud ot which thou wait 
„6 fowed." 

8-TTr-c of Thus far the Arminians of the prefent day (q 1 are agreed 
them admit in oppofing the doctrine of the rigid Calvinifts, and in 
,he ’^ u * Hating their own notions of the cunfcquences of Adam's 
ira-i u*. U " ^ * but ,rorn that fvent their advcrfarics deduce ore con- 
tort. fequencc, which !ome of them admit and others deny. It 
i« fakl, that thoiurh we cannot poffibly he partakers in 
Adam's guilt, wc yet derive from him a moral taint and 
infeflioti, by which wc have a natural propensity to lin ; 
that having loft the image of God, in which he was created, 
Adam begat fou* in his own image ; and in one word, that 
the fcnfual appetites of human nature were inflamed, ar.d 
its moral and intelle&ual powers greatly weakened by the 
eating of the fntbidden fruit. The heathens thcmfelvcs ac- 
knowledged and lamented this depravity, though they were 
>;rnorant of the fource from which it fprung. The fcrip- 
turcs aflert it, affiiming that no man can be born pure and 
dean ; that whatever is born of the flcfli, or comes into the 
world by ordinary generation, is ficlh, carnal and corrupt ; 
that the imagination of the thoughts of man's heart is only 
evil continually ; that the heart is deceitful above all things 
and defpcratcly wicked ; and that out of it proceeds all that 
\ Job x*v. ia vile and iinfnl |J. 

4* J*dto iii. This depravity of human nature, thus clearly dcducible 
*' *!'* from feripture, and confirmed by the teftimony o ( ages, an 

5. Jcr.xvti. ingenious wnter of the moderate Armirfian fcheot under - 
5. Mat. xv. takes to illuiirate upon the principles qF natural knowledge. 
19. ** Wc know (fays hef),that there are fcveral fruits in 

ArVutn ^ eTCr ^ parts of the world of fo noxious a nature as to 
ftrate it deftroy the heft human conftitution upon eatth. Wc 

spon prir- alfo know that there arc fume fruits in the world which 
ciy'ti of inflame the blood into fever* and frenzies ; and we are 
twxlknow.ttM that the Indians arc acquainted with a certain 
t DtUmy'i juice* w hich immediately turns the perfon who drinks it 
into an idiot, leaving him at the fame time in the enjoyment 
of his health and all the powers of this body. Now 1 afk, 
Anr D*i~ Whether it is not pofTihle, nay whether it is not rational, to 
Un!t. and belitvc, that the fame fruit, which, in the prefent infirmity 
of nature, would utterly deftroy the human conftitution, 
tright, in its higheft perfe^i in, at lead difturb, impair, and 
difeafe it? ami whether the fame fruit, which would now in- 
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flame any man living into a fever or a frenzy, might not in- Tallof A- . 
flame Adam into a turbulence and irregularity of paflion 
and appetite ? and whether the fame fluids which inflame 
the blood into irregularity of paflion and appetite, may not - y— — i 

naturally produce infc&ion and impair the conftitution? 

Thai the forbidden fruit had the effect to produce irregula- 
rity of appetite, appears as from other prods, fo I think 
fully and clearly from the covering which Adam and Eve 
made ufc of foot) after their offence ; for there is no imagin- 
able reafon for that covering but one, and that one fufEcient- 
ly demonftrates, that irregularity and violence of appetite, in- 
dependent of the dominion of reafon, was the cfToft of their 
offence. But the fruit which inflated the fcnfual appetite 
might likewise debafe their rational powers; for I aflc, 
w hether the fame juice, which now affects the brain of an 
ordinary man fo as to make him an idiot, might not affeft 
the brain of Adam fo as to bring his underftanding down 
to the prefent ftandard of ordinary men ? Ar.d if this be 
pofilble, and not abfurd to be fuppofed, it is evident that the 
fubftquent ignorauce and corruption of human nature may 
be clearly accounted for upon thefc fuppofition* ; nay, I had 
almoil laid upon any ore of them. For it is univerfally 
known, that the inftdionsard infirmities of the father affirA 
the children yet in hii loins ; and if the mother he equally 
in'eded, muft, unlcfs removed bv proper remedies, affiCt 
their poftcrity to the end of the wortd, or at lcaft till the race 
become extinA. Therefore why all mankind might not by 
their firft father's fin be reduced to the lame condition of 
infirmity and corruption with himfcll, efpecially when the 
mother was equally infirm and infected, I believe no man 
any way {killed in the knowledge of nature will fo much as 
pretend to lay." 

This account of the corruption of human nature feems to 
be generally adopted by moderate divines, as well among the 
Calviaifls. as among the Arminians; but by the hi?h. fliers 
in both fehools it ia icjcftcd, upon different principles in- 
deed, with great indignation. The zealous Calvinift con-- 
tends, that this hereditary corruption is not to be accounted 
for or attempted to be explained by any principle of phy- 
fical fcicncc, finer it is part of that puuilhmtnt which was 
inflided on the race for their original fin. If we were not 
partakers of Adam’s guilt, fay they* we fhtmld not have 
beeu partakers of his corruption. The one is previous to 
the other, and the foundation of it. The depravity of hu- 
man nature is a pumihment for fin ; ar.d fo it w as threaten- 
ed to Adam, ana came upon him an fuch, and fo to all hin 
poftcrity, by the ordination and appoint meat cf Gad ; for 
which there can be no other foundation but the imputatioit- 
of Adam’s difobcdiencc to them, nor can any thing life 
vindicate the lightcoulr.cts of God. For if the law of na- 
ture 


(O We fay the Arminians of the prefent dty; becaufe in the beginning of this century many of them having imbibed 
the fcholaftic notion o* the natural and ejfrttial immortality of the foul, fectn to have been at a Iof* to conceive how it 
was to have been dnpofed of, had there been no redemption from Adam’s curfe. They were perfuaded, that for hi* 
fin the fouls of his poftcrity did not deferve eternal puniflunent ; and as eternal tfe is everywhere in the New Teftamrtit 
reprefented as the gift of God through Jefus Chrift, they thus exprefed themfelves concerning the death incurred by 
the fall of Adam. “ It is well to be obfrrved, that the death wherewith God threatened man as his puniftinxnt if he 
broke the covenant, is not in reafon to be underfloor! of eternal death, any farther than pr by eternal death may be ftgni- 
fied only the eternal feparation of the foul from the bo ie, and alfo the eternal exc/u/tun of the Joul from God, or heavenly 
Hefty 'That the death threatened implied the annihilation of the foul, Teems never to have occurred to them, though* 
the apoftlr cxprcfsly fays, that it there be no rt-furreciion, ** then they who are fallen alkep in Chrift arc perifhed, 

“are loft." They fuppofed that the fin of Adam would have feperated the foul tram the body, and excluded the former 
both from he3vcn and from hell ; but what would have become of it in that ilatc of cxciufiun, both from future liap- 
pinefs and future mifery, wc do not remember at prefent that any one ol them hss hazarded a conjc&ure. ^ lice Or 
WtlU't Help for the Right Underfunding of the Several Divine Davuj and Covenant*- i and biftiop Btdl's Harmonica ■dptj- 
tolUe, with iu fcvcral dcfcBcci. 
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. 1 >11 °f A- tnfewa fuAicient, why flioutd this original taint infcft men 
itVcorJc- ra ^ ,cr the fin* their immediate parents Jr* 

. 'juenrej. The more violent Arminians on the other hand, deny that 

* * we inherit any moral taint whatever from Adam, or that 

f ?*“ the rational power* of our minds are naturally weaker than 
nl/ J Look were. Of that wonderful degree of perfection which 19 
ii,. eh. 10, tifually attributed to the farft pair, they find no evidence 
ii. w>d 13.111 feripture* All that we learn of them, fay they, is, that 
they fell from a ftatc of exquifite happinefs l>y yielding to a 
there rijeifl temptation lcfs powerful by far than fome others which 
the doc- many of their degenerate ions have fucccfsfully refilled, 
nine. “ Heave you to judge (fays l)r Taylor J), whether Jofcph, 

i Sa-iphrrt when he refilled the folicitations of his miftrefs, and Mofcs 
wirixe t when he refufed to he called the fon of Pharaoh’s daughter, 
choofing rather to fuller affliction with the pcoole of God 
thau to enjoy the pleafurcs of fin for a feafon, cftceming the 
reproach of true religion greater riches than the treafures of 
Egypt, did not exhibit proofs of regularity of paffions and 
appetites equal at lead to what Adam difplayed in the gar. 
den of Eden. When the three young men mentioned in 
the book of Daniel fubmitted to be burnt alive in a her)' 
furnace rather than woifhip Nebuchadnezzar’* golden 
image ; when Daniel himfelf refolved, rather than conceal 
the worfhip of God for one month only of his life, to be 
torn in pieces by hungry lions ; and, to come nearer to our 
own times, when numbers of men and women, during the 
reign of Mary Queen of England, chofe rather to be burnt 
at a flake than renounce the reformed religion and embrace 
the errors of popery — furely all thefe perfons exhibited a 
virtue, a faith in God, and a Heady adherence to what they 
believed to be the truth, far fuperior to what Adam difplayed, 
when his wife gave hi:r. of the forbidden fruit, and he did eat.’* 
If it be faid that thefe perfons were fuppnrtcd under their 
trials by the grace of God ftrengtliening them, the fame will 
be faid of Adam. He was undoubtedly fupplied with every 
aid from the fpirit of grace which was necelTary to enable 
him to fulfil hi* duty; for being deligned for more than mere 
animal life, even for the refined enjoyments of heaven, there 
is every rcafon to believe, as we have already obferved, that 
he was put under the guidance of the Holy Ghoft, to train 
him for that tupcrnatural ftatc of felicity. Thefe communica- 
tions of the fpirit would of courfe be withdrawn when he 
forfeited hi* right to thofc privileges, on account of which 
they were orignall) vouchfa’cd to him ; hut that any po- 
fitive malignity or taint was infufed into his nature, that his 
mere rational powers were weakened, or his appetites in- 
flamed by the forbidden fruit, there is no evidence to be 
found in feripture, or in the known conftiturion of things. 
The attributing of this fuppofed hereditary taint to the 
noxious qualities of the forbidden fruit, is a whimfical hypo- 
thefts, which receives no countenance from any well authen- 
And deem Seated fad in natural billon . After the numberlefs falfe- 
ihcphyGeal hoods that have been told of the poifon tree of Java (fee Pot- 
illultration toft Tree) % fomething more would be requifite than the 
J^ whun * common evidence of a lying voyager to give credit to the 
qualities of the Indian tree, of which the fruit inftantly turn* 
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the wifrfl man into an idiot : and yet for this fingnlsr ftory I *11 of A- 
our ingenious author vouchfafcs not even that evidence, f"* 1 
flight as it generally is. The inference drawn from the lU dis- 
covering ufed by our firfl parents is contradicted by every < ^ cc '^ j . 
thing that wc know of human nature; forfurely no man, infla- 
med to the utmoll with the fire of animal love, ever turned his 
eyes from a naked beauty ready and eager to receive him to 
her embrace. Yet this, it feems, was the behaviour of Adam 
and Eve in fuch a dale ! According to our author, the juice 
of the forbidden fruit had rendered their carnal appetite* 
violent and independent of rcafon ; according to the feripture, 
they were both naked ; and a« they were hufband and wife, 
there was no law prohibiting them from gratifying thefe 
inflamed appetites. In fuch circumftancc*, how did they 
conduct themfelvcs ? One would naturally imagine that they 
immediately retired to fome ftiady grove, and plcafcd them- 
(elve* in all the foft daHiancics of wedded love. Their con- 
duct, however, was very different. W e are told, that " they 
fewed fig-leaves together, and made themfelvcs apron* to 
cover their nakednefs And this tranfstlion is brought 
as a proof of the impetuofity of their carnal appetites (a). 

The truth is, that the carnal appetite appears not to be 
naturally more violent than is necefiary to &nfwtr the end 
for which it was implanted ill the human conflitutiofl. 

Among favages the dcfirea of animal love arc generally 
very moderate ; and even in Ibcicty they have not often, 
unlefs inflamed by the luxurious arti of civil life, great- 
er flrength than is requifitc to make mankind attend to the 
continuation of their fpccie*. In the decline of empire* 
higlily pelifhed, where the difference of rank and opulence i* 
great, and where every man is ambitious of emulating the 
cxpcncc of his immediate fuperior*, caily marriajc* are pre- 
vented by the inability of mod people to provide for a fami- 
ly in a way fui table to what each is plcafcd to canfidcr as 
his proper ftatiou ; and in that date of tilings the violence of 
animal love will indeed frequently produce great irregulari- 
ties. But for that lUte of things, as it was not intended 
by the Author of nature, it is perhaps unrcafonablc to fup- 
pofe that piotifion fhould be made ; and yet we believe it 
will be found, upon due confidcration, that if the defires of 
animal love were lefs violent than they are, the general con- 
fequcnces would be more pernicious to focicty than all the 
irregularities and vice* which thefe defircs now accidentally 
produce ; for there would then be no intcrcourfe between 
the fexes whatever except in the very highed dations of life. 

That our con flit ut ion is attended with many fcnfual appe- 
tite* and paffions, which, if differed to grow excefljve or irre- 
gular, become finful, is true ; and that there is great 
danger of their becoming exceflive and irregular* in a world 
fo full of temptation as ours is, is alfo true ; but there is no 
evidence that all this is thcconfequencc of Adam’s fall, and 
far lefs that it amounts to a natural proftnfxty to fin. € * For 
I prefume (fays Dr Taylor), that by a natural propenfity iskrthi^ 
meant a neceflary inclination to fin, or that we are need* hwe row* 
farily finful from the original bent and bias of our natuial tttra Jl" ,0 ‘ 
powers, but this mud be falle ; for then we fhould notj-j^ * 

be 


(a) We have never met with a fatttfaAory rcafon for the expedient of thefe fig-leave coverings. To us the following 
has fometime* oc cut red as an account ot the matter, at lead more plauiible than that which has been afligucd by Dr Dc- 
lany. Perfons under the agonies of remoric, or with the profprA of immediate death before them, have no relifli for the 
pleafurcs of love 1 and as our fird parents. Upon eating the forbidden fruit, mud have been in the 011c or other of thefe 
iituations, they might thhik of fewing fig-leaves together, and making them I elves aprons, as a mean o: fubduing an appetite, 
of which, at that inllant, they’ mud have abhorred the gratification. IF they had any hope of a reprieve from death, and 
yet knew all the confcquence of their fin, their mod ardent wifh would be to have no children ; and not being acquaint- 
ed as wc arc with the cfTi/dts of drtfs, they would naturally imagine that their propolcd coverings would diminiik the force 
of the fexuaJ appetite. 
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W nt v l>e f.nFui at nil becsmfe that which I* pecrfTary, or which we 
* help. U not fi". That we a»e weak avd liable to 
temptation, is the wifi of God holy and good, and for glori- 
w— y - ■ on- purple* to ourlclvts j bat it we are wicked, it mull 
be through our own fault, and cannot proceed from any 
constraint, or neceffity, or taint in oor constitution.” 

Thu* have we given as full and eomprehenfive a view as 
on* limit* will permit of the different opinionnofthe Cslviniltt 
and A womans refpec.Iing the confcqoeneei of Adam'* fall. 
If we have dwelt longer upon the'fcheme of the latter than 
of the former, it is because every Arminian argument is built 
upon criticifm, and appeals to the original teat ; wh*M the 
I5 , Calvinifts reft their faith upon the plain word* of kripture 
The '-pin!- as read iti our tranflation. If we might hazard our own 
c*n» « t »v*- opinion, we fhould fay that the truth lies between them, 
«! crate n-.ejs an<i } t hat it has been found by the moderate men of both 
Calviiiiw* C p art ' e *» w 'bo» while they make ufe of different language, fetm 
ant Armi- to u* to have the fame fentiments. That all mankind really 
nmiutbe fmnf’d in Adam, and are on that account liable to moll 
f.»mc, »nd grievous torment* in foul and body, without inter million, 
iiknccd br * B hell fire for eve - , is n drkt-ine which cannot tic reconciled 
jjt-ne ai «»-to our natural notions of God On the other hand, if hu- 
drtjoo. roan nature was not fomehow debs fed by the fall of our 
firft oartent*. it is not eafy to account for the r.mniicrlefs 

i 'hrafe* in feripture which certainly feem to fpcak that 
anguagt, or for the very ftneral opinion o 4 * the Pagan 
phitofopher* and poet* rt fp e ft i n jr the polden age and the 
degeneracy of inan. Cicero, in a quotation preferved by 
fit Aufuftine from a work that is now loft, has tlufe re- 
markable words, 41 Homo non ut a matre fei ut a r.ovcrca 
natum edit us tft in vitam corpora nudo', et fragili, et in- 
fi.rmo : animo autern anxio ad molcftizs, humili ad t injures 
moUi ad labor cs, prono ad libidines ; in <juc l/mtn inrji lanquam 
obrvtni quidom divtntu ignis wp mu et trend i f Nor do we 
readily perceive what fhould induce the more zealous A rmi- 
nians to oppofe fo vehemently this general opinion of the 
V».le ci i Ain corrupt ion of human nature. Their defire to vindicate 
■Af Tmtt. the juilice and goodnefs oF God does them honour ; but 
cu/r. Cen - t ^ e tjoftrinc 0 t inherent oerruption militate* not againft 
tbefe attributes ; for what we have loft in the firft Adam 
has been amply fupplied to us in the fecund ; and we know 
from the highcfl authority that the duties required of us 
are in proportion to our ability, finer we are told, that 
44 unto w horn foe vtr much is given, of him fhall much be re* 
quired.” 
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Sect. IV. Vietu of Theology front the fall of Adam to 
the coining of Chrijl. 

W r hare dwelt long on the original flate of man, his in- 
tvodndion into the temftria! parsdife, the privileges to 
which he was there admitted, his forfeiture of thofe privi- 
leges, and the Hate to which he was reduced by trarf.;rcf- 
fin*- tl»e law of his Maker j hut the importance of riicfe 
events renders them worthy of all the attention that we 
have paid to them. 1 hey paved the way for the coming 
erf Ciirjft and the preaching of the goipel ; and unlcfs wc 
thoroughly undrrftand the origin of the gofoel, we cannot 
have an adequate conception of its defign. By contrafting 
tire hi ft with the fecond Adam, St Paul gives us clearly to 
tinder ftand, that one purpofe for which Chrift came into the 
world and fuffrred death upor. the c*ofs, was to reftore to 
mankind that life which they had loft by the fall of therr ori- 
ginal progenitor. I he preaching of the gofpcl therefore 
commenced with the iirft hint of fuch a reftor-.tion ; and 
the promife given to Adam and Eve, that 44 the feed of the 
" woe an (houie ’tuile the head of the terpent,” ww a* truly 
evangelical .v words of the auoitk, by which wc arc 
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taught, that “ till* is a faithful fiyittg and worthy e r all ae- Thr. !. y 
ceptation, that Chrift Jcfus came into the world to five fin- 
ncr* # .” The former text taken by itfelf is indeed obictJ'e,^^ flJ ^ 
and the latter is explicit ; but both belong to the fame eon In, : erf 
fyftcm, for the feript tires contain but two covenants or thrift, 
dii’oenfmions of God to man, in which the whole race is in-l 
eluded. I5 

Chrift ranity therefore is indeed very' near as old as the j j* 
creation ; but its principles were at firft obfctircly revedtd f Chijftiar,i. 
and afterwards gradually developed under different forms asj.'.™^*^ 
mankind beevnte able to receive them, (fee Pxopmkcy, n c .nrucuced 
5, &c ). All that appears to have been at firft revealed to with the 
Adsm and Eve u'as, that by fomc means or e ther one of«»U. 
their pofterity fliould in time redeem the whole race from 
the curfe of the fall ; or if they had a diftindt view of the 
means by which that redemption was to ; -e wrought, it was 
probably communicated to them *t the’ inftitution of f?cri- 
fices, (fee Sacrifice). This promile of a future deliverer 
ferved to comfort them under their heavy fentencc ; and the 
inllitution of facrificcs, whilft it imprefled upon their mind* 
lively ideas of the puniff.rnem due to their tritnfureftion, wai, 
admirably calcuhied to prepare both them arid their pofte* 
rity for the great atonement which, in d« time, was to take 
away the fins of the world. *jj 

Our frit parents, after their fall, were fo far from being ^ <ve * 4 ' , 1 n * 
left to fabiicatc a mode of worfhip for thcmklvea by thole 
innate pow-ers o f the human mind of which wc daily hear^«, n f rh« 
fo much and feel fo little, that Go d was gracioufly plea fed woild, 
to mantfeft himfelf to their ferf*t % and vifihly to conduct 
them by the angel of his prtfencc in all the rites and duties 
of religion. This is evident from the different difemnfes 
which he held with Cain, as wtll as fiom the complaint of 
that murderer of bcirg bid from his face, and from its bein’ 
faid, th^t “ he went out from the prcfcnce of the Lord and 
dwelt on the eail of Eden.” Nor docs it appe?.r that God 
wholly withdrew his vifible prefer.ee, and left mankind to 
their own inventions, till their wickedncfs. became fo very 
£reat th*t his fpitit could no longer ftrive with them. The 
infant ftate o f the world flood in conftant need of his fu- 
pensatural guidance a"d protection. The cariy inhabitant! 
of tbi* globe cannot be fuppofed to have been able, with 
Mofes *, to look, up to him who is iovy/fA/e, and pet form a* Ileb xi- 
worfhip purely rational and fpiritual. They were all tillers *3* 
of the ground, or keeper* of rattle ; employed in cultivating 
and repk milling this new* world ; and, through the curie 
brought upon it by their forefather, forced, with him, to 
eit their bread “ in the fweat of their brow.” Mm in 
fuch drcumftanccs could have little leiture for fpeculation ; 
nor has mere fpcculation, unlcfs furnifhed with principles 
from another fourcc, ever generated in the human mind 
adequate notions ot God’s nature or providence, or of the 
means by which he can he acceptably wot flopped. l’Vc- 
quer.t marifeftationF, therefore, of his prefence would be 
necdfi’-y to keep up a tolerable fenfe of uligion among 
them, and (ecure obedience to the divine inllitution*; and 
that the Almighty did not exhibit fuch maoifeftations, can- 
not be inferred from thr. filcncc of that very fhort hiftory 
which we have of thofe c?.tly ages. Adam himttlf conti- 
nued 930 year* a living monument of the jufticc and merer 
of God ; o*‘ his extreme hatred and abhorrence of fin, zs well 
as of his love and lobg-fuffering towards the f inner. He, 
was very fenfiblc how fin h?d entered into the world, and he 
could not hut apprife his children of its author. He would 
at the fame time inform them of the unity ot Cod, and 
his dominion over the evil one ; ol the means by which be 
had appointed himfelf to be woifliippcd ; and of his pioiniic 
of future deliverance from the curfe of the fall. Such in- 
fonijuiion would produce a tolerable idea ol the Divine Be- 
3 M »r.g, 
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Thedngy inf3f, ar*d afford fuf&dent motive* to obey his will. The 
fall™/ A c ^‘ , ^ e 11 accordingly were apparent in the righteous 

dJni to the family of Seth, who foon di fling uilhed thcmfclvet from the 
coming of pofterity of Cain, and for their eminent piety wete honour- 
Cl tilt. ct j wttii the appellation of iLefom of Gad, Of this family 
fc " , " ,, ' r *'""’*fprai»T a pcrlt.u (o remarkable r or virtue and devotion, a* to 
Ik exempted iron* dam s lenience and the common lot of 
his funs ; for a'tcr he had walked with God 300 years, 
and propheciid to his brethren, he was trauflated that he 
ftiould not lee death. Of this miraculous ivent there can 
be no doult hut that his contemporaries had fume visible dc- 
nionilruion ; and as the 'ate o* Abel was an argitmcni to their 
reafon, lo the tranflation of Citoch wai a proor to their 
lenfcs of another flatc of hie after the prefent. To Adam 
himfelf, if he was then alive (s), it mult have been a lively 
and aifediag inlbnce of what he might have enjoyed, had 
he kept h's iciiocence ; it null have been a cemtortaMe 
carncft o l the promiled viAo-y over the evil one ; and have 
confirmed hit* hope, that when the head of the ferpent 
ftiould be completely bruited, he and his pofterity would be 
reftored to the favour of their Maker, and behold his pre- 
^ fcr.cc in bids and immortality. 

Yet vice, Nothwithflandintf this watchful care o! God over his fal- 
ar.d proba- len creature man, vice, andprobahly idolatry, fpread thiou ;h 
Wyn'oUriy,^ witla a rapid pace. The family of Seth married 

into that of Cain, and adopted the manners o their new 
relations. Rapine and violence, unbounded lull and im- 
purity of every kind, prevailed univcrhlly ; and when thole 
giants in wicked nets had filled the earth with tyranny, in- 
jullfce, and oppreftion ; when the whole tare was become 
entirely carnal — God, after railing up another prophet to 
give them frequent warnings of their late for the fpace of 
j zo years, seas at length obliged, in mercy to thcmfclves as 
well as to the fucceeding generations of men, to cut them 
off by a general deluge. Sec Deluge. 

ThuB did God, by the fpirit of prophecy, which is by 
fomefuppofed to have been hereditary in the heads of fami- 
ii»n*c time Jjff j by frequent maniJcftatioos of hi> own prefcoce ; ami 
) hg by uninterrupted tradition — make ample piovtfion for the 
’ inftruAiwn and improvement ol the world for the firll t6ao 
years. After the deluge he was plcsfed to converfe again 
with Noah, and make in his pttlou a new and extenfive co- 
venant with mankind, (fee PnomtCY, n® n.). Of his 
power, jullicc, arid goodneli ; of his fupreme dominion over 
the earth and the heavens ; of his abhuncncc of fin, and 
his determination not to let it go unpunifticd — that patnarch 
and his larcily had been mult awfully convinced ; not could 
they or their children, for lomc time, want any other argu- 
went to enforce obedience, fcaf, and worfhip. The fons of 
Noah were an too years old when the deluge overwhelm- 
ed the earth. They had long converted with their aaceftors 
of tlrr old world, had frequented the religious alfcmblicH, 
observed every Sabbath day, and been inftruAcd by thofc 
who had feen Adam. It is therefore impofDble that they 
could be ignorant of the creation of the w-orld, of tire fall 
of man, or of the proenife of future deliverance horn the 
conic quinces of that fall; or that they could offer their 
facriticcs, and perform the other rites of the mftituted 
worfbip, without looking forward with the eye of faith to 
that deliverance fun, perhaps obfcurcly, through their typi- 
cal oblations. 

, In this Ante of things, with the awful remembrance of 
the delude continually prefent to their minds, religion might 
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for fomc time be finely propagated by tradition. But when Theory 
by degrees mankind corrupted that tradition in its moll cf- 
fential part* ; when, it Head of the one Supreme God, thcy d * m lo ^*. 
let up fcvcial others o' interior deities, and woiOiippcd all c«»t iin» ,j 
the lioll of heaven ; w'hcn, at the fame lrnc they were uni- ChriU. 

ting under one head, and forming a univafal empite under 

the patronage of the Sun their chief divinity (fee Babel ) — i«j<><ltrl 
God faw it neceffary to difpcrfe them iuto diftinA colon ie-s, however, 
by cauliiig luch dilcord among them as rendered it impof- the <. ule of 
fihle lor any one fpecies ot idolatry to be at once universally **•« 
l ltjblilhcd. 


Bi'.d. 


After this difperfion, there is rcafon to believe that par- 
ticular revelations were vouchla’td wherever men were difpo- 
fed to rtgard them. Peleg had his name prophetically gi- 
ven hii\i from the dilperfion which was to happen in his 
days ; and not only hi> father Cbcr, but all the heads of fa- 
milies mentioned from Noah to Abraham, are with much 
plausibility fuppo.td to have had the fpirit of prophecy on 
many occahom*. Noah was undoubtedly both pried and ' 
prophet ; and living till within two years of the birth of A- 
b rah am, or, according to others, till that patriarch was near 
6 d years old, he would furely be aide to keep up a tole- 
rable fenfe ol true religion amonn fuch ot his dc.ceudants as 
h journal within the influence of his doArine and example. 

His leligious fon Shem, who lived till alter the birth of 
Ifaac, could not but prefenre in tolerable purity the faith and 
worship of the true God among (uch ol his own dciccndantt 
as lived in Iris neighbourhood. 

13 i:t though the remains of true religion were thus pre- 
ferved among a few righteous men, idolatry, with its info 
parablc attendants, unnatural luffs and cruel fupcrftition (Tt, 
had in a fiiort time prevailed fo far among the ions of 
Noah, that God, in his inlinite wifdom, law it expedient not 
only to fhorten the lives ol men, but alfo to withdraw his 
pretence from the* generality, who had thus rendered them- 
lei vc* unworthy ot fuch communications; and to fclcct a 
particular family, in which his worfhip might be prefaced 
pure a.xidfl the various corruptions that were ovcilprtad- 
ing the world. With this view Abraham was called ; and rhe cJj of 
after many remarkable trials of his ra ; th and oonftancy, admit- m 

ted to a particular intimacy and frindflup with his Maker .' "*• 

God entered into a peculiar covenant with him, engaging 
to be h*» prefent guide, protector, and defender ; to bellow 
all temporal 1>U flings upon him and hi* feed ; and to make 
fomc of thofe feed the inftrunents of conveying bldlings o£ 
a higher kind to all the nations of the earth. 

It was doubtlefs for his Angular piety that Abraham waiTo prtvert 
fixed upon to be the parent of that people, who (hould pre the unim- 
ferve the knowledge of the unity of God in the midll ot an^ fprewi- 
idolatrous and polythciftic world; but we are not to ima-' 0 * ' 1 
ginc that it was tor his fake only that all this was done, or ** 
that his lefs worthy defeemiants were by the equal Lord of 
all treated with partial tondnets for the virtues of their an- 
cellar ; it was for the benefit of mankind in general that 
he was called from his country, and from his father’s honfe, . 
that he might prefer ve the do&rine of the Divine unity in 
hi* own family, and be an inftrument in the hand of Provi- 
dence (and a fit one he wa*) to convey the fame faith to the 
nations around him. Accordingly, we find him dillmguifh- 
cd among the neighbouring princes, and kings reproved for 
lu's fake; who being made acquainted with his pmphetic cha- 
racter, defire bis iiucrcefljon with God. Hillory tells us of 
his converting on the tubjedt of religion with the moil learn- 
ed 


(0 According to the Samaritan chronology, he was alive ; according to the Hebrew* he had been de ad 57 years. 
( T ) See the cffc&s of idolatry well deferibed in the Apociyphal book ol Wifdom, chap. xiv. 
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Tvotay ed Egyptian*, who appesr to hive derived From him or 
fr*™ *** tome of hie descendant t the rite of circumcifia.i, and to 
<jm t- the have been for a while ftopt in their pro-jicCi towards the 
am nt of lall ftage of ‘.hat degrading idolatry which afterwards ren- 
Chrifl. dered their national worship the opprobrium of the whole 
l— ’ V" 1 'earth, (fee Polytheism, ii q 28). We are infoimed 
that hi* name wa* had in the greateft veneration al! over 
the Eaft ; that the Magiam, Sabians, PerGim, ami Indians, 
all glory in him a* the great reformer of their refpedive re* 
ligion* : and to u» it appear* extremely probable, that not 
* See Af- only the Brachmans, but likewife the Hindoo god Brahma*, 
•*“ f'” .derive their name* from the father of the ’aith fill. As 
Srwt.** h e was kt into the various counfcls or the Almighty, and 
C«rM. taught to rcafou and reflect upon them ; as he was fully np- 
prilcd of the overthrow of Sodom and Gomorrah, with the 
particular circumftamcs of that miraculous event ; and a* 
be had frequent revelations of the prom? led Redeemer, 
whole day he longed earned ly to fee, and feeing it was 
glad— there can be no doubt but that he and In* family 
took care to propagate thefe important d outlines in every 
nation which they vifited ; for the only reafon which we 
can conceive lor his bung made to wander from place to 
place wu, that different people might be induced td inquire 
•:ter hi* profcfGon, hi* religion, and hi* hopes* 

But though the Supreme Being was pie a fed to manifeft 
himlelf in a more frequent an \ familiar manner to Abra- 
ham, he by no mean* left the left of the world without fuf* 
ficient light. Lot pro r efTcd the true religion in the midll 
of Sodom. In Canaan we meet with Melchiaedeck, king and 
pricil of the moll high God, who blefTcd Abraham, and to 
159 whom that patriarch himlelf did homage. Abimelccb king 
OttaHooal D f Getar receiving an admonition from the Lord, imroedi- 
^vco to* 1 * *^7 p**d a due regard to it ; and the fame lenfc of rtli *ion 
«h£t |4otu *od *‘ rtuc dclccnded to his fan. Laban and Belhucl ac- 
aeo. knowlcdgcd the Loid, and the former of them was even 
favoured with a viGon. In Arabia, we Gnd Job and In* 
three friends, all men of high rank, entiling into the deepefl 
difquifition* in theology ; agreeing about the unity, omni- 
potence, and Cpirituality of God ; the juftice of his provi- 
dence, with other fundamental article* of true religion ; and 
mentioning divine inipiration or revelation a* a thing not 
•JAW. uncommon in their a it and country* (u). Balaam ap- 
11,15,16, pears to have been a tiue piophct ; and as he was unque- 
, 7 : n. 10. ftiongbly a man of bad moral*, the natural inference it, 
1 ' ,J ‘ that the gift of prophecy was then, a* afterwards, beftoa-ed 
on individuals, not fur their own iak.es, but lor the fake of 
the public ; and that, a* in 44 every nation, he who fcareth 
God and worketh rijhreoufnefa is accepted of him j” fo in 
thofc early ages of the world, when mankind were but chil- 
dren in religious knowledge, they were blefled with the 
light of divine revelation wherever they were difpofed to 
make a proper ufe of it. 

Aferaod Very few, Iwwever, appear to have had tliia difpofition ; 
jiiqirle for a °d thcrcfoie God was plcafed to adopt Abraham and part 
ufldiA- of his pofterity as the race from which the great Redeemer 
bibniv« wa! to fpring, to train them up by degree* in fuitable no- 
tions of tbeir Creator, and gradually to open up to them, 
a* they were able to receive it, the nature ot that difpenfa- 
tion under which 44 all the nations of the earth were to be 
blefled in the patriarch's feed, (fee Prophecy, n° 13). 
lor thi* purpoCc, he held frequent corrcfpondcnce with 
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them; and to ftrrngthcn and confii*m their faith, to fix and Theology 
preferve their dependence on the one God of heaven and 
earth, he daily ;ave them new promitVs, ca^h more mignifi. 0arn ... , h(J 
cent than that which preceded it. He blefled Ifr.ac, mira- comirgof 
culuufly increafed his fubftance, and loon made him the en* Christ . 
vy o’ the neighbouring princes. He foretold the condition T 
o' lii> two fons, renewed the promife mi.de to Abraham, 
an ! blefled the adopted fon Jacob, with whom he eonde- 
fccr.dcd to convcrfo as he had converfcd with Abraham and 
Ifaac ; renewing to him the great promife ; bellowing upon 
him all kinds of riches ; and imprefling fuch terror upon all 
the cities which were round about him a* prevented them 
fiom hurting cither him or his family. 

All this was indeed little enough to keep alive even ia 
the mind of Jacob a tolerable fenfc of duty and dependence 
on his Creator. After the lirft. vifion he is furp'ifcd, and 
hefi tales, feeming inclined to nuke a kind o* ftipulation with 
his Maker. 44 If (fays he) God will be with me, and will 
keep me in this way that 1 go, and will give me bread to eat, 
and raiment to put on, fo that I come again to my father's 
ho ufe in peace, then fhal! the l.ord be my God *j .** It ap* ? Gen. 
pears not to have been till after many fuch revelations, blef. ***“*♦ 
f:ngs, and deliverances, and being reminded of the vow * 
which on this occaflon he had vowed, that he let bimfelf in 
good earned to reform the religion of his own family, and 
to drive out fiom it all ftrange gods*. So little able, in* Gen. 
that age, wire the bonded powers of the human mind to txlT - *• 
preferve in the world juft notions of the unity of the God- 
head, that we fee there was a ncceflity for very frequent re- 
velations, to prevent even the bciil men fiom rumiiuj head- 
long into polytheilm and idolatry. 

Thus was God obliged to treat even with the patriarchs 
thcmklvea, by way of poGtive covenant and exprefs corn- 
pad ; to promife to be their God if they’ would be his peo- 
ple ; to give them a portion of temporal blcffingf as intro- 
ductory to future and fpirituai ones ; and to engage them in 
his for vice by immediate rewards, till they could be led on 
to higher views, and prepared by the bringing in o‘ a better 
hope to worfhip him in fpirit and in truth. With regard 
to what may be called the theory of religion, mankind were 
yet fcarcely got out of their childhood. Some extraordinary 
perluns indeed occalionaily appeared in different countries, 
fuch as Enoch, Noah, Abraham, and Job, with many others, 
who had a more enlarged profpett of things, and entertain- 
ed more worthy fentiments of the divine difpenfations and 
of the ultimate end of man ; but thefe were fat fuperior to 
the times in which they lived, and appear to have been pro- 
videntially railed up to prevent the favage ftate and favage 
idolatry from becoming uciverfal among men. See Sa- 
vaoe. ... Mr 

The worfhip which was praflifcd by thofc holy men The puri- 
appyars to have confided principally of the three kinds wor * 

facrifice mentioned clfewhcrc (fee Sacrifice) ; to which | 5 ^ c ° e#r jy 
were doubtlcfs added prayers and praifes, with the more *a-*£ M p? -. 
luablc oblation of pure lunds and devout heart*. Such of formed in 
them as looked forward to a future redemption, and had^ith 
any tolerable notion of the means by which ii was to be ef- 
fected, as Abraham certainly had, muft have been ferifible 
that the blood oi bulls and of goat* could never take away 
fm, and that their facrifice* were therefore valuable only when 
they were offered in faith of that great promite, ‘ 4 which they, 

3 M 2- having 


(u) There are great difputes among the learned refpe&ing the antiquity and the author of the boot of Job, and whe- 
ther it be a hiftory of events, or a poem which has its foundation in hiltory. All fober nun, however, are agreed, that 
there really was fuch a perfon as Job, cmirent for patience under uncommon luffcrir.gs { and that he was oi veiy remote 
Antiquity. The LXX. give u* the names of hu father and mother, and fay that he wa* the fifth from Abraham- 
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Tt-.eahry hav'ng fern ft afar off, were nerfuaded of, and embraced ; 

from ’\e an <i confefled that tlicy were ftnneen and pd "tins upon 
fa* , of A- . „ * - 5 T •* 

frm tnthc^®^' 1 ' 

comiiv el That fuch perfotrs looked for u a better country, even a 
Chrift. heavenly one,*’ in a future date, cannot be queftioned ; lor 
'"""“v ' they knew well how fin and deeth had entered ir.to the 

world, and they mud have under flood the promife made to 
their original progenitor, and repeatedly renewed to them- 
{elves, to include in it a deliverance at fomc period from eve- 
ry conference of the firft tranf^rcllion. They were to ad 
intents and purpoft* Chriftians a well as we. '1 hey in- 
Of their confidence in a Redeemer, who in the lift- 

luOccmcr ; nc ^ s lime was to appear upon earth, while we place oart 
in a Redccr.tr thet h-s been already raanifclted ; they ex- 
prrficd that confidence by one mode of woilhip, we exprefs 
it by another ; but the oatriarcbal worflrp had the tune end 
in view with the Chrifttaa— the attainment of cverlalliiy life 
in heaven. 

The generality of men, however, appear not, in the early 
iwerer, ^ a g C w hith »t now write, to have extended their view# 
gt^ua beyond the prefen t life. From the confuted remains or an- 
cient tradition, they acknowledged indeed feme fupeiusc 
power or powers, to whom they frequently applied for di- 
rection in their affairs ; but in all probability it was only for 
direction in temporal affair r , fuch as the cultivation of the 
ground, or their rraufe&ions with each other. In the then 
bate of things, when no part of the wo r ld was oterftocked 
with inhabitants, and when luxury with its confcquencea 
we:e every where unknown, virtue and vice muft have pro- 
duced their natural iffctt* ; and the good man be;n^ hxppy 
hcic, and the wicked man mifcrable, rcafon had no data from 
which to infer the reality of a future ftatc of rewards and 
punifhnieMS. lhofe who weir blcflcJ with the light of re- 
velation undoubtedly looked forward to that ftate with a 
* bc-ly joy ; but the reft worfhtpped fuperior powers frsm 
worldly mc»tives. How many of thofe powers there might 
be, or how far their influence might reach, they knew not. 
Uncertain whether there be one Supreme Governor of the 
whole world, or many co-ordinate powers prefiding each 
over a particular country, climate, or place— gods of the 
hub and of the valleys, »* they were afterwarda dikingaifh- 
cd — they thought that the more of thefc they could engage 
in their intcrcft the better. Like the SnanUM therefore, 
in after times, they fought, wherever they came, the * 4 man- 
ner* of the god of the land,’* arid ferved him, together with 
their own god«. 

Thus was the world ready to lofe all knowledge of the 
true God and his worlhip, had not he been gracioufiy pica- 
fed to interpofc, and take rifedut) care to preserve that kaow- 
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34 ere rn.-iit fedge in one nation, from which it might be conveyed to the 
tftiopum reft of mankind at different times, end in greater or leis dc- 
iaMgjft. g.xes, as they Jbonld be capable of receiving it. To this 
pmpofe he made way for the removal of Jacob sad his fa- 
mily to one of the mofl improved and pdifhcd countries of 
the world ; and introduced them into it in a manner fo advan- 
tageous, as to give them an opportunity of imparting much 
religious knowledge to the natives. The natives, however, 
were grots idolaters; and that his ckofen people might be 
as far as poffiblc from the contagion of their example, 
he placed them upon the borders of Egypt, where, though 
they multiplied exceedingly, they were by their very oc- 
4 Ctruxlvi.cupttion f Hill kept a feparal* people, and muft have been 
33>34* rendered, by a long and feverc opprefiion, in a great degTec 
'tvcite from the manners and religion of their neighbours. 
This avcriion, however, feems to have gradually become let's 
and lets ; and bef ore they weic ratraculoufiy redeemed from 
their houfe of bondage, they had certainly loft all correct 
notions of the unity of God, and the nature of his worfhip, 
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and hfd adopted the greater part of the fitperftiuons of Tt so *yy 
their talk-mailer*. Of this we need no other proof than j *”• 
vrbat is implkd in the words of Moles*, when he laid into rwij f (<> ^ 
God, ** iichold, when I come unto tin* children of Ifrael, coming * 4 
and fey unto them, the God of your fathers hath lent me Chrsft. 
unto you ; and they {hall fry (Into me. What is his vamk/ * 
what fhall I lay unto them V* Hrd not the deftined'la wgiver * i ‘ kJ * ‘ *• 
of the Hebrews been aw?;e that his coimtryinen bad adop- *45 
ted a plurality of god*, this difficulty could not have occur- 
red to him ; for mtmrt arc neve* thought of but to diilinjnilh * 
fiom each other beings of tlie hmt kind ; and he muft have 
remembered, that In Egypt, aliere tl»c multitude of gods 
was marfh ailed into various cfoffcs, the knowledge of their 
name* was deemed of great importance. This we learn 
Ike wife tram Herodotus, who informs u* *, that the Pelal- + f - 
gi, after fettling in Greece, thought it neceflary to conoih ca p. jj, 
the orsdc of Dodoua, whether it would be proper to give jj- 
to their own gods the names of the Egyptian divinities? 
and th*t the oracle, as might have been fuppoied, ?ffurcd 
them that it would. Indeed the Hebrews during their re- 
fidence in Egypt had acquire i fuch an attachment to the 
idolatrous worlhip of the country, that it appears never to 
have left them entirely till many ages afterwards, when they 
were carried captive into Babylon, and fcverely pnnifhcd for 
their repeated apoftacies ; and fo completely were they in- 
fetuated by thefe fupcTftitions at the era of their exodus, 
that, as the prophet E/.ckicl informs us*, they icbelled « ch. xx. 
againft God, and would not caft away their abomina- 
tions, or fbifake the idols of Egypt, even in the wry d ay 
that the hand of Omnipotence was lifted up to bring them 
forth of that land in which they had been fo long and fo 
cruelly oppreffed. In fuch a ftate of things, to have fufler- 
cd them to remain longer in Egypt, could have (erved no 
good purpofe ; and therefore to fulfil the promife which he 
had given to Abraham, God dctcrmiiud to deliver them out 
of the hand of the Egyptians by means which Ihould con- 
vince both them and their offspring of his own lupremacy 
over heaven and eaTtb. f 

As Mofcs was the perfon appointed to deliver God’s mef- m- fe« ap- 
fege to Pharaoh, and to demand of him leave for the Ilrael- lointed to 
ites to go three days journey into the wildcrncf* to fcrvehing them 
the God of their fathers, it was neceflary that he fttould he 0 "* J f t * 
endowed with the power of making miracles to evince thc fe> * 
reality of his divine million. Without a conviction that 
his claims were well-founded, neither Pharaoh nor hi# own 
countrymen could rcafombly have been expected to b'ften to 
the propofals of a man who, though blcfled in his youth 
with a princely education, had come directly on his embtfly 
from the humble employment of a fhepherd, wlsich he had 
tor :nany years exercifed in the country of Midian. ’l*o 
prove that he was really fent by God, any vilible and un- 
doubted controul of the laws of nature would have been 
abundantly fcrftcient ; but he was to prove not only litis 
truth, but alfo tin: unity of the Divine natuic ; and the mi- 
racles which he was directed to work were executions of 
judgments again ft the very gods of Egypt *. * Ex d. ’ 

When Pharaoh firll turned a deaf ear to his requeft, tho' lt 
enforced by the converfion of a tod into a ferpent, at the 
command of Jehovah he fmole with the fame rod upon the 
waters it) the river, which were inftautly converted inton-cjro- 
blood, and oceauoned the death of all the fifties that iwam pewry of 
in them. To any people this miracle would haw been atkemindfl 
proof of Divine agency ; but it was in a particular manner "h'eh he 
calculated to open the eyes of the blind and infatuated E- Wr ° * 
gvptians, who confidered the Nile as one of their great eft 
gods and all the tithes that it contained aa fubordiuau di- 
vinities. They called that noble river fomc limes 
fometimes OJutt, I'ook times CoxUm (fee Cano a tie), and 
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not ufi r rtfqd*nt'y *l*»«**t (x) 5 »o4 adored It u the pver.t 
of all their deities. What then nmH the people hive thoujht 
when they faun! their molt revircd god, at the command 
of a fenruit of Jrkovah, convened into blood, ami all Jut 
facrcd offjprirg into ftinkiiuf care ales i To conceive their 
conticroatioa, if it can he conceived, the reader mud rc- 
membe-, that the Egyptian pridls held blood in the trtmoft 
abhorrence, as a thing of wliich the very touch would deep* 
ly pollute them, and require immediate and expia* 

tioo. The fame (acred river was a fecord time polluted, 
when it feat forth frogs which covered all the land of K- 
gypt, and died in the h r*u fc • , in the village*, and in the 
facte* ; tkn* rendering it impoffible lor the people to avoid 
the u>uch of dead bodies, though from every loch contact 
they believed themfclvts to contract an impurity, which, in 
the cafe before us, muff luive been t!>e more grievous, that 
in the whole country there was not left a pool of uninfiteted 
water to waih away the ilain. 

The third plague inflicted upon the Egyptian* waft, the 
converting of the duft of the land into lice, upon man and 
upon bead, throughout the whole kingdom. To fee the 
propriety of this miracle as a judgment upon their idolatry, 
ve mud recoiled their utter abhorrence of all kinds of ver- 
min, and their extreme at teat ion to external purity above 
every other people perhaps that has hitherto cxifted on the 
face ©t the earth. Upon this head they were more particu- 
larly folicitous when about to enter the temples of their 
gods ; for Herodotus inform* u*, that their priciU wore li- 
nen raiment only, and fliaved off even' hair from their heads 
and bodies, that there might be no !ou/e or other detellable 
object upon them when performing their duty to the gods. 
This plague therefore, while it tufted, made it impoffiblc for 
them to perf rm their idolatrous worlhip, without giving 
fuch offence to their deities as they imagined could never 
be forgiven. Hence we find, that on the production of 
the lice, the priefta and magicians perceived immediately 
from what hand the miracle had coine, and exclaimed, 
“ This is the finger of Cod I** The fourth plague ieema 
to have been lil^ewife acknowledged to be the finger of 
IhmI, if not by the magicians, at leal! by Pharaoh ; for in 
a fit of terror he agreed that the Ifraelites fhould go and 
ferve the Lord- That he was tcrriicd at the (warms of 
lies which infefted the whole country, except the land of 
Gofhcn, will excite no wonder, when it is known that the 
worlhip of the fly originated in Egypt ; whence it waj car- 
ried by 1 he Caphtorim to Palestine t by the Pbanicians to 
Sidon, Tyre, and Babylon ; and from thefe regions to other 
parts of the world. The denunciation of this plague was 
delivered to Pharaoh early in the morning, when he was oh 
the basks of the Nile, probably paying his accuftomcd de- 
votion to his greateft god ; and when he found himfel’ ami 
his people tormented by a (warm of fobortKnate divinities, 
who executed the judgment of Jehovah in defiance of the 
power of the fupreme numen of Egypt, he mull have been 
convinced, had any candour remained in his mind, that the 
whole tyftem of his fupcrftition was a mafi> of abfuiditkn, 
and that his gods were only humble m ft fitments at the dil- 
pniil of a Superior Power. He was not, however, convin- 
ced ; he was only alarmed, and quickly rclapfed into hi* 
wonted obftioacy. The fifth plague therefore, the murrain 
among the cattle, brought death and dcftru&ion upon his 
moil revered gods themfclvts. Neither Oiirie, nor Ifia, nor 
Ammon, nor Pan, had power to lave his brute representa- 
tives. Tke (acred bull, and heifer, and ram, and goat, were 
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carried off by the fame malady which (wept away all the Thsnlogy 
other herds of deities, tliefc dii \fienord $ who lived on graft 
and hay. The impreffion of this pun<fhment mull have^.^ ,’ 0 th ~ 
been awful upon the minds of the Egyptians, but perhaps coni/vof 
not equal to that which fuccceded it. CH riit. 

In Egypt there were fevera! alters on which human fa- 
crifice* were offered ; ar.d from the tkfcript-.ou of the per- 
fons quali.ied to be victims, it appears that thofc unhappy 
beings mull have been foreigners, as they were required to 
have bright hair and a particular complexion. The hair 
of the llraclites w*s much brighter than that of the Egyp- 
tian*. and their complexions fairer ; and therefore there can 
be little doubt hut that, during their refidence in Egypt, they 
were made to furnifh the victims demanded by the bloody 
god*. Tliefc victims being burnt alive on a high altar, 
and thus fieri Seed for the good of the nation, their allies 
were gathered together by the priells, and fcattcrcd up- 
wards in the air, that a blcffing might be entailed on every 
place to which an atom of this dull Ihould be waited. Mo- 
les too, by the direction of the true God, took allies of 
the furnace, probably of one of thofe very furnaces in which 
fome of Ins countrymen had been burnt, and fprinkiing 
them towards heaven in the fight of Pharaoh, brought 
boils ard blains upon all the people, of fo malignant a na- 
ture, that the magicians and the other miniftersof the medi- 
cal gods, with which Egypt abounded beyond all other coun- 
tries, could not tbctnfclves efcape the infection. 

The power 6 of dxrkneft were thus foiled; but the heart of 
the monarch was ftill hardened. Deftrudtion was therefore 
next brought upon him and his country by the elements, which 
were among the earlieft idol deities not only of the Egyptians, 
but of every other polythriftic nation. 44 *1 he Lord rain- 
ed hail upon the laud of Egypt ; fo that there was had, , 
and fire mingled with the hail, fuch as there was none like 
it in all the land of Egypt Itncc it became a nation. And 
the hail fmote throughout all the land of Egypt all that was 
in the field, both man and btaft ; and the hail fmote every 
herb of the field, and broke every tree of the field.’* Thu 
was a dreadful calamity in itfelf ; and the horror which it 
excited in the minds of the people mull have been greatly 
aggravated by the well known fad, that Egypt is bleffed 
with a iky uncommonly ferene ; that in the gicateft part of 
it rain hi* never been feen at any other time fincc the crea- 
tion of the world ; and that a flight and tranfient thower is 
the tttmoft that in the ordinary courfe of nature falls any- 
where throughout the country. The fmall quantity of ve- 
getables which was left undeftroyed by the fire and the hail 
was afterward* devoured by locufts, which by a ftrong caff 
wind were brought in fuch numbers from Arabia, where 
they abound at all times, that they covered the whole face 
o? the earth, and did eat every herb of the land, and all 
the fruit of the trees, to that there remained not any green 
thing in the trees or in the herbs of the held through all the 
land of Egypt. 

The miuh plague which the obft inter of Pharnah brought 
upon hi* country, whilft it Severely ptmifhed the Egyptians for 
their cruelty to the Heb ews, (truck at the very foundation 
of ail idolatry. We have elsewhere (hown, thai the firft ob- 
jects of idolatrous worfhip t vc?-e the cotiten ’trig powers of 
li/ht and darkncls (fee Polythlism ) ; anil that t lie bene- 
volent principle, or the power of light, was everywhere be- 
lieved to maintain a conftant Superiority over the power of 
darknefs. titlch was the faith of the ancient Perfiuns ; arid 
luch, as a very learned writer has lately proved, was like- 

trifu 


(x^ Whence came the Greek word **'«»*', the octet. 
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ThciloCT wife the faith of the earlier Egyptian*. It was therefore 
h\\i( \ wldom truly divine, that God, to fhow the vanity of 

ditn to the imaginations, brought upon tliofe votaries of light* 

.coming of who fancied themfelves the offspring of the fun, a pretcr- 
CNnrt. natural darknefs, which, for three days, all the powers of 
b ’ I heir fujircme deity and his fubordinate agents could not 
• chfpd. 

The tenth and tail plague brought upon this idolatrous 
-people was more univerialiy and f eve rely felt than any which 
had preceded it. It was I ike wife, in forac fenfe, an indance 
of the lex ta/ionb , which requires an eye for an eye, and a 
tooth for a tooth, & c. Mofts was commanded, at his firft 
interview with Pharaoh, to fay, 44 Thus faith the Lord, If- 
rail is my fon, even my firft-boru. Let my fon go that he 
may (erve me : and if thou refufe to let him go, behold, I 
will llay thy fon, even thy fir 11 born.’' Before this threat 
was put in execution, rvery attempt was made to fofteu the 
hardened heart of the obllinatc tyrant. The waters of bis 
facrcd river were turned into blood, and all the fifhes that it 
contained (lain ; frogs were brought over all the land to pol- 
lute the people ; the minifters of religion were rendered fo 
impure by vermin, that they could not difeharge their wont- 
ed offices ; the animals moll revered as gods, or emblems of 
gods, were cut off by a murrain ; the elements, that were 
everywhere worfhipped as divinities, carried through the 
land a devaftation, which was completed by (warms of lo- 
cults ; the alhes from the facrcd fumace, which were 
■thought to convey bldTings whitherfoever they were wafted, 
were made to communicate incurable difcaft*; a thick and 
preternatural darknef* was fpread over the kingdom, in de- 
fiance of the power of the grdat Ofiris ; and when the hearts 
of the people and their fovcrcign continued Hill obdurate, 
the eldell fon in each family was flain, becaufc they refufed 
toltt go Ifrael, God’s tirflbern. From this univerfal pefti- 
lencc the Ifraclites were preferred by fprinkling the door- 
pofU of their houfes with the blood of one of the animals 
aiored in Egypt ; a fact which, as it could not be unknown 
to Pharaoh or his fubje&s, oui/ht to have convinced that 
people of the extreme abfurdity of their impious luperlti- 
tions. This died it feems not to have had ; hut the death 
of the firft.born produced the deliverance of the Hebrews ; 
for when it was found that there was not a houfe where 
there was not one dead, “ Pharaoh called for Mofes and 
.Aaron by night, and (aid. Rife up, and ^et you forth from 
among my people, both you and the children of llracl ; and 
blcfs me alfo. Aud the Egyptians were urgent upon the 
people, that they might fend them out of the land in Italic; 
for they f&id, We be all dead men (y).** The wonted ob- 
jlinacy of the monarch indeed very foon returned ; and his 
fubjeds, forgetting the lots of their children, joined with 
him in a vain attempt to bring back to bondage the very 
people whom they had been thus urgent to fen 4 out of the 
land ; but their attempt was defeated by Jehovah, and all 
who en 'aged in it drowned in the Red Sea. 

'lhe God of Ifrael having thus magnified himfclf over the 
Egyptians aud their gods, and referred his people from bon- 
dage by fuch means as mud not only have druck terror aud 
aftonilhment into the whole land, but alfo have fpread his 
siamc through all the countries which bad auy commuuica- 
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tion with that far-famed nation, proceeded to inftnitt and ‘Theolofy 
cxcrcifc the Hebrews for many years in the v/ildcrncfs. ^ r 5 ,m c,i < 
He inculcated upon them the unity of the Godhead ; gavcjjj^ ^ 
them datutes zud judgments more righteous than thofe of , onunjr of 
auy other nation ; and by every method confident with the Chrift. 

freedom o! moral agency guarded them againfl. the conta- * v * 

gion or idolatry and polytheiim. He fent his angel before 

them to keep them in the way, took upon himfclf the of- 

lice of tficir fup re me civil governor, and by his preftnee di-thc ifrael. 

uded them in all their undertakings. He led them with he* fo lor* 

repeated figns and wonders through the neighbouring na ,n 

tions, continued to try and dilciplinc them till they wcre dcriicU ’ 

tolerably aitcched to his government and eitabliftied in his 

worfhip, and introduced them into the Promi'ed Land when 

its inhabitants were ripe tor deft roll ion. At their entrance 

into it, he gave them a fummary repetition of their former 

laws, with more fuch ordinances, both of a ceremonial and 

moral kind, as were both l'uited to their temper and cfjr- 

cum (lances, as well as to prefigure, and by degrees to 

prepare them for, a more pcrlcd. difpenfation under the 

Mefliah. 


The Jewifh law had two great objects in view ; of which Q 
the firft was to p refer vc among them the knowledge of the^^, oftf»« 
true God, a rational woifhip (printing from that know- JcwdhUw. 
ledge, and the regular practice of moral virtue ; and the fe- 
coud was to fit them for receiving the iccomplifhment of 
the great promife made to their anccftors, by means analo- 
gous to thofe which a fchoolmafter employs to fit his pupils 
for dilcharging the duties of maturer years. Every thing 
in that law peculiar to itfelf, its various ceremonies, modes 
of fact dicing, the fanetions by which it was enforced, and 
the theocratic government by which it was adminidcrcd, 
had a direct tendency to promote one or other of thefe ends ; 
and keeping thefe ends in view, even the minuted laws, at 
which impious ignorance has affected to make itfelf merry, 
will be difeovered by thofe who (ball ftudy the whole lyftcm, 
and are at the lame time acquainted with the grnuis of an- 
tient polytheiim, to have been enacted with the moll con- 
taminate wildom. # 

It is not ealy for us, who have been long hie (Ted with 
the light of revelation, and who have cultivated our minds 
by the ftudy of the fei cnees, to conceive the propenhty of 
all nations, in that early age of the world, to the worlhip of 
falfc gods, of which they were daily adding to the number. 

It is indeed probable, from many pafiages of Scripture, as 
well as from profane authors of the greateft antiquity, that 
one fnpreme numen was everywhere acknowledged ; but he 
was confidcred as an extramundanc being, too highly exalt- 
ed to concern himfclf with the affairs «♦’ this world, the go- 
vernment of which, it was believed,- he had delegated to va- 
rious orders ot fubordinate deities. Of thofe deities, tome 
were tappofed to have the charge of* one nation and fome 
of another. Hence it is, that we read of the gods of Egypt, 
the gods ot die Amorites, and the gods of the different na- 
tions round about I’aleltme. None of thofe nations denied 
tlie cxiftcncc of their neighbour’s gods ; but all agreed, that 
while the Egyptians were the peculiar care or Ofiris and 
ft)}, ihc Amorites might be the favourites of Moioch, the 
Phtcniciaus of Cionus, and the riuliftincs of Dagon ; and 

they 


(y) For this account of the plagues of Egypt, we arc indebted to the very valuable Otferwtiionj on the tabjeft lately 
pubhlhed by Mr Bryant. We have not quoted the authorities by which the learned and pious author fupports his opi- 
nions ; becaufc it is to be hoped, that lor a fuller account of thefe important tranfaCtions the reader will have recourfc to 
his work, of which we have given only a very brief abilraft. For much of the precedin ; parts of this fe&ion, 
we acknowledge our obligations to the late Biftiop Law’s admirable difeoutfe on the StvtraJ Dtfpcnfatieiu of Revtakd 
/leiigbn. 
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Tkoloff thry had no obJrAkm oeetflonally to join with each other 
ftam iU j u t f, c wor (hjp 0 f their rcfpcctivc tutelary deities. K*T» it 
iua io the was l h°ught imuicty iu foreigners. while they (mourned in 
»a»nf of a ftiangc country, not to facrificc to the gods of the olacc. 
cferut* Thus Sophocles makes A’tigone fay to her father, tint a 
w '" v— — ft ranger (hould both venerate and abhor thofe things which 
ate venerated and abhorred in the city where he relides j 
• C'lbt «. and another author *, who, though comparatively late, drew 
/**'*■<?• much of his information from ancient writings, which are 
now loft, allures us, that this complaifance proceeded from 
the belief that the “ feveral parts of the world were from 
the beginning distributed to feveral powtrs, of which each 
had his peculiar allotment and rcfidence.” 

From this notion of local divinities, whofe power or par- 
tial fondnels was confined to one people, the Ifraelites, at 
their exodus rom Egypt, appear not to have been free ( z ). 

1 3 cnee it is, that when the true God fir ft tells them, by 
their leader Mofes *, that if they would obey kis voice in- 
deed and keep his covenant, then they (hould be a pecu- 
liar treasure to him above all people : to prevent them 
from fuppofinp that he fhaicd the earth with the idols of 
the heathen, and had from partial fondnels chofcn them tor 
his portion* he immediately adds, for all thr earth is 
mini. By this addition he gave them plainly to under- 
*SJ . ftand that they were chofcn to be his peculiar treafure for 
thdrrfepa- ^ 0,nc putpofc o l general importance ; and the very full ar- 
padao from tide of the covenant which they were to keep was, that 
other they (hould have no other gods but him. So inveterate, 

(iconic. however, was the principle which led to an intercommunity 

of the objects of worihip, that they could not have kept 
this article of the covenant but in a (late of reparation fr m 
the reft of mankind f ; and that feparation could neither 
have been effc&ed nor continued without the vifibie provi- 
dence of the Almighty watching over them as his peculiar 
treafure. This we learn from Moles himfelf, who. when 
interceding for the people after their idolatrous worihip o* 
the golden calf, and intreating that the prefence of God 
would ftiil accompany them, adds thefe words $ : 14 For 
wherein (hall it be known here that I and thy people have 
found grace in thy fight? Is it not in thafTHOU goest 
with us ? So (hall we be separated, I and thy people, 
from all the people that arc upon the face of the earth.” 
Upon this feparation every tiling depended ; and ihcTCiorc 
to render it the mure fccure, Jehovah, who in compliance 
with their prejudices had already affirmed the appellation 
of their tutelary God, was ’racioufiy pleafed to become 
iikewife their fupreme Magiftrate, making them a 44 king 
dom of pricfts and a holy nation,” and deliver its * to them a 
digeft as well of their civil as o* their religious laws. 

The Almighty thus becoming their Kin*. the govern- 
ment of the Ifraelites was properly a tmeocracy, in which 
the two foci^tics, civil and religious, were of couric incor- 
porated. They had indeed after their fcttleinent in the 
Prornifed I. and, at firft, temporary judge i occafionally railed 
up \ and afterwards permanent magillratcs called hugt t to 
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lead their armies in war, and to give vigour to the admin! • Theology 
ftration of juftice in peace; but neither thofe jud *es nor 
thofe kin ’• could abrogate a fin Ic law of the original codc,,^ " 0 ihc 
or make the (mailed addition to it but by the fpirit ot pro coming of 
phccy. They cannot therefore be conlidcrcd as fupreme Chnik. 
magistrates, by whatever title they may have been known ; f 

for they were to go out and come in at the word of the 
priefts, who were to a(k counfcl for them of the Lord, and 
with w hom they were even aflociated in all judicial proceed- 
ings, as well of a civil as of a fpiritual nature Under* Nnm 
any other than a theocratic government the Hebrews could**™ 41 • 
not have been kept feparate from the nations around them tj, 

or if they could, that feparation would not have anfwered 
the great purpofe for which it was ciUblilhcd. “ The peo- 
ple, on their leaving Egypt, were funk into the lowcit pi se- 
ttees of idolatry. To recover them by the difcipiinc of a 
fep nation, it was nccefiary that the idea of God and his 
attributes (hould be imprefted upon them in the mod fcnfiblt 
manner. But this could not be cotnmodtoufly done under 
his character of God of the univerfe : under his character of 
King o* 1 Traci* it well might. Hence it is, that we find him 
in the Old Teltament fo frequently repreiented with affec- 
tions analogous to human pafiions. The civil relation iu 
which he itood to the Ifraelites made fuch a representation 
natural ; the grofloefi of their conceptions made the rc- 
pretentation hectflary ; and the guarded manner in which it 
was always qualified prevented it from being mifehievous*.” * WsAur- 
Hencc too it is, that under the Mofaic difpeafation, ido 
litry was a crime of ilate, punilhable by the ci»il T * 

(Irate. It was indeed high treafon, again ft which laws were 
enaded upon the juileft principles, and carried into effect 
without danger of error. Nothing Ufs indeed than penal 
laws of the fevereft kind could have re ft rained the violent 
propenfity of that hcadftrong people to worihip, together 
with their own God, the gods of the Heathen. But penal 
laws enacted by human authority for errors in religion are 
raanifeftly unjuft; and therefore a theocratic government 
feetnt to have been abfolutely ncceftaiv to obtain the end- 
for which the Ifraelites were feparated from the t'urround* 
ing nations. , 53 , 

It was for the fame purpofe of guarding them agninft ido. Anti of tfcs 
lair)-, and preventing all undue communications with their 
Heathen neighbours, that the ritual law was given, a ter 
their prefumptuous rebellions in the wildemefs. Before the 
bufiricls of the golden cal‘, and their frequent attempts to 
return into I-gypt, it teems not to lave been the Divine in- 
tention to lay upon them a yoke of ordinances ; but to 
make liia covenant depend eatfiily upon their duly piadti- 
fing the rite of circumciftm ; obferving the fcftivals inftitu- 
ted in commemoration of tlieir deliverance (rom bondage, 
and other (ignal l'crviccs voucbfafedjhem ; and keeping in- 
violate all the precepts of the decalogue (a), which, if they- 
had done, they (hould have even lived in them *. But af-* Kriur * 
ter their repeated apoftacica, and impious wifltea to mix/.r?. b. ivv 
with the fui rounding nations, it was neceflary to (object fee- 6. 

them 


(z) It is not irdeed evident that they had got entirely quit of this abfurd opinion at a much later period. Jephtha,. 
one of their judges, who, though hal f paganized las Warburton obicrves) by a bad education, had probably as cvrreft - 
not ions of religion as an ordinary Ilraelite, certainly talked to the king of Ammon as if he had believed the different ' 
nations of the earth to be under the immediate protection of different deities; 14 Wilt not thou (fays he) pofTefs that 
which Chemolh thy god - iveth thee to poiTefs ; £>0 whomioever the Lord our God (hall drive out from before us,-, 
them will we poflefs. (Judges xi. 24). 

(a) Of tbcle precepts we think it not necefiaty, in an abftra& fo (hort as tin’s, to waftc the reader’s time with a for- 
mal and laboured defence, 'l’o the decalogue ro objection can be made by any man who admits the obligations of na- 
tural religion ; ‘or, except the obfervatien of the Sabbath-day, it enjoins not a (ingle duty which docs not by the coa- • 
feiiion ol all men rcluit from our iclalious to God, o Uriel ves, and our lellow-cicatuics. 
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them lo i multifarious ritual, of which the ceremonial part* 
were folcmn arid fplendid, fitted to engine and fix the at* 
. tension of a people wbofe heart* were grofs j to infpirc them 
f with aw ui reverence, and to withdraw their iftA'OM from 
the pomp and pageantry of thofe idle hiper ft itions which 
they had fo loti* witneffed in the land of Egypt, lo keep 
them warmly attached to their public worihip, that worihip 
wtt lorded with operofe and magnificent rites xnd fo com- 
pletely incorporated with their civil polity as to make. the 
lame thing* at once duties of religion and arts of ftitCi i he 
frrvice o! God w a* indeed fo ordered a* to be the conflant 
Jiulineh at. well a* entertainment of their live*, fupplyinj the 
place of all other entertainment* ; and the facriticcr which 
they were commanded to offer on the moll lolemn neon- 
ftons, were ol fuch animal* as the Egyptian* and other Hea- 
then* deemed facred. 

Thus a heifer without Memilh was in E;’tpt held fscred 
to the goddefs Ifia, ami actually wor (hipped r.s the repre- 
fentative of that divinity ; but the fame kind of hei er was 
by the ritual law of the Hebrew* commanded to be burnt 
without the camp, as the vtlell animal, and the water of Ir- 
r ‘ par at ion to he prepared from her alhesf. *)*he goat was by 
the Egyptian* held in great veneration as emblematical of 
their ancient god Pan, and facrifices of the moll abominable 
kind were offered to the impure animal (ice Pan); but 
God, by hi* fervant Moles, enjoined the llrarlitcs to offer 
gouts thenfctvro a* facrifices for fin, and on one occaltn:i to 
difrmfs the live animal Haded with maledictions into the 
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dared to be abominations to the I/wd. The Pharuci.ms, ’Hied- ry 
however, and the Cananuites, entertained an opinion that 
every child came into the world with a podvhd aahtre, andj Arn tof jl 
that this pollution could be removed only by a fttflral firt. coming «>f 
Hence they took their new born infant*, and with particu* Chrffl. 
lar ceremoniss made them pals through the fitmc of a pile ' * 

facred to Dad or Moloch, the Jymbols of their great god c j, # 

the fun. Som< turns this purgation was delayed till rhe 1 iw»f- fp*<. 
chiklrcn had arrived at their tenth or twcfcth year, whcti'iny n«r, 
they were made cither to kip through the dime, or run fe-j ® 1 
vcral time* backwards and forward* between two contiguous ; jijc ITture. 
iacred fire* ; and CV.ia luftra.ion was fuppofed to free them 
from every natural pollution, and to make them through 
li J c the peculiar ca-e of the deity iu whofe honour it was 
performed The true God, however, who would have no « Sp*m*T 
fellow (hip with idol*, forbade all luch purgation amrni * hishh. ii c*p. 
people, whether done by fina confceraicd to himfeb Or to *3. 
the bloody deities of the Syrian mtion*. “ There (hall not 
lie found ((ays he) among you any one that maketh his fon 
or his daughter to pafs lhiou*tl the fire f, M t Dent. 

There are, ir, the Jewifij law, few precepts more fre- ay h* »o. xiL 
qttentfy repeated than that which prohibits the Teething 
a kid in its mother's milk f ; and there being no moral fit- 2 4^ 
nef* in (his precept when confidcred absolutely ?.nd without * £ loe j s i 
regard to the ciieumdancea under which it was given, m , 9 ’ Mn , ’ 
fidel ignorance has frequently thought fit to make it the 16. Dx.uk 
tubjcCt of ptofane ridicule. But the ridicule wi|l be for- ***• **• 
borne by thofe who know that, among the nations round 


• Leak, wildcrncfit *. The Egyptians, with finjuhiT zeal, worlhip- 

* vi> pet! a calf without blenillt as the fymbol of Apis, or the 

«od of fertility ; and it appear* fiom the book of Exodus, 
that the Ifraelitei themfclvcs had been infcfted with that 
fuperftition. They were, however, fo far from being per- 
mitted by their Divine lawgiver to confider that animal a* 
in any refpeft facred, that their priefts were commanded to 
H Lev. is. 0 ff cr for thetnfeWes a young calf as a f:n offering |J. No 
animal was in Egypt lielJ in greater veneration than the 
ram, the fymbol of their god Ammon, one of the heavenly 
conftellations. It was therefore with wifdom trnly divine, 
that Jehovah, at the inftitution ol the paflbvcr, ordered his 
people to kill and eat a young ram on the very' day that 
f ffNw.vr the Egyptians began their annual folcmniliet § in honour of 
*iUb*Rit *^*l animal as one of their great eft gods ; and that he en* 
l,b. ii. cap. joined the blood of this divinity to be fprinkled ?« a fign 
4 - uoon the two fide pods and upper door poll of the houfc in 

which he was eaten. Surely it is not in the power of ima- 
% gin?! ion to conceive a ritual better calculated to cure the 
Ilraelite* of their propcufity to idol worihip, or to keep 
them feparaie from the people who had firft given them that 
propenfity, than one which enjoined them to offer in fitcri- 
fcce the very cieatures which thrir (uperftitious mailers had 

• worfhipped as gods. “ Shall we ({aid Mofes) facrifice the 
®bomin?tions of the Egyptian* before their eyes, and will 
they not ttor.e u* ?" 

But it was rot a^aird Egyptian idolatry only that the 
ritual law wa framed ; the nations of Syria, in the mtdll 
of whom the Ifrarlites were to dwell, were addicted to ma- 
ny cruel and ahluid fupcrftitious, again!! which it was as nc* 
aUkiy to guard the people of God as againft Die brutc- 
vvorl'iip ot Egypt. We need not infoim any reader of the 
book, of Mole* that thofe nations wolfhipped the fun and 
moon and all the hoA of heaven ; or that it was part o 1 their 
religion to propitiate their offended gods by uccalinnaliy la- 
crificing their (ons and their daughters. From fuch wor- 
fhip and Inch facrifices the Tfruelilts were prohibited tinder 
the fevcrell penalties ; but we cannot confider that prohibi- 
tion as making p?.rt o! the riiaa/hw, fince it relates to prac- 
tices impious and immoral in tbcrafelves, and therefore dc- 


Judct, the feaftin^ upon a kid boiled in it* mother's milk 
was an iffti.tial part of the impious and nit ricsd ceremonies 
celebrated in honour of one o: thrir gods, who was fup- 
poted to have been fuck ted by a !iie-goat. Hcr*cc, in the 
Samaritan Pentateuch, the text runs thMS j “ ’i hou (halt 
not feeth a kid in it* mother’s milk ; for whoever does 
fo, is as one who Iscrificcs an abominable thing, which of- 
fends the God of Jacob Another precept, apparently 8 
of very little importance, is given in thefe words ; “ YV“* > - u * ca P* 
(hall not round the comers of your heads, neither lhalt thou 5 ** 
mar the comer* of thy beard * But its wifdom is frea at « Lprit. 
once, when wc know that at finnerals it was the prafticr of sis. *7. 
many o( tlw heathens, m that early period, to round the cor- 
nets of their heads, and mar their beards, that by throwing 
the hairs they had cut off upon the dead body, °r the funeral 
pik, they might propitiate the (hade of the departed herd; 
and that in other nations, particularly in Phoenicia, it was 
cuilomaiy to cut off all the hair of their heads except what 
grew upon the crown, which, with great folcronity, was 
confrcratcd either to the fun or to batum f. The nn-t ^tnur, 
learned Chritlian, if he be ?. man of reflection, mud read * fj- «P* 
with fume degree of wonder fuch laws as thefe: “ Thou flialt l5 ‘ 
not fow thy vineyard with divers feeds, left the fruit of 
thy Iced which thou haft (own and the fruits of thy vine- 
yard be defiled. Thou (halt not plow with an ox and un 
afs together. Thou (halt rot wear a garment ol divers 
forts, or of woollen and linen together But his wonder j n^u*. 
will ceale when he know* that all thefe were practices frumxui- 
which the Sabtan idolaters of the ol expected the grealeft?. *«# **• 
advantages. Their belie! in magic and judicial altiology 
led them to imagine, that by fowing different kinds of corn 
among their vine* they (hould propitiate the gods which 
were afterwards known in Rome by the name* of Bacchus 
and C'ctcs ; that, by yoking animals fo heterogeneous ?.* 
the ox and the als in the fame plough, they ftiotiM by a 
charm ftcure the favour of the deities who pre tided over the 
affairs of hiifbattdry ; and that a garment compofed or linen 
and woollen, worn under certain conjunctions of the ftin, 
would protedl its owner. Ilia flocks, his herd*, and his field, 
from Ail malign influences, and render him in the hfvrhcft 
2 degree 
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'tin* -o dugtGR p-olpisous through the whole courfe of hi* life §. 

V DUk ?*cal ceremonies, of which the very cfRrocC fcemi 
Au) t [t n? to have confided in uniting in one group or jumble thin?* 
oruijj-i never brought together by nature* were always performed 
Ckiu. in order to render propitious wood or evil demons (ice Ma- 
gic) t and therefore fuch cere mo lie*, however unim]>ort«int 
*° ^hemu-lves, were in that »ae molt wifely pruhibi ted in 
^ ltf M«(aic law, ng 'hey naturally led thofc who were ed- 
du’UJ to tlu-m to the worth ip of idols and impure fpiriu. 

1 the whole ritual of the Jewllh economy be examined 
in this manner, everv precept in it will be found to be di- 
rected aitainil tome idolatrous practice of the ape in which 
it was yiven. It-wa* therefore admirably calculated to 
keep the Iiraelitrs a fepararc people, and to prevent too 
clot* aa intercourse between them and their Gentile neigh- 
bours. And their civil inftitutea, even thofc which appear 
the moil trifling, were ail contrived with the molt canfum- 
m7te witdom to promote the fame end. The diibn&ion 
made by their law between clean tfnd unclean animals (ice 
Slav cr v, n° 33.) rendered it impoffible lor them, without 
a breach of that law, to eat and drink with their idolatrous 
neighbour* ; their Ucrcd and civil ceremonies being directly 
levelled agaluft the Egyptian, Zabian, and Canaanitiih fu- 
perlliotis, had a tendency to generate in their minds a keen 
cor. tempt of thole fupt rftitions ; and that contempt mud 
have been greatly increafcd by their yearly, monthly, and 
daily lacrifcts, of the very animals which their Egyptian 
mailers had wot (hipped as gods. 

Tlc^vio- That theic laws mLlit have the fuller efftft upon minds 
iij. Uw* grofs and carnal, they were ail enforced by temporal laitc- 

cuf«rced lions. This waa indeed the natuial and- even neceflary con* 

b* •«* fcquepce o f the theocratic government cltabliflicd in Ilrael ; 

for when God condescended to become their fupremc civil 
magistrate, he of courfe engaged to execute, either imme- 
diately by himiclf, or t y the medium of his vicegerents the 
Js# *■*€» and the kin 79, all the office* included in fuch ma- 
gi It racy. Hence it is that Moles affined them, that it they 
would hearken to God's judgments, and keep them, and do 
them, they fhould be blefled above all people ; threatening 
them at the lame time with utter deftruction if they (hould 
at all walk after other gods, and ierve them, and worfhip 
} Dent. them J. Nor were theic temporal rewards and puniO.mmU 
held out only to the nation as a colle&ivc body ; they Were 
promiltd and threatened to every individual in hi& private 
capacity as the certain comrquenccs of his obedience or 
diiobcdience. Every particular Hebrew was commanded 
to honour his father and mother, that it might go well 
with him, and (hat his days might be prolonged ; wlnltl he 
who curled hw father or hi» mother was tartly to be put 
to death A gain ft every idolater, and even »gainft the 
wilful tranfgreflor of the cercmouial law, God repeatedly 
declared that lie would fet his face, $nd would cut off that 
man from among his people : and that individuals, as well 
as the nation, were in this li‘e actually rewarded and pu- 
Bifhed according to their dclcrts, has been proved by biihop 
pin. Warburton with a (orcc of evidence y which mull carry 
/>?. bonk conviction to every mind wrhich his lordihip’s rude railings 
8. led. 4. al fomc favourite fyftem have not filled with prejudices 
a. ainft all his works Indeed the Mohiic law, taken in its 
literal fenfe, holds out no other prof'peAs to the Ifraditcs 
than temporal frtppir.ds ; fuch as, health, long life, peace, 
plenty, and dominion, if they fhould keep the covenant ; and 
temporal mifery, ty*- dilcalc , immature death, war, (amine, 
want, fubjc&ion, and captivity, if they ftiQukl break it. 
** See (lays Moles), I have let bcfoie thee this day liie and 
pood, death 3nd evil ; in that 1 command thec this day to 
love the Lord thy God, to walk in hi» ways, and to keep 
bii| command mints, awl his itaiuU*, and his judgments, that 
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thou may*. (I live and multiply 1 and the I.n*d tliy God Th« ,fl l f: R» r 
(hall blcfi thec in the land whither thou gocll to poflcU it. 

But it thine heart turn aw.iy, lo tli?x thou wilt not hear, dun tl 
hut (halt Ik drawn away, and worfhip other gods, and ferve r.m inp of 
them ; I denounce unto you this day, that ye (VJI furely h i ill 

peridr, and that yc ihail not prolong your days upon the * J 

Und whither tl.ou patted over Jordan to pottefa it." And 
dfewhere, having informed them that, upon their apoft.vcy, 
their land thoul J . be rendered like Sodoin and G morraii* 
hi add*, th-.t all men fhould know the nation oi fuch bar- 
rcnnclv bcino brought upon it, and fhould lav, " Becruu: 
they base to 1 taken ti e covenant of tlie I^ird God of their 
lathers, which he made wish them when he brought them 
forth out of the 1 s>k 1 or Egypt, the anger of the Lord 
was kindled againil this land, to bring upon it all the curLs 
that are written in this book J.” 1 D<»»e. 

From this notorious fail, which hardly any man of let-** 1, 
ters will- now dare to deny, fomc divines have concluded, xxxi£ * 
we think taflilv, that the ancient Israelites had no hope t; 7 
whatever beyond the grave; and tliat in the whole 01dWH* , o i e it 
‘I cfUmcnt there i» not a Angle intimation of a future ftate. 

That many of the loweft vulgar, who could neither rcad^ r ., ^ 
nor write, were in this ftatc of darkuefs, may be true ; but that the 
it is impofTible that fuch of them as undeillood the book of ancient 
G curbs could be ignorant that death came into the world 
by the tranlgrefiiou of their firft parent*, and that God had 
repeatedly piomilcd to redeem mankind (rom every coti^e- y on ^ ihs 
quince ot that tranlgrefijon. They muft likewife have known grave, 
that, before the deluge, Enoch Was tianllatcd into heaven 
without tailing death ; that aitciwards Elijah had the (amt 
exemption from tlie common lot of lmmanity ; and that, 
as God is no refpeder of perfons, every one who ferved 
him with the seal and fidelity o( thefe two prophets would, 
by tome means or other, be ma^e capable of enjoying the 
(a-r.e rewards. '1 he God of Abraham, Ifaac, and Jacob, 
was not the God of the dead, but of the living. 

In the carliclt periods of their commonwealth, the If- 
raJites could, indeed, only utjer % fiom different paflages of 
their tacrcd bo >ks, that theft would be a general redirec- 
tion of the dead, and a future ftatc of rewards and punilh- 
meats ; but from the writings of the prophet* it appears, 
that before the Babyloniih captivity that do&rine muft have 
been very generally received. W c (hall not, in fupport of 
our opinion, quote lift? famous pafiage iu the book ot Job 6, J Cbap. 
bceauic it is not determined at what perit>d that beautiful *'*- verfe 
and luhlime poem was admitted into the Jcwifli canon ; but i h **• 
in the Pfdms, and in the prophecies of liaiah, Daniel, and 
Ezekiel, there arc teveral texts which teem to us to prove, 
incontrovertibly, that, at the time when thefe inioired books 
were written, tvety Ifraclite who could read the fcripturct 
muft have had fomc hopes of a rcfuncAion from the dead. 

We (hall confidcr two of thefe texts, bccaufc they have 
been quoted by a veiy learned and valuable writer in fup- 
poit o’ an opinion the Jcvcrfe of ours. ,^g 

In a fublime long, computed with a view to incite the |p.j, 0 |,{. 
people to co.iiidcncc iu God, the prophet Iftiah ha* theic nion con-. 
rcmaikaUe words; ** Thjr dead men (hall live ; together lut «d. 
with my dead body (ball they aiite. Awake and fmg, yc 
that dwell in the dull ; for thy dew is as the dew of heths, 
and the earth (ball call out the dead Wc agree with t r haf>. 
biihop Warburton that thefe words arc figurative, and that** 0 * 
they were ult«Tid to give the Uraclites confolatrun in very 
dilaftious limes The purpofe of live prophet was to aflure 
tliem, that though 1 licit community (hould, in Babylon, be 
as completely diflblvcd as a dead body reduced to duft, yet 
GvhI would re ft ore them to their own land, and raife that 
community a^ain to life. This wzs indeed a prophecy only . 
of a tempoiui dtlivcrauce ; but as itjia exprdLd in terms 
3 N relating 
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1 h-B'f'pT relating to the death and rcfurre£lion of man, thede&rincof 
a rcfurrrdtion muft then have been well known, and generally 
44m t® e f c received, or fuch language would have been altogether un- 
c » • b jj cl intelligible. Ko (fay# the bifhon) ; that the language might 
ChHft. be intelligible, it was only needfary that the Ifraelitet fhould 
t-v— have diftind ideas of * refurredion rrotn the dead, with- 
out knowing that the natoial body is indeed to life again ; 
and aft he thinks that fuch metaphorical exprcflions as this 
would have the greateft force where the do&rinc ot the re- 
furrtttion was unknown, he concludes that it muft have been 
unknown among the Ifraelitcs in the days of Ifaiah *. 

Had there been no facred books among the Ifraelitc# 
before this prophecy was uttered, his lordfhip*# realoning 
would have been at leatl plaufiblc, if not conclufive ; but 
that a people who knew how death had catered into the 
world, who believed that they were by fome means or other 
to be freed from it# fting, who, it is natural to fuppofc, 
often meditated upon the bruifin? of the ferpent’# head, 
and the nature of the Heflin » which all nation# were to 
derive from the feed o r Abraham, fhould form diltinA ideas 
of a rcfurTetrion, and read this prophecy without believing 
that the natural body is indeed to rife again, wc cannot pof- 
f‘bly conceive. The very fuppofttion is one of his lord- 
fhip’B molt irreconeilcable paradoxes ; and it is a paradox 
which his fyflcm did not require him to lupport. 

The prophet Ezekiel, when the date of thing# was mnft 
defperate. i# carried by the Spirit into a valley full of dry 
bones, and afked this queflion ; 44 Son of man, can thefe 
bones live ?” To which he anfwers ; 44 O Loid God, thou 
knoweft f an anfwer which the fame learned prelate 
thinks the prophet could not have made, liad he been 
brought up in the knowledge and belief of a refurredtion 
from the drad. Our opinion ia diie&ly the reverie of that 
of his lordfbip, who kerns to have nuftaken the nature uf 
thi# fcenical reprefentation. The prophet was not afked 
if all the dead would rife at the laft day ; but only if the 
particular bones then prefented to him could live at that time, 
and while other hones were mouldering in corruption : and 
to fuch a queflion wc cannot* conceive any anlwer that a 
man brought up in the belief of a general refurreftion could 
have {riven, but — 44 O Lord God, thou knoweft.** Had 
Ezekiel been a flranger to the dodrinc of a general refur- 
rection, or had he not believed that doctrine, he would 
doubtlefi have anfwcrcd the queftiorf that was put to him 
in the negative ; but convinced that all men arc at fomt pe- 
riod to rife from the dead, “ that every one may receive 
the things done in his body, according to that he hath 
done, whether it be good or bad." he very naturally faid, 
that God alone knew whether the bones then exhibited 
to him in the tallcv lyould riit kcioic tire general rdur* 
re&ion. 
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But though the more intelli^erlt and righteous Tfrselites Theology 
certainly 44 all died in faith, and not having received the 
promiles, but having feen them afar off, were per! u. W of tu dic 

them 2nd embraced them, confriling that they were flr*nr , e r s comi;:^ . f 
and pilgrim# on earth, who deli red a better country, that Chnt 
is, a heavenly onef,'* we are not to fuppofc that this hca- 
venly defire arofc from any thing taught in the law of The hope 
Mofcs. That law, when taken by itlelf, as unconnefted f ti e He* 
with prior and fubfequent revelations, makes no mention brcw», 
whatever of a heavenly inheritance, which St Paul azures * 
us | wa# given 430 year# be ore to Abraham by a promise,} cu 
which maybe traced back to the firft ray ofc-<m k brt vouch- Lw. 
fried to talicu man in the fcntence palled on the original f 'teh. xi. 
deceiver. 4 ‘ Wherefore then ferved the law ? It w^s added - 
(fays the apoftle), becatife of tranfgreflicn#, tHI the feed 
fhould come to whom tlie promife was made. 1 * The tranf- 
greflions here alluded to were polytheitm and idolatry, 
which, with their never-failing train of cruel and deltftable 
vice#, had overfpread the w hole world ; and the primary- 
intention of the law was to Item the torrent of thefe cor- 
ruptions, for which we have fcon it was admirably calcu- 
lated; aud, like a fchoolmalter, to inftru& the Jfrariites in 
the unity and worfhip of Jehovah, and thus by degrees bring 
them to Chrift. 

But though it is apparent that a future Hate o* rewards 
ar.d punishments made no part of the Mofaic difpenfat ion f 
yet the law had certainly a fpiritual meaning to be under* 
ilood when the fulnefs of time fhould come. Every Chri- 
flian fee# a itriking rcfemblance betw'een the facritice of the 
pafchal lamb, which delivered the Ifraelites from the de- 
Ilroying angel in Egypt, and the facrifice of the Lamb of 
God, which taketh away the fin ot the world. Indeed the 
whole ritual of facritice mull have ltd the more intelligent 
«f them to laith in a future facritice ; by wducti, while the 
heel of the feed of the woman fhould be bruited, the head 
os' the ferpent fhould be completely ernfhed (fee Sac* 1- 
fice) ; and as prophets were raifed up from time to time, 
to prepare them for the coming ot the MefCah, and to 
fotctc! the nature of his kingdom, there can be no doubt 
but that thofc infpired teachers would lay open to them, a# 
far as wa* expedient, the temporary duration of the Mofaic 
law, and convince them that it was only the fhadow of 
better things to come. From the nature of their ritual, rdn 
and the different prophecies vouchfafed them, which be- ^hy t** 
came more and more explicit as the time approached forl lw . 
their accomplifhracnt, they muft fuiely ha»e been led to ** 
expect redemption from the curie of the fall by the luffcr* 
ings of their Medial* ; but that any one of them knew 
precifdy the manner in which they were to be redeemed, 
and the nature of that religion which was to fuperiede their 
own, is wholly incredible (b). Such knowledge would 

have 


(b) This doftrine is dated in fo clear a light by bifhop Bull, whom, as a divine, we think the glory of the church 
•f England, and who ha# had few fnpfrtots in any church, that the learned reader will be pkafed to have his opinions 
in his own words. “ An ip it nr, inquies, luerifnt fub lege, qui vitam setemam fperarent ? Rcfp. Qui meliores crant et 
perlpicaciore# in popu’o Judaico, verofimile eft cos leu gcncralium promiffionum vj, feu tcmporalium bonorum levi aeftt* 
inatione, feu divinx bonitatia intuitu, feu acim* fu», melioria quain caduci boni apjx*rentia, conlideratione, feu Eooclil 
exer.'pto (cui fequiori rvo acccflit Eli* rapt us j feu Fatriarcharum traditione, (quibu# l)cus mult is tndictui fpem Luturo- 
rum bonorum freer at, in quorum indictorum gencrc non minimum ent et illud, quod m’*lti eximie boni teireftris fc- 
heitatu expert e# vixerint, quod argumentum late cxequiiur Scriptor ad Hebrzos cap. 11.) feu al i is ration ib us addu&oa 
credidiTe, Deum, prxter fpecialia ifta bona ad hanc vitam pertinentia, et legibus Mofaicis com prt lien fa, etiam alia poll 
mortem cultorifcus fuis ftdn largiri velle. Imo ftatuendum illud omaino eft, nc virou fan&os cximinfque in populo 
Dei fuum inflar turn vixifTe, turn devixiftr crcdatur. Ncc refer 4 quod huju# fidei vix ac ne vix quidem ulla in Cano- 
*icb V. T. 5 cripturi» mentt’o fiat. N*m certum eft, Abrahamum filium prumiffionis, ma<dare jufTum non recufade, hac 
ntiocinationc lullentatum, I>eum potenria tanta pneditum cfTe, ut filium jam mortumn in vitam revocare, eumquc ei 
tedivivum reftitueic poflet. Cerium, inquam, illud ett, quia divinus Autor Epiftuhe ad Hebrxoa id difertc teftatur, 

cap. 
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TheoHrr made thm Impatient under the yoke of ordinance* 
from tfce t 0 which they were tubjetied ; for after the Chriftian faith 
d«m < to rht came into foil fpkndour, mankind could be no longer under 
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<»'(r jr jr of the tuition ol fuch a fchoolntafter a* the law, which " had 
Chrifk. onl)' a Jhadow of good tliinpp; and fo far from their reality, 
not even the vciy image o: them f ." Through thefe fha- 
dom, however, the Jews, aided by the clearer lii(ht of 
prophecy, though it too (hone in a dark pface, might have 
fecn enough of God** plan of redemption to make them ac- 
knowledge Jefui of Nazareth, when he came among them 
working miracles of mercy, for the Meffiah !o long pro- 
miicd to their forefatlur*, and in whom jX was repeatedly 
f)Sl faid, that all the nation* of the earth ftiouH be bkfleJ. 
Mean* ufrd While fuch care was taken to prepare the ddeendants 
to prep* re of Abraham ‘or the coming of the Prince of Peace, we 
mult not fuppofe that God was a rtfpc&cr of perions, and 
that the rvft of the world was totally neglected. The dif- 
perfion of the ten tribes certainly contributed to fpread 
the knowledge of the true God among the calUrn nations. 
The fubfequent captivity of the tribes of Judah and Ben- 
jamin mu ft have confirmed that knowledge in the great em- 
pire* of Babylon and Ptrlia ; and that particular providence 
of God which afterward* led Ptolemy Philaiklnhus to have 
the Jiwiih fcripluris tran Hated into the Givik language, 
laid the divine oracles open to the fludy of every accom- 
plilhcd fcbolar. At fall, when the arms of Home had con- 
quered the civilized wot Id, and rendered Judea a province 
of the empire ; when Auguftu* had given peace to that 
empire, and men were at leifurc to cultivate the arts and 
fcicnce* , when the different ltd* of philoIojiUcrs had by 
their deputation* whetted each other* uadcubt tiding* So 
that none jtff them was difpofed to fnbmit to an impof- 
turej and when the police of the Roman government was 
fuch that intelligence of every tiling important was quickly 
transmitted from the mod uiftsuit provinces to the capital 
of the empire ; “ what that hilncfs of time was come, 
God fent lotth hi" Son made of a woman, made under the 
law, to redeem them that were under the law, that we 
might receive the adoption of loos,” and he reftored to that 
inheritance ot which the lorteiturc introduced the Several 
dispensation* of revealed religion into the world. 


Sect. V. View oj 7 heology, more peculiarly Chri - 
ft ion. 

Makkiho being trained by varioti* difnenfations of pro- 
vidence lor the reception of that feed Abraham, in whom 
all the nations of the earth were to be btefled, aud the time 
fixed by the Jewish prophet* for his comiug being arrived, “ a 
meffenger was Sent before bis face to prepare his way before 
him by preaching the baptilm of repentance for the rcniifiioa 
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of Cm.’* Tliil nefirntpnr mi J»h» the Baptiil, a very ft. The ■ , 
traordinary man, and the gnateft of all the prophets. IlisT 0 ;' ,H 7 U .‘ 
birth was miraculous, the feme of his miuillry the wilder- l4 ‘7^ 4 „ 
nefs, his manners auflerc, and hi* preaching upnVht, with- \ M 
out respect of perfam. I!c frankly told his audience that 
he was not the Meffiah, that the Meffiah would Soon appear 
amt og them, that “he was mightier than himfelf, and that 
ho would bap tife them with the Holy Ghoft and with lire." 

Mightier indeed he was ; for though born of a woman rhHft\ht 
the Mcfliah was nut the Son of a human father; and though divmc 
living for the firfl thirty year* of his lift- in obfeurity and * v< rA *u- 
poverty, he was the lineal defeendant of David, and heir to* 41 * 1 * 1 ** 
the throne of Ifracl. But the dignity- of his human defcCnt, 
great as it was, vanifhen trom co* fidcration when compared 
with the glory which he had wi*h his Father before the 
world was. The Jcwifh difperfation was t^ven by the mi* 
niftry o*‘ Mofe*, ar.d Oluftrattd by fubfequect revelation* 
vourittafaJ to the prophets ; the immediate author of the 
Chriflian religion is the or facond pcifon ot the blcffwd 
Trinity, of whom St John declares, that “ he was in the 
beginning with God, and was God ; that all things were 
made by him *, and tliat without him was not any thing 
nude that was made." \\fc have already proved that ii» 
the one CodheaJ there is a Trinity of perions ; and that 
the is one of the three, is apparent from tlicfe word* 
of the apoftlc, and from many other paffages o e faced 
feripturc. Thu* he is called the Lord of hefts fnmfef ; the 
ftrjl ftn<! ihe iafh btjulct whom there it no God ; the mofl high 
God i God Hefted for ever ; tlx mighty Owl, the ever Idling 
Father t Jehovah our right oufrtc ft ; and ihe tmly zulfe Go t our 
Saviour (c). This great Being, as the fame apoftle aflure* 
us. wa* made fledi, and dwelt among meu ; not that the 
divine nature was or could be changed into humanity, for 
God is immutable, the fame Almighty and incomprch.cn> 
fible Spirit yefterday, to-day, and forever; hut the word or 
Second periou in the godhead, affuming a human Jbul and 
body into a perfonal union with himfclf, dwelt upon earth 
as a man, veiling his divinity under mortal fleft. Hence he 
is faid el fa where to have been “ manifefied in the fldh," 
and “ to have taken upon him the nature of man phrafe* 
o* the fame import with that which aifert* ** the Word to 
have been made flefli." ^ 

This incarnation of the Son of God is perhaps the great eft ObjcdHoni 
my fiery of the Cbriftian faith, and that to which ancient to the in- 
and modem heretics have urged the mod plaufiblc objcc- c ! n,ati,>0 
tions. The dodrine of the Trinity is indeed equally in*^^ 
compiehenfihle ; but the nature of God and the mode of 
his iubuflcnce, as revealed tn feripturc, no man, who thinks 
can be furp riled that he does not comprelumd ; for a revel 
Ution which Ihould teach nothing myfteriou* on fuch a fub- 
je£t would be as incredible and as ulelcfs as another which 
3 N I contained 


cap. II. 19. Hujits tamen were admirandse fidei, atqtic Evangdicae fupparis, in hiftori* Abrahami nec volam, nec vefti- 
gium reperias. TrKtcrca florucrunt finguU* farculis in populo Judrico Viri Dei ac Prophet* cxlitus edoai, quos, inter 
tot arcana ipfis patefafla, mylticum hunc le ria fanfum penitus iqnorafle, nihilque dc futura vita iotellexiffe, nemo pru- 
dens fufpicabitur. Cum auum nefas fit vcl cogiuffc, Viioa optima* fapientiam, qua ipfi pollebant, aliis invidiffe, cre- 
dendum omnino eft, cos, fteuhi identot mvenerir.t /ittddora, evo! rifle iis obteda in lege myfteria, fingttlifque tan turn ape- 
ruifTe, quantum captu* iptorum et utilitati* ratio icrebat. In publicis autem conctonibus Prophet* ac Sapicntes ita 
loquebantar, ot nec in contempt um adducerent arcana fanftiot is dtfciplinje, et tamen Auditorcin attentum ad invefti- 
gandi (ollic'tudinem excitarent. Atquc hinc n at urn arbitrator maximu* Grotiua diferimen antiqu'uus inter Jud*os ctle- 
bratum, fcriptc lej',i*» ** hgi* oralis, qua*n ft nbsp i. c. v-Tf«Jori» fau Jraditionem vocant j utramquc diccntcs a Mofe 
profedfam ; non quod res ahas fuennt in traditionc quam in leije fenpta ; fed quod ea quae in lege Icripta occultius cou • 
tinebantur, ftudjofi* indagatoribu* enodarct accurst ior interpretatio. Harmon'ta jlpoftotica, Diffcrt. polt. cap. ic-. 

(c) Ifaiah vin. 13, 1 4. compared with 1 Peter ii. 7, 8 ; liai&h ri. p compared with John xii. 41-; Ifaiah xliv. 6 . com- 
pared with Revelation tutii. 13* 1 Pfahn lxxvui. 36. compared with s Corinthians x. 9. Roman* lx, 3. Ifaiah ix. 6 . Jere- 
Viiah xxiii. 6. Jude, 
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'IhcnLpy, contained nothing birt myjhry. The difficulty refpedtug 
Wk n»ri ^ ,C uicarnatiou, which force* ttfclr noon the mind, i* not 
ftian l‘ cw txro naturc * f° different as the divine and human can 
v— y— — be fo intimately united as to become one -period ; tor this 
union in itlclf is not more inconceivable than that of the 
foul and body in ore man : but that which at firft is apt 
to fta !ger the faith of the reflefting Chrdlian is the inti, 
nite didance between the two natures in Chrift, end the 
comparatively fmall importance of the objcdl, for the attain- 
ment of which the eternal Son or God is (aid to have taken 


164 upon him our nature. 

01 >v:awd. Upon mature reflexion, however, much of this difficulty 
wi!i\aniih to him who confident the ways of Providence, and 
attends to ^he meaning ot the words in which this myftcry 
« taught. 'I he importance o* the object for which the 
word condescended to be made flcf\ we cannot adequately 
know. The oracles of truth indeed inform us, that Chrift 
Jefus came into the world to lave fiimcn ; but there are 
* Et h- i. palTires featured through the New' Tc ft ament • which in- 
10 C.d.u dicate, not obfeurely* that the influence or his iufftnnes cx- 
*y» ac « tends to other worlds betides this ; and if fo, who can take 


Col. ii. 
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upon him to fay, that the quantity of got>d which they 
may have produced was not of iufficient importance to more 
even to this condciccnfion a Being who is nnpiiatically 
ftyled love ? 

But let us fuppofe that every thing which he did and taught 
and luffcrcd was intended only for the benefit or man, we* 
fhall, in the daily adminiftration of provide; ce, fm?! other in- 
ftances of the divine condefeention ; which, tbou h they 
cannot be compared with the incarnation of the fecund per- 
fon in the blcffcd Trinity, arc yet Iufficient to reconcile ovr 
underftandings to that myftcty when revealed to us by the 
Spirit of God. Tliat in Chrift there fhould have dwelt on 
earth “ all the fulnefs of the Godhead bodily ||,** is indeed 
a truth by which the devout mind is overwhelmed with 
aftonifhmcnt ; but it is little lefs aftonifhing that the omni- 
potent Orator fhould be intimately prrfent at every inltant 
of time to the meaneft of his creatures, “ upholding all 
things, the vileft reptile as well the moll glorious angel, 
by the word of his power J ” Yet it is a truth feK-evi- 
dent, that without this cotiftant picfence of the Creator, 
nothing which had a beginning could continue one moment 
in being ; that the viiible univtrfe would not only crumble 
into chaos, but vanifh into nothin,*; and that the iouls of 
men, and even the molt exalted fpirits o* creation, would 
inftantly lofe that exiltenCe, which, as it was not of itfelf, 
and iB not neerffary, mull depend wholly on the will o w him 
from whom it was originally derived, bee Metaphysics, 
n' 272 — 276, and Providence, n° 3. 

In what particular way God is prefent to his works, w'c 
cannot know. He is not diffulcd through the univerfe like 
the amma mundi of the attaint HatonifU, or that modem 
idol tamed the fui>Jlrutum of fpete (Metaphysics, 11 309, 
310-)} but that he is in power as intimately prefect nuw 
to every atom of matter as when he iiift brought it into 
exigence, is equally the di&aie of found philofopby and of 
divine revelation ; tor “in him we live and move and have 
our being and power without fubflunce is inconceivable. 
If then the divine iiatuie be not debafed, if it cannot be 
debated by being con flan tly prefent with the vile II reptile 
on which we triad, why fhould our minds recoil from the 
idea of a ftill defer union between the fecoad perfon of the 
ever blcffcd Trinity and the body and foul o: Jefus Chrift ? 
The one union is indeed different from the other, but we 
arc in truth equally ienorant of the natuic of both. Rea- 
(on and revelation affure us that Go., mail be picfcnt to 
his woiks to preferve them in exilleucc ; and revelation in- 
forms us fait her, that one of the pexfons in the Godhead 
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affumed hufnafl nature irtto a perfoiMtl union with himfelf, Hwnlm, 
to redeem myriads of rational creatures from the sufferable™ ,r P^' 1 * 
confequenees of their own folly and w ickednefs. The im- 

portance of this objeft is fuch, that, for the attainment of - _( 

it, we may cafily conceive that he who condclcrnds to be 
potentially pretent with the worm* of the e’.rth and the 
graft. of the field, would condcfcend ft ill farther to be per- 
fonaliy prelcnt with the fpotlefs foul and body of a m*n. 

Jefus Chrift lived indeed a life of poverty and (offering 

upon eaith, but his divine naturc was not affected by his 

fuffe rings. At the very time w-hen, a* a man he had not a 

place where to lay. hw head; as God, he was in heaven a* well 

a* upon earth*, dwell 1 n* r in light inacccffible ; and while,* John EL 

as a man, he was tncreafing in wtfdom and ft attire, hi* di-* 5 * 

virity was the fulnets of him who hllcth all in all, and from 

whom nothing cnti be hid. 

Perhaps the very improper appellation of mother of GoJ % 
which at an early period of the church was given to the 
Virgin Mary, may have been one caufc of the reluctance 
with which the incarnation has been admitted ; for as we 
have el fc where obferved (fee Nfcsmaivs), Inch lan- tiage, 
in tlte proper fenfe of the words, implies what thofe, by 
whom it is ufed, cannot poffihly be here to be true ; but it 
is not the language ot Icripturc. Wt arc there taught, that 
“ Chrift bcin * tlr the lorm of G d, thought it no robbery 
to be equal with God ; but m?.de hiinleb ot no reputation, 
and took upon him the lorm of a U-. vart, and was made in 
the likencfs of man 7 that •* G«>d lent forth his Son made ♦ Philip, u- 
of a woman, made under the law, to redeem them that <>, 7. 
were under the law, that we might receive the adoption of 
fnns || aud that “ the w an who was in the bev>tmtiito j Gal. iv. 
with God, and was G- d, by whom ail thing* were made, 4, j- 
was made flefh, and dwelt among men (who belield his 
glory, the glory a9of the only begotten of the Father), full 
ol grace and truth ^ :** but we are nowhere taught that. \ J«*hn f. 
as God, he had a mother! It was indeed the doctrine of 
the primitive church R, that the very principle of perlonality ]* i’trf.rft 
and individual exidence in Many's fon, was union with the v * riW * « 
unaeated wotd ; and this doctrine is thought to imply 
miraculous conception, which is reonded in the plained 
terms by two of the cvangelifts ; for he was eorccived by H * >1mne 
the Holy Gholl and born of a virgin $ ; but, as God, hc'** ,:Ur < 
had been begotten from all eternity of the Father, and 
order of nature was prior to the Holy Ghoft This is evi- j ^ 
dent from the appellation of • * given to him by St John; MjtrH. i. 
for the term being ufed in that age, both by the Jewifh 
Rabbies and the heathen philofophets, to denote the (econd ** 
divine fubhftence, which they conlidercd as an etemal and 
ntceffary emanation from the firtt, lomctimes called 
and fometimes and the apoftlc giving no intimation 
of his uling the word in any uncommon fenfe, we mull 
ncceffarily conclude, that he meaut to inform us that the di- 
vinity of Chrift is of eternal gcnciation. Tlut the term 
was ufed in this fenfe by the later Platoniils, and in 
all probability by Plato himfelf, we have fufficicntly (hewn 
in another place (fee Platonism) ; and that a finvlar mode 
of expreffion prevailed among the Jews in the time of St 
John, is appaicnt from the Chaldee pataphrafe; which, in 
the f 1 oth plalm, in Dead of the wo«ds “ the I.ord faid unto 
my Lord,'* has, “the Lord faid unto his word.** Again, 
where we arc told in the Hebrew that Jehovah fair! to 
Abraham $. M 1 am thy ftricld and thy exceeding oreat re- $ Geo. xv. 
ward," we read in the Chaldee, “my word is thy fhicld, *• 
and thy exceeding great reward." Where it i» faid, “jour 
new moon* and your appointed feafts my foul hateth*,** « ’fauhi. 
the paraphraft hath it, “ my word haleih ;** and where it *4* 
is laid, that “ Ifrael (hall be laved in the Lord with an . , 

cvulaiiing (aivation f," in the lame pataphralc it is, “ If- I J 
3 rael *' 
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Tk rati Avail be faved hr the vrnxD of the Lord with cvcrlaft- 
U* it Last iaiVttion.’* uut there is a paffjgc in the 'Jcnifdtm 

£ r;< 1 Tan uni which put* it beyond a doubt, that by the * r*r 
t the Jew* undeiftood a divine person begotten of hi* Father 

bc'orc all worlds ; far commenting or Genclis iii. 22. five 
author* o that w»*k thus exp refs themfelves : ** The word 
of the Lord laid, behold Adam, whom i created, is the only 
begotten upon earth, as 1 am the only begotten in 
t Pe Agr>- HEAvrN in confoitnity with which, Philo introduces^ 
uu. ..b. »i- the Logos fpcakiuo thus of himtelt ; *«» ?•} •*** «>»»••* c we 
>-*, wvi. > * ,* .< itM.it, J aai ne ibrr un&egoiten, as God, 

Her after the fame mariner at f*u art. 

Orh *i «\ From theft quotation* wt mvy jullly conclude, that the 
<>• on N Nirctie fnhtn cxprcffci thcmfcKea properly when they de 
taxL.tt ', C | W< 1 rlie only begotten >uD of God was begotten of 
hi* Father before all wot l Is, and is God ot G«*d ; for if 
&t Ji*hn hud bclievtd the »• < or wean to be unHctjoUen, 
cortr ary to the belief oi all who made ufe of the phrafe 
at the time when he wrote, he would furcly have expreffed 
his dcfccnt i on the generally received opinion. *1 hi> how- 
ever he is i<» far »om doin that he gives the ampleft con- 
firmation oi that opinion, by dtcla ing, that “he beheld 
the glory o* the wov D incarnate as the glory of the only 
begotten of the Father;” lot this dcclaretion is true only 
ot the divinity of Child, his human nature not being be- 
gotten ot the lather, but conceived by the Holy Ghoft 
o ! the Virgin Mary. Hence our blcflcd Lord alTurcs tis, 
that ** as the Father 'hath life in himself, fu hath he 
given the Son to have li:e in himfelf that “ the .Son 
can do nothing of hmfrif, but what he feeth the Father 
f 't J' hn U •** aut ^ •hat “ knew the Father, became he was 
v s6 ty. from him and fent by him f.” Wetnuft therefore agtee 
I J ha vii. with bithop Feaifon (n), that “ though the Father and 
Sou are both truly God, and therefore equal in refpeft o* 
nature, yet the one is greater than the oilier, as being the 
fountain of the Godhead. i’he Father is God, but tt'4 of 
Cod', Li;ht, but nut -of Light. Chrift is God. but s/’Gnd; 
l.ii'ht, but o/ Li .’ht. •There is no difference or inequality 
in the nature or rffenre, beeaufe the tame in both ; but the 
Father of our Lord Jefus Cbrr'ft hath that eftence ot him- 
fell, from none ; Chrill hath the fame dlence, not ot him- 
ft If, but f:um him.” 

Poryofe The great purpofe for which this divine perfon was fent 
lor which into the world, ami born of a woman, was to bruife the 
Jrrr'ino X * of l ^c ^ r P cnl ‘ * m l rvftore mankind to the inhent «t.ce 
tltc worlcL w hicb had been torlcitcii by Atiam’B tianfgTcfllon Every 
dilpenlatuMi of Providence from :hc fail had been prepara- 
tory' to this restoration. Prophet* had been railed from 
time to time to prelervc in the early ages of the world the 
knowledge and woilhip o' the true God ; the children of 
Abraham, as we have fetn, had been feparated from the 
furroundiug nations tor the fame purpote ; and by the dif- 
pciiioo ot the ten tribes, the captivity of the other two in 
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Babylon, and the tranfl3tion of the Hebrew feriptum Into Theol *ry.^ 
the Greek language, much of the knowledge which had™** 
been revealed to the Ifraelites was gradually diffuftd oyer 1 ft. an / 
the ea'crn world. »y*» 1 

But while the Jews were thus rendered the inftrtimenta 
of enlightening the heathen nations of antiquity', their in- 
tercourse with thole nations made them almoil unavoidably 
acquainted with the philofophy which was cultivated among 
the Chaldeans, the Pcrfnns, and the Egyptian Greeks ; 
and ingrafting many of the opinions derived ‘rotn thofe 
ichools upon the doctrines of Mole* and the prophets, they 
corrupted their own religion while they improved that of ,gg 
their nei-’iibours. lienee, by the time that Chritl came erruprioir 
among thtm, they had made the word of God ot none 1,1 -h* Jew* 
cflVft through a number of idle fancies which they inculca- jjj* “ lo * 
ted on the people as the traditions ot the elders; and as thgy m j, 
had attached rhrmfclves to diffennt mailers in piiiiofophy, 
their nnruthmiicd opinions were of conrtc different accord- 
ing to the different tourers whence they were drawm 1 he 
peculiai tenets of the Essines ft cm to have been a fptcict 
ot myllic Flatonifm. I he Pharisees are thought to have 
derived their origin rom a Jewilh philulopher ot the Pe- 
ripatetic (thool ; and the refemblance between the dodtriue# 
of the Sadduci es and the philoiophy of Epicurus lias 
cleaned no man’s oblcrvation. 

I hough thefe lefts maintained mutual communion in 
public worfh.p, they abhored each other’s dift r^uithin te- 
net* ; and their ctc’-nal wran^l!nc« had well ni- h baththed 
from them every fentiment of true religion, i lny a 'rced r 
however, in the vtiienl expcftvtion of the Mefliah prt>- 
miicd to their fathc h; but, unhappily for thenildm, ex- 
pected him as a <<rcat ai d temporal prince. 1 o this mif- 
trke Icveral circun.llancts contributed : tome of their pro- 
phets had 'oretold Iris coming in lo'ty terms, borrowed from! 
the ritual law, and the lplcndoiu o: earthly monarch*. The 
ncccfiiiy o; caflin/ thi<> veil ovei thofe living oracles we have 
ftrewn in another place (fit Prophecy, n* 17.). At the 
time when the predictions were made, the Mofaic fyllem 
had not run out halt its courfc, and was therefore not to 
be expofed to popular contempt by an information that it 
was only the hatfH rudiment of one more eaiy and per'.cft* 

To prevent, however, all millakcs in the cvndid end im- * 
partial, when the MftEah ihoui i arrive with the credential* 
of miraculous powers, other prophets had defer ibed luiu in 
the cleared terms as having no form nor conulinefs, as a 
Ihcep dumb before his fhcarere, and as a lamb brought to , 
the (liui'hter ; but the Jews had f offered lo much from the 
Chaldeans, the Greek*, and other nations by whom they 
baii been conquered, and were then fufiermg fo much from 
their mailers the Romans, that their carnal minds could 
think at no deliverance greater than that which fliould rcicue 
their nation from every foreign yoke. 

What men earnellly wilh to be trnc, they very rradily 

believe. 


(d) W r e beg leave to recommend to our renders this author’s excellent expofiiion of the qpoftlc’s arced, as a work 
which will render them ^rcat alHiUncc in acquiring juft notions of the fundamental articles of the ChrilUan faith. 'I hey 
will hnd it, we think, a complete antidote a^ainft the port on of modern Unitarians aad modern Tritheifta ; of whom the 
former teach that Jefita Chntl was a tncie man the Ion of Joieph as well as of Mary ; while the latter, running to the 
other extreme, maintain, that, wilh refpeft to his divinity, he is in no fente iubordinate to the Father, but mi rht 
have been the bather, the Son, or the lioly Ghuft, according to the good pleat urc ot the eternal three. We have 
been at fome pain* to prove his divinity, and likewiic his eternal generation; but iu fuch a ffjott compend as we rrutt 
give, it fetnis not to be wortii while to prove hi* miraculous conception. That miracle is plainly afferted in the New 
Teitament in words void of all ambiguity ; and as it is tureiy as eaiy lor God to make a obit of the ful fiance of a> 
woman as o: the dull of the earth, we cannot conceive what fhould have induced any perfon profellin » Lhriftianity 
to call it in queftion. The oaiusal generation of Chrid ia a gruuodlcfs fancy, which can fenc no purpofe whatever,, 
even to the Unitarians. * - * . 
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Tbtologr, believe. Hmce that people, lofi ng fight of the voke andcr 
li'rV f-ju' ."^'ch they and the whole human rice, were brought by 
fu^n. Wl of Adam, mi ft a king the fenfe of the blcflsn * piomifed 
v— v — — tii all nations thiough the feed o* Abraham, ar.t! devoting 
their whc*Ie attention to the moll magnificent dcfcriptttms 
of the Mefiiah't kingdom, expected in him a p inec who 
fhould co rner the Romans and dUblifh on earth a uni- 
vertai monarchy, of which jerufaiern was to be the metro- 
trto polls. 

I’m "« our Saviour came for a very different purpofe, the 

pi cadiii-g. ot his million was to re-edify the notions of bis 

erring countrymen, in order to fit than for the deliverance 
which they were to obtain through him. Accordingly* 
when he entered upon his office as a pnachcr of righteouf- 
refs, hi cri braced every opportunity of inveighing with be- 
coming firmncfa againll the falfc dodtrinea taught as tradi- 
tions of the clderB ; and hy his knowledge of the fccrcts of 
all hearts, he expofed the vile hypoctify of thofc who made 
a gain of godllncf*. The Jews had been led, by their repa- 
ration from the reft of the world, to confider thcmfclvca as 
the peculiar favourites of Jehovah ; and the cnnfequcncc 
, was, that, contrary to the fpirit of their own law, and the 

explicit doftriucs of fome of their prophets, they looked 
upon alt other nation* with abhorrence, as upon people 
phyfically impure. ThHe prejud-ces the bleffed Jems la- 
boured to eradicate. Having defired a lawyer, by whom 
be was tempted, to read that part of the law of Mofe# which 
command ed the Ifratllte* to love their neighbours ^s them- 
filvti, he compelled him, by means of a parabolical account 
of a campaffionate Samaritan, to acknowledge, that under 
the denomiintion of neighbour the divine lawgiver had co ro- 
ll St I.uVe prehmded all maakind as the ohjefts of love |j. The im- 
*■ portancc in which Mofes held the ritual law, and to which, 

as the means of preferring its votaries from the contagion 
of idolatry, it was juftly intitled, had led the Jews to con- 
fider every ceremony of it as of intrinfx value and ptrpe- 
pctual obligation : but Jclus brought to their rccollctlion 
God's declared preference of mercy to facriftce ; (hewed 
them that the weightier matters of the law, jud !ment, mer- 
cy, and faith, claimed their regard in the firll place, and its 
ceremonial obfervancts only in the fecond ; and taught 
them* in conformity with the prediclions of their own pro- 
t J<y*«d»h phetg that the hour w as about to come when the wor- 
ssxi-ji, 0 j- Q ot j not confined to Jerusalem, but that 

true worfhippers ftu-uld everywhere worth ip the Father in 
} John iv. fpirit and in truth. $** 

*7- It being the defign of Chrift’s com in :* into the world to 
break down the middle wall oi partition between the Jews 
and Gentiles, and to introduce a new difpenfation of religion 
which fhould unite all mankind as brethren in the worihip 
of the true God, and fit them for the enjoyment of heaven ; 
he did not content himfelf with merely rdlorin.r the moral 
part of the Mo laic law to its primitive purity, difcncuraher* 
ed of the corrupt gloffcs of the Scribes and Pliarifces, but 
added to it many relined and fpiritual picccpU, which, till 
they were taught by him, had never occurred citlier to Jew 
or Gentile. The Hcbrc^v lawgiver had prohibited murder 
under the penalty of death ; but Chriit extended the prohibi- 
tion to caufelefs anger, and to contemptuous treatment of 
out brethren, commanding his followers, as they valued their 
evcrlafting fal ration, to forgive their enemies, and to love all 
mankind. Adultery was forbidden by the law of Mofes as 
a crime of tlic deeped dye ; but Jefus faid to his difcipltn, 
" that whofoever luoketh on a woman to luff after her, ha.h 
committed adultery with her already in his heart,” and is 
of courfc liable to the Divine vengeance. The lex talionii 
Was in force among the Jewn, fo that the man who had de- 
prived his neighbour vf an eye or a tooth, was to luffer the 
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lofs of an eye or a tooth him ft If ; but this mo<le of pttnifh- riieoW*. 
meat, winch inflicted bfemijb fo" b/rmi/b, though fuited 
the hardriefH o Jewifli hearts, being inconiidcnt with the l ' 
mild fpirit ol Chriftianity, was ab'ftifhed by our blefled v 
Lord, who leverdy prohibited the indulgence of revenge, 
and com r nndcd his followers to love even their enemies. 

Pojury has in every civilized nation been juftly considered 
Ai a crime of the higheft atrocity, and the Mofaic law doom- 
ed the falfc witnefs to bear the punifhmcnt, whatever it 
might be, which he intended by (wearing talfcly to bring 
upon Iris brother ; but the Author of the C hr i Ilian religion 
forbade not only falfc fwcaring, but fvrearing at all, except 
on folcmn occasions, and when an oath fhould be required by 
legal authority. See Oath. ,, 3 

By thus rtfloring the law to its original purity, and intn^idi 
many cafes extending its (enfe, the hlcfled Jcfus executed he <u«- 
the office of a PnomxT to the loft fheep of the houfe 
Ifrael ; but had he not been more than an orhnaiy prophet, 
he could not have abrogated the moft trivial ceremony of 
it, nor even extended the ienfe ot any of its moral pi crept* ; 
for their great lawgiver had told them, that “the Lord their 
God would raile up unto them but one Prophet, like unto 
him, to whom they Should hearken $/* That Prophet wait Prut, 
by them ft Ives underlined to be the Mcfliah, whom they cx-* TU ‘ ,, f* 
pedteri to tell them all thing*. • It wan neccffary therefore 
that Jciua, as he taught fosnr new do&rines, and plainly in- 
dicatct! that greater changes would foon he introduced, fhould 
vindicate his claim to that exalted character which alone could 
aulhorife him to propole innovations. This he did in the 
ampkft mmiur, by \i!»iUin.( prophecic* and working mira- 
cles (fee Miraclk and Pxorwfcer) ; fo that the unpreju- 
diced part o: the people readily acknowledged him to be of 
a truth ** that prophet which fhould come into the world— 
the Son of God, and the King of Ifrael.** He did not, 
however, make any change in the national worihip, or af- 
fume to hrmfelf the (mailed civil authority. He had fub-HiiUrift 
mitted to the rite of cocumcifion, and ttr&ly performed »' < •** 
cveiy duty, ceremonial as well aB m ral, which that covo- twlb * 
nant made incumbent upon other Jews ; thua falSUin t all 
righteoufuefs. Though the rcli, iou which he came to pro- 
pagatc was- in many refpeds contrary to the ritual liar, it . 
could not be eftablilhed, or that law abrogated, but in con- 
fequence ot his death, which the fyftem of lacriSces was ap- 
pointed to prefigure; and as his kingdom, which mu not 
of this world, could not commence till after his refbrrrAioo, 
he yielded during the whole courfc of his life a cheerful obe- 
dience to the civil magiftrate, and wrought a miracle to ob- 
tain money to pay the tribute that was exatfted o; trim. Be- 
ing thus circumfhuiced, he chofe from the loweft and leall 
corrupted of the people certain followers, whom he treated 
with the moft endearing familiarity for three years, and 
coinmiflinncd H his departure to promulgate inch doctrines 
as, confidently with the otder of the divine difpcnlations, 
he could not perfonally preach himfelf. With thefc men, 
during the courfe of his miniftry on earth, he went about 
continually doing good, healing the fick, calli .g out devils, 
railing the dead, reproving vice, preaching nghtcoufncis, 
and inftru&ing his countrymen, by the moft perfect example 
which was ever exhibited in the world, of whatfoever things 
arc true, or honeft, or juft, or pure, or lovely, or of good 
report. The Scribes and Phariiees, however, finding him 
not that conqueror whom they vainly expected, becoming 
envious of his reputation among the people, and being filled 
with rancour a^aiult him for delecting their hypocritical 
arts, delivered him up to the Roman governor, who, though 
convinced of his innocence, yielded to the popular cla- 
mour, and crucified him between two tlricvcs, as an enemy 
to Catlar. 

4 J«» 


Part IT. T H F. O 

T*o1oyf, Juft before he expt r !*d, he find, It is finifhed, intimating 
pvcprtu the purpofc wax now ulfilkd for which he had c“roc 

Si JfLTj^ j nto ^ wor jj t aiJt | which, t.i he had formerly told his dil- 
. ciples, •* was not to be mini dered unto but to mini Her, and 

I m to give hi« life a ranfom tor many ||. M For his blood, as 
itmk.si a'hired them at the iotlitution of the Eucharift, •* was 
to be died ‘or the remiffion of fins*” That Chrift died VO- 
He'vnbn- luntarily for us, the juft fiir the unjnft, and that there 
tin If ini' is none other name under heaven given arming men where- 
to u*. by we muft be laved is the uniform doctrine of the pro- 
phet*. who foretold his cornin', of John the Haptitl who 
was his immediate harbinger, and o' the apollles and evao- 
gefilL who preached the golpcl after his at'cenfion into hea- 
♦ Chip. vcn. Thus Iiaiah fays of the Mcflhh f, that “ he was 
Lu, wounded for our tranfgreflions and bruiicd for our iniqui- 
ties ; that the chartifcment of our peace was upon him. a-rd 
that with liis Ittipes we are healed ; that we had all like 
(beep gone aft t ay, turning every one to his own way, and 
that the Lord laid on him the iniquity of us all ; that he 
was cut off out of the land of the living, and ftricken ^or 
the tTanfgreflion of God's people ; that hi* foul or li f e was 
made an offering for fm ; and that he bore the f»n of many, 
and made intcrccCfion for the tranfgrcffors *’ The Baptill, 
“ when he faw Jefus coming unto him, faid to the people, 
Behold the Lamb of God, which taketh a way* the fin of the 
world plainly intimating that his death was to be a tVcri- 
lice, ft nee it it w as only as a (tcrifice that the Jews could 
form any conception of a lamb talcing away fin. The 
epiftlcs ot Si Paul are fo full of the doth inc of Chrift’* fatiV 
fadtion, that it is ncedlef* from his writings to quote parti- 
cular texts in proof of it. He tclb the Romans, that Jelus 
Chrift was let forth to be a propitiation through faith in 
hi* blood ; that he was delivered lor our offences, and “ rai- 
led again lor our julbfication ; that he died for the ungodly; 
and that God commcndcth his love towards us, in that 
while we wete ycl finners Chrid died lor us.*' He affures 
the Corinthians that Chrift died for all ; that. they who live 
ftiould not henceforth live unto them (elves, but to him who 
died for them and rofe again ; and that God made him to 
Be lira for us wi.o knew no tin, that wc mi*;ht be m3dc the 
rii'hteoufnefs of God in He informs the Grlatiars, 

that Chritt “ gave himfclf for our (ms, that he m’ght deli- 
ver us from thir prefent evil world, according to the will of 
God and our Father ; and that he redeemed us from the 
curfe of the law, being made a curie for us." St Peter and 
St John talk the very lame language ; the former teaching 
us, that ** Chrili fuffered for us, and bare our fins in his 
4 i Petrr 0,irn on trtc t * l * ,c Islltf* 'hat the blood ot Jefus 
ii. it. and thrill deanfeth iis from all fin. and that he ik the piopiti 
54. ttion for our fins ; and not for our’g only, but slid for 
1 1 Ji. Jin i the fins of the whole world t." That he came into the 
world for the : 

( ?r Jdm words : lor •* no man (faid he $) taketh my litc from me, 
i-is. but I lay it down of my led; : I have power to lay it down, 
and i have power to take it again. 'J hi* commandment 
have I received from my Father." And that he volunta- 
rily laid it down for mankind, is evident from his calling 
himfclf the Good Shepherd, and adding, that 44 the Good 
* 741/, Shepherd giveth his life tor the fhe-.p V* 

*r ji. That Chii ‘1 died for llic benefit of the human race, is a 
T *3 truth fo apparent from thefe texts, and from many others 
. ’. rcit which might be quoted, that no man proftfling Chrillianity 
ha* hitherto called it in qudlton. Very different opinion* 
tf.r ,i; 0re have been farmed indeed concerning the nature and extent 
■ of that benefit, and t! e mesas hy which it i*; applied ; bat 
1 *hst *he paHic-n an* death of the bleffed Jefus were c dental 
parts of hi* miniftry on earth, has never been controverted* 
L.ccuh. uoleJs perhaps by thefe modem Unitarians who have cor- 
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re£*eJ the errors of the tpoftlcs and evxnyclift#, and with Theology, 
wr.ofc writings ac acknowledge oiirfctvcs to be very little 
acquainted. lliat on the erofs he rude fatisfaftion to his 
Fath r for the fins ot the world, is the ;encral belief of — v — ■ .» 
Chriflians ; birt p.efumpt turns men, aimin * at being wi:e 
beyond wha’ is wrir-cn, h ivc darted a tlioufand idle queftions 
concerning the necelfiiy u fuch fatisfaftion, and the manner 
in which it was made. Some limiting the power and mer- 
cy o* the Omnipotent, have dared to affirm that God m-Jd 
not have pardoned man without receiving full fatisfcc- 
tion ror bis offences ; that nothing but the (bedding of 
the blood o! Chrift could make that fatisfaition ; that his 
death was indeed fufficiert to atone for a t hrv.it and worlds ; 
that, however, he did not die for all mankind, but only for 
a chofen few, o'thrnfrd to eternal life by a fee ret decree be- 
fore the foundation of the workl ; and that the reft of the 
race are pafted by, and doomed to eternal perdition, for the 
glory of Gori’t juftice. Others, convinced by every thing 
around them that the Creator and Governor of the UHivcrte 
is a bern.; of infinite benevolence, whofc only end in giving 
life mud have been to communicate happinels, have contend- 
ed, that no atonement whatever could be neceffary to obtain 
from him the forgiveneft of fin upon linccrc repentance ; 
that it it contrary to ail our notions of juftice to punifh the 
innocent for the guilty ; and that therefore the death of 
Chri !, though an eliciitial part of his miuiilry, could not be 
neceffary, but at the muft expediert. 

VVe enter r»ot into thefe impious debates. The Scrip- 
tures have nowhere faid what God could or could not do ; 
and on ’his fubje& we can know nothing but what they 
have taught us. That “ we arc reconciled to God by the 
death of his Son/’ is the principal doftrine of the New Te- 
ftament; and without prefuming to limit the power, the 
mercy, or the wiitiom, of him who created and fuftains the 
univerfe, we (hall endeavour to (how that it is a rfodriuc 
worthy of all acceptation. In doing this, wc (hall ftatc im- 
partially the opinions which men really pious have held rc- 
fpe&tnt’ the form or manner in which Chrift by his death 
made fanVii&ion to God for the fins of the world ; and wc 
hope that our readers, difregarding what may be prejudice* 
in us will embrace that opinion which (hall appear to 
them moll coulonant to the general iculc of (acred Scrip- 
ture. t74 

The ftri^eft a jherents to the theolo rir?.l fyftcm of CaL f - > K' r * ,on * 
vin, interpreting literally luch texts of Scripture as ipeak ^^ ^*^ 1 
of his being made fin lor us, of his bearing our ft it in hit own 
ho*lj on the tree , and of the I .ord** laying on /• m the inijuity 
of ut aH % contend, that the fins of the de& were li'ted cif 
from them and laid upon Ch-ift by in'pu/ition, much in the 
fame way as they think the fin of Adam is imputed to his 
poftcrity. “ By bearing the fins of bis people (/ays Dr 
Gill •), he took them off from them, and took them upon« p,y y 
himfclf, hearing or carrying them as a man bear* or carries Dt+Jtitj, 
a burden on his (huuklers. There was no fiu rn him inhe-T^,**... 
rently, for if there had, he would not have been a fit pen'on^T l ”* 
to make fetiTactiun fi»r it ; but fin was /*/ upon him by hii j 4 . 

Divine Father, as the fins or the Ifraclitc* were put upon 
the fcape-goat by Aaron. No creature (continues iic) 
could have danc tin’s ; but the Lord hath laid on him, or 
made to meet on him, the iniquity of us aU, not a (ingle ini- 
quity, but a whole mai's and lump ef fins collected together* 
and laid as a common burden upon him ; even the lint of all 
the deft of God. This phrafe of laying fin on Chrift i* 
cxprcffivc of the imputation of it to him ; for it was the will 
of God not to impute the tranlgreflions ot his elect to them- 
felvcs, but to Chrift, which was done by an aft of his own \ 
for he hath made him to be fin for us ; that is, by imputation, 
in which w av wc arc made the rightsouiods of God in him* 

that 
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The fi-nfe (Tars our author) it, a charge of fin was brought 
aguiuft him as the lurety o* b«s people. He was numbered 
w»ih the trarfrrc.Tcrs ; cr bc.ving the fill* ot many, he was 
reckoned ** it he had l ten a fiititcr himiclf, fiu being iuijm- 
teJ to him ; and was dealt with as Inch. Sin bcin-» found 
ttpon him hv a demand « AtthfaAion for liu was 

mule, and lit anlwered it to the tuu. All this was with hi* 
own confirm. He agreed to have tin luil upon hi n, and k»- 
p*tr,i to him, and a charge ut it brou ,’ht ngainli him, to 
which he enj’.’'ge»l to be r^fpouftble ; yea, he hirnfrlf took 
ti»e fu» tr his people ut»on him ; io the cvangelill Mat- 
thew 1 as it, * Himiclf took our infiimitirs, and bore our 
ficknrffrsf." A a he took the natute of men, fo he took 
their fins, which m?dc bis fltfh to have tb- l>i,r,efi of/trj'ul 
Jl ?jby though it really w?j not AntuL What Chrift bote be- 
in? laid upon him, and imputed to him, were fins of all 
forts, original nnd aftual ; fins of every kind, open and fe- 
cret, ot heart, lip, and life ; all aAs ot An commuted by his 
people, for he hat redeemed them fron all their ia’tjuitSes ; 
ar.d God, for Ci rift’s hike; lor. rives all trefpa^e*, his blood 
clcanfes from all An, an i his righteou‘.nef* jultifies from all ; 
all being imputed to him as that is to them. Bearing fin 
fuppuft* it to be a burden ; and indeed it is a burden too 
heavy to bear by a ftnfible Anner ( 1 ). When An is char- 
ged home upon the confeicncc, and a faint gtoans, being 
burdened with it, what mull that burden be, and how hea- 
vy the load which Chrifl bore, confiding of all the fins of 
all the ekd from the beginning of the world to the end of 
it ? and yet lie funk not, but Hood up under it ; failed not, 
nor was he difeouraged, being the mighty God, and the 
Man of God's right Hand, mad{ llron,; fof h'mfelf.” 

To the Artniniana or Hcmonilrants, this doctrine of the 
imputation of the fin* <*f men to the Son of God appear* 
as abfitrd as the limilar doArine o‘ the imputation of the fin 
of Adam to Isis unborn pnftc* ity ; and it is certainly attend- 
ed with confequences which have alarmed feriout Chrift ian* 
ot other denominations. 

Were it poffible in the natuic of thin?*, fays the Arrrth 
nim, to trans'er the guilt of one p?rk»r> to another, and to 
lay it upon him as a burden, it could not be done without 
violating thole laws of equity which arc eftablifhed in the 
fcriptuic and engraven, on the human hcait. But this is not 
pofTible. To u!k of liflirg lumps ot fin or transferring 
them like burdens from the guilty to the innocent, is te 
Utter jargon, fays he, which has no meaning ; and we might- 
with as much property fpeak of lifting a fcarlct colour from 
a piece of cloth and laying it on the found of a trumpet, a* 
of literally li'ting the Inis ot the eleA from them and laving 
them on thrift. Guilt is fested in the mind ; and no man 
can become a (inner but by an aA or volition. It Chrift 
therefore really took upon him the fir* of his people, he 
rouft have deliberately formed a wilh to have actually com- 
mitrei all thole fins ; but fuch a wilh, thou ? It it would have 
made him inherently guilty, and therefore incapable of fatis- 
fying ’or fin, could not have cancelled deeds that were done 
before he was born, or Have made thofe innocent who had 
really been (inner*. A deed once done cannot be undone ; 
a volition which has been formed cannot be annihilated. By 
fin cere repentance, the habitual difpohtions arc indcrdchan- 
geJ, and thofe who have been tinner* become objeCU of mercy; 
but no power can recal the hours that arc pad, or make 
thole aAion* which have been performed to have been not 


performed. To remove guilt from the (Inner and lay ft O'to vy. 
upon the innocent may therefore be Andy pronounced im ^ 
pofTible even for Omnipotence itklf, for k imphe* that a ft; ri 
thing rr.?y be and not be at the fame iuftant of time ; and — 
the doAriftf which teaches that this removal wt»s made from 
ill ' elect to Cht'il, is an imagination n‘ yederday, which ha* 
no countenance rru.o feripture. and is contrary to the cits* 
bliflied eoaftitution of thing*. Thofe who imagine that guilt 
may be propagated horn lather to Am, liave fonctltin;' like 
an ar.'umcrt to urge for the imputation of Adam** fin to 
his num be riels poilcrity ; for all the men anti women who 
have by ordinary generation been introduced into the world, 
have undoubtedly derived their nature from the primeval 
pair, lhit Chrift did not dciive his nature from the *feff 9 
that their fins fhould be communicated to him ; nor, as he 
was rniraculoullv conceived by the Holv Ghoft, can we at- 
tribute to him any degree of that taint which is fuppoted 
to have been conveyed from Adam to all the other genera- 
tion* of men. Vi 

Nothing more, therefore, c*n be meant by “ Chrift** be- 
ing made fin for us,"* r.nd “ bearing our fins in his own^’jL,, 
body on the tree/* or by God's 4 * layin ; upon him the tn-uftaaek 
iquity uf us all,” than that bv his luffcrings wc are. fired 
from the pumfhmtni of our fins ; it being in fenpture a com- 
r on figure of fpeech, as even Dr G,ll has fomevrhere ac- 
koowlciged, to denote by the word fin the eorf.eyntmcrt of fia. 

That this figure is uled in thofe tc*?» from ybich he in- 
fers that Chtiil took the fins of the elect upon huntdf, is 
evident from the vcrle which he quote* from the gofpcl #f 
St Matthew ; in which it is (aid, that “ himfcl took our 
infirmities and bore our hcknefTc*."’ The fickmftcs and in- 
firroitic* there alluded to are thtleprofy. the pally, the ftver, 
and demoniacal polTdAons : but « r hen our blclTrd Lord cured 
tliefe difeafes, furely he did not by hi* omnipotent word 
lilt them off from the patients and take them on himfelf, 
fo a* aAualiy to become a leper, a paralytic, anti a ihrmo 
niac, or even to be reckoned as fiich either by the multitude, 
or by the priefts whole duty it w^s to take civ-nmncr of 
every legal unclean ne A *. And if his inveterate eiirmscs* L<wn 
did not tmpate to him the leprofy when he removed that»*'*« 
plague Irom others, why (hould it tie fuppofed that his own 
Father, to whom he was at all times wcll-pleafiDg, impntrd 
to him thofe fins of which, by his fuftcringt, he removed 
the punifltment from thole who were guilty i To impute to 
a perion any aAion, whetlicr virtuous or vicious, which he 
• did not perform, can proceed only from ignorance, or malice, 
or partiality ; but Ciod is no rcfpcAer of pertona, nr»d* from 
ignorance and malice he is removed to an infinite dillance. 

It is indeed an undoubted truth, that “ the Lord Jeftts, by 
his perfcA <d»cdiencc and (acrifice of him elf, which he 
through the eternal fpirit once offered up unto God, hath 
fully tatisfird the juttice of his Father; and purchafcd not 
only reconciliation, but an evetiafttng inheritance in tlic 
kingdom of heaven lor all thofe whom the Father hath 
given him f but that he actually took upon himfelf the t C»f4» 
tns o: mankind, or that thofe fins were imputed to him by 
God, who punilhed him as a ner (on whom he confidcred *' 
guilty, is s doAtine equally injurious to the iullice of the 1 5 
Father and to the imrr.tculate purity of the Bon. i?T 

The earneftnds with which this doArinc was inculcated T ” in 
by fomeof the carlicft reformers, a nd the iinpofTibility of 
mitt in? it, which every rcflcAing and ur- prejudiced mind ;onii ix 
rouft feel, wzs probably one ot the caufcs which drove So-socl'n* 
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(f.) By the phraic a ftn/tl it Jlr.ts:r t tlie learned author means a firmer who i* not paft feeling, but has a confidence alive 
to the (cult of rcmorlc* 
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Tfcfoiojrv, cintu andhtt foVtoftl to the other extreme of denying Cbriii’s 
S' fotisfaftion altogether, and confidcring ht$ death as nothing 
a*n *' more than that of an ordinary martyr, ptrnritted tor the 
U— y— — /purpofe ot atteHingthe truth o» his doctrine, and paving the 
' way lor hi* refmreciion, to confirm the .'rcatf promife of im- 
mortality. According to thclc men, furgivenefi is freely 
difpenled to thofe who repent, by the effuittal goodntfi of 
God, without regard to the meat or fufix-iing* of any other 
being ; and the gofpcl i* faid to lave from fin, became it ia 
the moft perfidt leflbn ot rightcoufoef*. J he great objec- 
tion of Crtlfuu to the do&rine of the ixtisfadion i*, that u i* 
a hindcrance to piety; for if Chrift has paid the whole debt, 
he think* that we muft have nothing to do, s* nothing more 
can be required ot u*. And if it wire indeed true that our 
fin* are imputed to Chrift, and hit nghteoufnef* imputed to 
ui, thii objection would be infurmouBtable ; for God could 
r.ot jurtly exait a double puniflimeni for the fame fin, or infliCh 
mifeiy upon thofe to whom he imputes perfect rijhteouf- 
nefs. But at to this imaginary transferring of virtue* and 
▼ice* from one perfon to another, the Christian fcripluret 
give no countenance ; fo they nowhere call the death of 
Chrift. a fatifaBion for the fin* of men. The term hat indeed 
been long in ufe among divines, and when properly explain- 
ed it may be retained without any danger ; but in treating 
of thit (ubjcdl, it would perhaps be more prudent to reftrict 
ourftlvc* to the ufe of fcriptuic language, as the word jatu- 
j ait ion Carrie* in it the idea* of a debt paid and accepted ; 
whereat it is faid by St Paul, that “ eternal life i* the gift 
of God through Jcfilt Chrift our Lord; and that we are 
juilified frttly ly his gract through the redemption that i* in 
Jcfu* Chiiil, whom God hath fet forth to be a propitiation 
i*S through faith in hi* blood.** 

Pchnftk To clear up thit matter, and attain adequate notion* of 
reared c.i redemption and juftification, it will be ncctffxry to look 
raokiod back to the fall of our fiift parents; lor the great purpofc 
»h*t they f„ r which Chrifl was promifed, and for which he came into 
18 the world, was, by bnufing the head of the ferpeut, to re- 
ft ore mankind to the inheritance which they had loft 
through the tranfgrcflion of Adam. Thii is apparent not 
only Irom the original promife made to the woman, but alfo 
from different paftages in the epilHes of St Paul, who ex- 
pretty call* Chrift the fccond Adam, and fays, that, “ as 
by the offence of one, judgment came upon all men to con- 
deu. nation ; even fo by the rightcoufacu of one*- the free- 
gift came upon all men unto juftification of life that “ a* 
by one man’* difobedience many were made fmncri, fo by 
the obedience o! one (hall many be made righteous ;** and 
that, “ a* in Adam all die, even fo in Chrift (hall all be 
made alive.** Hence it was that John the Baptift, when 
IChi.ver.he law Jcfu* coming to him, faid to his difciplcsf, *' Bc- 
hold the Lamb of God which taketh away, not the^ir, 
but thc v /rn of the world,’* evidently alluding to Adam’s 
fin and its confcquences, fince no other fin was ever com- 
mitted of which the’ cuhfiqucnccs extend to the whole 
world. 

This beinr the cafe, it is undeniable, that whatever we loft 
in the firft Adam is reftored to u* by the fccond ; and 
therefore they who belli ve that the punKhmcm denounced 
againft eating the forbidden fruit waf death corporate fpiri- 
ntual , and eternal, muft believe that we redeemed from all 
thefe by Chrift ; who having “ appeared once in the end 
of the world to put away fin by the facriiice of himfil f , died 
for us, that whether we wake or deep we Chould live to- 
1 HeS. «. gether with him*.’* Ii the image of God in which man 
H.i The U. wu created was loll by the breach of the firll covenant, it is 
* more tlian reftored to u* 11 by the Mediator of a better 

covenant, which i* cftabiifhed upon better promife* ;** if 
by the fin of Adam wc were utterly indifpofed, diLblcd, 
Vo«.. XVIII. Part U. 
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and made oppofite to all that u fpt ritually’ good, and wholly ThenW^y, 
inclined to all evil, and that continually, wc arc freed from!""** 
that dreadful curfe by “ our Saviour Jcfu* Chrift, who gave gjaa. * 
himfelf for u», that he might redeem u* from all inquiry, and - — v ■ 
purity to himfelf a peculiar jieoplt zealous ot good worksf ;’* ( Thu* iu 
and it tor our flare iu the firft tnuilgreffion wc be juitly li- 14 . 
able to all pumfhmtnts in tly* world and in that which is to 
come, the apoftle allures ts, that “ when we were enemies 
we were reconciled to God by the death of hi* Son, bccaufe 
that God was in Chrift reconciling the world to himfelf, 
not imputing their trcfpaffcs unto them J.” A* Jtfus 4* l Rom. v- 
“ the Lamb flain in the divine decree from the foundation IO - x Car. 
of the world,’* thefe beneficial confcquences of his death T * 
have been extended by a retrofpc&ivc view to all ia every 
age whofe names arc written in the book of life, though it 
i* abfurd to fuppofc that he literally took their fins upon 
him, and impious to imagine that he fuffered under the im- 
putation of fin. 

Such is the general do&rine of redemption, as it is taught Mojave 
by the more moderate Calvinifts and more moderate Reroon-Cal i* id* 
ftrants ; for moderate Chriftians or all denominations, though au '’ 
they exptefs themfclvc* differently, have nearly the farnc”® 1 ^ 1 ^^ 
views of the fundamental articles of their common faith. opfafon, 

It muft not, however, be concealed, that many divines of 
great learning and piety, though removed to an infinite di- 
ibnee from the Ichool of bocinus, contend ftrcnuoiifly 
agair.il the doctrine of vicarious atonement for aCiur.l tram- 
greflions of the moral law. Thefe arc the more zealous 
Armini&ns, who deny that we iuherit any moral taint or in- 
tellectual weaknefs from our fi;ll parents, whom they be- 
lieve never to have been in a (late of greater perfection than 
many of their pofterity who arc called Jr~eiun.tr. Accord- 
ing to tliem, wc loft nothing by the fall of Adam but ourDo^rine of 
title to eternal life or perpetual exiftcncc, together with the more 
thofe giaces of the Holy Spirit which were bellowed under *^k>u* Ar- 
the firft covenant to train mankind for the fociety of hca- nuntAn *’ 
ven ; and as eternal li*e and fupernatural grace con ft it u tod 
one frcc-^ift, not due to the nature of man, or indeed of 
•ay created being, they might, when forfeited, be reftored 
by any means or upon any condition which (hould feem ex- 
pedient to the all-wife Donor. Thefe means, and that con- 
dition, human rcafon cannot indeed clifcovcr ; but it Teems 
very fit that they (hould be different from the means by 
which moral agcnt9 under the law of nature can fecure to 
themfclves the favour of their Creator, or recover it when 
occaf:or.a!ly loft. The former depends on arbitrary will 
and plealure, or at leall upon no other principles dilcovcr- 
able by u* ; while the latter arifith out of the eftablifhed 
and w*cll-kn*>wn conflitutiou ot thing*. Thus moral virtue, 
comprehending piety, was the condition of that favour and 
protedios which the creature man, in his original Hue, 
could claim from his Maker ; but obedience to a pofitive 
command was the condition of the free gift of immortality 
conferred upon Adam on hi* introduction into paradife. The 
claim arifing from the relation between the creature and the 
Creator is indiflblublc, bccatifc that relation cannot be dil- 
folved : fo that the man who, by a tranlgreffion of the 
moral law, or of any part of thit fyftem which is caked flic 
religion of nature, ha* forfeited the favour of God, may rca- 
fonably hope to recover it by fmcere repentance and a re- 
turn to his duty: and nothin ( but fuch repentance and re- 
formation can recover it ; bccaufe, in a moral agent, nothing 
can be agreeable to God but moral dilpofitionv, wh’ch can- 
not be transferred from one pcrlon to another, a ui ibr the 
want of which nothing can atone. Our vim * ar : not re- 
quired DOT our vices prohibited, as if ibe one could pro! t 
and the otlrcr injure him who created us; for “ :v it ai:y 
fteefu-t to the Alwghly that we arc rijhl.’.usr or i» it 
3 O gain 
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Theolo fan to him that we make oar way* perfect > Will he re- 
Iwlv Chrt ua ^ or f e * r toi us ?” No! He commands as to be 
virtuous, and forbids us to be vicious, only becaufe virtue is 
y-— -> necefliry to our own happinefs, and vice produ&ive of ever- 
lafting mifery. 

Were an immoral man to be introduced into the fociety 
©f angels and juft men made perfed 1 , he would not experi- 
ence in that fociety what we ire taught to expect from the 
joys of heaven ; becaufe to fuch joys his acquired difpofi- 
tions would be wholly repugnant. Nor could the fufferine* of 
any perfon whatever, or the imputation of any extrinlic righte* 
cufnefs. make that mind which had long been immerfed ip 
the I'rofleft fcnluality relilh the intellectual and reined en- 
joyments of heaven ; or the men who had been the habitual 
flavc of envy, malice, and duplicity, a fit inhabitant of that 
place where all at actuated by mutual love. On the other 
hand, fay the divines whofe doctrine we are now detailing, 
it is impofTible to fuppofe that the Father of mercies, who 
knows whereof we are made, fhould have doomed to eternal 
xnifery any moral agent who had laboured through life to 
ferve him in fincerity and in truth ; or that any atonement 
could be ncceffary to redeem from the pains of hell the man 
whole pious and virtuous difpofitions have through peni- 
tence and prayer become foiled to the fociety 01 heaven. 
Unfinning perfection never was nor ever could he expe&ed 
in man. He is brought into the world free indeed from 
•vice, but equally deltitute of virtue ; and the treat buftnefs 
©t his life is to guard his mind from being polluted by the 
former, and to acquire difpofitions habitually leading to the 
practice of the latter. Till thefe habits be fairly formed, 
it fetms impoflible that he fhould not fometimes deviate from 
the pat (is of rectitude, and thereby incur a temporary for* 
feiturc of the divine favour; but the very conftitution of his 
mind, and the purpofc for which he is placed in a ftatc of 
probation, (how that the divine favour thus forfeited can 
be recovered only by repentance and reformation. 

• Widely different, however, is the cafe with ttfpcdto the 
forfeiture and recovery of a free gift, to which man has no 
_ natural claim. When the condition is broken on which 
That rv iftfach * ffft was bellowed, repentance can be of no avail ; 
did to re- it muft be either irrecoverably loll, or reftored by the mere 
deem c» good pleafure of the giver. Immortality or perpetual efif- 
fr*m the tence is a gift which upon certain terms was freely bellowed 
sJbemve. u P° n l ^ c human race, and forfeited by the ti anfgreflion of 
their firft parent violating thole terms. It was reftored by 
the free grace of God. who was pleaftd to ordain, that 
44 fince by man came death, by man fhould alio come the 
refurreelion of the dead ; for as in Adam all die, even fo in 
Ohrid lhall all be made alive, v Hence the apollle, writing 
to the Romans of the benefits of being the children of God, 
and joint-heirs with Chrift, fummeth up thofe benefits with 
the refurre&ion from the dead.’* tor the creature, i. r. 
• Pnm.viii. mankind, was made (ubjtft (fays he *) to vanity or death, 
rot willingly, but by reafon of him who hath fubjetlcd the 
fame in hope : becaufe the creature it Cel f alfo lhall be deli- 
vered from the bondage of conupt-on into the glorious li- 
berty of the children of God. For we know that the 
whole creation groaneth, and travaileth in pain together 
until now : and not only they 9 but onrje/vtj alfo, who have 
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the firft fruits of the fpirit, even we ©ut Wees, gro a n within UwoTejry. 
ourfelves, waiting for the adoption, vit. the redemption of 
body (p). That this redemption of our body is the coo- 
fequence of the facrificc of Chrift, is taught in the in oft ex- — y — j 
plicit terms in the cpiltlc to the Hebrews ; of which the in- 
fpired author informs us, that “ forafmvich as the children are 
partakers of flvfh and blood, he alfo himfclt likrwife took part 
of the fame ; that through death he might deftroy him that 
had the power of death, that is the devil ; and deliver 
them, who through fear of death were all their life-time 
fubjett to bondage J. M A vicarious atonement made with \ HeK ii. 
this view, the divines, whofe theory we are now confide r- *4, *5* 
ing, acknowledge to be perfeftly rational and confiftent with 
the ftrietefl juftice. “The law of nature (fay theyf) al - § tVarkw- 
lows not of vicarious atonements ; but ordains that the 
man who tranfgreffeth lhall him'ell bear the punifhmcnt °f Ljm ' 
his iniquity ; a punilhment which no man delcrves for the 
faults of another, unlefs he be partaker of the guilt by joinwMu m tit 
ing in the tnmfgreUion.”, And in proof of this their opinion, T&eyy *f 
they appeal to the word* of God hunfclf, declaring to Moles, **f* ,M ' 

— “ Whofoever hath finned again!! me, him will I blot out 4 11 * 
of my book *.’* Dut when the free gift of immortality was, ExoJ. 
loft, it was with threat wifdom, fay they, that God rcftoird xvxu. j*— 
it through a Mediator who fhould make atonement by his 34- 
blood for the breach of the firll covenant ; fince fuel* a me- 
diation implies that the gift reftored is merely of grace, to 
the attainment of which man could uo further co-operate 
than by his hopes and wilhes. T $ z 

To this view of redemption, and indeed to every view of An <*bjee* 
it which we have yet taken, an objcAion forces itfelt upon soo- 
the mind. Throughout the New Teftsment life and 
immortality arc confidcrcd as a rtwtgi /}, and called fo in 
exprefs words by St Paul*. '1 o the fcherae undeT confi- * r CB 1 . 
deration it ia client ial to confidrr them a* fuch ; and yet we ij. 
know that a Urge price was paid for them, as St Paul like- 
wife acknowledges, when he twice tells the Corinthian* that 
they were bought with a price §. $ x Cw. ri. 

41 To clear up till* matter (fays bifhop War burton), andi^. v*. ij. 
to reconcile the apoille to himfdf, who certainly was not 
defective either in natural fenfc or artificial logic, let os once^ v, * £c ^' 
again remind the leader, that life ard immortality bellowed 
on Adam in paradilc wa* a mar g‘ft% as appears from the 
hiftory of hi* creation. A* a fret gift t it was taken back by 
the Donor when Adam fell ; to which refumption our origi- 
nal natural rights are not fubj«Ct, finer natural religion 
tcachcth, that fincere repentance alone will rcinftate us in 
the pofftfiiou of thofe right* which our crime* had fufpe tid- 
ed. So that when this free gift, forfeited by the frft Adam, 
was rccovcied by the ftcond , its nature continuing tbc fame, 
it muft ft ill remain o free gift — a gift to which man, by and 
at hi* creation, had no claim ; a gift .which natural religion 
did not bellow. But if milled by meafurin^ this rtxxaicd 
my tfery of human redemption by the fcant idea of human 
tranfadiom, where a free gift and purcbijcd Unfit are com- 
monly uppofed to one another, yet even here we may be 
able to fet ourfelves right, fince, with regard to mao, the 
character of a free gift ic mains to immortality refer td. Foe 
the price paid by forfeited man wa* not paid by him, but 
by a Redeemer ot ditlfne extraction, who was pleated, by par- 
ticipating 


(r) That by the words creature and creation the apollle here means all mankind, and by vanity and corruption , death, 
the reader will find proved by Dr Whitby, in his note on the place, with a ftrength of argument which cannot be fhiktrif 
and that the whole creation, the Gentiles as well as the Jews, groaned and travailed in pain together under the appreheo- 
fion of death, is apparent from the writings of Cicero, who always fee ms doubtful whether death be a good or an evil* and 
from the lamentation of Heztkiah, when ddired by the prophet to fet his houic iu order becaufe he fhould die and out 
live. 
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TW<*T. t legating of man's nature, to ftand in his Acad. Hence the 
® n " faered writers feeing, in this cafe, the perfect agreement bc- 
1^. tween a r*t* Girt and a rvncttastD rottKtttON, call it fome- 
wy*-** times by the one and fometimes by the other name •.*' 

• Dio. l*S‘ A reitomion to life and immortality from that Aate of 
Vxw y. ci»- unconfcioulnels or extinction as living agents, to which all 

* mankind were doomed in confcqucnce of the fall of Adam, 

Tfc/iWth “ £ rou la ^* t ‘ on w hich we have obtained through the 
o£ Cbr.ft blood of our Redeemer; and aocordiug to the theologians 
am »u»«- whofe theory we arc now confidering, it was the only thing 
i»-irt ®nly in the divine intention when the promife was gisA to the 
fas&ual raot ^ er ^at l ^ e °f l ^ ,c woman fhould bruile the 
fa. head ol the ferpeot. But though they contend thus carneAly 

that the death of Chrift does not operate diredly as an atone- 
ment for the ad*at fius of men, they admit that it does fo in - 
diredly and by neccilary ’confluence, finct it gives opportuni- 
ties for repentance and newnefs of life, which under the firft 
covenant they did not enjoy. Had a man under that cove- 
nant tranfgrclTed any moral precept, he would of courfe have 
forfeited the favour of his God, and either been fubjedted 
to punifhmcnt or to a long courfc of repentance j but fup- 
poling the efficacy of repentance under the law of nature to 
be what they fuppofe it to be, he might before it was per- 
fected have loft his cxitlcnce by the eating of the forbidden 
fruit ; and thus his penitence nr punishment have ended in 
evcrlailing death. This can never be the ifluc of things 
umler the new covenant, which, by the death of Chrift, fe* 
cures immortality to man, and gives to him opportunities, 
as long as he Audi be in a Rate of probation, ol recovering 
the divine favour when forfeited, whether by a moral tianf- 
grrffion or a temporary violation of the peculiar condition 
of the covenant. Hence they admit the truth of the 
apoftlc's doctrine, that we are gainers by the fall of Adam 
and the redemption wrought by Chrift ; which will appear 
when we come to confidcr their notions of Chriftian juftifi- 
cation. In the mean time it may be proper to obferve, that 
they couiidcr it as no fmaH confirmation of their opinion, 
that it tends to put an end to the long agitated dilputes 
concerning the extent of redemption, and to reconcile pause ct 
of feripture which, on tire commonly received theories 
both of Calvinifts and Armmians, feem to be at variance 
with each other. 

Accorfre ^ “ we H ^ n ° wn to be one of the fundamental do&rincs of 
to the Cw- the Calviniftic fchool, that “none are rokrmtd by Chiift, 
V!t.ift« elTcdtually called, juAificd, adopted, fandtified, and laved, 
otM ^ Ut l * ie «1*& on ty t »” and if the notions of redemption, 
e which* in the end of the Uil century', were very generally 
t embraced, be admitted &» juft, it will not be caly to over- 

•f F**tt *f turn the arguments by which that do&rine is fupported. 

Such of them as are connected with the great qucAion of 
<LiU ? | j efoCition and reprobation, and enter into the decition of it, 
we have Hated in another place (fee Predestination, n* 
t C'dTi * 4) : but *t is farther argued J, that the dodlrine of usrtvr- 
Di.fal redemption reAeCls on the wifdom, the juftice, and the 
power oi God, and robs him of his glory. 
r)v , The fcripturcs allure us that all men fttall not be faved ; 

but how can this be, i. Chriit died lor all, and the feheme 
ol falvatiou by his death was formed by infinite wifdom? 
The Aiminians indeed fay, that thole who fail of (alvation, 
fail thtougk their own iault in not performing the conditions 
required ot them ; but God either knew or knew not that 
luch men would not perlorm thofe condition*. If he knew 
it not, his knowledge U limited ; if he did know it, where 
was lot wifdom iu providing a feheme of redemption foe 
turn to whom he was aware that it would be of no bene- 
fit ? “ God, we arc told, is righteous in all his ways and 
holy in all his work* but there is no rightcoufr.cfs in 

puking Chrift bear the fius of 0// men, and fader the puuiiu- 


fl 
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men due to them, if any one of thofe men fhall he afterward* Theology, 
puniibed evcrlaftin^ly. If Chrift has already paid the debts 
of the whole world, it cannot be juft to caft a (ingle inhabl- f t j 
tant of the world into the prifon of hell, there to be de- 1— -y — - J 
lained till he (hall again have paid the uttermoft farthing. 

“ The lord's hand is not fhortened that it cannot favc 
for he is and always will be the fame Almighty power that 
he was from eternity ; but if by the divine decree Chrilt 
died for all men, and yet all men fhall not be faved, it would 
appear that man is mightier than his Maker ! The ultimate 
end of God in the redemption of man is admitted to hav« • 

been his own glory ; but if any individual of the human 
race, who was redeemed by Chrilt, (Halt not be faved, God 
will fo far lofc his end, and be deprived of his glory. For, 
it this were the cafe, where would be the glory ot God the 
Father in forming a feheme which, with icfpedt to multi, 
tudes, does not fucceed ? and where would be the glory of 
the Son of God, the Redeemer, in working out the redemp- 
tion of men who are yet not to be faved by him ? and where 
would be the glory of the fpirit of God, if redemption were 
not by him effectually applied to every individual for whom 
it was wrought ? By luch arguments aa thefe do the Cal- 
vinifts oppofe the feheme of univcral redemption, and con- 
tend that Chrift died only for the ttrd % or luch as thall be 
placed on his right hand at the diy of judgment. This 
notion of a limited redemption, as they think it more worthy 
of the fovercignty of God, they believe to be taught by our 
Saviour bimfelf, when he faith*, “ All that the Father . ^ 

givetb me (hall come to mr ; and him that commit to me, 1 37—40. 
will in no wife caft out. For I came down from heaven, not 
to do mine own will, but the will of h«m that fent me. 

And this is the Father’s will who hath fent me, that of all 
which he hath give* me I ffiould lofc nothing, but fhould 
raife it up again at the laft day.'* .g 

The Aruuniins, on the other hand, contend, that it is im- According 
pious to limit the effeds of Chrift ’s death to a chofcn few,i<i the Ar- 
fince it appears from feripture, that by the decree and in-miniwjs fus 
tention of his Father he tailed death for every man, that aU,^^ " ra 
without exception, might through him obtain rcmiflion of 
their fin*. Thus our Lord him felt told Nicodtmus f, that j j 0 jm Hi. 

“ as Mofcn lifted flp the let pent in the wildernefs, even foi4 — if. 
mud the Son of Man be lrtcd up; that whifoevtr believeth io 
him, fhould not peri At, but have ever lifting life. For God 
fo loved the world , that he gave his only begotten Son, that 
whofoever believeth in him ihould not perilh, but have ever- 
I ailing life. For God (cut not his Son into the world to con- 
demn the world, but that the world through him might be 
faved." In pcrfc& conformity with the doctrine of his di- 
vine Mailer, St Paul teaches f , that “ Chrift died for all ;t » Cnr. v.' 
that God was in Chrift reconciling the world to himfclf, not 
imputing their trefpafTes unto them that “ he will havc 4 _i, 
all men to be Caved, and to come unto the knowledge of theii.9.' 
truth that “ Chrift gave him r clf a ranfom lor all f” and 
that “ Jcfus was made ,a little lower than the angels, that 
by the grace of God he fhould tafte death for every men." 

T’he very lame thing is taught by St Peter and St John, 
when the former lays $, that “ the Lord is not w tiling that i 2 Pete* 
any Atould perilh, ' but that all ftiould come to repentance 9 
and the latte: [i, that “ Jefus Cltrift the righteous is tliC|| x juhn if, 
propitiation for «ur fins ; and sot for oiu-’s only, but for x. 
the tv holt world.'* 

Upon thefe texts, without any commentary, the Armi- 
niana are willing to reft their doctrine of univeifal ftdemp- • Limhrei't 
tion; though they think that a very ftrong additional arj»u- 7 Wc;u 
meet for its truth arifes from the numbcrlefs abfurditics^*^^** 
which flow from the contrary opinion. Thus, fay they 
the apollles were commanded by our Saviour f to “go iu-j. 
to gU the world and preach the gofp^l every crt*lort%* t ‘'t Mark 
^ O a ^ xvi. xi, »•- 
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Theology, and all who hear it preached arc required to believe it : but 
Ibrli* v'bri no man ’ ** Cahinirts themfclvea oonicfs, can believe the 
wfpcl as k Chiiftlan, without hclieviug that Chrift died far 
L. .'y— , ; and therefore, if it be true that Chrift died only for 

the rhu, a great part of mankind are required to believe a 
lie, and a falfity is made the objcA of divine faith 1 Again, 
if Chrift did not die for all , then no man can be fare that he 
is bound to believe in Chrift when preached to him ; nor 
can any man be juftly condemned for intidclity : which is not 
only abfurd in itfcl*, but directly contrary to what we arc 
• 8t John taught by our bleffcd Lord, whoaffures us # , that unbelie? is 
lit. i8, 19, the can ft of condemnation. Laftly, if Chrift died not far 
a/I, then is it certain that he cannot claim dominion over all 
in confeqoen:e of his death and refuretHion ; but St Paul fays 
■J Roa,iiv.expref»ly that “ to this end Chrift both died, and rofe , and 
9 - revived, that lie might be the Lord both of the dead and 

/ivin#.” The Arminiana acknowledge, that though Chrift 
died for all, there are many who will not be iaved ; for, fay 
f IVrQi't they $, the death of Chrift did not literally pay the debts 
and Ctv ? 1 * ncurrc ^ by fioners, but only obtained for them the graci- 
mjtti part OUH coverunt °f the gofpcl, by which all who believe in him, 
a. tb. 3. and hncerely endeavour to work out their ow n (a! vat ion 
with fear and trembling, are entitled to forgivenefs of lira 


7 


and eternal life. 


Difficulties Such is the ftatc of tills controverfy as it was agitated 
removed by between tlie Calvii.ifts and Arminiana of the laft century ; 
the modern but the prefent leaders of this latter ichool arc of opinion, 
14n *’ that it never could have been ftptted, had not both parties 
miftaken the purpofe for which Chrift died. It is not con- 
ccivable, fay they, that any thing for which die eternal Son 
of God took upon him humzn nature, and in that nature 
fuffered a cruel and ignominious death, fhall not be fully 
accomplilhed ; and therefore, if in the divine intention he 
died to make atonement for the fins of man a&ual as well 
as original, we inuft of neceflity conclude that thofc for 
whom he died fhall certainly be faved. Yet we learn from 
feripture that many (hall go away into everlafting puniih- 
ment, though the fame feripture repeatedly affurc* us that 
Chrift gave his life a random for all, and that he is the pro- 
pitiation for the Kuhole world, To reconcile thefe different 
% pillages of feripture is impoftible, if we fuppofe that he laid 
down his life to atcnc far the aSunl ttanlgrcflions of men ; 
but if the direct purpofe of the Godhead in forming this 
ftupendous plan of redemption was, that the death of Chrift 
fhould be the ranfom of all from the grave or utter cxtinc- 
tion, every difficulty is removed ; for wc know that all, the 
wicked as well as the righteous, fhall through him be railed 
to life at tlie laft day. That this was the purpofe for which 
be died, they think apparent from the very words quoted 
by the Calvinifta to prove that redemption was not universal ; 
for he declares that it was his Father*® will, ** that ot ail 
which had been given him he fhould lofe nothing/' not 
that he fhould fave it all from future puni/lment, but only 
that be “ fhould raiic it up at the laft day.” When St 
John calls him a propitiation for our fins, which, as we have 
feen, the divines whole do&rine wc are now ftating hold him 
to be indirctily, he does not’add, as in our tianflation, for the 
Jiit $ of the whole world, but *'»p* avrptv, for the whole 

world, which, by his death, he redeemed from that vanity 
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and corruption under which, according to St Paul, it had TWicp, 
groaned from the fall till the preaching of the goipeh Hence 
it is that our blcffcd Lord calls himlell “ the rcfnire&ioo 
and the Ii f e,* and always promiles to thofe who fhould — r -mJ 
believe in him that though they were Uezd, yet fhould they 
live, and that he would raife them up at the laft day. 

Among thefe various opinions rclpccting the dcftinatioQ 

the death of Chrift, it belongs not to us to decide. The 
ferious reader, divefting himfeb of prejudice in favour ot the 
fyltcm in which be has been educated, will Icarch the (crip, 
lures, z $4 adopt the theory which he fhall hud mod expli- 
citly taught in that (acred volume; but as in every iyltem 
it is admitted, that one purpofe far which Chrift died wss to |RJ 
redeem mankind From the everlsiting power of the grave, Ont pur- 
and bring to light life and immortaljty, it i» q,f the 
importance to know whether that purpofe has becu fully 
attained. Death we fee (till triumphing over all the gene- Wli , w 
rations of men ; and as the icripturcs give us no hopes of l airjto 
being refeued from its dominion but through the medium 11 ^! ^ 
of a rcfurrciition, fame teniible evidence fee ms nectflary 
evince that a general refurre&ion (hall aHually take place. 

This we arc promilcd as one great benefit pure ha fed far us 
by the fuffcringi of Chrift facririced on the crof*. And 
ft nee the price has been paid, and paid thus vi fitly, the na- 
ture of the covenant requires that the benefit fhould be as 
v fitly enjoyed by the pcrlon whofe fufferinga obtained it for 
his brethren. 44 If the Redeemer himfelf had not been f<ea 
to enjoy the fruits of the redemption procured, what hope* 
could have remained for the reft of mankind ? Would not 
the natural conclufion have been, that the expedient of rr- 
drmptian, by the death and facrificc of Jeius, had proved in- 
effectual ?” This is the coiiduffon which St Paul himfelf 
draws : 44 If Chrift be not rifen (fays he *), then is our # iCw. 
preaching vain, and your faith is alfo vain ; vc arc yet in***^”’ 1 ^' 
your fins. Then they alfo, who arc fallen aileep in Chrift, 
arc perilhed — *»»*»*J° — are loft, as if they had never cxift* 
ed. But now (adds he) is Chrift rifen from the dead, and 
become the firfl fruits of them that Jl*pt. For fincc by man 
came death , by man came alfo the rtjvrre&ion of the dead : 

For as in Adam all die, even fo in Chrift (hall all le nude 
alive.”— ‘So ncceffarily connected, in the opinion of the 
apoflle, is the reiurrection of Chi ill with the very cfl'ence of 
Chnftiinity f- * f‘ 

Though we have in another place (fee RrsiraaiCTioa^^^v- 
n° 50.) ftated (uch arguments for the truth of this funda-, 
mental aiticle of our common faith, as niuft carry comic- 
tion to every mind capable of eftiraating the force of evi- 
dence ; yet as attempts are daily made, fometrmes openly 
and fometimrs with the mod infidious art, to propagate in 
this nation the French doftrine concerning the eternal deep 
of death (o), we truft that we (hall not trvfpafs on the 
ferious reader’s patience if we here refrnne the fubjed, and 
endeavour to ftiow that it was abiohitely impoffible for the 
apoflles to perfuade the wotld, or to think 01 perfuading the 
world, that their Mailer rofe from the dead, if his refurrec- 
tion was not real. 

In the article Miracle we have faid, that 44 the very • v«*l. X’*> 
rejolutiom of the apollles to propagate the belief ot falfe mi- p. * 71 * 
raclcs in fupport of fuch a religion as that which is taught 


(c) Once we intended (fee Vol. XVI. page 140. note a). to notice in this place fnmc of the mod recent of thofc 
attempts, a-d to expufe them to that indignation with which, wc truft, the good fenfe of our countrymen fhall alvrar treat 
fuch fophiltical teafoniug* as have no other objeA tluui to diminiih the futn of human happinefs. On maturer reflexion, 
however, it feems more expedient to ftate one decifive argument for the refurreftion of Chrift, whicli may be fafely 
oppoled to any new iophitms of our minute philofophcrs, when thofc which arc at prefent in falhion (hall have funk 
through their own weaknefs iuto oblivion, or quietly retired with their authors to that place “ Where l iadal dilates and- 
Silcnus faores.” DuntiatL 


^ogle 
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TfcwJTT, in the New Tett-'ment; ii itWf as great a miracle as hitman 
ETFtoi.'™*™* 0 '' can ca ^ conceive.” Wc (hall illuftrate this 
IWan. pofition by the refiu region of Jcfus, which w x arc to tap. 
■ pofr the *prll!e* rclolving to publilh am, sun unqueftion.^lc 
n?ft, whiltt they were comckxia that they tbemlelvcs fiofc 
the body from the fepulehre, and faw it in their cuftody 
under the dominion of death. On tach an enterprife they 
Could not enter without much deliberation; and we may 
conceive him, to whom the thought of propa ;atin? this fable 
firft occurred, addrefling his companions in .fomc fuch terms 
1X9 •» the following 

The truth *' The Matter whom we fcnrcd is now no more, and the 
magnificent hopes which we had formed with refpeft to him 
Evaluate" 5 anc * 10 OUf ^ t ^ V€a arc blafted by his death. 'The time which 
*he fixej tor his refurreftion is patted; and it is folly to 
cherilh any expectation of that event, as wc fee his body 
which w« dole a prey to corruption. We mutt thercfoic 
either feparate and return to our foiine- proNrflio ns, the 
©blcurity of which will fcrceti us from the difgrace of having 
been deceived ; or, remaining united, lake the generous refu- 
tation of fupportiog our glory, by laying to ever/ bodyjhat 
our Matter is rifeu from the dead, and is the ti'ue Melfiah 
expected by our nit ion, and foretold by the prophets. To 
return to our pru f cffion* would be cowardly and mean ; to 
•ropagate the (lory of the murre&ion will Ik attended with 
infinite difficulty and danger ; but to defpife danger and to 
conquer difficulties, is worthy of great louts fetch as oum ; 
and therefore I take it for granted that this is the part which 
you have all rdolved to aft. 

“ To fuccccd in our glmiout cntcrprife, it v ill be abfolute- 
lv ncccfiary to admit into our moll fecrct counfcls, not only 
the ieventy dil'ciplct whom our I.orJ feut befote him, in 
pairs, into every c.’ty and placr which he vifited *, hut alfo 
* that crowd of women | who followed him fmm Galilee, were 
a*v»i k Vf prcfcnt at his crucifixion, and vifited his fepulehre; for all 
56. St p^fons are fo intimately acquainted with every circum- 

uiiLyj, dance 0/ his life and death, that they have it in their power 
56. a,?, 1 completely to defeat our project in fpitc of our utmoil art ; 
~~ l *‘ and that power, it cannot be doubted, they will exert, unlcfs 
admitted to fhare with l*s the glory of deceiving the world. 
The talk which they and we have to perform is nu ordinary 
one ; for wc mutt all fpeok the fame things, and things 
which each of us knows to be falfe. Yet we mutt advance 
them with an air fo intrepid as to remove fufpicion, arid be 
able to bury in profound fccrccy the refolutions which in 
concert we take to-day. 

** No truth can be to deeply imprelfcd upon our minds as 
that our Matter continues under the dominion of death ; and 
we all know that truth (lands fo ready at the door of the 
lips, that the greateft liar among us has hitherto uttered a 
thousand truths for one falfrhood (») ; but hcncc'orth, on 
this moil interetti i g tab) eft, we mutt never let a tingle 
truth cfcapc us cither in our mutt unguardtd moments or 
when pul to the torture ; for all will he loft, if any on« per* 
foa in whom we may place confidence (hall reveal to cur 
rnemies what (hould be knowu to ourfelves alone. It is 
therefore nccefiary to forefse all that 10 capable of extorting 
fccrets from fuch perfons as arc not like us proof againft 
every thing. We (hall be expofed to much bad treatment, 
to priions, to fevere examinations, to death ilfclf, and even 
to tire mutt cruel and lingering kinds ot death, fufficrcnt to 
llukc any but the noil invincible refolutions. All this 
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Ihould be forefeen, and mutt be defpifed by every perfoa Theology, 
lining us, man and woman ! 

But I mutt forewarn you, that under the preateft tortures a *. w 
we arc not to hope for the fovdleft fupport from the tefti- w -* 
mony of a good confidence and the prolptft o f a future re-* 
ward ; for the very cruellcll of our tafferin »• will arife from 
the rexnorfe of cotifcienct, unlcfs we fortify ourielves againlb 
it by the molt determined refutation. Others hive indeed 
been wonderfully fupported under violent and tedious fuf* 
ferings, by the internal pcrfuafiuft that they tattered for 
truth and righteoulnefs fake ; Hildas we are called upon to 
give new proo‘s of courage by tattering for what we know 
to be an impious fallehood, every reflection which tended to 
fupport them will torment us and tempt us, in the moft 
forcible manr.fr, to betray our caufe. From him, for whom 
wc are to fuffer and be facrificcd, wc have nothing to ex- 
pect ; for fiace he could neither refeue hi raft If trom tha 
violence of his enemies, nor fulfil his promife of rifing from 
tlie dead, it would be madnef* to fuppofe that he will de- 
liver us from our pcrtccutors, or afford us the fmalleft con- 
futation when linking under the crucHcft tortures which ma- 
licious ingenuity can invent. He was a deceiver, and has 
deceived us. He promifed, a few hours before he was 
taken, that he would rife from the dead and go before ua 
into Galilee; but God has ordered things otherwife ; and as 
he is fupreme Lord, we arc not to lound hi* judgments, or 
even to think too much Ot them. 

M You feem attoniihed at this counfe! ! It is new indeed, 
but ncceffaiy; and ncccffary to fuch a degree, that all ou» 
dcligns will prove abortive if wc fuffer the *ear of God to 
get poffeffiuu of our minds, and make us timid and pulilla- 
uimoBi in the tettimony which we arc determined to give 
againtt him, by maintaining that he raifed bom the dead a 
man whom he has without doulrt condemned as an ufurpev 
of the glory which was not his due. Such affeitiuns in 
favour ot falfehood will no doubt coll u* tametbing in the 
beginning ; but wc mutt endeavour to make ourfelves as ca- 
fy as we can, by imprinting ttrongly on our minds how glo- 
rioua and difinteretted it will be to fuffer without hope ei- 
ther from God or man, and even with the certainty of be- 
ing punifhrd l>oth by God and man, not only in this life, 
but eternally in the next, if there be another. For let me 
not attempt to conceal from you, that prefent aud future 
mifery mutt be our inevitable portion ; and that we rautt 
therefore become inacccffiblc to fear, even to fuch fear as 
religion itfclf ought to infpire, or return ignobly to our 
nets and boats ; there is abfulotely no other alternative. Ho 
whom we lament has nut only attained openly the charac- 
ter of the Mefliah, but has dared even to call himfdf the 
Son of God ; and though wc have fecn him ready to be 
ttoned for ihtfe pretcuftons, and cannot doubt but that God 
was highly provoked at them, we mull, in defiance of the 
divine vengeance, undertake to make them good, or at lead 
canle him to be worfhipptd as the Son of God'; whom to 
our own knowledge God has exprefsiy difavowed. This 
might frighten timid and vulgar fouls ; but wc mutt have 
none fuch among us. All the men and women of our com- 
pany mutt be capable of braving Omnipotence, and of de- 
riving new vigour aud refutation from the proipeft of unin- 
terrupted mifery. 

“ Let us now confidrr how this great defi? n is to be carried 
into execution for it would be the excels of folly to enter 

upon v 


( h) To the mod illiterate fifherman of Gal-lee this mutt have been known as a faft ; for no man can fpcak an intelli- 
gible lenience without uttering a truth or a fallehood, and finely every man fpeak*. a thoufand leniences ’or onf m which 
he cither utter* or intends to utter a falfehood. Iit*w he muft ueccflaxily do fo, wc have fhowu io another place. 6e* 
MfcTAnmicsj a* J &c. 
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'l h^Jojry, upon It nrithrmt preparing the means of fuccefiu Firft of 
lUrf Sin we w *^ draw up together a hillory of the pretended 
1 a i#n. n ’ apparitions of our common Mailer. Thofe who have the 
* — t beft invention* fhall be employed in it ; the reft of us fhall re* 
vife and correct the work ; and all raull ftrougly imprint on 
their memories the pretended fact* and difeoveries which 
fhall be agreed upon ; bccaufc *vc mult ncvci think of ic 
trading, and the kail contradiction in our evidence would 
be of fatal confequencc (i) l*o this labour we muft join 
another, which required more knowledge of the Scriptures 
than we pofiefs ; but we will lupply our deficiencies by ltu- 
dy. Our rulers, and indeed our countrymen in general, ex- 
pect that the Mcffiah (hall be a great and invincible hero ; 
that he fhall deliver hit country from the dominion of the 
Roman* ; that he fhall conquer all nations, and eftabhfli on 
eaith an universal monaichy, of which Jcruialem is to be the 
capital. As fuch (they fay; he is foretold by the prophets; 
but the per ion whom we mean to impofe upon them a* the 
Mtffuh, exprcfsJy di (claimed all worldly grtatnefs, and made 
the futTerings of hirnfelf and his followers one left of the 
truth of his prctenlion* to the character which he aflurned. 
borne of the moft fubtilc among us therefore mult carefully 
examine the books of Moles, the Plains, and the Prophets, 
and wrcil all the prophecies of the true Melluh in favour of 
bira whom we know to be an impoftor. The enterprife, 
as it is directly oppofed, not only by truth, but alfo by all 
the prejudices and hoprs of the nation, is indeed bold : 
but what is the whole of our dclign but the excels of bold- 
mefs? 
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** We have hitherto believed that the religion of our fore- ‘llw^ucy, 
fathers is true, and was given by God to Mufcs. It is cer."*° re 
tainly the moft ancient, the moll authorized, the purelt rc- 
ligion in the world ; and the only one fouuded on divine re- 
vebtion, or that boalls of fuch a foundation. But if we are 
to preach to the whole wotld, that our Mailer, whom we 
know to be an impoftor, is the true and only Me Ilia h ; and 
if wc ate to apply to him prophecies which have another 
object, wc mull necdTarily defpil’e this moft ancient religion, 
winch ntii fathers and wc have hitherto deemed divine and 
incontrovertible ; and this is the ultimate point to which it 
has been my aim to bring you. 1 defirc not that you fhould 
content immediately, for to abandon one’s religion is a thing 
which fhould not be done without maturely weighing the 
confequences ; but what I defire is, that you will diligently 
compare all the parts of the plan which 1 have fuggefted to 
you, examine their liriCt and neccflary union, and falisfy 
yourfclvts completely, that we mull adapt the whole or re- 
jett the whole ; for it is obvious that modifications and ex- 
ceptions arc here abfolutcly impofiiblc. 

* 4 1 hope you will not deliberate long on my propofal j 
for wc Hull have much to do after your refolution ts form- 
ed, and the time in which I propole to concert and finish 
the whole feheme is very fhort. Wc have but the interval 
betwixt the picfcnt moment and the fcall of Pcntccoll in 
which to prepare the order of falfc apparitions,' and fix it 
in the memories of our numerous coadjutors, male and fe- 
male ; to ltudy in the Scripture all (hat relates to the Mef- 
fiah ; to form the plan and adjull the parts of a new icli- 


^ i) Deiftical writers have laboured ftrenuoufly, though in Vain, to find fuch contradictions in the different accounts 
tot the circumftances attending the rcfurrc&ion as may diferedit the cvidtucc of the evangelifts to the principal fait. — - 
This gave occafion to Mr Weft’s admirable Obftrvjttaeu oh the RefuntSiom t ami were thcic any candour or modefty 
among our minute philosophers, the appearance of that book would have filenced them for ever. This, however, it 
has not done. The old cavils have, without the leaft notice of Mr Weft, been again brought forward by Thomas 
Paine, and again obviated by the Bifhop of Landa# in his mafteity Apology for the table. ** If the writers of the Co- 
mpels (fays Paine) had gone into any court of juftice to prove an aftb't (for it is o* the nature of an alibi that is here at- 
tempted to be proved, namely, the abfeuce of a dead body by fupcrnatural means), and had given their evidence in tire 
fame contradictory manner as it is here given, they would tuve been in danger of having their ears cropt for perjury, and 
would have jultly deferred it.” In reply to this impious farcafm, the right reverend apologlll thus addrcfTcs its author ; 
44 As we cannot have this viva vote examination of all the witncfTcs, let us call up and quellion the evangelifts as witnefies 
to a fupernaiurai alibi.— Did you find the fepulchre of Jcfus empty ? One of us actually law it empty, and the reft heard 
from eye-witneffes that it was empty. — Did you, or any of the followers of Jcfus, take away the dead body from the ic- 
pulchre ? All ardwer, No. — Did the ioldiers, or.the Jews, lake away the body ? No. — How arc you certain of that 1 ile- 
caufe we faw the body when it win dead, and we faw it afterwards when it was alive.— How do you know that what 
you faw was the body of Jefus? We had been lontf and intimately acquainted with Jcfus, and knew Iris perion pcrfc&ly* 
—Were you not affrighted, and mitlook a fpirit fur a body ? No ; the body had flclh and bones ; we are lure that it 
was the very body which hung upon the crofs, for we faw the wound in the fide, and the print of the nails in the hands 
and feet. — And all this you arc ready to fwear ? Wc are t and vre are ready to die alfo, fooner than wc will deny any 
part of it. — This is the teftitnony which all the evangelifts would give, in whatever court of juftice they were examined ; 
and this, I apprehend, would iufficiently eilabbfh the alibi of the dead body trom the fepulchtc by lupcrnatural means.” 

M The book of Matthew (fays Paine) continues its account, that at the end of the Sabbath, as it began to dawn, to- 
wards the firft day of the week, came At ary Magdalene and the other Alary to Ice the fepulchre. Maik fays it was 
iun nfitig, and John fays it was dark. Luke fays it was Mary Magdalene, and Joanna, and Alary the matixr of 'Jama, 
and other women, that came to the fepulchre. And John’ fays that Mary Magdalene came alone. So well do they agree 
about their hrft evidence 1 they all appear, however, to have known molt about Mary Magdakue ; (he was a woman of a 
large acquaintance ; and it was not an ill conjcdtire that (He might be upon the flroU.” 

“ This (replies the Bifhop j is along paragraph, and I will auiv.tr it diilin&ly : Firft, There is no difagreement of 
evidence with refpett to the time when the women went to the fepulchre ; all the evangelifts agree as to the «s»r on 
which they went; and as to the time of the day, it was early in the moruing : what court of jufticc in the world would 
fet aiidc this evidence as infufficicnt to fubftantiatc the (ad ot the womens having gone to the fepulchre, becaufe the 
witnefles differed as to the degree of twilight winch lighted them on their way { Secondly, There is no difagreement of 
evidence with refpett to the pcrlous who went to the fepulchre. John dates that Mary Magdalene went to the fcpul- 
chre ; but he doe* not ilatc, aj you maie him Jlate, that Mary Magdalene went alone ; flu- might, for any tiling you have 
proved or can prove to the contrary, have becta accompanied by all the women mentioned by Luke. Is it an unufuai 
thing to ddlingiufh by name a principal perfgn going on a viiil ox an embaffy, without mentioning his fubordinate attco- 

6 * * darns i 
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TVoIo*t, giofl ; to efface in our mind all trace* and ideas of the an- 
Preterit one; and to fortify ourfclves agatnft our prejudices, 
IJaa-i r * our fe #ir *» ant * our worldly wteretta : tor we muff get quit 

u— - v — - of all thefe, Once we arc going moft generoufly to renounce 
all the poods of this life, and all the hopes of the next.— 
What makes me chooie the *eaft of Pentccoft for our firft 
public appearance in our new capacity, is the great con- 
Courfc of people from all nation* which will be then at Je- 
rusalem ; for it will be a favourable opportunity to preach 
to them the rcfurre«ffion of him whom our rulers have cru- 
cified, and by their mean* to fpread the new* quickly over 
the whole world. Wr are ignorant indeed of foreign 
tongues, and wc are without interpreters ; but our pretence 
will fuffice. Some will comprehend by fign* what wc would 
fay to them, ami others, who hear and underftand our lan- 
guage, will affift them. Wc cannot, it is true, work a mi- 
racle ; but waa there ever luch a miracle thought of a* our 
during to refill all that is mighty and refpeCtiblc in our na- 
tion ? There would perhaps be more prudence in not ap- 
pearing altogether ; and as we have nothing extraordinary or 
divine to command refpeCl, nor any protection to hope from 
God or man, in not expofin* ourfclves in a body on the 
firft day of our enterprise ; but in a defign like ours, An- 
gular in its whole nature, and corlrary to common rules, 
of what ufe would prudence be ? 1 am lure that with our 
Galilean pronunciation, and with the goodly appearance 
that we (hall make in our fifhetmen* garments, we (hall 
perfusde a multitude of people. Nay, fo confident am I of 
our fuccds, that l include in mv defign not only Judea but 
mil the nations upon earth. N«u* fhall I be difeouraged by 
the diversity of religions, manners, and tongues, which pic- 
rnil in the world ; be affrighted by the huitdc power of all 
mankind ; or have my xeai in the leaff abated for him who 
hath deceived us, by the impruhabrlity of being able to 
make the Gentiles, who know nothing of the Scriptures or 
the Mcfhah, adore as the Son of God the man whom the 
Jew* have crucified as an impoftor. 

14 In the mean time, it will be proper tm accuftom our- 
fclves to the moll inhuman ipc&acics, in order to arrive by 
degrees at fucb a harduefs of heart as nothiog can be fup- 
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pofed to move. You may depend upon it, that wc fhalffce Tfce^'ogy, 
multitudes of people, feduced by our difeourfes, proferibed,™^* 
banilhed, thrown into dark priions, torn in pieces by en- u l " 
gines of torture, condemned to wild brails, to the fire, and ^- v «. a 
to the moll fhameful and in fuppor table punilhments, for 
pleaching with us the relurreftion ofjel’us. Now, as we arc 
all by nature inclined to compaflion, wc might be tempted 
to relieve them from fuch exquifitc mifery, finer wc could 
effectually do it by a fingle word ; but this word, which 
would difeover the whole myftcry, muff never flip from our 
mouths. There muff not be fo much as one figh or ond 
groan to betray us. Infttad of unfeafonably reproaching 
ourfclves with our impoilme by which we deceived them, 
we muff applaud ourfclves for their reduction ; we muff place 
our own joy in their wretchcdncfs ; and we muff not be 
afraid to honour, and caufe them lobe honoured, as illuftri- 
ous witncfTes tff the truth, though we know them to be on- 
ly martyrs to our hypoenfy, and to their own facility in be- 
lieving falfcbood •” • S re thr 

Tin* is a faithful view of the outlines of that plan 
nuft havt hem form'd by the apofflc*, if they intended lo 
ceive the world with re l pert to the refurreftion of their Ma t*t*fau4?y 
fter. It is of no cenfcqueuce to the argument whether it Mr Lmlh. 
glow gradually out of the joint deliberations of the whole 
body, or was completely digeffed, as wc have fuppofed, by 
one of the number, and implicitly adopted by the reft : it 
is enough that every circuir.ffance which we have mention- 
ed muff have occurred to them, and that every refutation 
mull have been unanimoufly adopted which we have made 
to flow from the mouth ot this daring orator. Hut furely 
the hare recital of fuch an oration is fufficient to (how the 
impolfibility of carrying into effect fo abftud, fo horrible, 
audio impious a meafure— a meafure diametrically oppu- 
fitc to all the principles and motives of human actions. 

Archbifhop King has fuppofed *, that the human will is * Origin tf 
a faculty diffmCt from the underftand ing and the appetites; ^V 7 *** 4 
that activity is. eifential to it ; and that previous to au f 

lion formed, it is equally indifferent to all objedt*. Hcthcnccf c & j. ^4 
infers, that a man may choofe, and even take delight in, 4. 
what is not naturally agreeable to any of his appetites ; bc- 

caufe 


dants ? Thirdly, In oppofition to your infinuation, that Mary Magdalene was a common woman, I with it to be confi- 
dered whether there is any fcriplural authority for that impuUtion ; and whether there be or not, I muff contend, that 
• repentant and reformed woman ought not to be eftetmed an improper witnefs of a fa£t. The conjecture which you 
•dope concerning her is nothing left than an illiberal, indecent, unfounded calumny, not cxcuiablo in the mouth of a li- 
bettine, and intolerable in your*a. 

“ The book of Matthew (continues Paine) goes on to fay : * And behold there was an earthquake, for the angel of 
the Lord defeended from heaven, and came and rolled back the ftoae from the door, and fat upon it ; — but the other 
book* lay nothing about any earthquake.* — What then ? docs their tilcnce prove that theie was r.one T— * Nor about the 
angtl rolling back the llone and fitting upon it.* — What then ? does their filence prove tliat the ftonc wu not rolled back 
by an angel, and that he did not lit upon st i — * Aud according to their accounts there was 'no angel fitting there.* — This 
conclufion (fays his Lordlhip) I muff deny ; their accounts do not fay there was no angel fitting there at the time 
that Matthew fays he fat upon the flone. They do not deny the ta&» they limply omit the mention of it ; and they all 
take aotice that the women, when they arrived at the fepulchre, found the ftonc rolled away : *heoc< it is evident th?.t the 
Hone was rolkd away before the women arrived at the fepulchre ; and the other cvangcktti, giving an account of what 
happened to the women when they reached the fepulchre, have merely omitted giving an account of a trar.tsttion previous 
to their arrival. Where is the contradiction ? What fpace of time intervened between the rolling away tbt ltone and 
the arrival of the women at the fepulchre, is nowhere mentioned ; but it certainly was long enough for the au, el to have 
changed his pofition ; from fitting on the outfide he might have entered into the fepulchre ; and another augcl might hare 
made his appearance, or, from the firft, there mtaht have been two, one on the outfide tolling aw.:y the done, and the 
Oliver within, i.ukc, you tell us, 4 fays there were two, and they were both Handing ; and John lays there were two, 
and both fitting.* — It is impofiible, I grant, even for an angel to be fitting and ftarnlinj at the fame irritant o f time ; but 
Luke and John do not (peak of the fame inftant, nor of the fame appearance. — Luke f peaks o’ the appearance lo all the 
women; and John of the appearance to Mary Magdalene alone, who tariicd weeping at the fepulchre after l*etcr and 
John had left it. But I forbear nuking any more minute remarks on ltill minuter objection*, alt of which are 
grounded an this miiUkc— that the angel* were fecit at one particular time, iu one particular place, and by the tame 
individuals.’* 
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Thcphity, eaufe when the choice Is made, a relation is formed between 
^ the will and the object of choice, which, from being origi* 
*',?jar! * n*Hy indifferent, now become* a favourite objett. But nci- 
v— ther hi* Grace, nor any other afferter of human liberty, has 
ever affirmed or fuppofed, that any man or body of men 
could deliberately choofe rat/ 4 or its own fate, or enter Tea- 
foully upon a tcdiouc and difficult enterprise, from which 
no good could p*(fib*j arife , and from which * nmixe.i mifery 
wa* clear fy fere/ ten a i the neerffdry rcfult of crery ftp of tht 
'P r(f S rr f*' Such, however, motl have been the choice and 
ihe conduff of the apolUcs, when they rcfolred to preach a 
new religion founded on the refurreflion of Jcfus, if they 
did not certainly know that Jefus had rifen from the dead 
And thiscondudl muff have been adopted, and in oppofition 
to every motive which can influence the human mind; have 
been per fevered in by a great number of men and women, 
without the frnaHeft coutradiftion having erer appeared in 
the various teftimonic*, which at different times, and under 
the cruelirft tortures, they all gave to a variety of circuro- 
(tances, of which not one had its foundation in truth. He 
who can admit this fuppofition, will not furely object to the 
incredibility of miracles. The refurrettion of a man from 
the dead is an event fo different indeed from the common 
courfe of things, that nothing but the molt complete evi- 
dcnce can make it an object of rational belief ; but as the 
rtfurreflion of Jcfus has always been faid to have had God 
for its Author, it is an effect which does not exceed the 
power of the caufc alligned, and is therefore an event pof- 
fible in itfrlf and capable of proof. It is a deviation from 
the laws of nature, but it is not contradictory to any one of 
thofe laws. 

That a great number of men and women fhoutd delibe- 
* ratcly lorm a plan of ruin and mifery to themfelvcs, with- 
out a profpeft ol the lmalicft advantage cither in tin's world 
or in the neat, is as different from the common courfe of 
things as the refurreCtion from the dead ; and therefore in 
itfclf at lcait as great a miracle : b?:t that they fhould per- 
fift in profecuting this plan in the midft of torments ; that 
they fhould fptead thcnifdvcs over the whole world, and 
everywhere publifh a number of fal fthoods, without any 
one of them contradicting the reft ; that truth Ihuuld never 
efcape them cither in an unguarded moment, or when ling- 
ering on the tack, and yet that all their lies fhould be in 
perfect agreement with each other ; that they fhould every 
one of them court fuffexings for a perfon whom they knew 
,to be an impoftor ; that not one of the number — not even 
a (ingle woman — fhould have fo much compaffion for a fcl- 
low-crcature, as to refeue him from the flames by confcffwg 
a truth which could injure nobody— not even the fuffering 
deceivers themfelvcs ; — all this is not only different from the 
common courfe of things, but dircdlly contrary to the moil 
known laws of nature, and is therefore not miraculous, but 
may be pronounced impoffible. Yet this impvffibility we 
mull admit, or acknowledge, that as 11 Cliritt died for our 
fins, according to the Scriptures, and was buried ; fo hr rofe 
again the third day according to the Scriptures ; that he 
was fecu of Cephas, then of the twelve ; after that of above 
five hundred brethren at once ; alter that of James ; then of 
all the apftAlev ; and that he was laft of all feen of St 
Paul*/’ who was converted by the vilion to preach the 
faith which till then he lud persecuted. 

Thus are we affured, that 4 * thofe who liavc fallen afleep 
Hence we j* n thrift are ne t dull, fiucc he is rifen from the dead, and 
•»« stored become ti;c firft fruits of tfom that fitpt. For fincc'by man 
region ca^t* death, by man came alio the refurre&ion of the dead. 
For as in Adam all die, even fo in Chrtft fhall all be made 
alive. But every man in his own order: Chtiil the firll- 
Jruiti, alter wards they th&arc ChriilT at Li« coming ; for 
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all that are in the graves /hall hear his voide, and fnall come TWofcyv/ 
forth t they that have dor.e good unto the lelurredion of nKB « pf-w 
hfe, and they that have done evil to the refur 1 ection of diiu-“* r !/ ^•' I ' 
nation *. _j 

Our bleffcd Lord having converted familiarly with the* 1 Cur. 
deven apo flies for forty days after bis rcfurre&ion, inftntc-* r - s®-!*. 
ting them in tl»e things pertaining to the kingdom pf 
having estended their authority as his miniilers, by giving*’ * 
them a commiffinn to teach all nations, and make them hit 
difcip’es, by baptizing them in the name of the Father, a-.d 
of the Son, andl of the Holy Ghoft ; and having promiied 
them power from on high to enable them fo ditcharge the 
dt;tics of fo laborious an office — -led them out as far as Be- 
thany, that they might be witneffes of his afccniton into 
heaven. 44 When they therefore were come together, they 
afkcd of him, faying. Lord, wilt thou at this time reftore 
again the kingdom to I frail ? And he faid, it is not for you 
to know the times and the fra (on*, which the Father hath 
put in his own power. But ye /hall receive power after ihu 
the Holy Ghpft is come upon you ; and ye fhall be witneffes 
unto me, both in Jcrulalem, and in all Judea, and in Sama- 
ria, and unto tlic uttermoft parts of the earth. But tarry ye 
in the city of Jerufalem, until yc be endued with power from 
on high ; and he lilt up his hands and blcfled them; and it 
came to pals while he blefled them, he was parted from them, 
and a cloud ‘ received him out of their light. And while 
they looked ftedfaftly towards heaven, as he went up, be- 
hold, two men flood by them in white apparel ; who alfo 
laid, ye men of Galilee, why Hand ye gazing up into hea- 
xen ? 1 his fame Jcfus, who is taken up from you into he* 
ven, (hall fo come, in like manner as ye have fecu him go 
into heaven. And they worfhipped him, and returned to 
Jerufalem with great joy §.** |J> 

'rhat our blcffed Loid afeendrd into heaven, will hardly tsir.ij— 
be denied in the prefent age by any one who admits thatheS*- “?* 
role from the dead. The afccnfion was iuderd the natural* 
confcqutnce of the refune&ion 5 for we cannot fiippofediat nl 
a man would be called hack Irom the grave to live for ever Proef* *f 
in a world where all other men fall in fucceffion a prey toCt'd*’ 1 ^ 
death. The purpofe for which he died was to recover for^’ 0, 
the defeendants of Adam every privilege which they had 1 

forfeited through his tranfgrcffion ; and if, as has been ge- 
nerally believed, mankind were by the terms of the firft co- 
venant to cajoy etern.»l life in heaven, (one proof was ncccf- 
lary that Chrifl by his death and rehirTedion had opened 
the kingdom of heaven to all faithful obferven of the terms 
ot the fccond. Hence it wsi, prophcCed § of the Mcffiah,, w ^ 
in whom all the nations of the earth were to be blcflcd* that|>, fl . 1. 

“ he fhould afccr.d on high, lead captivity captive, and fitMiuhi* 
on the right hand of Goi. until his enemies fhould be made 1 3 * 
his footftnoL” It was therefore of the greatefl importance 
to the apollles to hsve fufficient proof of their Matter’s ex- 
altation to the right hand ol the Majcfty on high ; for other- 
wife they could neither have looked for an cutraoce into heaven 
themfelvcs, by a new and living way, as the author of the 
epi.’lle to the Hebrews expreffts it, nor have preached Jefue 
as the Mefliah promifed to ilieir lathers, knee they could 
not have known that in him theft* prophecies were fulfilled. 

But the proof vouchfafed them was the mod complete that 
the nature of the thing would bear. The fpeciators of the 
afeenflon were many ; for, according to the hiflory of St 
Luke*, thofe who returned from the Mount of Olives to* Aits 
Jerufalem, and prepared themfclves for the coming of then-i* 1 
Holy Ghoft, weie in number about fix Icorc ; nod to fuch 
a cloud of witneffca the cvan^clitt would not have appealed, 
had not the »«6t he was iccordin^ been very generally 
known. Yet thefe were perhapa hut part of the witneffes; 
lor iiucc Chtiil had told to his ditciplcs that he waa to a/* 
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rend to his Esther and thefr Father, to his God and their 
Gad, and that he was goto/ to prepare a place for them, 
that where he is there they mi ;ht be Like wife \ vc can hard- 
ly doubt but that who believed in him as the Redeemer 
of the world would take care to be nrefent, not only to 
view their Mailer's triumph over all his enemies, hufc alfo 
to have a fight of that glory which awaited themfclvct. It 
wa* on this occafion probably that he waa fern after his rc- 
furre&ion by above five hundred brethren at once, of whom 
the greater part were alive at the writing of St Paul’s firft 
epiiUc to the Corinthians. 

Pot though fuch multitude* of people faw Jefus lifted up 
from the mount, and gradually vnn’fh out of their fight, 
fomc other evidence iccmed mceffary to certify them of the 
place to which he had gone. Two angels thcrefote ap- 
pear, and attdl what human eyes could not Lee, but what 
was indeed the confluence of what they had leen. They 
attdl that Ctirift had afeended to heaven, not to defeend 
again till the lad day ; and furely, with rcfpctf to this point, 
the citizens of heaven were the mod unexceptionable wit- 
nefTes. We mud therefore acknowledge and confcfs, againtl 
all the wild herefie? of old (a), that Jefua Chrid the Son of 
God, who died and rofe aj'ain, did with the fame body and 
foul with which he had lived upon earth afetnd lip “ into 
heaven, there to appear in the prefence of God tor us *, M 
Hiving in the outward tabernacle of this world oner offer- 
ed up himfclf a pute and perfrfl facri’ice for the expiation 
of our fins, he entered within the veil into the mod holy 
place, there to prefent his blood before God himfclf, in or- 
der to obtain mercy for us, and redore us to the Divine fa* 
vour. So that, “ if any man fin, we have an advocate with 
the Father, Jefus Chrid the righteous, who is the propitia- 
tion lor our fins, and not for ours only, but alfo for the 
fins of the whole world ; and he is able to fave to the utter- 
mod thofc that come to God by him, feeing he ever liveth 
to make interccflion for us.” a Seeing then that we have 
a great high-pried, who is pulled into the hca*.en% Jefus the 
Son ol God, we may through him come boldly into the 
throne of grace, that we may obtain mercy, aud fiftd grace 
to help in time of need.” ■ 

But it is not the office of a pried only that our Lord 
difeharges in heaven ; he is reprefented as fitting on the 
right hand of God, to denote that regal authority wMth 
which he is now veded j “ angels, and authorities, and 
powders, being made fubjeft to him f .” Hence it is, that 
after his refumflion, he faid of himfelf f, “all power is 
given unto me in heaven and in earth Jor, as St Paul in- 
forms us “ beenufe he humbled himfelf and became obe- 
dient unto death, even the death of the crofi*. therefore 
God hath highly exalted him, and given him a name which 
is above every name ; that at the name of Jefus every knee 
fhould bow, of things in heaven, and things in earth, and 
things under the earth.” And this fubmiflion is due to 
him, because “ God raifed him Irom the dead, and fet him 
at hit own right hand in the heavenly places, far above all 
principalities and powers, and ini^bt, and dominion, and 
every name that is named, rot only in this world, but alfo 
in that which in to come ; and hath put all thing* under 
his feet, and gave him to be bead over all things to the 
Vol. XVIII. Pan II. 
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church As God, Chrift poffciTed a kingdom, which, Tl»»»l**.tr, 
as it had not a beginning, can never have an end : but tbe?^ chri- 
dominion, of which the apoftlc is here treating, was con- H #; 4n< 
ferrt'd upon him as the mediator of the new covenant, and »— — v — -» 
will no longer continue than till his enemies fhall be fnb-* F -i‘ h - 
dued ; for wc are told, that “be mull reign till he bath* ao » 
put all enemies under his feet ; and that the laft enemy 
which fhall be deftroyed *s death.” ** He will ranfom his 
fubjefls from the power of the grave; he will redeem them 
from death. O death, lie will be thy plague ; O grave, he 
will be thy dcilru&ion The trumpet (hall found, the l Hdea 
graves lhall be opened, all the fons and daughters of Adam iu ’’ * 4 ' 
fhall return to life, and death fhall be fw allowed up in vic- 
tory. ** Then cometh the end, when the office of mediator 
ceafing, he fhall have delivered up the kingdom to God, 
even the bather, when he fhall have put down all rule and 
all authority and power. For when all things fhall be fub- 
dued unto him, then fhall the Sou alfo himfelf be fuhjeft 
unto him that put all things under him, that God may be 
all in all ||. M 

The firft conf^icuous proof which our blefled Lord gave , |* 
of being veiled with fupreme power, and made head over 194 
all things to the church, was on the day of Pentecoft. 

He had told the apod lev that he would pray the Father tojj^®^ 
give them another comforter, who fhould abide with them t i’ c 
for <ver, even the Spirit of truth, which fhould teach them file*, 
all things, and bring all things to their remembrance which 
he had faid unto them. He had allured them, that it was 
expedient for them tliat he himfclf fhould go a wav ; ** for 
if 1 go not a wav (faid he $)» the Comforter will not come I J ’* in xv ‘* 
unto you ; but if I depart, I will fend him unto you.” At*’ 
his lalt interview with them, juft before his afccnfion, he 
had defirrd them to tarry at Jerusalem till they fhould he 
endued with power from on high, before they entered 
upon their great work of converting the nations. Thcfe 
promifes were amply fulfilled ; for “ when the day of Pcn- 
tecoft was fully come, they w’crc all with one accord in 
one place. And fuddenly there came a found from hea- 
ven as of a rufhing mighty wind, and it filled all the houfe 
where they were fitting. Ar.d there appeared unto them 
cloven tongues, like as of fire, aud it fat upon each of them. 

And they were all filled with the Holy Ghofc, and be^an 
to fpcak with other longues, as the Spirit gave them ut- 
terance. Ard there were dwelling at Jerufalem Jews, de- 
vout men, out of every nation under heavea. Now when 
this was noifed abroad, the multitude came together, and 
we*c corfoundcd, becaufc that every man heard them fpcak 
in his own language. And they were all amazed, and mar- 
velled, faying one to another, BeliolJ, are not all thcfe 
who lpeak Galileans ? And how hear wc «rery man in our 
own tongue, wherein wc were born ? Partisans, and Mcdcs, 
and Elanitet, and the dwellers in Mesopotamia, and in Ju- 
dea, and Capp?.docia, in PootUf and Afia, Phrygia ap.d 
Pamphylia, in Egypt and in the parts ol Libya about 
Cyrenc, and ftrangers of Rome, Jews and profc’ytes, Crete* 
and Arabians— wc do hear them fpeak in oor tongues the 
wondciful works of God. And they were all amazed, and 
were in doubt, faying one to another, What mcancth this* i ’ * & 

That tiiofc who heard the apoftles fpcak fo tany dif- 1 
3 P ferent 


(x) There was one Apelles in the primitive church, who was cordemned as a heretic for teaching that ChrifPs body 
was difolved in tlie air, and that he afeended to heaven without it. The opinions of this man and his followers are fla- 
ttd a’, hrje and confuted by Tcrtullim, Gregory Nazianzen, and F.p'phanius ; and tlie reader who thinks fuch ridicu- 
lous notions worthy of hi# notice, will find enough faid of them in the Notes to the ffxth article of Pearfon’s Expofi- 
ticp of the L-reed. Perhaps it may be from a hint communicated in thcfe Notes, that our great modern corridor 
ol the evangchits has uncovered, if it be indeed true that he pretend* to have discovered, that Jefus Cluift is IliH 
ftpeu earth. 
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Theuk-gy, ferent languages were amazed, is what we fhould naturally 
harh > ^ ut a i”’ «JEf^c individual among them remained 

ftioji unconvinced, is allonilhin/ : for the gift of tongue* On the 
— v— d«y Peniecoft is one of the moil palpable miracles that 
J 95 was ever wrought. It is like wife one ol the beft aulhen- 
Crttainty ticatcd miracles ; for the book entitled the Alls of the Apof- 
r*cie. Met was written not more than 30 yep.rs after the event 
took place (fee Scripture, it 3 168.) ; and it Is not con- 
ceivable that, within fo (hurt a period, St I.uke, or sny 
man of common fenfe, would hnve apncalcd for the tiuth 
of what he recorded to fo many inveterate enemies of the 
Chriltian na e, had he not been aware that the nu'racu 
leus cilt of tongue* was a t'adt incontrovertible. We all 
know how dcOrous the Jcwifh ruler* were to Hop the pro- 
grefs of the faith, by whatever means, whether of fraud 
or force ; but it this miracle was not really pcr r ormed, they 
Had no v an opportunity of doin' it effectually by means 
to which truth and honour would give their approbation. 
Thoufends mull have been alive in the city of Jcrufalcm 
who were men and women at the time when the apoftles 
were laid to have been thus fuddenty infpired with the 
tongues of the Parthian*, Medcs, and Elanitcs, &c. ; and 
as thefe foreigners were theinftlves cither Jews by dtfeent, 
or at kail proklytcs to the Jewish religion, furcly the chief- 
priefts would have found multitudes ready, both at Home 
and abroad, to contradict this confident appeal of St Luke's, 
if contradiction had been pofiiblc. YVe read however of 
no objection whatever being made to this miracle. Some 
of the audience, indeed, when the apoffles addrdTed people 
of fo many nations in all their refpc£livc languages, not 
tinJerftanding what was fair!, and taking it f or jargon which 
had no meaning, concluded, not unnaturally, that the 
fpeakt rs were full of new wine, and mocked them for being 
drunk fo early in the day ; but this is a draimftar.ee which, 
fo far from rendering the miracle doubtful, adds much to 
the credit o** the hiftorian, as it w'ould hardly have occur- 
red to the writer of a narrative wholly falfc, and would 
certainly not have been mentioned, had he known that the 
apoffles really attempted to impofe upon the multitude un- 
1 tjf\ meaning founds for foreign languages. 

The As it is thus certain that the apoftles were mtraculoufly 

* !uB g 0 ** fumiflied with the gift of tongues, fo the elegance and 
wiffTihe” Propriety of that miracle to atteft the real defeent of the 
sp. flic*. Spirit of truth, who was to teach them all things, and en- 
due then with power horn on hiy.h to convert the nations, 
can never be enoui.h admired hy the pious Chriftian j for 
wor *s being the vehicle 0/ knowledge, an ability to (peak 
the different language* of the earth was abfolutcly nrcef- 
(ary to cn'ible thofc who had been originally fifhennen to 
go into all the vyorld and pieach the gofpcl to every crca. 

t T>r MV turc. Yet there have been writers J, who, thouglv unable 
4 /rta* and ( 0 ^ ; n queftion the reality of the gift of tongues on the 
XW Siaf j a y of.Pcntecoft, have contended, that it was a gift “ not 
^ _ billing, but inftantancous and iranfitory ; not fceftowed upon 
them for the conflant work of the miniftry, but as an oc* 
callonal fis*n only, that the perfoti Endowed with it was a 
chofen mimller of the gofpcl ; which lign, according to 
.them, ccafcd and totally vanilhed s* foon as it had fctvgi 
, that particular purpofe.” '1 he chief argument upon which 
this opinion is attempted" to be built, is drawn from the 
feripture Creek, which is laid to be “ utterly rude and 
barbarous, and abounding with every fault which can pcf. 
libly deterra a language; whemu we fhould naturally cx- 
O v> ^H'>n» ,0 find an * a ^P ,rt ^ language pure, clear, noble, and 

* MHJe even beyond the force of common fpcecb ; fince 

u./i Fj y nothing can come from God but what is peifcdl in its kind, 
w- tkt ijjt In (hort, we Jhould cxpcfl, fays the ohjc&vr, the purity of 
•/ Ttyvu. EL'.o aad the tloquenci: of Cicero. V* 
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In reply to this ob/e&fon, it has been well obferved f, T 
that it fuppofes what is called the purity, elegance, and P®- 
fublimity, of language, to be fomething natural arid cffimtul ‘ 4;^*** 
to human fpeech, an? inherent in the copilitution of things. ' t 
** Hut the matter is far otherwilc. Thefe qualities arc ac-t WVfcr. 
cidentp-J and arbitrary, and depend on cuftom and fendon; 1 "** Ik* 
modes of humanity as various a* the differing c’imes 
the earth ; and as inconftant a* the tempers, genius, and 
circiunftances, of its inhabitants. For wilAt il furity, but A; J*cr?I 
the life of fuch terms and their combinations as the caprice 
of a writer or ipcakcr ot authority hath preferred to their 
equals r what is efrgance t but fuch a turn of idiom as a 
falhionabtc fancy hath brought into credit ? and what is 
fulfir.ii jt but the application of fuch images as arbitrary 
and cafuai connections, rather than their own native gran- 
deur, have dignified and ennobled ? The coafcqucncc of this 
is, thn the mode of competition which is « model of per- 
fection to oue nation or people, lias always appeared either 
extravagant or mean to another. Aliatic and Indian elo- 
quence was eftcemed hyperbolical and unnatural by the 
Greeks and Romans, ami is fo eftetmed by ui\s whilft the 
Greek and Roman eloquence in its turn appeared cold and 
intipid to the warm inhabitants of the caff ; and ours would 
appear perhaps ftill colder. But the New Tcftament was 
ddigned for the rule of life to all mankind, iiuch a rule 
required infpiration ; and infpiration, fay the objeciers, im- 
plies the moll perfect eloquence. YVhat human model then 
was the Holy Ghoft to follow? for a human model il mud 
have been, bccaufc there was no other ; and if there had, 
no other would have anfwered the purpofe, which was to 
make a due imprefiion on the mind and affections, bhould 
the caftern eloquence have been employed ? Hut it would 
have been too fwelling and animated for the well. Should 
the wellcrn i This would have been too ftill and inactive 
for the ealt. Or fuppofe us only felicitous for what wo 
bdl underhand ; which fpecic* of this latter genus fhould 
the facrcd writers have preferred ? The diffolutc fofmefs ot 
the Aliatic Greeks, or the dry concifcnefe ot the Spanans? 
i lie ffowing exuberances of Attic eloquence, or the grave 
feverity of the Roman ? 

“But att there not fomc pcneral principles of eloqucrce 
in common to all the fpecics i There are. Why then Ihould 
not thefe have been employed to credit the apoftolic infpira* 
tion ? Bccaufc the end even o* thefe (replies our author) is 
to millcad rcafon, ami it flame the ’ pafhons ; which being 
* abhorrent to the truth and purity of our holy religion, were 
very fitly icjcttcd by the infpired penman. Betides, it. 
might caiilv be known to have bca» the purpofe of Provi- 
dence, though fuch purpofe had not been cxprcLly decla- 
red, that the gofpcl fhould bear all pofiiblc marks of its 
divine original, as well in the courfc of it* progrefe as in 
the ciicutnitanccs of its promulgation. To this end, lh» 
human intlrumenU of its conveyance were mean and illite- 
rate, and cbofen from among the lowdl of live people, that 
when the world law iticli converted by the fooljbnrfi of 
preaJ)ing % as the only learned apoftle thinks lit to call it* 
until .ever* might lave no pretence to aferibe its fuccel* to 
the parts, or ftations, or authority, of the preachers. Now 
had the iam»u*He infpired into thefe illiterate men been, 
the eloquence of Fla to or Tully, Providence would have 
appeared to counteract its own mcafurcs, and to de l cat the 
purpofe belt calculated to advance it* glory. But God is 
wile,. though man is a fool. The cour(c of Providence was 
uniform and conflant i. It nat only chofc the w'eakeft inftru- 
menu, hut carefully kept out of their land'* that powerful, 
weapon of words which their adversaries might fo cafilf 
have wrefted to the dilhonour of the gofpel. Common, 
lade tclli ud, that the llylc oi an tuuverfal law fhould re- 
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The^log'. tain what Iscommon to all languages, and ne-,»lcCt what it 
j” f ‘ hf* P ecu ^' ar 10 esch. It fhould retain nothing but clearness 
< bt0. n ant * ** £ Ci!tio»i, hy which the mind and leniinvut* of the 
u— y— ^ writer arc intelligibly conveyed to the readet. This quality 
is cflentia], invariably the fame, and independent of curtora 
ai.d fafliion. It is the confequence of fynux, the very thing 
in language which is leaft pofitivc, as bein? formed on the 
principles of philofophy and logic : whereas all belidca, from 
the very power of th^. elements and fignification nf the terms 
to the tropes and fi/urcs in eompofition, are arbitrary ; and, 
as deviating rr«m thefe principles, frequently vicious. But 
this quality ol cleamefs and precifion eminently diftinguilhea 
the writings of the New reftaraent ; inlomuch that it may 
be eafily fhown, that whatever difficulties occur in the fa- 
cred books do not arile from any impcr f cCt information 
caufcd by this local or nominal barbarity of llylc; but either 
from the ftiblime or obfeure nature of the things treated 
of, or from the intentional concdencfs of the writers ; who, 
in the cafual mention of any thing not tffential to the dif- 
peniat ion, always obferve a ft udied brevity.” 

After much ingenious and found rcafoting on the nature 
of language in general, our author conclude#, that the style 
of the New Teftament, even on the fupp tition of the truth 
of v. hit has been faid to it« dilcrcdtt, is fo far from proving 
the language not to be divi-.tly infpired, that it bears one 
certain mark ot that original. " Every language conftfts 
ot two diftincl parts, the fmglc terms, and the phrafes and 
idioms. Suppole now a foreign language to be irilanta- 
ncoufly introduced into the minds of illiterate men like the 
apoftlts; the impreflion muft be made either by fixing in 
the memojy the terms ard Angle words only with iheir fi uni- 
fication, as, for inilance, Greek words correfponding to luch 
or fuch Syriac or Hebrew words ; or elfe, together with 
that Ample impreflion, by enriching the mind with all the 
phi ales and idioms O' the language fo infpired. But to 
enrich the mind with the peculiar phralcs and idiom of a 
foreign Ian»ua*e, would require a pievious impreflion to be 
made of the manners, notions, fafhion?, and opinions, ot the 
people to whom that language is native ; bccaufe the idiom 
and phrales arife from and arc dependent on tliefe manners. 
But tltis would be a wafte ot miracles without lufficient 
caufc or occation ; lor the Syriac or Hebrew idiom, to 
which the Jews were or themlelves enabled to adapt the 
Greek or any other words, abundantly ferved the ufcrul 
purpofes of the gift of tongues, which all centered in thofe 
tongues, being fo fpoken and written as to be clearly 
vn dir stood. Hence it tollows, that if the ftyle of the 
New 1 eftament wete indeed derived from that language 
which was miraculoufly imoitfled upon the apoftles on the 
day of Pentccoft, it mull be juft fuch a one as in reality 
we find it to be ; that is, it muft cor, lift of Greek words in 
the Syriac or Hebrew idiom.” 

^“'•'7 The immediate author ot this gift, fo ncccffary to the 

l propagation of the gofpel, was the Spirit ot truth, or the 
Comforter, who is the Holy Ghoft and the third perfon 
in the blcfled Trinity. That there arc three pc Hons in the 
one Godhead, has been {hewn at large in a former lection 
of this article ; and that the Holy Ghoft is one of theie 
three, might be fafely concluded from the form of baptifm 
inftituted by Chrift htmielf. But as more phuifible objec- 
tions have been urged againil his divinity than any that we 
- hate met with againft the divinity of Chrift, it may not 
be improper to confider thefe before wc proceed to give 
an account of the graces which he imparted to tire infant 
church, and of the apoilles preaching under his influence. 
By the Arians the Holy Ghoft is considered as a creature ; 
by the Socinians and modem Unitarians, as they call them- 
icUcs, the woxds Huiy Choji axe fuppofed to exp ref?, not a 
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perfon or fpiritual fubfiftenee, but merely an energy or ope- The Jo^y, 
ration, a quality or power, of the Father, whom alone they™'"* 
acknowledge to be God. If this doctrine can be confuted, r " 

the Arlan hypothecs will :all to die ground of itfclf ; for . v ..j 
it is not conceivable that any infpired teacher fhnuld command 
hit. lotlowcrs to be baptized in the name of the (elf-ex iilent 
God and two creatures. 

It is admitted by the Socinians themfelves, that in the Objections, 
feriptures many thin r* are fpoken of the Holy Ghoft which 
can be pioperly predicated only of a perfon ; but the in- 
ference drawn from this conctflnm they endeavour to in- 
validate by obferving, that in feripture there are l.kewife 
expteflions in which things are predicated ofabftraift virtues, 
which can be literally true only of fuch perfon* as pra&ife 
thefe virtues. Thus when St Paul fays •, that “ charity * » Cor. 
fnffereth long and is kind, charity envieth not, charity *'**.4 — *• 
vaunteth not itfclf, is not puffed up, &c.” wc cannot fup- 
pofe his meaning to be, that thefe attions are performed hy 
charity in the abftra£t, but that every charitable pci Ion, in 
confequence of that one Chriftian /nee, tuffereth long and 
is kind, envieth not, vaunteth not himfelf, and is not puffed 
up, See. In like manner, fay they, perfonal actions arc at- 
tributed to the Holy Ghoft, which itfclf is no perfon, but 
only* the virtue, piwcr, or efficacy, .of God the Father; 
bccaulc God the Father, who is a perfon, performs fuch 
actions by that power, virtue, or efficacy, in himl’eK which 
is denominated the Holy Ghoft. '1 bus when we read £ f A< 3 * x. 
that M the Spirit faid unto Peter, Behold three men feck 
thee; arile therefore and get thee down, and go with them, 
doubting nothing, for I have lent them wc mull undcr- 
ftand that God the Father was the perfon who fooke thefe 
words and fent the three men ; but bccaufe he did fo by 
that virtue in him which is called the Spirit , the-c*orc the 
Spirit is faid to have fpoken the words and fent the men. 

Again, when “the Holy Ghoft faid 1 | to thofe at Antioch,®..:^** 
Separate me Barnabas and Saul for the work whercunto I* ,u * 
have .-ailed them ; * we are to conceive that it was God the 
Father who commanded the two apoilles to be feparated 
for the work to which he had called them ; but becaufc he 
had done all this by that power within him which is called 
the Holy Gholl, therefore his words and a&iuns are attri- 
buted to the Holy Ghoft, juft as long- suffering in men is 
attributed to charity. a9I 

This realouing has a plauCble appearance, and would be A cowered* 
of much force were ait the actions which in feripture are 
attributed to the Holy Ghoft of fuch a nature as that they 
could be fuppofed to have proceeded from the perfon of 
God the Father in confequence of any particuUt power 
or virtue in him ; but this is far from being the cafe. Thus 
“ the Spirit is faid f to make mtcrccffion for us but with f Rom. 
whom can wc fuppofc God the Father, the fountain of di-*' 1 ** 1<5 » 
vinity, to intercede ? Our Saviour affix red X his dilciples, ^ 
that the Father would, in his name, fend to them the Holy *iv. »6. 
Ghoft, who is the Conuorter; that he would himfelf lend**- *6. 
the Comforter unto them from the Father ; that the Com-**** * 4 * 

forter Ihould not (peak of hiaifclf, but (peak only what he r ^‘ 

Ihould hear ; and that he Ihould receive of Chrift**, and 
(hew it unto them. But we cannot, without blafphemy 
and abfuidity, fnppofe that the Fathfr would in the name 
of Chrift, fend liitnldf; that the Son would fend the Fa- 
ther trom the Father ; that the Father jyottld not fpeak 
of himfelf, but fpeak only what lie bend; or that tidier 
the Father in perfon, or a quality of the Father, Ihould 
receive any thing of Chrift to ftiew unto the apoftles. 

The fagacity of SocinuB perceived the force of fuch ob- 
jections as thefe to his notion ot the Holy Ghoft, being 
nothing more than the power of the Father perfonified ; 
and Uicicfotc he invented another profofoftia to ferve hia 
3 P z purpofe 
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'f^wlfT. purpofe in the in'erpTetation of tSofc texts to which this 
luily Thri. 006 cannot he applied. 44 The Spirit of God (fays he §) 
may be confidercd cither ai r property or power in God, 
- or as the tiling* on which that power is working. When 
taken in the former fenfe, the Spirit, where buy perfonal 
attribute is given to it, means God the Father ; when taken 
in the latter fenfe, it means the man on whom the power 
of the Father is working ; who, as long as he is affetted 
by that power, is therefore called the Spirit of God and 
he quotes, we think moll abfurdlv, the tenth verfe of the 
lecond chapter of the firft cpiitle to the Corinthians, as a 
text in which by the Spir t is meant an infpited man who 
could fcarch all things, yea, even the delf things on 
Gor>. 

How his modem followers, who deny the plenary infpi- 
ration even of Chrilt, will rrlifh fuch a degree of infpiration 
as this, which railcs mere man to a temporary equality 
with God, wc know not ; b’.it leaving them to fettle the 
difputc with their mailer a* they, bell can, wc (hall produce 
one or two paffages in which perfonal attributes arc given 
to the Spirit of Gtwl, when it is impoflible to conceive that 
Spirit cither as a power inherent in the Divine Father, or 
as the perfon on whom that power is operating. We need 
not bring new texts into view, as fomc of thofe already 
quoted will ferve our purpofe. When our Saviour pro- 
mi fe» that the Holy Ghoft, the Comforter , the Spirit of truth , 
fhould be fent by the Father and the Son to the apoftlcs, 
we have feen, that by this Spirit he could not mean the 
Father or a property of the Father ; neither could he pof- 
fibly mean the apoillcs themfclves, unlcfs we are to fuppofe 
that the Father and the Son firm St Peter to St Peter, and 
that St Peter, fo fent, came tp St Peter ! Again, when Chrilt 
faith or the Holy Ghoft, 44 he (hall receive of mine, and (ball 
fhew it unto you,” he could not, for the reafon already 
afiigned, mean by the Holy Gholt the Father or the power 
of the Father ; and furrly his meaning was not, that the 
apoftlcs, under the influence of the power of the Father, 
fhould receive fomething and fhew it each to himfetf ! The 
Holy Gholl therefore is unqueftionably a perfon ; for tho’ 
there arc many pillages of feripture in which the gifts of 
the Holy Ghofl are called the Holy Ghoft, they arc fo cal- 
led by a very common figure of fpecch, in which the effett 
icceives the name of its caule: and fmcc this perfon is joined 
with the Father and the Son in the formula of Chrillian 
baptifm ; fmcc they who lied to the Holy Ghoft are faid f 
to have lied unto God ; fmcc blafphcmy againft him is a 
more heinous offence thxn the fame fin againft even the Fa- 
rther or the Son $ ; and finer it was by the operation of the 
Holy Ghoft that Jcfua Chrift was conceived of the Virgin 
Mar)', and even on that account f called the Son of God— 
it follows undeniably, that the Holy Ghoft is God, of the 
fame fubftance with the Father and Son. 

It was this divine Spirit which, on the day of Pentecoft, 
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doubt but that hr, who fo imply provuh rffllflEfcans or The pfyt 
preaching, would take care that thegofpd fhould be preached m “ re P ' £J ’ 
in purity. Our Saviour had told his apoftlcs that the 
forter would guide them into nil the truth ( in wmrmr ti, . - ~ T __J 
and bring all things totheir remembrance, what foever 
he had faid unto them} but if they had not comprehended 
the meaning of what he faid, the bate remembrance of hit 
faying* would have been of little importance. That before 
this miraculous (bedding abroad o» the Spirit they had but 
a very imperfect knowledge of hi* dottrines, and o' the 
purpofe for which he htd come into the world, is apparent 
from that unfeafonable queftion which they put to him 
when affemhled to witucf» hi* glorious a'ccnlroii } 44 Lord, 
wilt thou at thi» time reftoie again the kingdom to Ii'racl?*' 

Their minds ftill cherifhcd with fondnefs the vain pro- Their* 
fpett of temporal power ; but a*ter the day of Pentecoft '«■«»' need 
they were di retted to ooblar objetts. From the fame Spirit of fuch «*- 
they received diverfilieft of gifts hefidea that of language ; ,,n * e * n - 
for we are affured by St Paul # , when fpeaking of the early • 1 Cor. 
converts to Chriftianity in general, that 44 to one was given xil * 8 “ u# 
by the Spirit the word of wisdom; to another the word 


of knowledge by the fame Spirit; to another faith by 
the fame Spirit ; to another the gifts of healing by the 
fame Spirit; to anotheT the working of miracles, to 
another prophecy ; to another discerning of Spirits ; 
to another divers kinds of tongues; to another live in. 
terpretation of tongues:” and thefe gifts, which were 
fcverally divided either among private Chrillians or among 
the inferior orders of minifters in the church, we have rca. 
Ton to believe were all bellowed in a greater or lefs degree 
upon each of the apoftles. 

Men thus endowed were well qualified to declare unto 
the world all the council of God. By the word of xuftom 
they communicated to the Gentile nations a pare fyftcm 
of what is called natural religion ; turning them from the 
vanity of idols to the worihip of the living God : by the 
word of knowledge, they preached the great dottrincs of 
revelation both to Jews and Gentiles, (hewing them that 
thete is none other name under heaven given unto men 
w hereby they may be faved than the name of Jefus Chrift (l)j 
and by their gifts of heating and of miracles, &c. they were 
enabled to prove unanfwerably that their dottrines were 
divine. They taught everywhere the unity of God, the 
creation of the world, the fall of man, the ncccflity of re- 
demption, the divinity of the Redeemer, his facrifice on the 
crofs to reftorc mankind to their forfeited immortality, and 
the terms of the new covenant into which they had through 
him been gntcioulJy admitted by God. 

Such a view’ as our limits would admit of we have given 
©f all thefc dottrincs, except that which refpetts the terms 
of the gofpcl covenant ; but thefe being explicitly Hated, 
only by St Paul and St James, wc could not till now inve- 
ftigatc them, without violating the hiftorical order iuto 
which, for the fake of pcrfpicuity, we have digefted the fe- 
deral parts of thin (hort fyftcm. Our Saviour himfclt las 
indeed taught with great plainncfs the n^edfity of faith and 

baptilm 


(l) It is not perhaps cafy to determine what is here meant by the word of wisdom and the word of knowledge, 
as diflingtiiflied from each other. By the former ***'«<), bilhop Warburton underftands all the great principles of 
natural religion. 44 The ancients (fays he) ufed the word v«r« m this peculiar feme; it is ufitd in the fame feme by- 
St Paul in Col. iv. y. ; and we can hardly give it any other ia the place before us, where wc fee the word of vrtldom 
thftingttifhed from the word of knowledge (W«c wluch evidently means all the grent principles of revelation ; 

the term >■«*»* being as peculiarly applied by Chrillian writers to revealed religion as «*«■ is by the Gentile* to the natu- 
ral. St Paul ufes the word in this fenfe m 2 Cor. xi. 6 . where he fay*, *«* tftuUc ri» k»y» m r- • ami St 
Peter in his firft epiftlc, chap. iii. verfe 7. Hence tliole early heretics, who fo much deformed the fimplicity and purity 
o f the Chrillian faith by vifionary pretences to fuperior knowledge of revelation, took from thj* word the name a t 
Gnollics.” See IV at burton's Strwxun on the Office and Optraticn of the Ho<y Ghoft, 
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Tk&sr btotlfm to the fijfxtfon of thofe who have an opportunity 
heating the gofpcl preached tyith power (fee Bap- 
flu»a * TISM ) * au “ * a hi* fermon on the mount, which is fuel* a 
i__ le&urc o e ethics founded on reli jion as the Son of God on- 
ly could have delivered, we learn, that ** unlcfs our ri^hte 
oufneis ihail exceed the rightcoufnclj of the Scribes and 
Phariftes, vve (hall in no cafe enter into the kingdom of 
heaven ; that not every one who faith unto Chriit, Lord, 
Lord, fhall enter into the kingdom of heaven, but he who 
doth the will of his Father who ta in heaven ; and that ma- 
ny will fay to him at tire day of judgment, Loid, Lord, have 
wc not prop hefted in thy name ? and in thy name done ma- 
ny wonderful works which could not be done without 
faith; “ to whom he will, notwithstanding, fay, Depirt from 
f *t me, yt that work iniquity J.” St Paul, however, (eciri* to 
Mintn v. our juftiiication to the bare act of believing; for he 

' * repeatedly allures us, 44 that a man is juft i tied by faith with- 
out the deed# of the law while St James, on the other 
hand, affirms, 44 that by works a u.an is jullilicd, and not by 
faith only.** 

This apparent difference in the language of the two 
apollks, for we hope to (how that it is only apparent, has 
produced among divines opinions really different refpcCting 
the julli feat ion of Chrifti.ms ; and the principal of theie 
opinions it is our duty to line. But previous to this, it 
will be neceffary to afeertain the meaning of the word jujVt- 
jUunw ; for wc are lorry to fay, that for want of accurate 
definitions, many theological controvcrlies are uolhing bet- 
ter than empty logomachies ; and perhaps again it nocontro- 
verfy can this cln.r^e be brought with greater truth than 
agamft that which, in the end of the laft century and in the 
beginning of the prelcnt, was fo violently agitated concern- 
ing the KauJtjf the \njirumtnU % and the condtiioaf t of juitiftes- 
104 tiuli . 

Meaiiirf Between pardon of lin and JuJlif cation there is fo dofc a 
•if >»iUua. connc&ion, that many writers feem to conftder the terms as 
fynonymous, and to infer, that .he wdro is pardon td is ipfo 
Jail i, juttified. That every Chriftian, who fhall be pardoned 
at the judgment of the great day, will likewise be juftified, 
ia indeed true; but in propriety of fyccch, jujhf ntion is a 
word of very different import from panhn, and will entitle 
the Chriilian to what mere pardon could not lead him to 
expeft. An innocent perfon, when falldy accufed aud ac- 
quitted, is jujlifed but not pardoned ; ard a criminal may be 
pardoned t though he cannot be jujfifcd or declared innocent. 
A man whole fin* are pardoned is tree from punilhment ; 
but the juftifted Chrtftian is entitled to cvciUiting life, hap- 
pinefs, aud glory. If we were only pardoned through 
thrill, wc mould indeed cfcape the pains of hell, but could 
have no claim to the enjoyments of heaven , for theie, being 
more than the mod pcrftA human virtue can merit, muff 
be, wlret in the Scriptures they aic always faid to be, 44 the 
gift of God through Jefus Chuff our Lord Hence it 
ia that St Paul, diffinguifhing, as we have done upon his au- 
thority, between mere retniffi.n of fine and jollification of 
t Romans life, declares J., that 44 Jefua our Lord was deitwtd for our 
,v - % S" ojjentn , and raifed again for our j jifi cation.” 

The word juftification, as ufcJ both by St Paul and St 
James, has been very generally considered a* a fortnfic term 
cxprifGng the fentence of a judge. The mod eminent le- 
• Urn- formed divines of all denominations *, and even many of the 
/Mt t RomanilL tl^mLlvcs, have llremioufly contended, that this 
is its gcnuincHpfe, when it is diffin^uifhed from mere re- 
* miffiuu of fins, regeneration, and fandi 'cation ; and if fo, 
it will fignify Gods pronouncin ' a oeil.n jtjt, either as be- 
ing perfectly blamcleh, or a*, having fullllco certain condi- 
tion- require, o* hidi in the Chriilian covenant. But that 
44 there it no; a juft mau upou caith, who doth good aud 
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finocth not,*' is made known to us by the mod complete Theiitogy, 
evidence poflible, the joint dictates of our own confcicnccs j^°? e 
and of divine revelation; and therefore whofoever is pro- 
nounccd juft by the Judge of all the earth, muft be fo, ei- — y—i 
ther beeaufc, though not absolutely bhmekft, he has per- 
formed the conditions required of him in the covenant of 
grace, or bccaufe C Krill has fulfilled all righteoufnefs in his 
Head, ^ 

If this be the Scripture notion of juftiheation, it muff heft i» a fo. 
wholly the »ft o, God, ani cannot be the effect either of ' tn,4C 
•ur faith or of our virtue. Accordingly, wc arc faid by tcrt ”‘ 
the apoflle to be juftifted freely by his grace tltrou »h the 
redemption that is in Jefus Chrift ; whom God hath jet forth 
to be a propitiation through faith in his blood f . Thea&f Ram. UK 
of juftihcation therefore proceeds from the divine philan- *>• 
thropy, and cannot be performed by the inftrurncntality of * 
faith ; for it is not God, but man, who believes; and man is 
not the juftifier of himfelf. To talk of any kind of in/lr u- 
ment of juft ihcation befides the propitiation fet forth by 
God, is indeed to make ufe of very improper lan ruage : 

** Omni# c a u fa ioftrumenulis (fays Bithop Bull £), fuo mo- t 
do in cffc£\um influit, eique effecti produelio propric attri - *?<$*“* 
bui potcit- Jam vero, cum juffiheatio nilul aliud f:t quam *** i 
gratiofus Dei ailU3, quo pcccata noftra nobis oemdonct, ac 
nos a 4 lalutcm acccptct, vslde abfurdum eflict dicetc, vcl fi- 
dem, vcl opera nollm, vel quidvis aliud noilri aut remitterc 
pcccata no lira, aut pcttorias nollras acceptsre : quod tamcn, 
ft inftrumcntalis caula juilificationu fidesiit, plane diceudum 
effet.’* 

In tiiiw fentiment of the iUtuirious Bifhop of St David's, 
fomc of the molt eminent divines bath among the CalviniiU 
and Arminiana agree; and indeed it is not cafy to be con- 
ceived how any man can cntcTtain a different fentiment, 
when confideting juffificatioii in its proper lenfe. Many, 
however, have chofen to treat of jutiiheation not only in the 
active fenfe, as it is the ad of God, for all admit that it is 
he who juiliftes ; but likewife in a paffire lenfe, as it means 
our privilege or pojrp/ion holdcn of him, when we are faid to 
be juftined by his grace. In this view of the fubjed they 
may talk, with fufficient propriety, of an inftrument of ju» 
ft ii. cat ion, not as the mean by which it is conveyed, but as 
the medium through which it is received by the true Chri- 
ftian. And hence it follow^, that the Dodors Watcrland and 
Warburton, of whom the former was not a thorough Cal- 
vinift, and the latter wa« a proftffed Amnian, ffrenuoufly 
maintain the dodrinc of the Wellminfter Confeffion, that 
44 faith receiving and retting on Chiift is the alone inftru- 
ment of jufti cation } though it canmit be akme in the per- 
fon juftiiicd, but muft ever be accompanied with all other 
Caving graces, and be a faith which worketh by love *' 

But notwithftanding this agree . xnt between the leaders 
of the rival ktls, they have found abundant matter of con« 
troverfy rclpedling taith aud works, in deciding the rrext 
quettton, 44 Whcthc*', when God juftilies man, he coufrdets 
him abi jlutely righceoua n account of Chritl's rlghte- 
oufncfs performed in his (lead; or only as juft, becaule he 
has fulfilled the condition* of the covenant ot . ;racc, which 
docs not reqiure of him perfed ri. KteoufncU?" The former 
is the doctrine of the more rigid Calvinifts, the latter tliai of 
the Arnunians or Remonrt rants. 

“A notion (lays Dr Gill J. j obtained fome yc?as ago, j BtJyef 
that a relaxation of the lavr and the frveritics of it ha** been 
obtained by 
mildti tet ms, 
the terms 

et.ee j aud though thue fie imperfect, yet, being ftneerr, they * 
me accepted by God in the room of a perfect n thtcoulncfs. 

But ever}' at tide ot this khcr.c (continues he) is wrong; 

2 for 


ixation of the law and the icveritics of it ha* been tiy, 
ay Chrift; and a new law, a remedi.il law, a law of, v 
ma, bttn introduced by him, which is the gofpel; t ^ g" 
ot which arc, faith, repentance, and new obedi- j 
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Theolojry, for the law u not related, nor any of its fe verities abated j 
bail* S£ fame not to deftroy, but to fulfil it ; and theicforc 
' ft i an. 1,1 acquire* the fame holy, jult, and good thin?*, as ever. 
Nor is the gofpel a new law. There i> nothin}* in it the 
fays) which look* like a law ; for it has no commands in it, 
but ail ijromifcs, being a pure dcclaiation of grace and fal- 
vation by Chrill j nor are faith, repentance, and new obe 
dience, required by it as conditions or mar • acceptance 
with God. Faith and icpentancc arc cofpel doCti me*, and 
parts of the gofpel miniftry ; they are graces, and not terms 
required to he performed by men of thcm'elvcs. Faith is 
the gift of God, and repentance is a grant from him. It ts 
rot true (continues our author) that God will accept of an 
imper eft righteoufnef* in the room o a perted one ; nor 
can any thing more highly reflect upon the juftice and 
truth o* God, who is the judge ot all the earth, than to 
iuppofe that he can ever account that as a rigktcoufncfs 
which is not one.” 

Having thus proved by arguments which were almoft 
in the fame words dated long before by Bifliop Beveridge |, 
tr ^ . that the gofpel is no relaxation of the law, he proceeds to 

lay down his own notions of juilification, of which (lie fays) 
“ the foie matter, or that for the fake of which a ftnner is 
jurtilied before God, is the rijhteoufuefs of Chrill — that 
which he did and fuffered on earth, in our nature, in our 
Bead, and as our reptefentativc. This is commonly called 
his active and paflivc obedience ; and. when the purity and 
holinefs of his own nature w^s added to it, the whole 
made up the i«**<*>« *»*», the ri^hteoufntfs of the law, 

which was fulfilled by him as the head and reprefenta’ive of 
* Rom. his people * ; for whatever the law required iv neceflary to a 
tinner’* juilification before God, and it required of tinners 
more than it did of man in innocence. Man was created 
with a pure and holy nature, conformable to the pure and 
holy law ol God % and it was incumbent on him to continue 
fo, and to yield in it per’eCl and finlefs obedience j in the fai- 
lure whereof he was threatened with death. Man did fail ; 
by which his nature was vitiated and corrupted, and his obe- 
dience became faulty and ittberfeti. He there I ore became 
liable to the penalty of the law, and {131 perled obedience 
was required of him. To the juilification of a (inner there 
fore is required the mod complete obedience, active and paf- 
fivc ; or, in other words, purity of nature, perfect obedi- 
ence, and the fufferings of death ; all which meet in Chtift, 
the reprefentative of his people, in whom they are jellified. 
There are indeed fome divines (continues our author) who 
exclude the ailivc obedience ot Chrill from being any part 
of the righteoufnefi by which men arc jullified. They al- 
low it to have been a condition requifitc in him a» a Media- 
tor, qualifying him for his office ; but deny that it is the 
matter of juilification, or reckoned for righleoulnefs to 
man. But without the aCtive obedience of Chrill the law 
would not be fatisfied ; the language of which is. Do and 
Aw ; and unlefs its precepts be obeyed, as well as its pe- 
nalty endured, it cannot be fatisfied ; and unlefs it be fatis- 
fied, there can be no juilification. If tbcVc r orc men areju- 
flificd by the right coulnefs of Chrill, it muft be by his ac- 
tive obedience imputed and made over to them, fo as to be- 
come their’*, even ai David deferibtih the btrjfedntft of the 
m Rom iv. mjn unl ° God impute* h righteoufnefi without vtorh *. 

C That this is really the way in which men arc jollified, our 

author thinks evident, bccaufc they muft be jollified either 
by an inherent or by an imputed righteoulncfs ; but they 
cannot be jollified by their ox n inherent righteoufnefi, for 
* that is imperfect, and therefore not jullirying. Hence the 
itpoftle * counts all things but dung, that he rniy winChrifl 
and be found in him ; not having his own righteousnefs, 
which is of the law, but that which it through the faith of 
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Chriftf the righteoufnefs which is of Godly Fqjth But Theology, 
by fueh a rightcoufncfs as this a nun cannot be jollified in r !* u * e P|™’ 
any other way than by an imputation or it to him. Whence 114 
it follows, that * at by one man't dif obedience many were midi t 

Jinne’ i by imputation, fo by the obedience of one Jh dl many be 5 Philip. 
made righteous, by having that obedience placed to their ac-"h 8* 9‘ 
Count ” 

As this author properly confidcrs juilification as the acl 
of God, he dues not appiove of the language in which faith 
is called the inllrument either o* conferring or receiving it. 

41 Faith i fays be *) is merely the evidence of juilification • rt«i, *f 
to the pcrlou' jullified ; for * faith is the evidence of thing* t'ivtmty, 
not feen. 1 'the ri hteoufnefs ol God, ol the God man*'*** *•. 
mud Mediator Jefus CKrift, is revealed from faith to faith in^ M * 
the cverlaBing gofpel J: ; and thcrefote muft be befit e it is j 'ttom. i. 
revealed, and before the faith to whicii it is revealed. Faith 1 7 * 
is that grace whereby a loul, having fecn its guilt and it* 
want of rightemfuefs, beholds in the light of the Divine 
Spirit a complete righteoufnefii in Chrift, renounces it* 
own, lays hold on that, puts it on as a garment, rejoice* in 
it, and glories ot it ; the Spirit of God witm fling to his fpi- 
rit that he is a jullihcd perfon : and fo he it evidently and 
declarativcly * juftified in the name of the I.ord Jclus, and 
by the Spirit of our God \ Faith add* nothin? to the f i 
ejfe, only to the tent effe ot juilification; which is a complete ** 
ad in the eternal mind of God, without the being or con- 
federation of faith, or any forefight of it. In the account 
ol God, a man is as much jullified before his faith as alter 
it; and after he docs believe, his juilification depends not 
on his ads ol faith, lor though or- believe not, yet God ale Jet 
faithful to his covenant-engagements with his Son, by whofc 
furctyfliip-tightcoofncfa the tied are jullified ; but by faith 
men have a comfortable fenfc, perception, and apprthenfion, 
of their jufti cation, and enjoy that peace of foul which rc- 
lultR from it. It is by that only, under the tefliuony of the 
Divine Spirit, that they know their intcreft iu it, and can 
claim it, and fo have the coin'ort of it.” 

Though this language differ* from that of the Well min- 
Her Confefiton, the author (cents not to teach a different 
dodtrine ; for if faith be that gTace by which a foul re- 
nounces itc own ri? hteoufnefs, and lays hold of t_ brill's, 
which it puts on as a garment, it mult be that very thing 
which the compilers ot the Confcflion meant by their defini- 
tion of faith receiving and rclling on Chrill and his right c- 
oofncis, when they called it “ the alone inllrument of jufti- 
fication.” Accordingly our author clfc where * teaches,* B fetf 
that •* true faah in fcnfiblc (inner* aflent* to Urn'll and cm- re/hid 
braces him, not merely as a Saviour of man in general, but 
a* a fpecial iuitable Saviour for them in particular. It pro- ^ k 
cecds upon CJhri ft’s being revealed in them asucllas/i? 
thtm, by the fpilit of wildom and revelation, in the know- 
ledge oi him as a Saviour that becomes them. It come* 
not meitly through external teachings by the hearing of the 
word from men ; tor no man, faith our bkfled Lord, can 
come to me except the Father draw him ; but fuch loul* as 
are thus drawn, having heard and learned ot the Father, be- 
lieve not only in the tvBrtnc of Chrill, but alio in him/ef 9 
trolling in him alone for everlalling life and fal ration.” 

Were it not that this author, in every thin? that he And V tbt 
writes, has an eye to the doctrine o ( election and reproba- * ,n, « mo- 
tion, which he feres** up to a greater height than almoft , rMt ^ 
any other divine with whole works we arc , •••quaint ed, h C nUiU4BI ‘ 
would differ little in his notions ol jufliflKtion from the 
more moderate Arminian*. ** Juilification (lays Ltmboich) 
is the merciful and gracious aCt of God, whereby he fully 
absolves trom all guilt the truly penitent and believing loul, 
through and lor the fake ol Chrill apprehended by a true 
faith : or gratuitoully (emits Bus upon the account of iaith 
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Tfcokwr. in Jefus Chrift, and gracioufly imputes that faith for righ- 
»<rt |veu- tcoufiK-fs.” Here indeed the imputation of Chrift’s righ- 
vi n tcoufQcrs '* cxprefily denied j but our countryman Dr vva- 
— terland, who cao hardly be conlrdcrcd as a ('alrinift, feem* 
to contend lor the imputation of that rightcoufncfs to the 
Uniter, as well as for Faith being the inftrument by which it 
is received. 

• Summary *• U cannot be for nothing (fays that able writer *) that 
P*^ 1° °^ ,cn aR d f° emphatically fpcaks of man’s beitur 
^ v jullified by faith, or through faith in Chrift’* blood ; and 
that he particularly notes it of Abraham, that he htlirwd t 
and that hit faith was counted to him for juftification, when 
he rai 'ht as cafdy have faicl that Abraham, to whom the 
pofpcl was preached, was juftilicd hy pofpel faith and obe- 
dience, had he thought Faith and obedience equally inllra- 
mentd of juftification. Befidcs, it is on all hands Allowed, 
that though St Paul did not dirc&ly oppofe *aith to (van~ 
«o8 grl'ual ivotij, yet he comprehended the works of the morel 
Frth the 7 <jw under thole which he excluded From the office of }<$*• 
is ^rjscnt jyingi in his fenfe of the word juftification. He even fifed fuch 
arguments as extended to all kinds of works; for Abraham’s 
works were excluded, tho* they were undoubtedly evangelical. 
To prove that he interprets the apofllrs do&rinc fairly, 
our author quotes. From the genuine cptftlc of Clemens of 
Rome, a paffi'ge, in which it appears beyond a doubt 
tliat this fellow-labourrr of St Paul fo under ft ood the doc- 
trine of juililying faith as to oppofe it even to evangelical 
works, however exalted. It is true (continues our author), 
Clemens tllewhere, and St Paul almoft everywhere, infifls 
upon true holinefs of heart and obedience of life as indifpen- 
fable conditions of falvation or juftification ; and of that, one 
Mould think, there could be no queilion among men of any 
Judgm ent or probity. But the queilion about conditions is 
very dill in it from the other queilion about inftnunentf ; and 
therefore both parts may be true, viz. that faith and obedi- 
encc arc equally conditions, and equally .indiipcnfablc where 
opportunities permit ; and yet faith over and above is cm. 
phatically the inflrumcnt both of receiving and holding ju- 
ftification, or a title to falvation. 

14 To explain this matter more diftinrfftly, let it be re- 
membered, that God may be confide red either as a party 
contracting witli man on very gracious terms, or as a Jud^c 
to pronounce (cntcnce on him. Man can enter into the co- 
venant, fuppofing him adult, only by afTenting to it, and ac- 
cepting it, to have and to hold it on iuch kind of tenure as 
God propofes : that is to fay, upon a fclf-denying tenure, 
confidering blmFclf as a guilty man tlanding in need ot par- 
don, and of borrowed merits, and at length refting upon 
mercy. So here, the previous queftion is. Whether a per- 
fon ftiall content to hold a privilege upon this fubmiffive kind 
of tenure or not ? Such atTeut or confent, if he comes into 
it, is the very thing which St Paul and St Clemens call 
faith. And this previous and general queilion is the qne- 
ftion which both of them deter mine againft any proud clai- 
mants who would hold by a more felt-admiring tenure. 

“ Or if we next conlider God as lilting in judgment, and 
man bc ; ore the tribunal going to plead his cau!c ; here the 
queftion is, What kind of. pica Hull a man refolvc to trull 
his lalvatiuii upon ? Shall he Hand upon h s innocence, and 
reft upon Uriel law ? or fhull he pli/ad guilty, and reft in an 
a£t of grace ? If he chootc* the former, he is proud, and fine 
to be call : if he choofes live latter, he is fa r e fo far in 
throwing hirnfdf upon an ad. of grace- Now thi* queilion. 
alfo, which St Paul has decided, is previous to the queftion. 
What conditions even the ad ot grace itfclf finally infills 
upon ? A queftion winch St James in particular, and the ge- 
neral ten ire of the whole Scripture, has abundantly lati&ti 
«d ; and which could never have been made a queilion by 
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any confiderate or impartial Chuftian. None of our work* Thedojry* 
are good enough to lland by thernfclvcs before him who is ^ U chri- 
of purer eyes than to behold iniquity. Chrill only is pure pj a „. 
enough for it at firft hand, and they that arc Chrift’s at fc- — — /— J 
cond hand in and through him. Now becaufc it is by 
faith that we thus intcrpole, as it were, Chrift between God 
and us, in order to gain acceptance by him ; therefore faith 
is emphatically the inftmmeut whereby we receive the grant 
of juftification. Obedience is equally a condition or quali- 
fcation, but not an inftrument, not btin.? that ad of the 
mind whereby we look up to God and Chrift, and whereby 
we embrace the promises. ” 109 

Bet though our author contends that faith is the iollm> F *" h aid* 
ment of juftification, he doc* not, like the Aminomians,?k ?<lltn , c '*' 
teach that it will fave men without works. 44 The covenant 
of grace (fays he) has conditions annexed to it of great im- 
portance, for without them no iullrumeuts can avail. Thcfe 
arc faith and obedience, as St James hath particularly main- 
tained. St Paul had before determined the general and 
previous queftion refpc&in.* the pica by which wc ought to 
abide ; and when fome libertines, as is probable, had per* 
verted his doclriirc of faith and grace, St James ihowed , 
that the very faith which refts in a covenant of grace im* 
plies a cordial lubmiffion to the conditions of that cove* 
nant, otherwife it would be nothing but an empty ceremo- 
ny. The perfect agreement between St Paul and St James 
in the article of jujlification , appears very clear and certain. 

St Paul declares, that in order to come at juftification, it is 
necefiary to Hand upon grace, not upon merit ; which St 
James does not deny, but rather confirms, in what he fays 
of the perfeft law of liberty (James i. 25. ii. 12). St Paul 
makes faith the inftrument ot receiving that grace ; which 
St James does not difpute, but approves by what he fays cf 
Abraham (ii. 23.) ; only he maintains alfo, that, in thccon- 
diliomte fenfe, juftification depends equally upon faith sndf 
good works ; which St Paul alfo teaches and inculcates itv 
cffccl, or, in other words, through all his writings. If St 
Paul had had prccilcly the fame queilion before him which St 
James happened to have, he would have decided juft as St 
James did ; and if St James had had orccifcly the fame que-- 
rtion before him which St Paul had, he would have deter* 
mined juft ?.s St Paul did. Their principles were exa&ly 
the fame, but the queilion* were diveri’e ; and they had dif- 
ferent adverfariej to deal with, and uppofiic extremes to en- 
Couutcr, which is a common cafe. 

“It may lie noted,- that that faith which is hc r e called a 
comfit/on, 15. of much wider empats than that particular kind 
of faith which is preci ely the inftrument of juftification* 

For faith a* a condition means the whole complex of Chri- 
ft ian belief, as exprefled in the creeds ; while faith as an in* 
ftrument means only the laying hold on gTace, and rclting-. 
in Chrift s merits in oppofttion to our own defervings 
though this alfo, if it is a vital ar.d operative principle (and; 
if it is not, it is nothing worth), mull of cottrfc draw alter 
it an hearty fubmiflion to, and obfervance of, all the necelTa- 
ry Condition* of that covenant of grace wherein we repofa 
our whole-truft and confidence. So that St Paul might well' 
fay, “ Da wc then make void the law (the moral law) 
through faith l God forbid : Yea, we clUblilh the law *.”» Rom. iifi. 
We exempt no man from religious duties; which are dutie*3i* 
ft ill, though they do not merit nor are practicable to fuch 
a degree as to be above the need of pardon : they are nc- 
erffary conditions its their mcaiurc of jollification,, though; 
not futficient in thcmfclves to jollify, nor perfect enough to 
Hand cetore *od or to abide trial : therefore Chrift’* merits 
mult be taken in to fupply their defefts : and fo our refting 
in Chrift’* atonement by an Fuiruble ftp denying laith 13 
our lad retort, out anchor of falvaiioQ both lure and ftedv 
1- fill;. 
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Ttun*o/*» faft, a r rer we have otherwise done our utmoft towards the 
it» r«3 i#ca- fxjltiUintr of God’s fscred laws, towards the pcronntng of 
ell the conditions required. 

44 That good works, internal ard external, arc according as 
opportunities offer and circumflaneer permit, conditions pro- 
perly io called, is clear from the whole tenor of Scripture, as 
hath been often and abundantly proved by our own divines 
(w), and is admitted by the moft judicious among the fo- 
reign Reformed (n). Yet fotnc have been very (crnpulous 
as to this innocent name, even while they allow the ahtolute 
neceflity of i^ood works as indifpenfabtc qualifications For fu- 
ture blcffedncfs. Why not conditions therefore as well as 
qualifications ? Perhaps becaufe that name might appear to 
(trike at abfolutc prcdtftination, or unconditional election ; 
and there may lie the fcruple: otherwife the difference ap- 
pears to lie rather to words than in things. 

** Some will have them called not conditions, but fnnts or 
confluents of juftification. It they mean by juftification the 
fame as the grace of the Holy Spirit, and the firft grace 
faith fpringing from it, they lay true ; and then there is no- 
thing more in it than an improper life cf the word jufi'fua- 
IMS, except that from abufc of words very frequently arifet 
feme corruption of dodtiot. It they mean only, that out- 
ward aft* of tightcoufnefs arc fruiu of inward ' tbits or dif- 
politioni ; that alfo is undoubtedly true : but that is no rea- 
son why internal afts, virtues, graces (good works of the 
mind 1 , 4 mild not he called conditions of juftiheatiou ; or 
why the outward a* 5 ts fhould not be juftly thought condi- 
tio na of preferring it. But if they mean that juftifieition is 
ordinarily given to adulca, without any preparative or pre- 
vious condition* 0’ faith and repentance, that indeed is very 
new dodrine and dangerous, and opens a wide door to car- 
nal fecurity and to all ungndlinefs/' 

Such is the doelrmco! Chridian juftification as it his been 
taiK’ht by the oHowcra of Calvin, arid by fomc of the moll 
eminent Arminians who flourished in the end of the lad and 
bc«* irking o' the prclcnt century. They appear not, from 
this view of their opnions, to differ fo widely a* fomc of 
them have wifhed the world to btlieve. It is evident that 
Dr W etcrland. though he rejelts fomc of the diftinguifhing 
iJ0 tenets of Calvinilm, lays greater ftrefs upon faith in his 
'OhjeAinna feheme of juftification than Dr Gill himfelf ; and that they 
of the both cot.fider it as the mftrumrr.t bv which the adult Chri- 
£« u^Ar* receive the imputed righteouinefs of Chrift. The 

miiira*-- 1*> greater part of modern Arminians, however, exclaim againft 
this tuic the imputation of Cbrift's rightcoufneCb, as a doftrine falfe in 
merit nf the an( ] fraught with the moft pernicious conlcquenccs ; 
-doUiiae. an j ^ would be ready to tell Dr Gill, in his own woids, 
that of his feheme every article is wrong. It is not true 
(fiy they) that God exa&sot man, or ever did cxa& of him, 
an obedience abfolutely perfeA ; for under every difpenfa- 
tion man was in a (fate of difeipline, and had habits of vir- 
tue and piety to acquire ; and it is probable that his pro- 
grefs in piety, virtue, and wifdom, will continue for ever, as 
none but God is perfect and ftationary, and incapable of de- 
viating f rom the line of reAitude. Moft of them, after Bi- 
(hop Bull, dillike the ufe of iuch unfctiptural ph rales as the 
injintntnl of jufli/tc*tron f applied either to faith or to works J 
and think, that by confidericg God as the foie juftifier of 
man, upon certain conditions, they can more precifely afeer- 
lain the diilinA prsviixes of faith and cbedicncc in the 
feheme of jnllifi cation, than rither their brethren of the old 
fchool of Arminiusy or their rivals of the fchool of Calvin. 
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By the very conftitution o? man, piety and virtue " are Throlorry, 
duties which, if he do not fincerely perform, be muft 
courfe forfeit the f awur ot his Maker | but the moft per- a 'ftj an ' 

fe£t performance of his natural duties would not entitle him 

to a (upemaUital and eternal reward. Eternal li e is the *»t 
gift of God through Jelu* Chiift t and it isfurely reafonable T^ f C * r own 
that we (hould acknowledge it to be fo, and not claim it asJJj ^ mcnt 
a debt due to our merits. The pious and virtuous man lias 
a natural claim to more hapninrfs than mifery durin r the 
period of his cxiltcnce, a claim founded on the attributes of 
that God who called him into being ; but he has no natural 
claim to a future life, and ftill Ids to a perpetuity of exift- 
ence. 7 'his is a truth not more clearly taught in the holy 
feripture than confonant to the founded philofophy : and 
yet, by not attending to it, have St Paul and St James been 
fet at variance, and the moft oppofite doctrines taught re- 
1 pelting the juftification of Chriltians. 

Becauic faith in Chrift cannot entitle a wicked man to 
eternal bnppirrft , one clafs of divines feco to infer that fuch 
faith is not ncccffiry to Chviftian ) jl fi a tion , and that “ his 
faith cannot be wrong whofc life i» in the right/* They 
proceed upon the fuppolitioa that man is naturally immor- 
tal ; that piety and virtue arc entitled to reward ; and that 
therefore the pious and virtuous mm whatever be his be- 
lief, muft undoubtedly inherit an eternal rewar 4 . But this 
is very fallacious reafoning. That piety and virtue are 
through the divine jtiftice and benevolence entitled to re- 
ward, i* indeed a truth incontrovertible ; but that mrn who 
is of ytftcrday is naturally immortal; that a being who bc- 
Cjan to cxift by the mere good will of his Maker, has in htm- 
fdf a principle of peipetual exifttnee independent of that 
will — is a diredl contrail ic tion. Whatever began to be, can 
be continued in bein j only by the power, and according to 
the pleasure, of the infinite Creator ; but it pleafed the 
Creator of his free u.racc at fitft to promile mankind eternal 
life, on the (ingle condition of their firft father’s obferving 
one poiitive precept. That precept was violated, and the 
free gift lofti hut the covenant was renewed in Chrift. who 
44 by his death hath aboli'hed death, and by hi* returre&ion 
hath brought to light life am! immortality. f The condi- «(* 
tion annexed to the gift thus teftored was faith ; for 4 ‘ being Faith the 
juftified by faith we have peace with God through ° ur< pJj 0 * or £ 
Lord Jefus Chrift ; by whom alfo we have acccfs by faith *h* joft-fi. 
into this giacc wherein we Hand, and rejoice in the hopeofetim pe- 
thc Gi-OXY or God m Faith therefore in the Son of God fU,iar! T 
and Saviour of the world, is not only a condition, but the /c/c *'* 1 * 
condition, of that juftification which is peculiarly Chnftian ; , a y m ’ 
for fince Chrift, without any cooperation of ours, hitb 
purchafcd for us the free gift of eternal life, we lhall be 
guilty of the grafted ingratitude to our Divine Benefadior, 
and impioufly claim an independence on God, if wc look 
upon that gift cither as a right inherent in ou*4iature, or as 
a debt due to our meritorious deeds. sij 

But though faith be the condition of ChriftiV jnftifica- ** ( ut nf l t 
tion, as that implies the inheritance of tt> rn't/ rift , there arc° t J a c j n * 
other conditions to be performed before a man can bt pul inhtjpintfr. 
paflrflion of rl-rnaifeluity . By a law long prior to the pro- 
mulgation of the gofpvl — a law interwoven with our very 
being — no man can enjoy the favour of his Maker, who 
does not make it his conftant endeavour. 44 to do juftly, to 
love mercy, and to walk humbly with his God/* This law 
was in force before mao fell ; it continues to be in force now 
that he is redeemed ; and it will not be abrogated even at 

that 
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Tfc»»fy, that period when faith (hat eive place to vifion, and hope 
ST* £!' *° cujoyment. fly the grace of the Chriftian covenant, all 
g an[ mankind are rendered immortal in confcqncnce of the death 
e— and refurrt&ion of Chrift, who i« the l amb (lain, in the di* 
114 vine decree, from the foundation of the world ; but to ob. 
tain immortal bjppinrfi % they tr.uft obferve the con litiona 
did** of hoth of natural and cd revealed religion, which are repen- 
ts %-ftc fa* lance from dead works, and faith in Chrift the Redeemer. 
v«ur a- The former is that condition upon which alone wc can rc- 
4 taoUUc t4in favour, and of courfe enjoy either pre- 

sent nr future happinefa* the latter is a moll equitable ac- 
knowledgment required of ua, that perpetual coufeious 
evidence is neither a right inherent in onr nature, nor a 
debt due to our virtuous obedience, but merely the gift of 
Cod through Jdus Chrift our Lord. 

“ To make the dillintt provinces of ^aith and work* in 
the bufinefs of jollification clear, let us fuppofc (fays bift.op 
p fw Warburtonf ), that, at the publication ot the gofpel, all to 

kic. * w hom the glad tidings ot immortality were offered on the 
<Aap, 3. condition of fa tb m ‘Jefui hid been moral or virtuous men, 
and on that account entitled (a \ natural religion tracheth) 
to the favour of God and an abundant reward ; is it not 
filf-evidcnt, that faith al^ne, exclulive of the condition 
of pood works, would, in that cafe, have been the very 
IBu.^rued thing which ju/lifed or entitled ihtm to life rvtrfajHng ? 
iyifmt- But arc want/, therefore, of no nfc in the Chriilian 
l -r cm - fyltem ? So far from it, that thofe only who ferve God in 
finccraty and in truth arc capable of the jollification which 
faith alone embraces ; for, to illuftrate this matter by a fa- 
miliar inllance, fuppofc a Britifh monarch to be flow, in fret 
gift % a certain portion of his own domains^ to which immor- 
tality may well be compared, upon fuch of his lubjcCts as 
fhouKJ perform a certain fervice to which they were not 
obliged by the laws of the kingdom ; it is evident that the 
performance of this laft fervice only would be the thing 
which entitled them to the free gift. Yet it is obvious that 
obedience to the laws, which gave them a claim to protec- 
tion as lubjc&s, in the enjoyment or thru own- noniTY 
(to which the reward offered by natural religion may be 
compared,, would be a previous and reccffary qualification 
to their enjoyment of their new poflelBon ; fmee it is abluid 
to fuppofc that fuch a gif! could he intended for rebels and 
traitors, or indeed fur any but rood and faithful fervants of 
their king and country.” Well therefore might the apoftle 
reprove the ignorance or licentioufnefs ot certain ol his con- 
verts at Rome, in his qncHior — '* l)o wc then make void 
the 1 . aw through faith ? God forbid! yea, we establish 
the lav obedience to it being the previous qualification 
of di who are entitled to the fruits of juflifying faith— -Lire 

AND I !*t MORTALITY* 

Had proper attention been pn 5 d to this diftinttion, which 
St Paul everywhere makes between fuch ditties as are com- 
mon to ail religions that are true, and thole which are pe- 
culiar to the Chtiftian revelation, many ufeiefs controversies 
xniyht have been avoided respecting the initniment of jufti- 
ficition and the conditions of the Chriilian covenant. By 
not attending to it, the divines of une ichool, who perceive 
that the mere belief ot any truth whatever cannot entitle a 
man to eternal felicity, have alinoft dropt faith from their 
lyltem of Chriitianity, and tau/ht moral duties like Pa ou» 
philofophers ; whilft another party, who err alnwdt as far in 
their interpretations ot leripture, holing eternal life repie- 
fensed as the- gift vf tied, and faith in Chrift as the inilru- 
merit or messon by which that i>i:t mult be accepted, have 
„ eapunged from their fyltem the neccflity of good works, 

forgetting lurclv that wicked believers, like believing devils, 
* j. * may be doomed to an eternity of torments. But the fum 
of Cbtiflia&ity, as we are taught by the beloved duaplc, is 
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comprehended in this one commandment of God, “ that we Thet-kgv# 
fbould believe on the name of his Son Jcfus Chritl, and k)vc|l K ^' 
one another as he pave us coruman.l.Ticnt.” In perfttt bar- ' J; Aa ‘“ 
mony with him, the great apoftle of the Gentiles, from u— v — ^ 
whole n ittaken words much empty noiie has been raifed 
about this qucltion, a fibres us $, that “ in Chrift Jcfui no { Gal. v. 6. 
thing can avail to our eternal happintii but faith which 
worxeth by love and he informs Titus |j, that it ** is i l*»* 
a true faying, and what he will: to he conllantly affirmed, 
that they who have believed in God be careful to main cam 
good works.” 

Indeed no man can have complete faith in Chrift, who 
believes not the protnifca of the gofpel ; but all thole pro- 
milts, except the fingle one of a rclutredlion from the dcid 
to perpetual confcious cxitlence, arc made to us upon the ex- 
prcia condition that wc obey the law of the gofpel t “ for 
God will render to every man according to his deeds : to 
them that arc contentious and do not obey the taith, but 
obey unrightcoufncfs, indignation and wrath ; tribulation 
and arguifh upon every foul of man that doth evil, of the 
Jew firil and alio of the Gentile ; but gliH-y, honour, and 
peace to every man that worketh good, to the Jew firil and 
alio to the Gentile a 

Such are the notions of juflification entertained by thofe S. 9. 
who in the prclcnt age have been conlidcrc.! as the leaders f y Wn*f*r. 
of the left ot Arm ii nan*. How far they ate juft, the reader and 
mull decide for himtelf, as our bufmeis is little more than ^ 
to coIlett into one point of view the Icattcrcd opinions of 
others ; but under every view of tint doctrine which we 
have taken, the Chriftian covenant appears much more gra- 
cious than that into which Adam was admitted in parsdife ; 
fmcc it affords room for repentance, even to that man, who 
may be fo unhappy as to be withdrawn for a time into 
apollacy from the terms of the covenant. Whether the-p^cvt 
death of Chrifl there! 01 e was a direO atonement for thc^,, c ^, e * 
actual fins of men, or only operated as iuch imdireOfy by pro-nsnt more 
curin'* tor them repeated opportunities of repentance, it 
an undoubted truth, that “ if through the offence of , 

many be dead, much more the grace ol God, at:d the gift' 
by grace, which is by one man, Jefus Chrift, hath abounded 
unto many. And not as it was by one that tinned, fo is the 
gift : for the judgment was of one offence to Condtnmatian, 
but the free gift is of many offence to jujijjication ij .” t Rom. v. 

Thus gracioufly ha? the divine goodnefs ddpiaycd itfclf *<>• ‘7- 
in the reftoration of our ioft inheritance. But it llopt not 
here. The lame bountiful Lord of Lie, for its further fc- 
curity, imparts to every true believer the ftrength and light 
of his holy fpirit to fupport faith in working out our own 
lalvation. Our blcfled Saviour, ** who gave himfell for us* 
that he mi,<ht redeem us rot only from death, but likcwife 
from all iniquity, and purify to hhnlclf a peculiar people 
zealous ot good works promiled, before he left this ( Titus u, 
world, to ftnd to his followers the Holy Chofl or Comfor-14. 
ter to abide with them for ever, to guide them into all 
truth, to bring all things to their remembrance whatfoever 
he had faid unto them, and. as we tea’ll from other puffagec 
of leripture, to “ work in them both to will and to do of 
his good plcafurc.” How amply thi&pronufe was fulliUcd 
to the api tlUes, we have aheady fecn ; but we arc not to 
fuppofc that it was reftricL-d to them. As man is defigned Chrirtiin* 
for a luper 'natural lUtr in heaven, he Hards in need of fuper-fa.«3ificJ 
natural direction to guide him to that ttate. “ No man^f Holy 
(lay* our Saviour) can come to me except the Father draw wtl ° 
him ) for as no man knoweth the thing! of a man fave the 
fpirit or a man which is in him, even fo none knoweth the 
things of God but the Spirit of God.” This omnilcicnl Spi- 
rit indeed “ fcarchcih* all things, yea even the deep things of 
God,” xml reveakth Uieui to the foils ol aura, to enlighten 
3 their 
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TKeoIc-ey.'tKar pndtrftanduvj* *r.d purify their hearts. The grace which 
52 ! £,*“*!’ be fheds abroad is either cxtcriul and general, or internal 
and particular. The former liu been extended to the 
whole church of God under the patriarchal. Mosaic, and 
Chrifl ian difpen Cations, in fuch a revelation of the divine 
will as was lufficient to inflrurt men unto eternal life, whe- 
ther they had a clear view or not of that llupendous plan 
of redemption, by which the kingdom of heaven was open- 
ed to them after the forfeiture of the terrdlrial paradite ; 
for there have been 44 holy prophet* ever finccthc world 
began ; ?.nd prophecy came not at any time by the will of 
insn, but holy men of God spake as they were moved by 
the Holy Ghoil Hence it is that all leripture was 
piven by inspiration of Gni to teach us every thing which- 
it i* neceflriy for us to know and believe; and the ferip- 
tttre is that work of the fpirit which is extended to the uni- 
verfal church. 

Put the fame fpirit which thus generally reveals she objeft 
of faith to the church, docs likewile parti culm lv illuminate 
the minds of individual believers, working in them an aflcnt 
to that which is taught them from the written word. It 
was thus that “ the Lord opened the heart of Lydia f, 
that (he attended to the things which were tpoken of Paul 
it is thus that 4 * the word preached doth not profit if it be 
not mixed with frith in them who hear it $ j” and it is 
- thus that “God deals to every man the mcauirc of faith Lj 
’for 44 by grace *re we faved through faith, which is not of 
f £j.b.u. 8.our{elvcs ; it is the gift of God$.” I his illumination of 
the Spirit was conveyed to the npoftlvs 44 in a found from 
heaven as of a ruffling mighty wind,*' breauie it was meant 
to teftify to the world that they were cliofen miniftcr* of 
the pofpd ; but the ordinary Chriflian receive* it 44 in the 
ft ill tmall voice/’ bccauie it is conveyed to him only to 
“ open hi* undcrftandiug that he may underhand the lerip- 
if turcs.” 

Rccene- Another operation of the Spirit on the mind* of believer* 
i$ that which in feripture is called KtotxtRATu'N ; tor 
44 according to his mircy God fa vet h us by the wafhing of 
regeneration and renewing of the Holy Gholt *, which he 
ft.cds on us abundantly through Jcfus Chritt our Lord-*’ 
To thofe who believe that we derive from Adam x corrupt- 
ed nature, this particular grace muff appear fo abfolutely 
ncccffary, that without it we could have no relifh tor heaven 
or heavenly thing*. 44 The natural man (we are told) rc- 
eeivclh not the thing* ot the fpirit of God ; for they* are 
fooltfhncfs to him ; neither can he know them, becaufe they 
are fpiritutilly difeemed ” indeed whatever be the power* 
of our moral faculties, when compared with thofe of our full 
father, it is fi> long befo-t they be completely developed, that 
we fhould infallibly be loll, if we were not bJefled by a fu- 
ptrnatural guide, when reaion is incapable of directing our 
corduft. Our paffon* and appetites arc in their full 
flrcn;*th before experience ha* ftirnifhed the mind with ma- 
terials, by means of which motive* rn*y be weighed ; and 
therefore it would be importable, during the giddy period of 
youth, to keep them in due fubjtftion, or to prevent vicious 
habits from bein ' formed, were we not influenced by divine, 
grace. So true is it, that 4 ‘ except a man be born again ot* 
water and ot the Holy Ghuft, lie cannot enter into the kin /• 
dom of God.” I hi* change in our dilpolilions, from an 
immodciate attachment to earth to a relifh for the things of 
heaven, is in lenpture called “ a renewing of our minds, a 
new creation, a new man in oppofition to our natural dil- 
pofition, which i# called 4 ‘ the old man, corrupted accord- 
ing to the deceitful lulls.” The anc'cnt fathers of the 
church, as well as lorne very eminent modern divines f, gc- 
and Wflta»»neral]y I peak of boptifm as the inffrument in God’s hand of 
***>*■ mm’s regeneration j and for the truth of their opinion they 
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appeal to John iii. 5, f, Epheft v. s t, aff. and 1 Cor. vi. fhe wln n>', 
11. in which great ftref* is crrtainly laid upon the wafhing I'* ' 
of water, as well as upon fanftification by the word. 

A third office of the Holy Spirit is to lead, dir eft, and — .. mj 
govern us through all the periods of our lives. Without ^ ua 
fuch a leader and guide, the temptations with which we artj^* 
furrounded would certainly overcome us, and we fhould faint ^ 
long before wc arrive at the end ot our journey. By thel.fc, 
very con dilution of our nature wc a-c fubjefted in fame de- 
gree to the influence of feufe, of which the objeftsare pre- 
sent, whilft the enjoyments 0/ heaven arc future, and feen, as 
at a diitaccr, only by the eye of faith ; but 44 the law oi the 
>pirit of Ire, in Cbriff Jcfus, hath made us free from the 
law of fin and death for God worketh in us both to will 
ar.d to do of his good plcalurc ; and as many ns are thus led 
by the fpirit of God, they are the fons of Gou , and while 
they walk in the Spirit, they do not fulfil the lulls of the 
fiefh.” Without the aid of the fame Spirit, we could not even 
make our piaycrs acceptable ; for fincc 44 our confidence in 
God is, that he hcarcth us only when we afle any thing ac- 
cording to his will ; and (mcc we know not what we fhould 
pray for as wc ought, the Spirit itfclf maketh the intcrccifion 
for us with groaning* which cannot be uttered *.” • Row. vie 

A four tli operation ot the Holy Ghofl, as lie is the fane- jo. 
tiher of Chriftians, i* to join them to Chrifl, and make 
them members of that one body oi which he is the head. 

44 For by one Spirit arc we ail "baptized into one body t r C or. 
ar.d as the body is one and hath many member*, an 1 all them. 12,13, 
members of that one body being many are or:e body, (o alio tn 
i» Chrifl.” 44 Heieby we know that God abideth iu us,Uaitc* 
by the Spirit which he hath given u* and a», in the or *\* 911 * 
dinary courfe of hr* dealing* with Chriflian*, this S{)irit 
firll given in baptifm, io is it continued to the Uitlsful by 
the i 11 ilru mentality ot the Lord’* ftrppcr. That ord. nance 
we have clicwherc (fee Svppkm of the Lord) proVed to be a 
federal rite ; and finely no time can be fuppolcd fo highly 
funftifcd for the reception ot the grace* of the Holy Spirit, 
as tiiat in which we renew our federal union with our Lord 
and Mailer iti the communion of hi* body and blood. 

It ic hkewife the office of the Holy Ghofi to give us an 
earneff o* our everlaftinr' inheritance, to create in us a feufe 
or the paternal love of God, and thereby to allure u* ot the 
adoption ot fons. 44 As many as arc led by the Spirit of 
God, they are the sons of God ; and becauic wc are Ions, 

God hath lent forth the fpirit of his Son into our hearts. For 
we have not received the fpirit ot bondage agrin to tear ; 
but we have received the Spirit of adoption, whereby we 
cry Abba Father; the Spirit Stic IF bearing vriincl* with our 
fpirit, dial we are the children of God f ^ ( 

A* the gifts of grace are generally annexed to mear.i, to Rom ‘»ji 
the proper ute ol the word sad facnuncott, it is a fixth of- 13, it. 
hoe of the fame Spirit to fattftiiy fuch perfoiu as arc tc^u- 
lurly tet apart for the work of the miniilry, and ordained 
to offer up the public players of the people ; to blef* them 
in the name of God ; to teach the doftnne* of the j.ofpd ; 
to adminiilcr the facramcntg inllitutcd by Chrstl \ and tOj e , c v efc j. 
periorm all things ncccffary 44 for the perfecting of the mOn- 
iaints, for the work of the mintHry, for the edifying of the' ol,, ;‘^'^ < 
body o.‘ Chrifl The fame Spirit which illuminated thc^*^^, 
apofllcs, and endowed them with power from above to per- (< |. 
form p^Tfonally their apoftolic functions, fitted them al(o c _ . ^ 
for fending others, as they were fent by their Divine Ma- XJ / 
tier ; and :or ciUbliihing Inch a conllitulion of the church 
as was bell adapted for pre'cnriug Chriflians in the unity 
of the Spirit and bond of peace. They committed a (land- 
ing power to a focccffivc miniffry to be conveyed down 
to the end ol the world ; and thofe who are veiled with 
that pow er are obliged to 44 take bcci unto thcmklvcs, and 
4 to 
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to nil the flock aver 'which the Holy Ghost hath made 
l" fT fKn* l ^ C,n over ^ eer, » lo church of God. and to contend 

fion ' tll,ne flJy !or •he faith which was once delivered unto the 
w,, — faints t*” See Emscofacy, lNDsrKNDiwTs, PiusBvrE- 
f AA. n. Fore, imUhuxas. 

iLarH By thcic, nnd the like means, doth the Spirit of God 
j- ever. f lc ^jfy t | lc f onjl 0 * men; and in cotileqnencr of this fanctifi- 
cation proceeding immediately from his office, he is called 
the Holy Spirit nnd the Comforter. Thin is fitch a 
provision “ for renewin'* us in the fpirit of our minds, and 
enablin ' us to put uii the new man, which, after God, is 
created in njhtcoufnefi and true holineis,” as, when made 
known hy tevelation appears to have been rapt *itnt, may 
be conceived to have been even ncceflsry, ami, though rra- 
for could hardlr have hoped for it, is conttadirted by none of 
fo6.tr»»vcr- out natural notions either of God or of man. 'Many, how ever, 
t ^ co,,lrtmr, icsto which it has given rife in the church 

tKi. iLjc." » fome contending that it is given only unto the 

uuii cle&, upon whom it operates with refittlct* efficacy j others 
a'f.rmin* that it is offered to all, but in fuch a manner as 
that, by the abufe of their ?rce # will, it may be 44 refilled, 
{grieved, nnd quenched j" and tome tew, (till intoxicated w ith 
the pride o* I’ll a civs, think it is not necdlary, and of 
couric is not bellowed. • 

The quefiiops concerning the ’ of g r ar, and 

the final ftrjtvtrance of the funfs% we have Hated cllcwhi rc, 
and given a fummary view of the arwoimnta by which the 
couiendin/ parties .maintain their rclpcerive opinion* {fee 
Predestination) ; ami the text* of Scripture which wc 
114 have juli quoted, under the different heads of fandli cation, 
Tbi Lit a (how f ufficicntly that the opinion of Pi la rius is dire&ly con- 
sjewbexe. uary to the do&rine of the apolllct. It *nay not be im- 
proper to inquire whether it be as agreeable to icaum and 
experience as its proud patrons feem to imagine. 

Ir it be ur.rcafonablc to expefi any affifiance from the 
Spirit of God in carrying on the work of our own falva- 
tiun, how came fo many of the wifdl and heK of men in all 
ages to believe, that he who firccnrly endeavours to dif- 
chargc his duty is luppivtcd in that endeavour by aflidance 
from heaven 1 That inch was the popular belie’ of the ear- 
ly Greeks, is evident /rom the poems of Homer ; in which 
wc everywhere hnd fomc god calming the palTions of the 
heroes, altering their dctei ruinations when improper, and in* 
fpinng them with wildom. Nor was this the ientiment of the 
poets only. Socrates, it ia well known, proieffed to believe 
that his own conduel was under the din6t»on ot a fuperior 
fpirit, which he called a J*mon ; and Plutarch, as we hrui 
1-5 him quoted by Wollatlon, fpcaks of the goch afliHing men, 
Opia«H»olby ** exciting the powers or faculties %>f the foul ; by fug- 
gelling fccret principles, imagination*, or thoughts 5 or, on 
unaS^. *h c contrary, by diverting or flopping them.” Of the 
fame opinion n ull Cicero have been, when he laid, 44 Habit 
fllud quidem, quod locum hunc ccmiinet, de quo a iinus, 
efle Deos, et corum providentia mundum adminiHrati. cof- 
t demquc confulere tebus humanis, nec foluin 1 verum 

1 fcdl** €t ' am * ,N OWLis for it is not conceivable that a particulsr 
Si. providence can be a*?rnini(lertd without the influence of the 
Deity on the minds of men. '1 hat the poets and philolo- 
phers of the heathen world derived thefe notions from pri- 
meval tradition, cannot, we think, be quettioned ; but if 
they were abfurd in themfelvet, or apparently ctmiradidlory 
to the laws of nature, they would not furely have been fo 
tmivctfally embraced ; for it wiU hardly be denied, that So. 
crates and Cicero were men of ?.* great natural lagacity as 
Pelagius or any of his follower*. It is indeed fo tar from 
being incredible that the Father ot fpirit* occasionally di* 
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rt6s the thoughts and aTioni of merr, tbit wr believe there T, ’« 
arc ve r y icw who have made eLfervations upon l hem {else# f"'* F. 4 "* 
and l!:cir own xfluu,, uho have nut lound, upon u flection, '"Vlan , *" 

n.ai y iu fiances in which their ufual judgment and It trie of -- t 1 

things were o-\*tr-rv!t'! % they know not bv:v or tuLy ; and 
that the actions which they pet formed in tho f e cir#um!lancc» 
have had con toque ncc* very icinaikablc in their general iii- 
ftory. See Providence, n*' 18, 19. , 

This beiin; tlie cafe, why fhould the pride idChriflians make 
them hctuaic to admit, upon thc?uthority of diviue revelation, 
w hat Socrates, and Plutarch, and Cicero, and ali the virtuou* 
and wife men of antiquity, admitted in effed, upon no bet- 
ter evidence than that of oral tra.liiion, fuppotted by their 
own meditations on their owr. thoughts, and the principles 
of their own enndud ? 1* it that they lee rot fuch benefi- 
cial effedts of Chriiliui ity as to induce them to believe the 
pro*cffbr* 01 that rcli-ion to be indeed 44 chofcn to falvation 
through rhe fandification of the Spirit || V 9 Let them !: Theffil, 
fiudy the p^adical ptccepts of the cotpel, confider die con-3* 
fcqucnccs which they have had on the peace and happinel* 
of focitty, an? compare the general conduft of Chnltian* 
with that of the Jews, Pagans and Mahometans (fee Rb* 

Liatow), and they will doubtlefs find reafon to niter their 
opinion ; ami let thole who embrace the truth, remember, 
that as thry are the temple of God, if the Spirit o! Go4 
dwell in them, 44 it is their tndilpcr.fable duty to cleanfe 
themlclves from all filthinels of the flclh and ipiiit t to fol- 
low peace with, all men, and holme's, without which no 
man (halt fee the Lord ; and to woik out their own ulv». 
tion with fear an 1 trembling, fmee it is Co ! who worktlh 
in them both to will and to do ot his good pleafure.” 

From this fiiort view of the fcveral di penlaliutis of re- The fofpe! 
vt?lcd religion, it •* evident that the gof^x-l is not only thethe i«fl rc- 
btft but the kill gift of the kind which man has to cxpcA*^* 1 * 00, 
from his Maker ; tint the fclicrne or revel ation is comple- 
ted ; and that the pretences of Mahomet and of more mo- 
dern cnthufiafi* to divine ir.fpi ration are not only falfe, hut 
fraught with contradictious. All thefe men admit the di- 
vine origin of the Motaic and Chrillian religions ; but it 
appears from the Uniptures, in which thole religions are 
taught, that the kyiUm of revealed tiuths which conllituie 
the Patriarchal, Mofaic, and Chriilian revelations, commen- 
ced with the fall ot man, ani that it mii!l ihcicforc nccc fi.tr ily 
end with hb reltoratiou to life and immortality by the fa- 
ctilice ot Chrifi upon Ute crofs A new icvelattou there- 
fore like that of Mahomet cannot be admitted without re- 
jecting the whole Bible, though the impoltor himirif every- 
where acknowled ges the infpiiation of \biaharn, of Mohrs, 
and of Chritl. Nor is greater regard due to the claims ot 
Chriliian eothulialis. Such of thclc men as pretend to have 
been in heaven f, and thence to have brought fpiittual dif- k 
coverics to the earth, have either foigotien or never under . 
Hood, tliat m the Icripturc* of the Old and New Telia- 
ments the j?rcat fcenc of Providence appears to be clotc j 
iu the full completion of its one regular, entire, and eter- 
nal purpofe ; that St Paul lias pronounced £ a curfe upon 1 l 8. 
any man or angel rrotn heaven who (hall preach another gef- 
pel than what has been already preached by the apoitlcs and 
evangel: lh ; that in tlicit writings we ate taught every thing 
wfuch it is out duty to believe 01 to practife in order to our 
own falvation ; and that wc have the promilc of our blcfied • * 
.Lord himlel*. that tlie Spirit ol truth ih<tll remain with 119 
to guide us into ail nccefiary truth, till that great day wlieu 
he (hall come aga n to jud<:c t?ie world in rightcoufuefs, and 
tender to every man according to his works. 
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Tbenpfcnf- THEOPH RASTA, in botany ; a genus of plant! be 
longing to the clafs of ttutandria and order of tnimngjnia. 
The corolla is campanolated, with divifions and ferment! 
obtufe ; the caplule unilocular, globular, very large, and 
mroy-feeded. J here is only one fpcciet, the amrricana. 

THE#PHRASTUS, the philofopber, was bom about 
371 year® before Chiill, and was fuccefliv ‘.y the dffciple 
of Plato and of Aiiftutlc. He fuccccded Ariftotle in 
(be Peripatetic fchool, and conduced the chart?? with fuch 
high reputation tliat he had about 230 r> (cholare. He is 
highly celebrated for hi» induftry, learning, and eloquence ; 
and (or his gotieiofity and public loir it. He is laid to have 
twice freed lit! country from the ooprcllion of tyrants. He 
contributed lilreinlly towards defraying the cxpcnce attend' 
ing the uublic meetings ol philof •pliers; which were held, 
not far the fake • f ihew, but for learned and in enimii con- 
verfition. In the public fchouli lie commonly appeared, 
as Ariftotle had done, in an tie .ant drefs, and was very 
attentive to the graces of elocution. He lived to the ad* 
vanecd age ot Sj : Some fay of ic?. Towards the dole 
of Irs life, he grew exceedingly infirm, and was carried to 
the fchool on a couch. He expivfled great regret on Re- 
count of the Ihortnels of life ; and complained that nature 
had given long life to flag* and ciows, to whom it is of to 
little value, and hid denied it to man, who, in a longer 
duration, might have been able to attain tbe fumniii of 
fcicncc ; but now', as foot) as he arrives within I'iht of it, 
is taken away. His la It advice to his difciplcs was, that, 
lincc it is the lot o? man to die as foon as he be/ins to live, 
they would take mote pains to enjoy life as it paflei, than 
to acquire pollhumous tame. His funeral was attended by’ 
a lanre body of Athenians. He wrote many valuable works, 
o! which all that return r a*e, fever*] trestifat on the Natural 
Hiftory of Plants and Fulfils; Of Winds, Oi Fue, &c. a 
rhetorical work intitlcd *' Characters,” and a few Mctaphy* 
fical Fragments* 

To Theophraftus we are indebted for preferring the woiks 
of Ariftotle. See Aristotle. 

THEOPOMPUS, a celebrated Greek orator and hif- 
torian, wa» horn in the ifland Chios, and flouriihed iu the 
reign of Alexander the Great. He was one of the moft 
famous of all the difciplcs of Hoc rate*, and won the prize 
from all the pant gy rifts whom Artcmifia invited to ptailc 
Maufolus. He wrote feveral works, which are loft. 

THEOREM, a propofition which terminates in theory, 
and which confiders the properties of thin »« already made 
or done ; or it is a fpeculalive proportion deittetd fiom 
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To this clafs belonged Paraedfus, Robert Fludd, Jacob Ther»reir 
Roehmen, Van Helmont, Peter Poiret, and the Roficruciaos. T ,* 
They are alio called Fins- Pfctio/epben , which fee. ^ 

THERAPEUTJE, a term applied to thofe that are m ^ r °" 
wholly in the fervice of religion* i his general term has — * y — ^ 
been applied to particular fefts of men, concerning whom 
there h^vc been great difputes among the learned. 

THER iPEUL'iCS, that part of medicine which ac- 
quaints us with the rules tliat ate to be obferved, and the 
medicines to be employed, in the cine of dileafci. 

THER I AC A ANDROMACin, a cumpouud medicine 
made in the form of an electuary. See Pharmacy, n w 6oj, 
THERMAL hot haths or bagnios. Luxury and extra- 
vagance were in nothing carried to fuch heights as in the 
thernur of the Roman emperors, Ammian co 1 «plains, that 
they were built to Inch an extent an to equal whole or.j. 
vinecs ; fV m which Valcfiut would abate, by reading pijY.u* 
indetd of / roiun.it. And yet after all, the remains of 
fume ft ill iiandi-g are fufficicnt tclUmonir* (or Atirninn'i 
ccnfurc ; and the accounts trantmiltcd of their ornaments 
and furniture, fuch a-* being laid with prreious ftoiice (Se- 
neca), fet round with leats of (olid fiber (Pliny), with pipe* 
and c»* trns of the fame metal (Statius), add to, rather 
than rake 'rods, the cenfure. The moll remarkable bagnios 
were iliofc of*i)iocleliari and Caracslla at Home, pieat part 
of which remain- -»t litis day ; the lo'ty arches, (lately pil- 
lars, variety o‘ *otei »n nimble, curious vaulting o tbe roofs, 
great number of fpdeious apartments, all attract the cuiio- 
fitv of the traveller, They had alio their fummerand win- 
ter baths. 

THERMOMETER, an inllrumcnt for meafuritig the 
degree of heat or cold in any body. T 

The thermometer wav invented about the beginning oflnvcrrine 
the 1 7th' cent ury ; hut, like many oilier uleful inventions,'* hicer- 
it has been found impolublc to afeertaiu to whom tlie ho 
nour wf it belongs Bochaavc # aferibes it to Cornelius^*, . * 
■lcm.tr, his own countryman. Fulgenzio f at- • uo. t. 


Drcbbtl ot . 


tributes it to his. mailer Paul No pi, the great oracle ot the!- 1 '* ^ 
V curt inn republic; and Viviani gives the honour of it t 
Gdiheo$. Rut all thde are pofthuinous claims. San&orio £ 1 *?' 1 
claims this honour to himfel- ; and his after? ion is corrobo* <"• •>. Cu- 
rated by Rorrlli § and Malpighi * of the Florentine aca- /,; P *?• 
demy, whofe partiality is notlo.be lufpcdcd in favour | ‘jj* " 
of a member of the Pat.tviuian (chool. 

Perhaps the bell way to teconcilc tlicfe diftcrent claims) /). • u. 
would be, lo fuppofe that the thermometer was re? I! y in- •*- 

w .. _ _ r r ._ r vnted by ihffcrcut pcrlons about the lame lime. We know» ,o r - *11* 

enmpaiint* together feveral dctiniiions. A theorem is fume- that there arc certain periods in tbe proTefs of the art!/. ?3 . 
w.. ...j i „ .1.:..- ... u.. #1... I.,.. ...... .u.. r. 1: 




ihirg to be proved, and a problem fomcthRig to be done. 

THEOKEi lC, fomething relating to theory, or tlut 
terminates in fpcculation. 

THEORY, in general, denotes any doctrine which ter- 
minates in fpeculation, without confidering the practical 
life! or application thereof. 

THEOSOPHIS I S, a feft of men who pretend to de- 
rive all their knowledge from divine illumination. 'l*hcy 
boaft that, by means of this erkftial light, they arc r ot 
only admitted to the intimate knowledge of God. and of all 
divine truth, but have acccfs to the molt lubiime lecrets of 
nature. They aferibe it to the lingular inamfritation of 
divine benevolence, that they are able to make fuch a ule 
of the element 01 hre, in the cherdcal art, as enables them 
to difeever the dTcntial principles ot bodies, and to difetofe 
Rupemlous myfterie! in the phylical world. They even pre- 
tend to an acquaintance with thofe cclcftial beings which form 
the medium of intcrcourlc between God and man, and to 
a power of obtaining from them, by the aid of magic, altro- 
logy, and other ftmiiar arts, various kinds ol iaioiraatioa 
and a&ilance. 


when the (l ream ot hu . an genius runs in the fame direc- 
tion, and moves towards the lame object. That part of 
the current which reaches the object fiift may pofTet.i the 
title; but the other paits follow fo rapidly and anira fo 
foon after, that it is impotHok' lor a IpeAutor to cccidc 
which is hrft in point of time. a 

The lirll form of this inftrummt r or me a Curing the de*T 1 a-wf 
grecs of heat and cold, was the air thermometer. It is a-.hrni> np* 
well known »adt tliat air expands with heat fo as to occupy terdtfc*** 
more fpace than it does when cold, and that it is condcnlrd^^* 
by cold lo a?- lo occupy ltis fpacc than wiien warmed, and 
that this expanfion and comlrnfatioo is greater or lcL ac- 
cording to the decree of heat or cold applied. The prin- 
ciple then on which the air- thermometer w'rs conll runted 
is very fimple. The air was confined in a tube by mean* 
ot fome coloured liquor ; the liquor mfe or fell according 
as the air became expanded or cundcufcd. What the fit It 
lonn ot the tube was, cannot now jKrhaps be well known; 
but the following description ol the air- thermometer will 
fully explain its nature. 

The air thermometer cou&L of a glafs tube BE, crni* PVc DTI. 

ucdUu '<* '• 
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Tfcrin’'- ncfted at one end with a large crlafc bat! A, and at the 
t gvTrr other end immerfed in an open veffel, or terminating in a 
V ’ ’ ball DE, with a narrow orifice at 1 ) ; which vefTet, or ball, 
contains any coloured liquor that will not cmfdy Irtcie. 
Aquafortis tinged of a fine blue colour with a faint ion of vi- 
triol or copper, or fpirit of wine tinged with cochineal, will 
ani'wrr this purpofe. But the hall A mud be fir!! raode- 
ratcly warmed fo that a par; of the air contained in it may 
be expelled through the orifice 1) ; and then the liquor 
ptcQtd by the weight of the fumofphcre will enter the hall 
1 )E, and rile, »or example, to tlie middle of the tube M 
C. at a mean temperature o* the weather ; and in this ilste 
the liquor by it* weight, and the air ircludtd in the ball 
A, &c. by it., tlafticity. will counterbalance the weight of 
the atmofphere. A* the Inrrour ding air becomes warmer, 
the air in the hall and upper part ot the tube, expanding 
by heat, will diive the li ;uor into the lower halt, and con- 
fequently it* fu^’acc will tfefcend ; on the contrary, as the 
ambient air becomes colder, that in the bill U condenfed, 
and the liquor prtPcd by the weight of the atdiofphcrc will 
afeend : fo that the liquor in the tube will afeend or defeend 
more or Ids according to the dale nf the air contiguous to 
the iuftrument. To the tuhe is affixed a icalc of the fame 
length divided upwards and downwards from the middle C 
into jco equal part*, by means o* which the afeent and 
dclcvnt o* fci:e bquor in the tube, and consequently the va- 
nations in the cold or heat ot the atmoiphcic, may be ub- 
fefved. 

Itnictid . This inftrument was extremely dclc&ivc ; for the air in 
the tube was not only alfcCted by the heat and cold the 
aiuroiphcTc, but alio by it* weight. 

THr i. irit i he air being !ound improper for meafurinr with aecu- 

racy the variations ot heat and cold accoi ding to the ro»m 
th^rtMiiae. 0 f the thermometer which was tirl! adopted, another fluid 
h, ‘ was p-npufed about the middle ot the 171I1 century by the 
Florentine academy. This fluid was fpirit of wine, or al- 
cohol, a* it is now* rcncrally named. I he alcohol being 
coloured, was it’clofed in a very fine cylindrical gla's tube 
priviouilytrxhaiilird of its air, having a hollow ball at one 
end A, and hermetically fcaicd at the other rnd l>. 'ihc 
ball and tube are t Util witli rectified fpirit oi wine to a 
convenient height to C, when the weather is ot a mean 
temperature, wlitih may be done by Inverting the tube into 
a veflil of itagnant coloured Ipirit, under a receiver of the 
air pump, or in any other way. When the thermometer is 
propel ly filled, the end D is htated red hot by a lamp, and 
then hermetically loltd, leaving the included air ot rbout *- 
ot its natural denfily, to prevent the air which is in the fpirit 
from dividing it in its expanfion. Vo the tube ib applied a 
icalc. divided from the middle, into ico equal parts, up- 
ward j and dow nward*. 

As fpirit of wine is capable of a very confderable degree 
of rarcta&ion and continuation by heat and old, when tins 
heat of the atmofphere iucrtaics the fpirit dilates, and con- 
sequently rites in the tube ; and when the heat dccrcafcs, 
the fpiiit dt Icings, and the degree or quantity of the motion 
is Ibown by a fcak. 

UiixUGi. The fpirit ot wine thr**mometer vrae not fubtcA to fomc 
of the inconveniences which attended the air thermomettr. 
In particular, it was not aficAed by variations in the weight 
of the attDofphire : accordingly it foon came into general 
ir«r(iv'i ufc among philotopher*. It was, at an early period, intro- 
^ duetd into Briujn by Mr Boyle. To this inilrument, aa 
then uftd, tlierc a**, however, many ohje&ton*. i he li- 
quor wa* of different deprccs of lirer.g*h, and therefore de- 
ferent tubes filled with it, when expofed to the fame degree of 
heat, would not conefpond. There was alto another defi A : 
The kale which war adjufted to the thermometer did not 
cofl.mct.ee at any fixed point. The highcll ica was ad* 


juft ed to the great funfhine heat* of Florence, whfch are Thrvno- 
too variable and undetermined; and frequently the work- . fnerey ’ . 
man formed the fcale according to his own fancy. While * 
the thermometer laboured under fuch diiadvantatres it could 
not be of general uie. 

To obtain fome fixed unalterable point by which a deter- niffVrctifr 
mined teak might be ditcovered, to which «Q therraomctetifiieJ j- im» 
mi.fht be accurately adjufted, was the lubjeA which next pro;-rvi c - ly 
drew the attention of philosophers. Mr Boyle, who feems j^j^ *** 
at an early period to have ftudied this fubjcct with much** U$ * 
anxiety, propofed the freexing of the effential oil of annifeeda 
r.s a convenient point for graduating thermometers ; but 
this opinion he foon laid alidc. Dr Halley next propofed 
that ihermomelet* ihould be graduated in a deep pit under 
ground, where the temperature both in winter and flimsier 
is pretty uniform ; and that the point to which the fpirit of 
wine fhould pfe in iuch a fuhtenaneous place fhould be the 
point from which the kale fhould commence. But this 
prnpofal was evidently attended with fuch inconveniences that 
it was .ovn abandoned. He made experiments on the boil- 
ing point of water, of mercury, atd cr fpirit of wine ; and 
he items rather to give a preference to the fpirit of wine *.• flil. 

He objcAc 1 to the freezing of water as a fixed point, be •?>«•/. Air. 
caufe he thought that it admitted cunfidcrabk latitude 34 - 

It feems to have been refeived to the ell-conquering ge-<.; r ,j? iC 
niua of Sir Itaac Newton to determine this important point, Kcwton** 
on which the accuracy and value of the thermometer de-o»l thermo* 
pends. He chofc, as fixed, thofc points at which water ,,,etcr - 
Iretxrs and boils ; the very points which the experiments of 
iuccccding pbfloliphcr* h ive determined to be the moft fix- 
ed and convenin'.!. ScnCblc of the difadvanta es of fpirit of 
wine, he tried another liquor which wa* homogeneous 
euou. h, capable of a con.fiderablc rarefaction, about 15 
times greater than fp ; rit of wine. This was linked oil. 

It has not been obfervtd to freere even in very grevt colds*, 
and it bears a heat about four times that o‘ water before it 
boils. With thde advantages it was made life ©* by Sir 
Ifaac Newton, who eifcovered by it the compantive de- 
gree of heat tor boiling water, melting wax, boiling fpirit 
ot wine, and melting tin ; beyond which it docs not appear 
that this thcr.nomttcr was afphed. l he method he ufed 
lor adj tilling the leak of this oil tlieimometer was as tol- 
k»ws : . Suppoiiog the bulb, when tmmerged in thawing 
fnuw. to contain 10, coo prrta, lie found the oil expand by 
the heat of the human body fo as to take up -f^th more 
fpacc, or fuch parti ; and by tlie heat ot water boil* 

ing UsoBjrly 10,725 ; and by rhe heat of melting tin 1 1,516* 

So that reckoning the freexing point as n common limit be- 
tween heat and cold, he be an his fcale there, mat lung it 
o, and tlie heat of the human brdy he made 1 r ; and confc- 
q utnlly, the degrees of heat bcin# pioportional to the dc- 1 n 
gices ot rarefaction, or 2>f» : 7 25 : : 1 2 : 34, this uumbor 34 j^nr. 
will expreis the heat of boiling water ; and by the fame VW 1 ir. 
rule, 7 2 that of melting tin This tlicimomctcr wa* coo- »■ 
dr ucit d in 1^01. g 

To the application of oil as a mcafure of heat and cold, It* imper- 
there are imupcrahlc objections. It is fo vifeid, that it ad^kAiwaa. 
hcrcs too-ftrongly to the fides of the tube On tin* ac- 
count it atcends ar.d defeends tooflovrly iu cafe of a fudden 
heat or cold. In a hidden cold, fo g«at a portion remains 
adhering to the Sides of the tube after the reft 1 bss-fubfided,. 
tlw^ ihc furfice ajipearj lower tliau the correlponding tem- 
perature of the ah rtqmrcs. Air oil thermometer is there- 
fore no: a proper nrealutr of heat ar.d cold. 

All the thermometers hitherto propofed were liable 
mar.y inconveniences, and could not be confidered as exaA fp. r ; t Q f 
ftaodards for pointing out the various degrees of tempera- wine ihcr- 
turc. i bis- led Reaumur to attempt a new one, an ?.c- n5y3iaer * 
count of width was publuhtd iu the year 1730 in the foc- 
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Thermo, moirs of the Academy of Sciences. This thermometer was 
ni< ‘ rgf ' made with Ipirit of wine. He took a large hall and tube, 
v the (, : <mcnfi«n* and cacacitiei of which wre known ; he then 
graduated the tube, fo that the fpacc trom one diviiion to 
another mi. ?ht contain ico-th part of the liquor; the li- 
F.Juyttm quor containing 1000 parts when itr ftotwl at the freezing 
He adjuffed the thermometer to the freezing point 


-^Wpoint. 

by an artificial congelation of water : then putt'ng the hall 
of his ihoiroomctcr and part of the tube into boiling water, 
he ohfenretl whether it role flo divifions : if it exceeded 
thefe, he changed his liquor, an ! by adding water lowered it, 
till upon tii.il it fhould juft rife 80 divifions ; or if the liquor, 
being too low, fell (hurt of 80 divifions, he raifed it by »dd- 
itig refilled fpirit to it. The liquor thus prepared fuited 
his pu-pofc, and ferved for making a thermometer of any 
IO fi/e. whole fcale wi*ild agree with his fiandard 
It»«kici2». T his thermometer was far from being pcrfcCl. As the 
bulbs were three or four inches in diameter, the furround- 
ing ice would be melted before its temperature could be 

f iropa rated to the whole Ipiriti in the bulb, and confequcnt- 
y the freezing point would be marked hip her than it fhov.ld 
be. Dr Martine accordingly found, that inftrad of coinci- 
ding with the 3 2d decree of Fahrenheit, it corrcfpondcd with 
the 34th. or a point a little above it. P f 2ur*ur commit- 
ted a miftake alio refpefting the boiling point ; for lie 
thought that the fpirit or wine, whether weak or ft r on •, 
when immerged in boiling w'ater, received the fame degree 
of heat with the boiling wattr Rut it is well known that 
highly rectified fpirit of wf* e cannot be heated much be- 
yond the 175th degree o ( Fahrenheit, while boding water 
laifes the quickfilvcr 37 decrees higher. There is another 
thermometer that goes by the name of Reaumur* 1, which 
lf fhall be a'tcrwards iktcrihcd. 

Mercurial At length a different fluid was propofed, by which ther- 
thermon e- rr.omctcrs could be made free from moll of the de eCts hi- 
uri * therto mentioned. Tliia fluid was mercury, and Items firft 
to have occurred to Dr Halley in the lati century ; but 
was not adopted by him on account of its having a fmaller 
degree of expanfibility than the other fluids ufed at that 
• PHI. time *. lWrhaave fays that the mercurial thtrmomcur 
T r**f. vtd. was firft conftruCled by Olaus Roeme*’ ; but the honour of 
*'*d* or . this invention is generally piven to Fahrenheit o-* Amrtcr- 
Atr.xo . u W | 1G p rc f C ntcd an account of it to the Royal Society 
or London in 1724. 
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That we may judire the more accurately of the pmpnc- TW-m*. 
ty of employing mercury, we will compare it* qualities r,UiKf 
with thole ol the fluids already mentioned, air, alcohol, 
and oil. it 

Air is the mol cxpsrfib’e fluid, hut it does not receive Froprtic* 
nor pirt with its heat fo qnicklv as mercury. Alcohol docs° f , 
not expand much by heat In its ordinary' date it doe* noto;^* 
bear a much greater heat than 17 5 0 of Fahrenheit; but 
when highly rectified it cat*- bear a Greater degree of cold 
than any other liquor hitherto employed ns a meaiure of 
temperature. At Hudfm’s Hay, Mr Macmb, by a mix- 
ture o* vitriolic acid and f".ow, made it to defeend to 69 be- 
low r of Fihicnhctt- I here is inconv-nict'cc, however, 
at tend fit r the uie of this liquor ; it is not pifiible to get it 
always o the fame degree of ttrenrh. As to oil, its ex- 
panfion is about 1 ; times -reater than that of alcohol ; it fu. 
ft*ins a be st of 6 -o , and its freezing poii t is fo low' that 
it has rot been determined ; but its vilcofity renders it ute- 

«*• . „ 

Mercury is far fapenortu alcohol and oil, art! is much moreTHeTino. 

manageable than air. 1. A * far as the experiment* al-esdy IBetr ’ ca * 
made can determine, it is of all tie fluids hitherto employ ed 
in the con ft ruCtion of thermometers, that which meaiurcs 
moll txaClly equal differences of heat by equal differences of 
its hulk : its dilatations are in faft very nearly proportional to 
the augmentations of heat applied tw it (a). 2. Qf ail liquids 
it is the moll eafily freed from air. 3. It is fitted to mea 
furc high decrees of heat and cold. It IntUin* a heat 
6co° ol Fahrenheit’s Icale, and does not congeal till it fidf 
39 or 40 degree t below <?. 4. It is the moll Itnftble of any 
fluid to heat and cold, even air not excepted, -f .Sir IVn|a-y^,j 
min Thompfon. now Count Rumford, found that mercury 
was heated from the freezing to the boiling point in *8 fe- 1 7^6*. 
conds, while water took two minutes 1 ^ feconds, and com- 
mon air to minute* and 17 leconds. 5. Mercury is a ho- 
mogeneous fluid, and every portion of it is equally dilated 
or contracted by equal variations of heat. A ay one ther- 
mometer made of putc mercury i*, etterii paribui, poflef- 
fed of the lame properties with every other tbn mo meter 
made ot pure mercury. Its power of cxpmfion is indeed 
about lix times lefs than that ol fpirit of wine, but it is great 
enou.jh to anlwcr mod of the purposes for which a thermo- 
meter is wanted. * 

The fixed points which arc now univerfally chofcn forFiud 

adjuftiogP 8 ***** 


(a) We have affirmed that the expanfions of the bulk of quickfilvcr by heat are nearly (for they are not ftri&Jy 
fo) in a regular arithmetical ptogreflion, according to the quantity of heat it is expofed to ; and I'uch Terms to be the cale 
according to the Table published by Mr de Luc, at page 409. ot his firff volume on the Modifications of the At- 
moiphcrc. The following extrad of this table fhows thefe variations: and the firft and fecund differences are added, , 

order to render thefe irregularities more teofihle. They arc fuch a? can hardly be conceived from the nature of any Tub- V oL u!** 7 ' 
ftance, without the influence if extraneous and accidental cauies, which may have (leaped the attention of the oblerver ; 
neither have they been found exactly true by Dr Crawford. Mr de Luc fuppolc* the whole hiat from mcltiug ice to 
that of boiling water to be divided into 80 parts ; by the fradional fubdivifions of which he expreffes the abfolutc ouan- 
tities of heat, antwering to each 5, or to degree* of Reaumur's thermometer ( = 22,5 of Fahrenheit’s fade),; fo that the 
whole lum of thefe fractions amounts cx?Cl!y to the aflumed number 80. 'I hey a e as fullow : 


Keaumut’s 

Fahrenheit's 

Quantities 

Thermometer. 

Thermometer. 

ot heat. 

S f-o 

. . . 212 


70 .... . 

. . . 1S9.J 

9-44 

60 

... 167 

9,60 

5° 

• • • Mo.r 

9»*o 

40 ... . 

- - - 122 

9.86 

30 . . ... 

• • • 99.5 

10,08 

20 ... . 

... 77 

10,20 

IO . . . . , 

• • • M .J 

10,38 

O . . , . 

• • • 3* 

10,74 


Firft 

diffi-i enccs. 

*16 

'10 

»ifi 

*12 

>18 


Second 

differences. 


+ ,06 

— ,06 

— ,c6- 
-f ,10 

— ,06 
-,18 
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adjttftlng thermometers to a (bale, and tn one another, arc 

fhc boiling and freezing water points. The boiling water 
point, it is well known, is not an invariable point, but va- 
ries Tome dentes according to the weight and temperaune 
of the aimoiphcre. In an exhauftei receiver, water v*iU 
boil with a heat of 98° or too* ; whereas in Fapin’s dige- 
ftrr it will acquire a heat of 412. Hence it appear* that 
water will boil at a lower point, according to its height in 
the stmolpherc, or to the weight of the column ot ait which 
pro lies upon it. In order to enfure uniformity thcretore in 
the contlruttion ot thermometer*, it is now a freed that the 
bulb or the tube be plunged in the water when it boils vio- 
lently, the barometer Handing at 30 Englifh inches (which 
t« its qican height round London), and the temperature of the 
atmolphere 55®. A thermometer made in thi* way, with its 
boiling point at 2 1 2°, is culled fey Dr ilorfley bird's Fak. 
rtnbrii, bccaufc Mr Bird was the liril perfon who attended 
to the ftate of the barometer in cunftruCting- thermometers. 

As artiftn may be o:ten obliged to gdjuli thermometers 
under very different prelfurce of the atmofpoere, philolophcr* 
• have been at pains to discover a general tule which might 
be applied on all occafions. M. de Luc, in his Rfclxrcbas 
fur let Mod. de P Atmtfpbere from a 1 erics of experiment*, 
has given an equation for the allowance on account of this 
difference, in Paris mralure, which has been verified by Sir 
George Schuckburgh f ; alio Dr Horlley, Dr Mafkelyne, 
and Sir George Schucktuigh, have adapted the equation 
and rules to Enqlifh mezfures, end have reduced the allow- 
ances into tables for the life of the art i it. Dr Horlley** 
rule, deduced from De Luc's, is this : 

00 

92-834 = i. 

whete h denotes the height of a thermometer plunged in 
bod tig water, above the point of melting ice, in degrees of 
Bird's Fahrenheit, at;d z the hei ;ht of the barometer in 
toths of an inch. From this rule he has computed the fol- 
lower; table, for findtn ’ the heights, to which a . rood Bird's 
Fahrenheit will rile when plunged in boiling water, in all 
Hates of the barometer, from 27 to i Englifh inches ; 
which wdl ferve, among other ufes, to direct inftrument- 
makers in making a true allowance for the effect of the va- 
riation of the barometer, if they fhould be obliged to fiui'h 
a thermometer at a time when the barometer is above or 
below 30 inches ; though it is bell to fix the boiling point 
when the barometer is at that height. 
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Equation. 

rale. 

3 10 

+ *‘57 


3=3 

+ 079 


300 

0*00 


*9'5 

— 0 80 


29'0 

— i*6j 


** 5 

— 2 '45 


28-0 

— 3 - 3‘ 


375 

— 4«6 


27’0 

— J04 



third column of difference* of the equations. Sec Phil. Themis* 
Tranf, lxiv. art. 30. \ alio Dr Mafkdync'* Paper t vol. lxiv. _ roe,tr, |ir 
art. so. I? 

In the following table we have the rcfult of 15 different Sir Geo* je 
oblrrvation* made by Sir Gcorue Schuckbufgh compared ^ h^ck- 
wilh the relult of M. de Luc's rule*. _ 


Hti^h* 0:' th- 
is *juru< ter t- 
‘uced t * rli 

nci.kUiupc! ... 
• U c ul 30' 

\fcin h 
£ i'oiuI 
by O fcr- 

V 4 tmu. 

boiling P r 
*jr De uuc‘ 
Kuici. 

Hsi/ft 
f Bar*- 
inner. 

flailing 
i’. uu by 
»• ierva 

uu. 

Umliuj? 
P* ant b> 
lie i-uc • 
Ruics. 

Inch. 

0 

w 

Inch. 

1* 

© 

26, 498 

20*, 07 

zo 8,!4 

,0,5oS 

*M,* 

2 * 3.47 

27.24* 

2o h ,6+ 

203,84 

3 -.07 

213.58 

2 * 3-79 

* 7.954 

2:9,87 

210,03 

3 - 4 s '.. 

* 4 -*i 

2 ' 4 . 2.3 

2 J 1.377 

21 .,50 

2 1 : ,b 1 

30.763 

2 * 4.37 

2 4.66 


2 1 !,.»7 

* 11.34 

3'-.*47 

*14,-: 

-* 4>79 

28,8518 

211. 5 

21 1,(17 

3.957 

2 * 4 . 9 ' 

2:4,90 

**.99 9 

1 1 1,6> 

211,85 




29.447 

*‘ 2. 55 

212,7* 




* 9 » Sf 5 

2*2 94 

2t», ' J 





*urgli'« cb* 

frrviii jo:.» 
tf-ripjrcd 
wi It De 
l.Uc'l I UlCti 


Sir George Schuckhur^h Ins alio fuhjoined the 'olio wing 
general tablt for the ulc of .'.rtiitii tn conilt acting the ther- 
mometer, both lccordirg to ins own oblcrvation* and thole 
of M. de Luc. 


Hrj.dlt f .f the 

C rrref 1 f ih* 

Dmcreucc 

orect a.cofd 

B ifoni. te . 

b-.iliiii; joint 

tw At. lie UC 


• 


9 

*(>,2 

— 7.69 


- 6.33 

2(5.5 

— 6,18 

.9* 

.90 

.89 

.*<9 

— 5-93 

2 7,0 
*7.5 

— 5.27 

— 4.37 

— 5>°4 
-♦.*6 

2i*,0 

- J.4« 

— 3-3* 

*m 

— *.59 

— 2 >45 

2 9,0 

— 1,7* 


1,62 

*9.5 

— 0.85 

t*/ 

■»S 

.«i 

M 

— O.Ho 

3 »o 

0,00 

0,00 

30.5 

+ 0.S5 

+ 0.79 

_3 , *° 

-f* 1,69 

+ *.57 


■ .l.i.iTe.cacr 



The numbers in the firft column of this table exprefi 
hei hr* or the quicklilver in the barometer in Enplifh inchc* that in the ball, 
and decimal parts : the iccond column (hows the equation 
to be applied, according to the lign prefixed, to :iz of 
Bird’* Fahrenheit, to find the true boiling point for every 
fuch ftate of the barometer. The boiling point for all in- 
termediate Hates of the barometer may be had w ith fuffici- 
cut accuiacv, by taking proportional pails, by means of the 


The Royal Society, fully apprised of live importance of OMerva- 
adjuttiog the fixed points of thermometer*, appointed a 
committee of (even gentlemen to confider of the heft me- n ., ttec nf 
tlmd for this purpofc ; and thei- report i* pujhfttcd in the the koy*l 
Phil. Tltnf vol lxvii. part ii. art. 37. Surety for 

They ohftrved, that though the boiling point be placed 
fo much higher on fome of the thermometcri* now made than point*, 
on others, yet this does not produce any coidrderable error in 
the obfeivations or the weather, at leaft in this climate ; tor 
an error of in the puli lion o: the boiling point, will 
nuke an error only of half a degree in the portion of 92S 
and of not :: ore than a quarter of a degree in the point of 
6 2°. It is only in nice expert r.ent*, or in trying the heat 
of hot liquors, that this error in the boiling point can be of 
much importance. 

Jn adjulling the freezing as well as the boiling point, the 
quickhlver in the tube ought to be kept of the fame heat as 
that in the ball. When the freezing point is placed at a 
con fid era Lie diftance from the ball the pounded ice Ihould 
be piled to fuch a height above the ball, that the error 
which can ariie from the quicklilver in the remaining part of 
the tube not being healed equally with that in the hall, fhall 
be very (until, or the obferved print mull be corrected on 
th*t account accoidin^ to the following table ; 

I-Ieat 
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Heat of the 
Air. 

CorrcAion. 

4 >° 

,o;c87 

S 2 

,oor 74 

62 ' 

,CC2f>I 

7 » 

,00?48 




The corrc&ion in this table ifl cxprcfTcd in loooth parts 
c’ the didance between the 'retains* point and the iurface of 
the iec : e,g. if the freezing point (lands fevuj inchts above 
the furtace of the ice, and the heat of the room is 62, the 
point of 32 w fhould be placed 7 XC0261, or ,018 of an 
inch lower than the obfervetk point. A diagonal fcale 
will facilitate this corrc&ion. 

The <jui:k- The committee obferve, that in trying the heat of liquors* 
filvcr -n care Ihould be taken that the quickfdver in the tube of the 
C thermometer be heated to the fame degree ax that in the 

be heareit ball ' or this cannot be done conveniently, the obferved 
tutlirfeme heat fhould be cot retied on that account ; for the manner 
degrees* of doing which, and a table calculated tor this purpose, we 
tjU* in the mu ft rc f cr io their excellent report io the Phil. Tmnf. vol. 

* 4 , Lxvii. part ii. ait. 37. 

Thr tubes With regard to the choice of tubes, they ought to be ex- 
CHjjrhtto a£!ly cylindrical. But though the diameter ihould vary a 
*>7^- little, it is cafy to manage that matter in the manner pro- 
l-tilarv **” p°kd by the Abbe Nollct ||, by making a fmall portion of 
j ‘ t the qtiickfdver, e. g. as much as fills up an inch or half an 
J’ly/ULf * nc ^» fljdc backward and forward in the tube ; and thus 
to ^nd the proportions of all its inequalities, and from 
J7<>* thence to adjull the divifions to a fcale of the moll perfect 
equality. The capillary tubes arc preferable to othm, be- 
caufc ilicy require fmaller bulbs, and they a*c alfo more fen- 
fible, and lefs brittle. The moll convenient fiec for com- 
mon experiments has the intern'd diameter al*>ut the 4Cth 
or 50th of an inch, about 9 inches long, and made of thin 
glafs, that tlic rife and fall of the mercury may be belter 

11 . • 

The next thing to be confidcrcd, is of what number of 
degrees or diviiions the fcale ought to confift, and from 
fdiidMhe point it ought to commence. As the numbci of the 

noiihi divifions of the fcale is an arbitrary matter, the fcaks which 
to b„* diva- have been employed differ much from one another in this 
circnmAaiicc. Fahrenheit has made 180 degrees between 
the freezing and boiling water point. Amotuon’s made 73, 
and Sir Ifaac Newton only 34. There is, however, one 
general maxim, which ought to be obfcrvtd ; That fvcb an 
arithmetical number j'hou/d be ehojen as can eafily he divided and 
fxbdix 'ulcdi and that the numle - of divifions Jlould he fo great 
that these Jhail ft tdom be oecafion for fraSiontm The number 
8- chofcn by Reaumur anfwcra extremely well in this rc- 
fpe&, hecaufc it can be divided by Icveral figures without 
leaving a remainder ; but it ia loo fmall a numcer : the cotn 
fcquence of which is, that the decrees are placid at loo ureat 
a diilance from one anothei, and fra&iom, mult therefore be 
often employed. We think, therefore, that 160 would have 
been a mo* c convenient number Fahrenheit’s number i&ois 
large enough, but when divided its quotient foon becomes 
an odd number. 

A* what As 10 *^ C P° ,n ^ at which the fcale ought to commence, 
ywit the various opinions have been entertained. If wc knew the 
fca'e ought beginning or loweil degree of heat, all philofophers would 
agree, that the lowcil pwint ot the thermometer ought to be 
fixed there; but wt know* neither the lowed nor the hightff 
degrees of heat.; we obferve only the intermediate parts. 
All that wc can do, then, U to begin it at fome invariable 
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point, to which thermometers made in different placet may Thems*. 
calily be adjutlcd. If poffible too, it ought to be a point *t °' c fT ~ 
which a natural well known body receives feme remarkable ~ T ^ 
change from the effects of heat or cold. Fahrenheit be- 
gan his fcale at the point at which fnow and fait conical. 

Kirwan propofes the freezing point of mercury. Sir Ifaac 
Newton, Hides, and Reaumur adopted the freezing point 
o' water. The objection to Fahrenheit’s lowed point is, 
that it commences at an artiticial cold never known in na- 
ture, and to which we cannot refer our feelings, tor it is 
what lew can ever experience. i here would be fevcrrl 
great advantage* gained, wc allow, by adopting the freezing 
point ot mercury. It is the lowed degree of cold to which 
mercury can be applied as a mealurv ; and it would render 
unucceflary the u(c of the figns ulus and minus and tire 
cxtenfion of the fcale below o. But we object to it, that it 
is not a point well known; for few, comparatively fpcakin/, 
who ufe thermometers, can have an opportunity of feeing 
mercury concealed. As to the other advantage to he 
gained by adopting the freezing point of mercury, namtly, 
the abolition of negative numbers, wc do not think it would 
counterbalance the advantage to be er joyed by uting a well- 
known point. Betides, it may be aiked. Is there not a pro- 
priety in uling negative numbers to exprefs the degree of 
cold, which is a negative thing ? Heat and cold we can only 
judge of by onr feelings : the point then at which the fcale 
Ihould commence, ought to be a point which can form to us 
a itandard of hcet and cold 1 a porit familiar to us from be- 
ing one of the mod remarkable that occurs in nature, and 
therefore a point to wliich wc can with mod clear nefs and 
precision refer to in our minds on all oceaiions. This is the 
freezing point of water chofcn by Sir Ifaac Newton, which 
of all the general changes produced in nature by cold is 
the mod remarkable. It is therefore the moil convenient 
point for the thermometers to be ufed in the temperate and 
frigid zones ; wc may fay over the globe, fur even in 
the hotted countries of the tun id zone many of the moun- 
tains are perpetually covered with Inow. 

Having now exphined the principles of the thermometer^’ 1 
as fully &b appears necefTary, in order to make it proper.) 
underdo d, wc will now fubjoin an account ot thole thermo 
meters w hich arc at prt fent in moll general ufe. These are 
Fahrenheit's Dc Mile's, Reaumur’s, and CcLiux’s. Fahren- 
heit s is Uicd in Britain, Del’lile s in Kuflri, Reaumur's to 
France, and Ccltius’s in Sweden. They arc all mercurial 
theimomcier*. 4 - 

Fahrenheit’s thermometer confifls of a flen J er cylindrical Fah «- 
tube and a fn-all longitudinal bulb, 'fo the ii.lc of the tube 
is annexed a fcale which Fahrenheit divided into 600 parts/ c,,te ^* 
be- 'inning with that ol the fevere odd which he had obi’er- 
ved in Iceland in 1709, or that produced by furrounduig the 
bulb of the thermometer with a mixture of Inow' or beaten 
ice and fal ammoniac or lea fait. This he app'ehendcd to 
be the created degree of cold, and accordingly he marked 
it, as the beginning of his fcale, with o ; the point at 
wliich mercury begins to boil, he conceived to (now the 
greateft decree of heat, and this he made the limit of his 
fcale. The dnlancc between thefe two points he divided 
into 600 tqu'd parts or decrees ; and by trials, he found 
that the mercury Hood at 32 of tlicfe divifions, when wa- 
ter jutt begins to freeze, or fnow or ice jnll begins to 
thaw ; it was therefore called the decree u» the freez- 
ing point When the tube was immerftd in boiling wa- 
ter, the mercury rofe 10 2ia, which therefore 13 the boiling 
point, and is jult 180 decrees above the former or freezing 
point. But the prefent method of making the fcale of 
thefe thermometers, which is the fort in r.ioff common ufe, 
is iirft to immerge the bulb of the thermometer is ice or 
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fbow jirft beginning to thaw, and mark the place where the 
mercury ftanda with a 32 ; tl»cn immerge it in boiling water, 
and again mark the place where the mercury (lauds in the 
tube, which mark with the niim. 212, exceeding the former 
by l8o; dividing thcictore the intermediate fpace into 
180 equal parts, will give the fcale of the thermometer, 
and which may afterwatd* be coutinued upward* and down* 
ward* at pleaiurc. 

Other thermometer* of a fimilar conftrn&ion have been 
accommodated to common ufe, having but a portion of the 
above fcale. They have been made of a fmall fixe and 
portable form, and adapted with appendages to particular 
purpose* ; and the tube with it* annexed fcale has often 
been enclofed in another thicker glafs tube, alfo hermeti- 
cally Icakd, to preferve the thermometer from* injury. And 
all thefe are called Fahrenheit*! thermometer t. 

In * 73 ^» M. Dc I'lfle of Peteriburgh conftru&ed a mer- 
curial thermometer on the principles of Reaumur's fpirit 
thermometer. In his thermometer, the whole bulk of 
quickfilver, when tmmerged in boiling water, is conceived 
to be divided into 100,000 parts ; and from this one fixed 
point the various degrees of heat, either above or below it, 
are marked in thefe parts on the tube or fcale, by the va- 
rious expanfion or coutra&ion of the quickfilver, in all ima- 

E 'nable varieties of heat. — Dr Martine apprehends it would 
ve been better if De I'lfle had made the integer ioo,coo 
parts, or fixed point, at freezing water, and from thence 
computed the dilatations or condcnfaiion* of the quickfilver 
«•» thole parts; as all the common observations of the weather, 
$tc. would have been exprefled by numbers inoret fi a g as 
the heat increafed, inftcad of decreafing, or counting the 
contrary way. However, in pra&ice it wfll not be very 
eify to determine exaftly all the divifiona from the altera- 
tion of the bulk of the contained fluid. And befides, as 
glafs itfelf is dilated by heat, though in a lefs proportion 
than quickfilver, it is only the excefs of the dilatation of the 
contained fluid above that of the glafs that is obferved ; and 
therefore if different kinds of glafs be differently affedted by 
a given degree of heat, this will make a feermug difference 
in the dilatations of the quickfilver in the thermometers 
cnnftroded in the Newtonian method, either by Reaumur's 
rules or De 1 ' 1 Ac’s. Accordingly it has been found, that 
the quickfilver in De rifle’s thermometers lias flood at dif- 
ferent degrees of the fcale when immersed in thawing fnow: 
hiving flood in fome at 154 0 , while in others it has been at 
156* or even 158°. 

The thermometer prefently ufed in France » called /fans- 
mur'r; but it is very different from the one originally invent- 
ed by Reaumur in *730, and deferibed in the Memoirs of 
the Academy of Sciences. The one invented by Reaumur 
was filled with fpirit of wine ; and tho* its fcale was divided 
by the author into bo parts, of which o was the herring 
point and 80 the boiling water point, yet in fafit 80 was 
only the boiling point of the fpirit of wine that he employ- 
ed, which, as Dr Martine computes, correfpoadcd with t8o 
of Fahrenheit* But the thermometer now in ufe in France 
is filled with mercury ; and the boiling water point, which is 
at 8o, eorre* ponds with the » r ath degree of Fahrenheit. 
ThefcaJe indeed commences at the freezing point, as the old 
one did. The new thermometer ought more properly to be 
called De Lift’s thermometer , for it was fir if made by l)e 
Luc: and is in fadt a? different from Reaumur's as it is f’rtun 
{Sir Ifaac Newton’s. When De Luc had fixed the fcale, 
and Sniffed an account of it, he (bowed the manufeript to 
M. Dc la Condaminc. Com! amine adviled him to change 
the number 80; remarking, that filch was the inattention 
of phylicians, that they would probably confound it with 
Reaumur’s. De Luc’s modefty, a* w ell as a predileflioi 
Vol. XVIII. Fanil. 
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for the number 8c, founded, as he thought, on phflofbphieal Therm*. 
reafons, made him decline following this advice. But he 
found by experience that the prediction of Condaminc was v ““ J 

too well founded. x g 

The thermometer of CelSus, which is ufed in Sweden, Oclfiu»’« 
ha* a fcale of 100 degrees from the freezing to the boiling thcrIro ' 
water point. merer. 

'I hefe are the principal thermometers now ufed in Europe |H?wm 
and the temperature* indicated by any of them may l>e rcdu-c>»*p»re 
ccd into the correfponding decrees on any of the others by 'hefe coge- 
means of the following fimple canons; in which R 
fits the degrees on the fcale of Reaumur, F thofe of Fah- 
renheit, and S thole of the Swedifh thermometer. 

1 . To convert the degrees of Reaumur into thofc of Fah- 

, . Rxo 

renhcit ; — - + 31 = F. 

+ 

7. To convert the degrees of Fahrenheit into thofe of 
Reaumur ; ss R. 

3. To convert the Swedifh degrees into thofc of Fahren- 
heit ; — — ^ 4 - 32 ss F. 

5 * J Eternal, </ 

4. To convert Fahrenheit's into Swedifli j ^ Z ~ 3 2 2 L![:-S. *~* >im, ,r3 ' 

9 

5. To convert Swedifli degrees into thofc of Reaumur ; 

— — - = R. 

5 

6 . To convert Reaumur's degree* into Swedifh ; — 

4 • 4 

= S. 

To fnch readers as are unacquainted with the algebraic 
expreffion of arithmetical formula, it will be fuflkient toex- 
prefs one or two of thefe in words to explain their life.— 

1. Multiply the degree of Reaumur by 9, divide the pro- 
dud by 4, and to the quotient add 3a, the fum expreffe* 
the degree on the fcale of Fahrenheit.— 2. From the degree 
of Fahrenheit fobUtfl 32, multiply the remainder by 4, 
and divide the produft by 9, the quotient is the degree ac- 
cording to the fcale of Reaumur, See. 

As many other thermometers have been ufed hefide* 
thefe, and confequently obfervations taken by them, it is of 
importance to have them placed in fuch a point of view that 
they may be cafily compared with any of thefe four now in 
general ulc. We therefore give them in Plate DVIl. iii 
the fame order as they were arranged by Dr Martine in his 
valuable liffay on the Conftru&ion and Graduation of Ther- 
mometers, end at the fame time adding thofe of Celfius and 
De Luc. Wc call it by the name of De Luc (or the fake 
of diftinguifhing it from Reaumur’s fpirit of wine thermo* 
meter, which may be feen in the fame Plate. 

It is unncccffary to deferibe any of thefe more minutely, 
a* they arc no longer ufed. Thofe who wifh to read a more 
particular account of them may con full Dr Martine’* Ef- 

**)»• . ... ' to 

As in meteorological obfervations it is neceffary to attend \eeoune 
to the greatcfl life and fall of the thermometer, attempt*«f felf regi- 
have been made to conllrud a thermometer which might <rcr * n * 
rrgifter tlic greatcfl degree of heat, or greatcfl degree <J f|^ nioWe “ 
cold, which took place during the abfence of the obferver. In - f 
J757 I«ord Charles Caveiidilh prefented to the Royal So- Lord 
cicty of London a thermometer in two different forms ; the^wfes t 
one contrived to mark the greatcfl degree of heat, and thc^^omc* 
other the great eft degree of cold. ter. 

The firil confifts of a glafs tube AB, with a cylindrical pj^ 
bulb B at the lower end, and capillary at the top, over jjvi. 
which there is fixed a glafs ball C. The bulb and part of Fqp 3. 
the tube are filled with mercury, the top of which (how* the 
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degrees of heat as ufual. The upper part o f the tube above 
the mercury is filled with fpirit of wine ; the ball C is al- 
fb filled with the fame liquor altnort to the top of the capillary 
tube. When the mercury rifes the fpirit of wine is alfo 
railed, and fall* iuto the ball C» which is fo made that the 
h'qonr cannot return into the tube when the mercury finks ; 
conlrqucntly the height of the fpirit of wine in the ball, 
added to that in the tube, will pive the greateft decree of 
heat to which the therrtkometer Lias pointed fince lasl cbfer- 
vation. When a new obferratton is to be made, the inllru- 
ment muft be inclined till tbc liquor in the bail cover the 
end of the capillary tube. 

In this thermometer it is evident that the mercury muft 
be affefted by the weight and daft icily of the fpirit of wine, 
and therefore it will not correfpond to any of the common 
mercurial thermometer*. 

The thermometer for fhowing the preattfl. degree of cold 
is reprefented in fig. j. by the crooked tube ABCD. This 
inftrument i* filled with fpirit of w'ine, with the addition of 
as rttuch mercury as is fufficieut to fill both legs of the fy- 
ph on, and about a fourth or fifth part of tbc hollow ball 
C. We are not told what the proportion of mercury was 
to that of fpirit of wine. The degrees of heat are fhown 
by the rife or fall of the mercury in the leg AB. The ther- 
mometer marks the greateft fall by means of the hollow ball 
C. When the mercury m the longer leg finks by cold, that 
in the fhorter will rife and run ovet into the ball C, from 
which it cannot return when the mercury fubfidrs in the 
fhorter and rifes in the Iorger leg. The upper part of the 
fhorter leg will therefore be filR:! with a column of fpi- 
rits of a length proribrtional to the incrcafc of heat ; tbc 
bottom or lower furface of which, by means of a proper 
fcale, will fhow how much the mercury lias keen lower than 
it is ; which being fubtra&cd from the prefect height will 
give the lowt.it point to which the mercury has fallen. That 
the thermometer may lie fitted for a new obfervarion, the 
mercury irutl be made to run back from the ball into the 
Dinner leg, by inclining the tube and beating the ball. 

In 1782 Mr Six propofed another felf-rcgiftering ther- 
mometer. It is properly a fpirit of wine thermometer, 
though mercury is alfo employed for fupporting an index. 
ab is a thin tube of glafs 16 inches long, and V?<h* of an 
inch caliber : e d,t and f g b are fmalLr tubes about T ' e th of 
an inch caliber. Thefc three tubes are fiUrd with highly rec- 
tified fpirit of wine, except the fpace between J and g, 
which is filled with mercury. As the fpirit of wine con- 
trafb or expands in the middle tube, the mercury falls or 
rifrs in the out fide tubes. An index, fuch ns that repre- 
fented in fig. 6. is placed on the furface, within each of 
thefe tidies, fi> light as to Boat upon it. i is a fmall glafs 
tube Jtht of an inch long, hermetically fealed at each end, 
and inclofvng a piece of fteel wire nearly of its own length. 
At each cod,/, «s of this fmall tube, a ftiort tube of black 
glafs is fixed, of fuch a diameter as to pafs freely up and 
down within either of the outfide tubes o* the thermometer 
ct or fb% From the upper end of tlie index is drawn a 
fpritig of glafs to the finenefs of a hair, and about ^ihs of 
an inch loog ; which being placed a little oblique, prcfTes 
lightly again*! the inaer furfaoe of the tube, and prevents 
the index from dcfcrndhig when the mercury arfeends. 
Thefc indexes being infer ted one into each of the outfide 
tubes, it is eafy to underftand how they point out the great- 
el! heat, or cold that has happened in the obferver’s abtVuce. 
When the fpirit ol wine in the middle tube expands it pref- 
fes down the mercury in the tube b /, and consequently 
raifes it in the tube te ; confequently tlie index on the hit 
hand Uibc is left behind and marks the greateft cold, and 
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the index in the right hand tube rifes and marks the great- Thera*; 
eft heat, ft ***' j 

In 1790 a paper was given *into the Royal Society of ^ 
Edinburgh, deferibing two tliermo meters, newly invented, Rather, 
by Dr John Rutherford of Middle Bailiih ; the one for pe-ford’i (her- 
giflering the higheft and the other for regifterioj the low- ^la:Beser • 
eft degree of heat to which the thermometer has rilen or 
fallen during the abfence of the obferver. An account of 
them may be found in the third volume of the Tranfadious 
of the Society. 34 

A new fclf-regiftering thermometer has more lately beetv Mr Krith'i 
invented by Mr Keith u£ Ravelftone, which we cotifidcr as'j^™*" 6 * 
the moll ingenious, fimple, and perfect, of any which has * * 
hitherto appeared. Its simplicity is fo great, that it 
requires only a very fhort defeription to make it intelli- 
gible- 

A B is a thin glafs tube about 1 4 inches long and J ths of fig 7 » 
an inch caliber, clofc or hermetically fealed at top. To the 
lower end, which is open, there is joined the crooked glafs 
tube BE, feven inches long, and -re ths of an inch caliber, 
and opca at top. The tube ABU filled with the ftrongeft 
fpirit of wine, and the tube BE with mercury. This is 
properly a fpirit of wine thermometer, and the mercury is 
ufed merely to (uppoit a piece of ivory or glafs, to which 
is affixed a wire for railing one index or depreiling another, 
according as the mercury rifes or falls. E is a fmall coni* 
cal piece of ivory or glafs, of fuch a weight as to float on 
the furface of the mercury. To the float U joined a wire 
called tlie Jtoat-<wire y which reaches upwards to H, where it 
terminates in a knee bent at right angles. The float-wire, 
by means of an eye at a, moves cafily along the fmall harp- 
fichu rd wire GK. L.L are two indexes made of thin black, 
oiled filk, which Aide upwards or downwards with a force 
not more than two grains. The one placed above the knee, 
points out tire greateft rife, and the one placed below it 
points out the greatcA fall, of the thermometer. 

When the inftrument is to be prepared for an observation,, 
both indexes are to be brought clofc to the knee H. It is 
evident, tliat when the mercury rifes, the float and float wire, 
which can be moved with thcfmallcft force, will be puttied 
upwards till the mercury become flat ionary. As the knee, 
of the float-wire moves upwards it will carry along with it 
the upper index L. When the mercury again lublidcr, it 
leaves the index at the higheft point to which it was railed, 
for it will not defeend by its own weiglit : As the mercury 
falls the float- wire does the fame j it therefore brings along 
with it the lower index L, and continues to deprefs it till it 
again become ftaiionary orafeendin the tube ; ut which cafe, 
it leaves the lower index behind it as it had formerly le‘t the. 
upper. The fcale to'^which the indexes point is placed pa- 
rallel to the deader harpfichord wire. It may be feen more 
dift in fitly in fig. 8. Thai the fcale and indexes may not be 
injured by the wind and rain, a cylindrical glafs cover, clofe 
at top, and made fo as to exactly fit the part FG, is placed 
over it. 

The ingenious inventor has another improvement in con* 
temptation, which, if upon trial it be found to anfwer, will 
make this thermometer as perfect as can be defirtd, provi- 
ded there do not arife fomc errors from the variable prcflilfC % 
of the atmoiphere. He propoict to adopt clock-work to 
this thermometer, in. fuch a way as to regifter with the ui- 
ruoft precilion the degrees of licat and cold for every mouth, 
day, and miruite in the year. The principles on wh«h this 
clockwork is to be formed we fhall forbear to deferibe, 
hoping that tlie author himfelf, after hi-, experiment has met 
with the fuccefs which we ardently wifh, will favour the 
world with hi* ow n account of it-. 
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The fame ingenious gentle man has invented a felf-rrgiftcr- This method, fo fuccefsfully purfued by Sir I fane, was Thermo- 
J ing barometer, upon the fame principle* with hi* fclf-nrgi- fufficicnt to form a Icalc of high degrees o k heat, but was mc t i- 
llering thermometer. We have had the plealuic of feeing not convenient for practical puipoieS. Accordingly \he ' 
both; and are convinced that they will fully gratify the ingenious Mr Jofiah Wedgwood, who is well known (or ^ | T ,‘ ' 
wifbes of all who are engaged in meteorological fiudies. He his great improvement in the art of pottery, applied himfelf U'cdg- 
is alfo in expectation of being (oon able to produce an air* in order to difeover a thermometer which mi 'lit be cafily 
thermometer free from the defeCta of thqfe which weic managed. After many experiments recorded in the 
formerly made, as he has found out a way of preventing lefophical Tranfaftiom, but which it is unnccdlary to detail nicjiaring 
it from being affe&ed by the preffure of the atmofphcrr. in this place, he has invented a thermometer which marksHi^li «!e- 
M. Dc Luc has deferibed the beft method of conftruft- with much precilion the different degrees of ignition from*'* 0 * v f 
ing a thermometer, fit for determining the temperature of a dull red heat vifible in the dark to the heat of an air- 11 ** 1 
the air, in the menfuration of heights by the barometer, furnace. This thermometer is extremely fimple. It con- 
,Hc has alfo (hown how to divide the fcale of a thermometer, fill* of two rulers fixed upon a fmooth flat plate, a little 
fo as to adapt it for agronomical purpofes in the obfervation farther Blunder at the pne end than ut the other, fesfc'iuo ah 
of reflations. open longitudinal fpace between them. Smell pieces of alum 

Mr Cavallo, in 1781, prnpofed the conftrution of a and clay mixed together arc made af fuel* a fixe as juft t«? en- 
thcrtnometrical barometer, which, by means of boiliug wa- ter at the wide end ; they are then heated in the fire along 
. ttr, misht indicate the various gravity of the atmofphcre, with the body whofe heat we wifh to determine. The fire, ac- 
►-or the height of the barometer. But as lie does not fay cording to the degree of heat it contains, diminifhes or con- 
that the iultrument has been tried with the denred fuecefs, tra&s the earthy body, fo that when apphe'd to the wide end 
we forbear to describe it. Thofc who wifh to know his of the gage, it will Aide on towards the narrow cod, lefs or 
ideas rrfpctling it may confult the Philofophical T raniac- more according to tlie degree of heat to which it has bceu 
tions, vol. Ixxi p. 524. exjpofed. 

The thermometers hithetto deferibed are very limited ifl That this inftrument may be perfc&Jy underflood, we Deferibed. 
their extent; they indeed point out to us the lowcfl degrees have given a reprefentation of it in Plate DVI. fig. 9. 
of heat which arc commonly obferved even in cold climates, ABCD is a fmooth flat plate ; and EF and GH two 
but they by no means reach to tliofe degrees of heat which rulers or flat pieces, a quarter of an inch thick, fixed flat • 

are very familiar to us. The mercurial thermometer extends upon the plate, with the fide* that are towards one another 
no farther than to 600 of Fahrenheit’s fcale, the heat of boil- made perfe&ly true, a little farther afundcr at one end EG 


ing mercury ; but we arc fare that the heat of folid bodies, 
when heated to ignition, or till they emit light, far exceeds 
KrUur ^ Cat boiling mercury. 

Itartm's on ! er to remedy this dcfeA, Sir Ifaac Newton, whofe 
method of genius overcame tliofe obstacles which ordinary minds could 
encoding not approach, attempted by an ingenious experiment to cx- 
sfth<*thcr * cn< ^ *° >n J r degree required. Having heated a 

monutcr" iron wdhot, and expo fed it to the cokl air, he ob- 

ferved the time which elapfed till it became cold, or of the 
fame temperature with the air ; and when the heat fo far 
decreafed that he could apply fome known raeafure (as a 
thermometer) to it, he obferved the degrees of heat lofl in 
given times ; and thence drew the general conclufion, that 
the quantities of heat lott in given fmall f paces are al- 
ways proportional to the heat remaining in the body, 
reckoning the heat to be the excefs by which it is warmer 
than the ambient air. So that taking the number of mi. 
nutes which it took to cool afier it came to a determined 
, point in an arithmetical pro^relfion, the decrements of the 
jm^,. neat of the iron would be continually proportional. Ha- 
ving by this proportion found out the decrements of heat 
in a given time after it came to a known point, it was 
cafy, by carrying upwards the fame proportion to the be- 
ginning of its cooling, to determine the grcatcA beat which 
the body had acquired. This proportion of Sir Ifaac’s 
was found by Dr Martinc t« be fomewhat inaccurate. The 
beat of a cooling body does not decrcafc cxaftly in propor- 
tion to that which the body retains. As the rcfult of many 
obfervations, he found that two kinds of proportion took 
f>lacc, an arithmetical as well as the geometries! propor- 
tion which Sir Ifaac Newton bad adopted ; namely, that 
the decrements of heat were partly proportional to *the 
times (that is, that quantities of heat are lofl in equal 
times), as well as partly in proportion to the remaining 
beat ; and that if thefe two arc added together the rule will 
be fufficicntly accurate. By the geometrical proportion 
which Sir Ifaac Newton adopted be difeovored the heat of 
metal* red-hot or ia fufioa. 


than at the other end FH : thus they include between them 
a long converging canal, which is divided on one fide into a 
number of fmall equal parts, and which may bcconfidcred as 
performing the offices both of the tube and fcale of the com- 
mon thermometer. It is obvious, that if a body, fo ad- 
jufted as to fit cxa&ly at the wider end of this canal, be after- taJ Turf- 
wards diminiflied in its bulk by firt, as the thermometer* 0 ^”"'* ^ 
pieces arc, it will then pafs further in the canal, and more 11 *”* 
and more fo according as the diminution is greater ; and 
converfcly, that if a body, fo adjufled as to pafs on to the 
narrow end, be afterwards expanded by the, as is the cafe 
with metals, and applied in that expanded flaxe to the fcale, 
it will not pats fo tar ; and that the Uivifioas on the fide will 
be the meafures of the expanfion* of the one, as of the con- 
tractions of the other, reckoning in both cafes from that 
point to which the body was adjufled at firft. 

I is the body whofe alteration of bulk is thus to be mea- 
fured. Tbia is to be gently pufhed or (lid along towards the 
end FH, till it is flopped by the converging fidcs of the 
canal. ^ 

Mr Wedgwood at firft ufed clay for his thermometer piccetiTherme- 
but he foon found it impoffiblc to procure frefh fupplict ot tbe er p»rre«, 
tame quality. He therefore had rccourfc to an artificial prepa- 0 * 
ration. As the earth of alum is the pure argillaceous earth to comp * e 
which all clays owe their property of diminifhing in the fire, 
he mixed fome of this earth with the day, and found it to 
anfwcr his wifhes completely, both in procuring the necef- 
fary degree of diminution and of increafing its unvitrefeibi- 
lily. The only wi) of ascertaining the proportion of alum 
earth to be added is by repeated trials. Mr Wedgwood 
found that 10 hundred weight of the porcelain day of Corn- 
wall required all the earth that was afforded by five hundred 
weight of alum. But as the clay or alum differs in quali- 
ty, the proportion will alfo differ. There can now, how- 
ever, be no difficulty in making thermometers of this kind, as 
-common clay aniwm the purpofe very well, and alum-earth 
can eafily be procured. Thole who with to fee a more par- 
ticular account of this fubjeft tray perufe Mr Wedgwood's 
3 R a piper* 
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Tfctfit** papers in the Philosophical Tranfa&ions for 1782, 1784, 

. ^^. wd 1786. 

* 1 As Mr Wedgwood's thermometer begins at the lowed 
debtee of ignition, and Fahrenheit*# goes no higher than the 
boiling point of mercury, Mr Wedgwood continued to fill 
up the interval of the icalc by ufing a piece of filler irtftcad 
of his common thermometer pieces ; and in this way he has 
found out that 130 decrees of Fahrenheit are equal to one 
of his. He has accordingly, by obierviog this proportion, 
continued Fahrenheit*# fcale to the top of his own. We 
are now therefore enabled to give a fcale of heat from the 
big heft degree of heat produced by an air furnace to the 
{treated degree of cold Lithcita known, which was pro- 
duced at Hudfon’a Bay in December 17S4 by a mixture of 
vitriolic add and fnow. Of the rcnikikable degrees between 
tltefc extreme points we ihall low lay before our readers a 
fcale. 


3 


Fahrenheit's 
fcale. 


Srak uf 
beat. 



fcalc. 

fcalc. 

Extremity of WedgcwnocPs fcalc 

3 22 77 ° 

340® 

Great eft heat of his fmall air-furnace 

a. 877 

160 

Call iron melts 

<7977 

130 

Create it heat ofajeomnvon fmith'sforge 

>7327 

* *3 

Welding heat of iron, treated 

> 34=7 

93 

leaft 

• *777 

yo 

Fine gold melts 

3*37 

3 * 

Fine filver melts - 

47 <7 
« 5 H 7 

28 

Swcdilh copper melts 

27 

Brafs melts 

3 So 7 

21 

Heat by which his enamel colours are 
burnt on 

'*37 

6 

Red heat fully vifiblc in day light 

1077 

0 

Red-heat fully vifible in the dark 

947 

1 

Mercury boils, alfo lintfeed and other 


expreffed oils 

6co 


Oil of turpentine boils • 

560 


Sulphuric acid boils - - 

546 


Lead melts • 

540 


BiTmuth melts - • 

4<io 


Tin melts • 

408 


Sulphur melts • • 

*44 


Nitrous acid boils 

14 J 


Cows milk boils - • 

J *3 


Water Boils - • 

212 


Human urine boils - • 

206 


Brandy bods 

190 


Alcohol boils 

'74 * 


S«um of blood ami white of eggs harden 1 :6 


Bees wax melts 

t 4 2 


Heat of the air near Senegal fometimes 

lit 


Hens hatch eggs about 

1C8 


Heat of birds from 

103 to 

tu 

Heat of domeftic qnadoipeds Bom 

] 00 to 

103 

Heat of the human body 

92 to 

99 

Heat of a Twarm of bees 

97 

Heat of the ocean under the equator 

80 


Butter melts 

74 


Vitriolic acid of the fpccific gravity of 1780 



freezes at • • 47 

Oil of olives begins to congeal - 43 

Heat of hedgehogs and marmots in a torpid 

flatc 39* 

Water freezes and fnow melts 32 

Milk freezes * - 30 

Urine and common vinegar freezes a 8 

Human blood freezes - - 25 

Strong wines freeze * • 20 


7 

o to 4 

-7 

— 34 

— 39 or 40 


— 69 


Pjhrmlitit'i Wedgwood*!* 


A mixture of one part of alcohol and three 
parts of water freeze s 
A mixture of fnow and fait freezes 
Brandy, or a mixture of equal parts of alcohol 
and water, freezes 

Spirit of wine, in Reaumur's thermometer 
froze at Tornco 
Miacuar parties 

Cold produced by Mr Macnab at Hud Ion's 
Bay by a mixture of vitriolic add and 
fnow - 

THE RMOPYT. iE, (anc. geog.^ ; a narrow pafs or 
defile, between the walk of the Sinus Maliacus ; on the 
eall and fteep mount si as, reaching to Oeta, made dreadful 
by unpayable woods ; on the weft, lea J mg from Thcffaly 
to Loci is and Boeotia. Thcfc mountains divide Greece in 
the middle, in the fame manner as the Apennine docs Italy; 
forming one continued ridjre from Leucate on the weft to the 
fea on the eaft, with thickets and rocks interfperfed ; that 
perfous even prepared for ttavelling, much Ufa an army en- 
cumbered with baccage, cannot cafity find a commodious 
pafTagc. In the valley verging towards the Sinua Maliacus, 
the road is only fixty paces broad ♦, the only military way 
for an army to pafs, if not obftrufted by an enemy ; and 
therefore the place is called PyU 9 and by others, on ac- 
count of its hot water, TTbtrmttpy/*. Ennobled by the brtvc 
ft and made by Leonidas and three hundred Spartan# a^ainft 
the whole army of Pcrlia ; and by the bold resolution of 
blind Euthycus, choofing rather to fall there in fight, than 
return to Sparta, and cfoape the common danger. Famous 
alfo for the Amphyctione*, the common council or ftatea 
general of Gicccc, affcxnbling there twice a year, fpriog 
and autumn. For an account of the battle of Thermopyle 
at which Leonidas with a handful of men engaged the Pcr- 
fian army, fee Sparta. 

THESE A, in antiquity, fails celebrated by the Athe- 
nians in honour of Thefcus, conlifting of fports and games, 
with mirth and banquets ; fuch as were poor and unable 
to contribute to them were entertained at the public ex- 
pence 

THESEUS, a famous hero of antiquity ranked among 
the demi gods, whole hiftory is fabulous. He was the re- 
puted fon of ALgeus king of Athena. He threw Sciron, a 
cruel robber, down a precipice ; fattened Procroftca tyrant 
of Attica to a bending pine, which being let loofc tore him 
afunder ; killed the Minotaur kept in the labyrinth by king 
Minos, in Crete ; and by the affiftancc of that prince’s 
daughter, Ariadne, who gave liim a clue, cfcapcd out of 
that labyrinth, and failed with his deliverer to the alle of 
Naxos, where he had the ingratitude to leave her. 

Thefcus afterwards overcame the Centaurs, fubdued the 
Thebans, and defeated the Amazons. He aftiJled liis friend 
PirithoiM in his expedition to the infernal regions to carry 
off Profcrpinc ; but was imprifoned by Pluto, till he was 
releafed by Hercules. He is alfo (aid to have eftablilhcd 
the IHhmean games, in honour of Neptune ; to have united 
the twclvx cities of Attica ; and to have founded a re- 
public there, 1236 B. C. . So • c time after, taking a 
voyage into Epirus, he was feized by Aidonius king of the 
Moloffians ; meanwhile Mcntfthcus rendered bimfdT mailer 
of Athens. But at length Thefcus being releafed from 
priion, retired to Scyrcm, where kir.g Lycotncdci caufcd 
him to be thrown from the top of a rock. Thefcus had fc- 
vcral wives; the firft of whom was Helena the daughter 
of Tyndarus ; the fecond, Hypoiita queen of the Amazons; 
and the bit, Phcdra filler to Ariadne, who puniihed him 
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for hi* infidelity to her filler, by her inceftuou* puffin n for 

his fon Hipooiittis. 

THESIS, a general pofition which a perfon advances, 
and offers to maintain. In taking degrees in oniverfities, the 
candidates are generally obliged to write a tbefi*, which they 
ntuft afterward* defend, 

THESIUM, basf. fluellin, in botany ; a genus of 
plants belongin- ; to the data of fientandria , and order of mo- 
nogynij. The calyx in mouophyUous, with the itamina in- 
fer ted into it : thine is only one feed, which is inferior. 
There are 17 fpecies ; one of which is a britilh plant, the 
Jutaphyttstm or baiUrd toad- flax. It has a foliaceoO* panicle 
with linear leaves, and flowers in June and July. 

THESPIS, a fatuous Greek tragic poet, and the firft 
reprcfeiitcr of tragedy at Athens* He carried his troop 
jrwm village to village in a waggon, from which they per- 
formed their pieces. Alceflis was the firft tragedy they 
pcr'onncdat Athens, 536 B. C. See Thiatrk. 

Tuhsjuu at Cb.m, fo called Irom Theffaly, where chairs 
of tliis figure were molt in ufe ; it is recommended by Hip- 
pocrates • m place of a machine for reducing a recent 
luxation of the Ihouldcr bone. The back oi this chair is 
perpendicular to the feat, as Galen tells ub ; by which con- 
iirudion it is diftmguifhed and accommodated to the ope- 
ration. 

THESSALY, a country of Greece, whofe bnurdaric* 
have been different at different periods. Properly fpeaJtitig, 
Theffaly was founded on the fouth by the fouthein parts 
of Greece, or Grtecia Piopria ; call, by the Aegean ; north, 
by Macedonia and Mygdonia ; and weft, by lUyricum and 
Epirus. It was generally divided into four ieparate pro- 
vinces, i'he&iiioUtn Pclaf ! iotis, lliiieotis, and Fhthiotlt, to 
which fume add Magnefia. It has been levcraily called 
Ammonia, Pelaffnum, Argos, Hr! its, slrgau, Dryof’u, Pthsfgus, 
r.rw>pritrt'i Pyrrksea, Sic. The name of Theffaly is derived from Thef- 
i>uh 9 mjry him, one of its monarch*. Theffaly is famous for adclu ; e 
which happened there in the age of Deucalion. Its moun- 
tains and cities arc alfo celebrated, fuch as Olympus, Ptlion, 
Ofla, Tariffs, Ac. 1 he Argonauts were partly natives of 
Theffaly. The inhabitants of the country paffed for a 
treacherous nation, fo that falfc money was called Thrjfafiin 
(tun, and a perfidious ad'on a Thrffid an deceit. Theffaly 
was originally governed by kings, till it became (nbjefl to 
the Macedonian monarchs. 1 he cavalry was univerfally 
cftccmed, and the people were fupeiftitious and xddi&ed to 
the ftudy of dial’ tc and incantations. Sec Luc an. 6. v. 438, 
&C. ; Diooyf. 2*9 ; Curt. 3. c. 2 ; jE/u»i, F. H. 3. C. / ; 
J*auf. 4. c. 3b. L 10. c. t ; Jklda. 2. 0 J ; Jujl. n 7. c. 6 ; 
ViU 4 

Theffaly is now called J<mna t * province of European 
Turkey, bounded by Macedonia on the north, by the Archi- 
pelago on the eaft, by Achaia or Ltvadia on the loath, and 
by Epirus on the weft. 

THETlS, in Pagan mythology, the wife of Oceanus, 
and the mother of Netetw and Doris, who were married to 
each other ; and •rutt; this marriage ijwung the nymphs of 
the earth and lea. Among the lea nymphs there was one 
named T hi t it the Tmngcr, who excelled all the reft in beauty, 
and for whom Jupiter conceived fuch a paffion, that he re- 
foived to eipoulc her : but being informed by the Dettinie* 
that Ihc would bring fmtb a fon who would rite above his 
father, he married her to d’deu*. To their nuptials all the 
gods and goddeflet were invited except Dilcotu, who, to 
be revenged for tliis contempt, threw a golden apple into 
the afftmbly, on which was engraven. For the fair ejL Ju- 
r<o, Pallas, and Venus, difputed for this apple ; but Paris 
feeing chofen Go decide the difference, adjudged it to Venus. 
From this mariiagc of Thetis aad Fdcu* lpruag Achilles. 
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THEURGY, a name which the ancients gave Theurgy 

to that lacred part of magic which we fometimes call white 
magic, or the «e white art. ^ * 

The word is formed from ©»»c* 44 God,” and “work;** 
q. J. the art of doing divine thing?, or things which God 
alone cam do; or the power of working extraordinary and 
fupcrnatural things, by invoking the names of God, faints, 
angels, &c. Accordingly, thoie who have written o f ma- 
gic in general, divide it into three pans : the firft where- 
of is called theurgy, as operating by divine or cclcftia! means;, 
the fecond , ■ natural magic, performed by the power* of na- 
ture ; and the third, comprehending necromancy, 
and witchcraft or magic, performed by the affiliation ot de- 
mons or departed men. See Magic. 

THIBET. See Tibet. 

THIGH, in anatomy. See Anatomy, n° 58. 

THINKING, a general name for any a£t or operation 
of the mind. See Metaphysics. 

TIHRLAGE. Sec Law, n® clxx. 12 — 18. 

THIRST, an uncafy fenfation arifing from a deficiency 
of the faliva to muillen the inward paits of the mouth, 
lienee arifes a ftrong dclirc for drink ; and thirft is a fynip- 
tom generally attending fevers of all kinds.— Thirft is be ft 
allayed by acid* ; water kept a while in the mouth, then 
fpit out, and repeated at required ; a bit of bread chewed 
with a little water, which latter may be gradually fwallow- 
cd i if the perfon is very hot, brandy is the bctl for holding 
in the mouth, but fhould be fpit out again : except in f<- 
vera, large draughts ot cold water are hurtful. 

Ptejtrvahou agjhy! Hunger and famr. See Ifu»- 
CCA 

TH 1 TLE, a well known weed in corn-fields. To 
Britain there are eight fpecic* of tbiftlea according to tiic 
vulgar arrangement; the cardoua lar.cctdatus or fpeai -thiftle, 
the nutans or mufk thiftle, tlic palullris or marlh thiftle, 
the mariauus or milk thrille, acanthoidci or wtlted thiftle, 
crifpun or curled thiftle, onopordum acanthium or cot- 
ton thiftle, fcnatui.i am n Its or corn-thiftle. All tilde, ex- 
cept the latt, are anuual or biennial, and tbcrefoic may 
be tally ckAroyed by cutting them down before their 
feed ripens ; but the formula aivetifis is perennial, con- 
tinues in the earth increafing and throwing up new ftioots 
every year. Mr Curti* atccrtsincd the annual iocrcafc of 
its root, by planting in a garden a pitce of the root two 
inches long ami about the thickndsot a gooiVt q till, and a 
fnull head of leaves. By the 2d of November the root 
had extended itielf eight feet, and when dug and wafhed it 
weighed four pounds 

As to the ules of the thiftle, they arc not well known. 

The corn»thiftle is eaten by the als, and tormeiijr was pull- 
ed with great care i>y the tanners in lomc jyjts of Scotland 
av food for their horirs. For a botanical description of the 
different kinds ot thiftle, fix Carouos, Cactus, Ditsaus, 
Onoporoum, Serratula, Sonchus. 

Order of the 7 Hnii*, or of St Anlrrw, a military order 
of kniuhihood iw Scotland, the rile and inilitutior. of which 
in varioufty related by different authors. Lefley bilhoy 
Rols reports, ti*at the uigbt before the battle between 
Athtllian king of Non h umber! and and Huugos king or 
the l ictB, a bright erqfs in form of that wiiereon St 
Andtew (the tutelar faint of Scotland) fuffereJ martyrdom, 
appeartd to Hungus; who having gained the victory, ever 
alter bore the figure of tttat crols on his baru.rrs Others 
affert, that Achaiu* king of Scotland firll infiitutsd this 
order, alter having made tlie famoi's league offenfive and 
dercnftve with Charlcma.>nc king of France. But although 
the tliiftlc had been acknowledged as the fymb *1 of' the 
kingdom of Scotland from the reign of Ach&u*, yet 
6 £lklc 
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TbJipG fomf refer the beginning of this order to Charles VIL of 

!l f n.i . I .. nf I* sa Inuf at 


TKuniai. 


Lneu't 
A1 mttrij 
A1 «Am, 
voL ii. p. 
A ** 


Krance. 0:h<ra place the foundation of it aa low as the 

, year I Jcc. 

The chief am! principil enfign is a gold collar cox.pofcd 
of thilllea and fpriga of tue interlinked with amulets of 
gold, haring pemliut thertto the image of St Andrew 
with hit crola, and the motto. Nemo me mrost races- 
srr. “ No body Ihall proroke me with impunity.” 

The ordinary or common enfign worn by the knights is 
a liar of four direr points, and orer them a green circle, 
bordered and lettered with gold, containing the faid 
motto, and in the centre is a thiftlc i all which is em- 
broidered on their left bread, and worn with the collir, 
with a green riband over the left IhouldcT, and brought 
tinier the right arm ; pendent thereto is the image of 
St Andrew, with hit croft, in a purple robe, within an oral 
*of gold enamelled rert, with the former motto ; but fume, 
times they wear, cncirled in the fame manner, a thiftle 
crowned. 

About the time of the Reformation, this order was 
dropped, till James II. of Great Britain refumed it, by crea- 
ting eight knights. The Revolution unfettled it again j 
and it lay neylcctcd, till queen Anne, in 1703, reftored it to 
the primitive deftgti, of twelve knights of St Andrew. 

THI.APSI, nASTAaD-caisi, or milbriJatt-muJIarJ, in 
botany : A genus of plants belonging to the ctafs of te- 
trailynamia, and order of fthmlofa i and in the natural fydem 
ranging under the 39th order, SUijnrfa. The pod is cmar- 
ginated, obeordare, and polyfpermouj ; the valves are boat. 
-Shaped anfi marginato-carinated. There are 11 fpeciraj of 
which fix only arc natives of Britain, the arvtnjc, halm, 
crmfejtrr, motaarwm, fcrfotiahm, and her/a pajloru. 

i. The arm!', tteacle muftard or penny cnela, hat orbi- 
•culate pods, and leaves oblong, fmooth, and fcalloped. It 
fmclls like garlic, and has a white flower. 2. The hirtim, 
or perennial mithridatc- muftard, has roundifh baity pods; 
the cauline leaves are fagittate and villous. 3. 1 he ram- 
ptfirt, or mithridate-muftard, has roundiih pods, fagittate 
leaves, dentated and hairy. 4- Afmiamm, or mountain mi- 
thridate muftard, ha* obcordatc pods, fmooth leaves; the 
radical leaves lomewhat fiefhy, obovatc and entire ; the cau- 
line embracing the ftalk, and the corolla being larger than 
the calyx, J. The pr rfoTuHem, or perfoliate treacle muftard, 
has obcordatc pods ; the caulioe leaves arc fmooth and fub- 
dentate ; the petals of the length of the calyx, and the 
ftalk branchy. 6. The burja pnjhru, or (hcphcrd’i purfc, 
has obcordatc pods ; the radical leaves are pionatiSd. 

The feeds of fome of thefe fpecics have an acrid biting 
tafte, approaching to that of the common muftard ; with 
which they agree nearly in their pharmaceutic properties. 
They are rarely made ufc of any otherwife than as ingre- 
dients in the compofitiona whofe name* they bear ; though 
fome recommend tliea in different difurden, preferably to 
the common muftard. 

THOLOUSE. See Tounouas. 

THOMiEANS, Thomiits. See Cbustuh i of St 

ThomsU. 

THOMAS Aojiixas. See AquiMas. 

St Thomas’s Day, a feftival of the Chrillian chnrcb, ob- 
ferved on December 21. in commemoration of St 111 0 mar 
the apofUe. 

St Thomas of Canur hen's Day, a feftival of the Ro- 
imifh church, cbfetved on December 29. in memory of Tho- 
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mas Beckct archbilhop of Canterbury, who was mnrdered, 
or, as the Romanics fay, martyrtd, in the reign of king 
Henry JI. 

T BOM At tie Rtymmr, called atfo Thomas Lermont , and 
Thomas of Erctldon , was born at Erccldon, a village weir 
Mtlrafe in Tweedale, in what year is uncertain ; but lie 
wd< an old man when Edward I. was carrying an war 
in Scotland. 

The charafter of Lermont ns a prophet, and which was 
common to him with Linus, Orpheus, and other early poets 
in many countries, arofc, if wc may believe Mackcnyic in his 
Lives of Scottifh Writers, from his having conferences with 
Eliza, a nun and prophetefs at Haddington. Lermont put 
her predictions into verfc, and thus came in for his (hare af 
the piophetic fpirit. None of thefe ancient prophecies now 
remain; bat the following, which pretends to be one of y-^j a * 
them, is given from a manufcript of the time of Edward 1 ./**&. 
or II. *l*he covntcfl of Dunbar is the lady famous for the 
defence of her caflle againft the Englifh. Her ptoper tide 
was Countefs of March t but it was common in thefe time* 
to rtyle a nobleman from his chief refidcnce. Thus Gilbert 
Strongbow, earl of Pembroke, is called Earl of Strigisti , 
from hij refidcnce at Striguil cable, near Chcpltow, Mon- 
xnouthlhire, Sc c. 

La Counttjft tie Donbar demands a Thomas de Efedome, 
quant Ls guere d* EJ cose frendreit fyn. E yl l* a reJxsumJy, ct dyt. 

When man as mid a kyng of a capped mon. 

When mon is levcre other mon* thyng than is owen. 

When loode thou y a for eft, and for ell ys feldc. 

When hares kendtes othc herfton. 

When Wyt and Wiile werm togedere. 

When mon makes (tables of kyrkes ; and ftdes caitlcs 
wyth lives. 

When Rokcihourh nya no burgh j ant market is at For* 
wyleye. 

Wlieu the aide is gan, and the newc is come that doue 
noht. 

When Bambournc ya donged with dede men. 

When men ledes men in ropes to buyen ant to fellcn. 

When a quarter of wkaty whete is chaunged for a colt 
of ten markes. 

Wlien prude pi ikes, ant pees is lcyd in prifoun. 

When a Scot nc may hym hude ale hare in forme, that 
the Englylh ne <hal hym fynde. 

When ryht ant wrong aftente the togedere. 

When laddes weddeth lovedics. 

When Scottcs flen fo Itftf, that for faute of lhip» by 
drouneth hcmfclvc. 

Wlien (hal this be ? 

Nouthrr in thine tyme, ne in myne. 

Ah comen, ant gone, 

Withinne twenty wynter ant on. 

In fait, the prophecies of Lermont appear to have been 
merely traditional ; nay, it feema doubtful if he ever pre- 
tended to fuck folly, notwithftanding Mackcnyic’* lloiyof 
Eliza. The reverence of the people for a learned and re- 
fpcdlable character feema to have been the foie foundation 
of Thomas’s claim to prophecy. But, in the 1 6th cen- 
tury, prophecies were made, and aferibed to him, as wcl 
as others given to Bede, Merlin, &c. (a). They were 
printed at Edinburgh, 1615, reprinted 1680, and 1742. 
THOMISM. bee Aquinas. 

THOMSON 


(a) Sibilla and Banifter Anglicus are mentioned iri the time of Edward IV. (MSS Cot. Dom. A. IX.) A long 
Latin prophecy of Bridlington is there given. Wajdhave and EUrainc feein alfo Englilh prophets. In the whok cob 
Jk&ion, thcrcfoic, Thomas is the only Scottilh one. 
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Tfcunfca. THOMSON (James), an excellent Britifh poet, the fan 
i — ' of a Scotch divine, wa< botn in the (hire of Roxburgh in 
1700, aud was educated in the univerfity of Edinburgh 
with a view to the mini Ary. But hi* genius inclining him 
to the ftudy of poetry, which he foot! found would be in* 
compatible with that of theology) or at leaft might prevent 
bis being provided for in that way in his own country, he 
rcliuquiihed his views of engaging in the facred function, 
and repaired to London in conference of fome encourage- 
ment whch he had received from a lady of quality tlierc, a 
friend of his mother. 

The reception he met with wherever he was introduced, 
emboldened him to rifle the publication of his excellent 
poem on Winter. — This piece was published in 1*126; and 
from the univcrfal applaufe it met with, Mr Thornton's 
acquaintance was courted by people of the firA taile ar.d 
fafhion. But the chief advantage which it procured him 
was the acquaintance of Dr Rundle, afterward bithop of 
Derry, who introduced him to the late lord chancellor TaU 
but ; and fume years after, when the cldeit fon of that no- 
bleman was to make his tour on the continent, Mr Thornton 
was chofen as a proper companion for him. The expecta- 
tions which his Winter had raifed, were fully fatitdtcd by the 
fucceffivc publications of the other fcafons j of bummer, in 
the year 1727; of Spring, in tire following year ; ar.d of 
Autumn, in a quarto edition of his wotks, in 1730.. Be- 
fide the 5 cafon$, and his tragedy of Sophonifba, written and 
aided with applaufe in the year 1729, he had, in 1727, 
publiihed his poem to the memory of Sir Ifaac Newton, 
with an account of his chief difeoveries ; in whioh he* was 
aflided by his friend Mr Gray, a gentleman well verfed in 
the Newtonian philofophy. That fame year the rcfeiilment 
•f our merchants, for the interruption o l their trade by the 
Spaniards in America, running very high, Mr Thomfou 
ataloufiy took part in it, and wrote his Britannia, to toufe 
the nation to revenge. 

With the Honourable Charles Talbot, our author vifited 
moil of the courts in Europe, aud returned with his views 
greatly enlarged ; not only of exterior nature and the works 
of art, but of human life and manners, and of the conili- 
tution and policy of the fcveral Aates, their connexions, 
and their religious inilitutions. 1 low particular and judi- 
cious bis obfervations were, we fee in his poem on Liberty, 
begun foon a f tcr his return to England* We fee at the 
fame time to what a high pitch his care of his country was 
raifed, by the companions he had aU along been making 
of our happy government with tbofe of other nations. To 
intptrehit fcllow-fabjcXs with the like fentiments, and (how 
them by what meins live precious freedom we enjoy may be 
preferred, and how it may be abided or loll, he employed 
two years in com poling that noble work, upon which he 
valued himfelf more than upon aU his other writings. On 
bis return to England with Mr Talbot (who faon after 
died), the chancellor made him hL* fee rotary of briefs; a 
place of little attendance, failing his retired indolent way 
of Ufa, and equal to all his wants. From lilts office he was- 
removed, when death, not long after, deprived him of his 
noble patron. He then found himfelf reduced to a Aatc of 

J irccarious dependence. In this fituatlon, having created 
ume few debts, aud his creditors finding that he hjid no 
longer any certain fupport, became inexorable ; and imagi- 
ned by confinement to force that from bis friends, which, 
his mode Ay would not permit him to afl<. Or.e of thefe 
occasions hirnifhed Quin, the ccltbrated aXor, with an op- 
portunity of dilplayuig the natural gnodoofsof Ills ht.n, 
and the dilimcrtftedntfii of hi« friend (hip. Hearing that 
Thomfon was confined in a fpunging huufe for a debt ot 
about 70 L he repaired to the pla.e ; aud, having imputed 


for him, was introduced to the bard. Thomfon wai a good 
deal dilconccrtod at feeing Quin, 33 he had always taken ~ 
pains to conceal his wants ; and the mote fo, as Quin told 
him he was come to fap with him. His anxiety upon this 
head was however removed, upon Quin’s informing him, 
that, as lie fuppofed it would have been inconvenient to 
have had the mpper drefled in the place they were in, ho 
had ordered it from an adjacent tavern ; and, as a prelude, 
half a dozen of claret was introduced. Supper bettig over, 
and the bottle circulating pretty briflcly. Quin laid, “ It is 
time now we fnould balance accounts.'* This aftoniihed 
Thomfon, who imagined he had fome demand upon him; but 
Quin perceiving it, continued, ** Mr Thomlon, the plcafure 
1 have had in perufirg your work? I cannct cflimate at lefs 
than a hundred pounds, and I infill upon now acquitting 
the debt.’* On faying this, he put down a note of that’ 
value, ar.d took his leave, without waiting for a reply. 

The profits anting from his works were not inconfidcr- 
able ; his tragedy of Agamemnon, aXed in 1738, yielded 
a good fum. But his chief dependence was upon the 
prince of Wales, who fettled ou him a handfome allowance, 
aud horoured him with many rnaiks of particular favour. 
Notwithstanding this, however, he was refufed a licence for 
his tragedy of Edward and Elcanora, which he had pre- 
pared tor the ftage in the year 1736, for fome political rca- 
foiis. Mr Thomfon’s next performance was the Mafaue of” 
Alfred, written in the year 1740 jointly with Mr Mallet, 
by the command of the prince of Wales, for the entertain* 
ment of his royal highnefs’a court at Clifden, his tummer 
refidence. 

Mr Thomfon’s poem, entitled the Caftle of Indolence, 
was his lail work puhlilhed by himfelf ; his tragedy of Co- 
riulanus being only prepared for the theatre, when a fatal 
accident robbed the woild of one of the bed of men and 
bcil of poets. He would commonly walk the diflancc be- 
tween London and Richmond (where he lived) with any 
acquaintance that offered, with whom he might chat and 
veil himfelf, or perhaps dine by the way. One fummer 
evening being alone ir. his walk from town to Hamracrfmith, 
he had over heated himfelf, and in that condition impru- 
dently took a boat to carry him to Kcw ; apprehending no 
bad confequence from the chill air on the river, which his 
walk to his houfe, towards the upper end of Kew-Iane, had 
always hithnto prevented. But now the cold had 10 fc zed 
him, that the next day he was In a high fever. This, 

, however, by the ufe of proper medicines, was re-roved, 
fo that he was thought out of danger ; till the fine .weather 
having tempted him to expolc himfelf once more to the even- 
ing dews, his fever returned with violence, and with fuch 
fymptotm as left no hopes of a cure. His death happened' 
on the 27th of Anguit 1748. 

Mr Thomfon had improved his tafte upon the fined ori- 
ginals, ancient and modem. ']*hc autumn wag his favourite 
fcafoti for poetical compofiticn, and the deep lilcfica oithe* 
night he commonly chofc for his Audits. The-amu foment 
of his lcilurc-houTS were civil and natural hiAory, voyages, 
and the bed relations of travellers. Thdngh he performed 
on no iiiArumcnt, he was paiSonately fond of mufic, and" 
would fame times liltcn a full hour at his window to the' 
nightingales in Richmond gardens ; nor was his talk lefs 
exquifite in the arts of painting, fcolpturc. ar.d architec- 
ture. As for the more dhlihguiAwi.r qualities ot his ruinrl 
and he»:t, they bell appear in his writings There his de- 
votion to the Supreme Being, his love of mankind, of bis 
country, Ind frverds, Asinc out in every page ; his tender 
nefs of heart was fo unbounded, that it lock in even the. 
brute creation. It is not known, tlr.t through his wh >Ic 
life he ever gave any perfao a moment's pain, tuber by his 

wiiiiugs* 
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TiMbfin writing* or otlierwife. He took no part in the political 
TlmrnlJJ] fquabble* of hi* time, and was therefore refpeAed and left 
— — tmdifturbcd by both Tides. 'I'ticfe amiable virtues did not 
fail of their due reward; the applaufe of the public attended 
all his productions, and his friends loved him with an ea- 
tbufi illic ardour* 

*• As a writer (fays Of Johnfon), he is intitled to one 
praife of* the higheft kind ; his mode of thinking, and of 
cxprrif.n;* hir thoughts, i* original. His blank verfe i* no 
more the blank verfe of Milton, or of any other poet, than 
the rhymes of Prior arc the rhymes of Cowley. His num- 
ber*, his panics, his diction, arc of his own growth, with- 
out traoicriotion, without imitation. He thinks in a pe* 
JJmM collar train, and he thinks always as a man of genius ; he 
J.r’tt •/ */» look* round on Nature and on life with the eye which Nature 
i**u. bellows only on a poet; the eye that diftinguiftics, in every 
thing repreiented to its view, whatever there is on which ima- 
gination can delight to be detained, and with a mind that at 
once comprehend* the vaft, and attend* to the minute. 
The reader of the Seafons wonders that he never faw before 
what Thomfon thews him, and that he never yet has felt 
whit Thomfou impreftes.** 

Hist filamentary executors were the lord Lyttelton, whofc 
care of our poet’s fortune and fame ccafcd not with his life; 
and Mr Mitchell, a gentleman equally noted for the truth and 
conilaney uf his private friendfhip, and for his addrefs and 
fpirit a* a public miniftcr. By their united intcrclls, the or- 
phan play of Coriolanus was brought on the flage to the bed 
advantage ; from the profits of which, and the falc of na- 
r.uicript. and other effc&fl, a handfomc turn was remitted 
to his fillers. His remains were depofited in the church 
of Richmond, under a plain Hone, without any infeription. 
A handferae monument was creeled to him in Wcftminfter 
abbey in the year 176a, the charge of which was defrayed 
by the profits arifing from a fplcndid edition of all his works 
m a-to • Mr Millar the bookfcllcr, who had purchafed all 
Mr Thomfoa's copies, giving up his property on this grate- 
ful occafion. A monument lias alio been erected to him 
at the pLce of hi« birth. 

THOR, the deleft and braved of the fons of Odin and 
Frca, was, after his parents, the greatcfl god of the Saxons 
Unry'fW - and Dane* while they continued heathens. They believed, 
r */ tliat Thor reigned over all the aerial regions, which com- 
s«mTwLU P° fcd 4rnirien i* palace, confiding of 540 halls; that he 
l«rt 4. ’hunched the thunder, pointed the lightening, and dirc&cd 
the meteor*, wind*, and dorms. To him they addrefled 
their prayers for favourable wind*, refreshing rain*, and 
fruitful fcafons ; and to him the fifth day of the week, 
which dill bears his name, was confccratcd. 

THORAX. See Anatomy. 

White or Haw THORN. See CaATiCGus. 

Thorn, a town of Poland, in Regal Prulfia, and in the 
palatinate of Culm. It was formerly a Hanlcatic town, and 
dill enjoys great privileges; is large and v/cll fortified ; but 
part of the fortifications, and a great number of houics, were 
ruined by the Swedes in 1703. It is feated on the ViftuU, 
and contains ic,Cco inhabitant*. E. Long. 18. 42. N. 
Lat. 53. 6. 

. THORXBACK, in ichthyology. Sec Raia. 

THORNHILL (Sir James), an eminent En'lifti paint- 
er, was born in Dorfctfhirc in 1676, of an ancient family ; 
but w as eon drained to apply to fome prvfclflon by the di- 
ll*?;#*.*^ flrefTcs of hi* father, who had been reduced to the ncccffity 
*/ P»i*Urt. of felling hisfamily edate. Ilia inclination tlirc&edhim to the 
art of pamting; and on hi* irrivai at London he applied to 
his uncle, the famous Dr Sydenham, who enabled him to 
proceed in the iludy of the ait under the direction of a 
painter who was cot very eminent. However, the genius 


of Thornhill made ample amend* for the infuffie'enew of his Tfcwaoift 
inft^u&or, and by an happy application of his talents he. U 
made fo k*rtat a progrefs, that he gradually rofc to the high- ? Th *“~ 
eft reputation. 

His genius was well adapted to hidorical and allegorical 
compofitions ; he poffeffed a fertile and fine invention ; and 
he fketched hi* thoughts with great cafe, freedom, and fpi- 
fit. lie excelled ailo equally in portrait, perfpcAivc, and 
architcifturc ; (hewed an excellent taftc fordchgn, and had a 
free and firm pencil. Had he been fo fortunate as to have 
ftudied it Rome and Venice, to acquire greater correftncfi 
at the one, and a more ex;t& knowledge of the perfection 
of colouring at the other, no artift among the modems 
might perhaps have been his fuperior. Ncverthelefs, he 
was fo eminent in many part* of hi* profeflion, that he mull 
for ever be ranked among the bell painters of his time ; and 
his performances in the dome of St Paul’s church at Lon- 
don, in the hofpital at Greenwich, and at Hampton-court, 
are fuch public proofs of his merit as will convey hi* name 
to poftcrity with great honour. 

This painter lived in general efteem ; he enriched himfelf 
by the excellence of his works ; was appointed ftate-painter 
to Queen Anne, from whom he received the honour of 
knighthood ; had the fingular fatisfadtion to rcpurchafe his 
fam-ly eftate ; and was fo much dittinguifhed as to be elec- 
ted one of the members of parliament. He died in 173s. 

THOROUGH-wax, in botany. See Burn- ukum. 

THOTH, or T heut, (called by the Phoenician* Tint*/, 
by the Greeks H rrmet, and by the Roman* Mercury), x 
waa; a Phoenician of very fuperior talents, and one of the 
civilizers of mankind. He was prime miniftcr to Ofiris, 
whom, after his death, he deified ; and he wa* liimlelf dei- 
fied by his countrymen the Egyptians, for the benefits that 
he had rendered to the human race. See Mercury, My- 
thology, ir 34, and Polytheism, n® 18. 

THOUGHT, a geuer.il name for all the ideas confe- 
quer.t on the operations of the mind, and even ora tbe opera- 
tions thcmfelvc*. See Metathysics. 

T ir ought, in compofition. See Oratory, Part T. and II. 

THOUIXIA, in botany; a genus of plants belonging 
to the claf* of dtandria % and order of mvn*g)nia. The co- 
rolla is quail ripetalous ; the calyx quadripartite, and the an- 
ther* leftilc. There is only one fpccics difeovered, the m*- 

iatu. 

THRACE, a country very frequently mentioned by the 
Greek and Latin writers, deriving its name, according to 
Jofephus, from Tiras one of the fons of japhet. It was 
bounded on the north by mount Hatmus; on the Couth, by 
the itgean Sea ; on the weft, by Macedon and the river 
Strymon ; and on the raft, by the Euxinc Sea, the Hdle- 
fpont, and the Propontis. — The Thracian Chcrfonefus is a 
peniniula incioled on the fouth by the Aegean Sea, on the 
weft by the gulf of Melas, and on the taft by the Helle- 
fpont ; being joined on the north to the continent by a neck 
of land about 37 furlongs broad. The inland parts of 
Thrace are very cold and barren, the fnow lying on the 
mountains the great eft part of the year ; but the maritime 
provinces are productive of all forts of grain and tieccflaries 
for life; and withal fo pleafant, tliat Mela compares them 
to the raoft fruitful and agreeable countries of Afia. 

The ancient Thracian? were deemed a brave and warlike 
nation, but of a cruel and fa v age temper; bein;;, accord- 
ing to the Greek writers, ft rangers to all humanity and 
good- nature. It was to the Thracians, bswever, that the 
Greeks were chiefly indebted for the polite arts that flouriflted 
among them ; lor Orphicus, Linus, Mufxu*, Thamyris, and 
Eumoipus, all 'I'hracians, were the fit ft, as Euftatbius in- 
forms us, who charmed the inhabitants of G:ccce with their 

eloquence 
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Tfcraia* vloquenee and melody, ami ocrfuaded them to exchange 
their fierccneft for a fociablc life and peaceful manner * ; nay, 
great part of Greece was anciently peopled by Thracians. 
TeretH, a Thracian, governed at Daub* in PbocU, where 
the tragical llory of Philomela and Progne was aifted. 
From thence a body of 'Hracians palled over to Eubcra, 
and poflefled ihemfclvcs of that ifland. Of the fame nation 
were the Aonts, Tembices, and Hyarthians, who made 
themfelvet mafters of Bceotia ; and ureat part of Attica it- 
felt was inhabited by Thracians, under the command of the 
celcbiated Eumolpus. It is not therefore without the ut- 
moft ingratitude and injuftice that the Greeks ftyle them 
Bat barianj, fjnee to them chiefly they were indebted both 
for the peopling and poll thing of their country. 

Thrace was anciently divided into a number of petty 
ftates, which were firtl fubdued by Philip of Macedon. On 
the decline of the Macedonian empire, the country fell un- 
der the power of the Romans. It continued under fubjec- 
tion to them till the irruption of the Turks, in whole hands 
it flill remains. 

THRASHING, in agriculture, the operation by which 
com is feparated from the ft raw. This operation is per- 
formed in a variety of ways, lomclimcs by the feet of ani- 
mals, fomeiimrs by a flail, and fometimes by a machine. 

The moil ancient method of ieparating the corn from the 
ft raw was by the hoofs of cattle or horfes- This was prac- 
ticed by the Ifraclitct, as we find from the books o*' Mofes; 

• Mi wy, it was alio common among the Greeks and Romans*, 

it u. 3°. PUiJs and thrashing machines were alio not uncommon 
c«y*' •” amon *f the e nations F- The flail which was ulcd by the 
isr Romans, called bacuJuj, fujlu , or ftriui?, was probably no- 
ir. TiktU. thing more than a cudgel or pole. The thralhing machine, 

* S ,r - which was called tribute or tnhu 'wm, and fometimes trula, 
UjH* was a kind ol fledge made of boards joined together, and 

|i loaded with ftone or iron. Horfes were yuked to this ma- 
rt. 4;;. chine, and a man was feated upon it to drive them over the 
(heaves of coni. 

Different methods are employed in different countries for 
feparating the corn from the (talk. In the greateft part of 
France the flail is ufed ; but in the fouthern di drifts it is 
gcnetally performed by the feet of animals: animals are alfo 
ufed for the fame jmrpofc in £pain, in Italy, in the Morca, in 
the Canaries, in China, and in the vicinity of Canton, where 
the flail is alfo fometimes ufed. It appears that in hot cli- 
mates the grains do not adhere fo firmly to the (talk as in 
cold countries, and therefore may be more eafily feparated. 
This will explain the rcafon why animals are fo frequently 
employed in hot countries for treading out the corn ; where- 
as in cold climates we know they are feidom tried, and have 
no rcafon to fuppofc that they would atifwrer the purpofe. In 
the lfle of Fiance in Africa, rice an \ wheat are thraffied 
with poles, and maize with flicks ; for it has not been pof- 
iiblc to teach the negroes the uteof the fliil. 

The animals ufed for treading out corn are, oxen, cows, 
horfes, mules, and even aflet when the quantity is nor great. 
The operation is performed in this manner : The (heaves, al- 
ter being opened, arc fpread in fuch a manner that the ears 
of the corn are laid as much upperraoft a? pofliblc, and a man. 
Handing in the centre, holds the halters or the cattle, which 
arc made to trot round as in a manege ; whiilt < thcr men 
with forks (hake the ft raw up from time to time, and the 
cattle are trotted over it a-jain and again till they have beat- 
en out all the grain. This method is expeditious enough ; 
butbefides broiling a confidcrablc quantity of corn, it requites 
a great many cattle, and injures the legs of the horfes and 
mules, which arc preferred before cows and oxen for this 
work. 

The flail is undoubtedly a much belter inftrument for 
Vol. XVlil. Fart II. 


thraftiin^ corn than the feet of animals, for it fcparatei the Thra'hinf . 
grain from the draw and hulks both more effectually aud J * 

more cxpcditioully ; yet it is I able to many objections. It is 
a very laborious employment, too fevere indeed even for a 
ftrong man ; and as it is ufually the interell 0* the thrafher 
rather to thraih much than to thraih clean, a good deal of 
corn will generally be left upon the ft -aw. It is therefore 
an object ot great importance in hulbandry to procure a pro- 
per machine for feparatiog the corn from the llraw. 

The firft thrafiitng machine attempted in modern times, 
of which tve have received any account, was invented in E- 
dinburgh by Mr Michael Menzies about the year 1732. 

It confided of a number ol inftruments like flails, fixed in 
a moveable beam, and inclined to it at an angle of ten de- 
grees. On each fide of rhe beam in which the flails were 
fixed, floors or benches were placed for fpreading the (heaves 
on. The flail* were moved backward*, and forwards upon 
the benches by meins of a crank fixed on the end of an axle, 
which made about 3 revolutions in a minute. 

The fecond thralhing machine was invented by Mr Mi- 
chael Stirling, a farmer in the psrifh of Dunblane, Pcrth- 
fhire. Of this difeovery we have received a very accurate 
and authentic account from his fon, the Reverend Mr Robert 
Stirlin » miniftcr of Crieff. 

It is an old proverb, that neceffity is the mother of inven- 
tion. This was verified on the prefent occafion. Bolides 
his ordinary dome flic fervants, Mr M. Stirling had occafion 
fometimes to hire an additional number to thraih out his 
grain, and frequently found it difficult to procutc lo many 
as he needed. This naturally led him to reflect whether 
the operation of ihrafltin * could not cafily be performed by 
machinery. Accordingly, lo early as the year 1753, under 
the pretence o* joining in the amufrmcntsof his children, ha 
formed in miniatures watermill, in which two Iron fprings* 
made to rife and rail alternately, icpiefcntcd the motiou of 
two flails, by which a lew (talks ot com put under them 
might be fpeedily thrafhed. This plan he executed on a 
fcale fufficiemiy lar>?c w thin two years after, making the 
fp ings about ten feet long, each of which had one end firmly 
fciewtd into a lolid plank, and the other terminated in a 
round batoon of fotid iron, two feet long am! above an inch 
in diameter. Under thefe the (heaves wire conveyed gradual- 
ly forward in a narrow channel or trough, by palling between 
two indented horizontal cylinders, fimilar to tkofe now u(ci 
in moil of the thraihin ’ m»lis in that part of the country, 
and called fetders. In tbi^maaner the thrafhin^ was exe- 
Cuted completely, and with confidcrablc rapidity ; but as the 
operation ww pciiormcd on a low floor, and no method con- 
trived (or carrying off the llraw, the accumulation of it pro- 
duced fuch con'uhon, and the removal of it was attended, with 
iuch danger, that this feheme was very loon entirely aban- 
doned. The mortification arifing from disappointment, and 
etpecially the Icoffs ot hiS neighbours for what was univer- 
sity accounted an abfurd and ridiculous attempt, lervcd on- 
ly lo Simulate the exertions of the inventor to aceomplifli 
his defigus on another plan. * 

Laying alidc theft 'ore the iron fprings with the f eedert, 
and ail the apparatus adapted to them, he retained only an 
outer or water wheel, with an inner 01 00 » wheel moving on 
the lame axle ; to this inner wheel, which had 4S teeth or 
COgt, he applied a vertical trundle or pinion, with (eve* 
notches, the axle of which pafled through a floor above the 
wheel, and having its upper pivot ft cured in n beam fix 
(eel above that floor. At the dilkance of three tret three 
inches above the floor two ftraight pieces ot fqturcd wood, 
each (our feet Ion , paff d through the axle of the trundle 
at ri hi angles, forming four arm*, to be moved round ho* 
rizguuily. To the extremities ol lUefe arms were fix. d 
3 S «■ four 
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Tbrafblng. four iron plater* each ao inches long, and eijht broad 
L_ - at the end next the arma, but taperin r towards a point 
at the other end. This Urge horizontal fly, conttitutin^ 
four thraihers, was inclofcd wjthin a wooden cylindri- 
cal box three and an hall’ !etl high and eight in diameter. 
On the top of the box was an opening or port { two or three 
ports were made at firff, but one was round fufftcicot) ei.jht 
inches wide, and extending from the circumference a foot 
and an half towards its centre, through wliich the corn 
(heaves defeended, being firft opened and laid one by one 
on a board with two ledges gently declining towards the 
port ; on which board they were moderately prefled down 
with a boy’s hand, to prevent them from being too haflity 
drawn in by the repeated (trokesof the thraflhers. Within the 
box was an inclined plane, al »n? which the draw and grain 
fell down into a wide wire riddle two feet fquarc, placed 
immediately oncer a hole of nearly the fame fixe. The 
riddle received a jerk, at every revolution of the fpindle fr om 
a knob placed on the lideof it, and war iuflantly tUruil back- 
ward by a fmall fpring prefling it in the oppolite direction. 
The (bore Jlraw, with the -rain and cluiff which paiTtd 
thrush the wide riddle* fcB immediately into an oblong 
lira it riddle, which hung with one end railed and the other 
depreffed, and was moved by a contrivance equally fiir.pl* 
as the oilier ; and having no ledge at the lower cod. the 
long chaff which could not pat's through the riddle dropped 
from thence to the ground ; while the grain and mort of 
the chaff falling through the liddtc into a pair of common 
barn fanners that Hood under it an the ground floor* the 
ftrong grain, the weak, and the chaff, were all feparated 
with great cxa&nefs. The fanners were moved by a rope 
or band running circuitoufly in a fhaCow niche* cut on the 
circumference of the cog-wheel. The ftraw collected gra- 
dually in the bottom of the box over the wide riddle, and 
through an opening two and an bah feet wide* and as much 
in height, left in that tide of the box neared the brink of 
the upper floor, was drawn down to the ground with a 
rake by the pci fun or perfons employed to form it into 
(heaves or rolls. 

Such was the thraihing mil! invented by Mr Michael Stir- 
ling, which, after various initiations and improvements 
he completed in the form now defcribed, A. D. 175*. By 
experiment it was found that four boUs of oats* Linlithgow 
meafuttr, could be thraihrd by it in 2j minutes. Horn that 
period he never ufed a common flail in thrashing, except for 
humbling or bearding barley, jn every other kind of grain 
he performed the whole operation of thraihing with the mill; 
and continued always to ule it tdl 177*, when he retired 
from bufinefs, and his thrashing mill became the property 
ot his fecond Ion, who continues to life it with equal advan- 
tage and fatidadtion. Several machines were coi.ilrudfcd 
on the lame plan, particularly one near Stirling, under Mr 
Stirling’s direction, for Mr Moir of Lcckie* in 1765, which, 
wc undrrffand, has been ufed ever f:oce, and ►fives complete 
iatistacbon to the proprietor. There was another erected 
in ‘77* by Mr Thonw Kcir (in the panfh of Muthit and 
county of berth), who has contrived a method of bearding 
barley with it : and by the addition of a im^Jl fpindle with 
(hort arms coat Luo us to the front of the box, and moved by a 
band common to it and the great fpindle to which it is pa- 
raiicl, the flraw is ihak.cn and whirled out of the box to the 
ground. That this machine did not come immediately into 
general life, was owing partly to the fmailnef ot the farms 
in that part of the country, whole crops could ealily be 
thraihrd ay the !cw hands neceflanly retained on them for 
other purpofes ; and chiefly to au apprtheiiflon that the 
machine could only be moved by water ; an apprehenfkm 
wluch experience p:ovc« to be entirely gtoiuidlcU. The 
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machine however, wai, ingenious, and did great credit to Tlintisp 
the worthy inventor, and certainly deferved a better fate 
than it was destined to undergo. 

A third thrething mdl was invented in 177J, by two per- 
fons nearly about the fame time, and upon the lame prin- 
ciples. 1 he inventors were, Mr Alderton who lived near 
A la wick, and Mr Smart at Wark in Northumberland. The 
operation was performed by rubbing. The (heaves were 
carried round between au indented drum of about fix feet 
diameter, and a number of indented rollers arranged round 
the circumference of the drum, and attached to it by mcart 
of fpriegs ; fo that while the drum revolved, the fluted 
rollers rubbed the corn off tram the draw by rubbing again!! 
the flutingsof the drum. But as a confide rablc quantity of 
the gram wa- bruifed in palling between the rollers, the 
machine eras loon laid afufo. 

. In 1776 an attempt was made by Mr Andrew Mcikle, 
an ingenious millwright in the pariih of Tyningham, Eaff 
Lothian, to conttruit a new machine upon the principles 
which had been adopted by Mr Mcnzics already ineationed. 

This confided in making jointi in the flails, which Mr 
Mcnzics had formed without any. But this machine, atter 
much labour and ex pence, was loon laid afide, on account 
of the difficulty of keeping it in repair, and the fmall quan- 
tity of work performed, which did not exceed one boll or 
fix Wmchefler bufbel* of barley ptr hour. 

Some time after this, Mr Francis Kinlcch, then junior of 
Gilnierton, hav.ug vilited the machine invented in Nor- 
th um beikuid, attempted an improvement upon it. He io- 
cloled the drum in a fluted cover ; and inftcad of making the 
drum itlelf fluted, he fixed upon the oulfide of it four fluted 
pieces of wood, wliich by means ot fpnngs could be railed a 
little above the circumference ot the drum, fo as to piefs 
agaiuii the fluted covering, and thus rub off the ears of com 
as the fheavea pafled round between the drum and the fluted 
covering. But not finding this machine to aufwer his expec- 
tation {for it bruiled the grain in the fame manner at the 
Northumberland machine did), he font it to Mr Mcikle, 
that he might, if pndible, ic&ify its errors. 

Mr Meikle, who hud long directed his thou Tits to this 
fubject, applied himfclf with much ardour and pcrfcvcrxnce 
to the impiovemerir and correction of this machine ; and af- 
ter (pen hng a v ood deal of time upon it, found it was cun- 
llructcd upon principles fo cnoncons, that to improve it was 
impracticable. 

At length, however, Mr Mciklc’s own genius invented a 
model, different in principle from the machines which had 
already been con /trusted. This model was made in the year 
17H5 ; and in the following year the fcrtt thrashing machine 
on the fame principles was cicCted iu the neighbourhood of 
Alloa, in the county of .Stirling, by Mr George Mcikk the 
fun of the inventor. This machine aniwered completely 
the wi flies of Mr Stein, the gentleman ’or whom it was 
erected, who i>avc the mud ample teflimony o his fatis* ac- 
tion both to the inventor and to the public. The fame of 
this difeovery foon fprrad over the whole country, and a 
great many farmers immediately applied to Mr Meiktc, de- 
firing to have thrartiing mills erected on tlwir farms. The 
difeovery, it appeared, would be profitable, and it ^as ics- 
ionahle that the inventor fhould enjoy the profits of bis in- 
vention. He accordingly applied for a patent ; which, 
after coofiderable expence, artfing (rum the oppolitiou of 
fame perfor-, who chtimed a fharc in the difeovery, was 
granted. — Thefc machines aic now becoming very common 
in mar y parts oi Scotland, and arc inc retting very confider* 
ably m number every year over all live united kingdom. 

We will now endeavour to deferibe this machine in its 
mod improved date ; which it lo liinplc, that with the aflift- 
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ThitM’V' onee of « plate, exhibiting the plan of elevation, j. the 
w *v'— ' ground plan, n® 2. and the 3d {bowing its effentia! part* in 
fc a dii‘inik manner, we hope it will be cafily under flood 
JBViil. h J <>ur rc# ^ cr * w ho ^ 4TC not bad an opportunity 
of feeing it. The power employed for turning that pvt 
of the machine which feparatea the coin from the ft raw 
ia produced by four wheels (when moved by horfes), the 
teeth of which move in one another anJ turn the drum, on 
which four (cutcbcr* are fixed. The (heave* are introduced 
between two fluted roller*, which hold them firm, and draw 
them in gradually, while the f cute her* llrike off the gram 
from the ttraw a* it pafTca through. This will (office for a 
general idea of this machine. We will now be more paiti- 
cular. 

The large (pur. wheel A, n Q 1. and 1. which Ha« 276 cot*, is 
horizontal, and moves the pinion B, which lu« 14 teeth. The 
pinion B moves the crown wheel C, which ha* 84 teeth ; the 
wheel C moves a fecond pinion D, which has 16 teeth ; and 
the pin 011 D moves the drum HIKL. The drum ia a hob 
low cylinder three Sect and an half diameter, and placed ho- 
rizontally ; on the outfidc of which the (catchers arc fixed 
by ftrong ferew bolta. The (cutchers coni ill of (bur pieces 
of wood, faced on one fide with a thin plate o' iron, placed 
at an equal distance tnxn each other, and at right angles to 
the axis of the drum. 

The (heaves are fpread on an inclined board F, n° 3. from 
winch they are introduced between two fluted roller* GG 
mad e o' call non, about thtcr inches and an hall in diame- 
ter, and making about 3 ; revolutions in a minute. At 
tbcle rollers are only about three quarters o' an inch diftant 
from the Iruccher* or leaves of the drum HIKL. they 
(erve to hold the (heaves (aft, while the (catchers u % b % r, d y 
moving with prodigious velocity, (eparate tlie grain com- 
pletely fiom the ftraw, and at the (hire time throw out both 
grain and ftraw upon the concave rack M, lying boriaon- 
tally with (lender parallel ribs, Co that the cum pa fit* through 
them into a hopper N placed below. Ft am the hopper it 
paiie* through a harp or riddle O into a pair of tanners i\ 
from which, in the moll improved machines, it come* out 
dean and fit for the maikct. The ftraw, after being thrown 
by the Crutcher* a. A, r, d, into the rack, ia removed from 
it by a rake QRST into a place contiguous V. The rake 
confifts of four thin piece* of wood or leave* ; on the end 
of each of thefe leaves is ranged a row of teeth r,/. g, b five 
inches Ion 2. The take moves in a circular manner in the 
concave rack, while the teeth catch hold of the tlisw. and 
throw it out of the rack. Thefe are all the eficniial parts 
of the machine : the reft rmy be ealily underftood by the re- 
ferences to tlie Plate W is the horte courlr, n° 1, which is 
*7 feet diameter. X ia the pillar for fupporting the beams 
on which the axle of the Ipur-whcd is fixed. Y YY arc 
three (pindtes for moving the two fluted rollers, the rake, 
and fanners. To the defcription now ifiven we have only 
to add. that the drum has a covering of wood Z at a imaH 
di fiance above it, for the purpofe of keeping (he (heaves 
dofc to the (catchers- 

The advantages of this machine are many. As the drum 
makes to revolutions in a minute, the four tcutchcrs to* 
geiher nvke 1 aoo flrokes in the lame (pace of time. Frpm 
luch power and velocity, it is evident that much wotk mull 
i>c performed. When the boifcs go at the rate of two and 


one-third milts prr hour, from three to fix holla wiH he Thrsflving 
thrafhed ; but a* the quantity thralhcd will be lefs when the II , 
draw ij long than when it is fliort, we (hall take the ave- * * 

rage at four holla. One gentleman, whole veracity and ac- 
curacy we can depend on, affine* us, that bis mill thrailicd 
63 bolls in a day; by which, we fuppefe, he meant :o hours. 

To prove tlie fupertnr advantage of this machine to the com- 
mon method ol thrashing with flails, a gentleman ordered 
two equal quantities of oat* to be th miked by the mill and 
by flail*. Wnco the coin was cleaned and meifored, he ob- 
tained T *th more from the (heaves thra'hcd by (hr mill thau 
from thole thrafhed by the flail. We are alfo informed 
by another gentleman who has ftndied this machine with much 
attention, and calculated its advantages with care, that, in- 
dependently of having the corn much cleaner depurated 
from the ftraw than i» ufually done by flails, there is a laving 
of 30 or 40 per tent, in the ex pence of ilgrafhin *. 

The number of oerfona requil'te for attending the mill 
when working ia fix : One perinn drives the horte* ; a le- 
cond hand* the (heaves to a th'id, who untie* them, while 
a 'mirth (oreads them on the iiicliucd boards mi pvife* 
them pendy between the rollers; a fifth pci (on is neceiTtry 
to riddle the corn as it falls from the fanners, and a fixth to 
remove the lb a * (a). 

This machine can be moveJ equally well by water, wind, 
or horic*. Mr Meiklc baa made luch improvements on the 
wind mill a* to render it much more mins : cable anJ conve- 
nient than formerly ; and wc are inhumed many siud mi l* 
are now crcding in different part* o' the country. As t® 
the comparative expeace of tliefe different machines, thf 
erection ol the horic machine i* leaft ; but then the expenc# 
ol employing borfea mint be taken iato confideratioii. On* 
o! this kind may be erected tor L.70. A water mill will 
coft L. 10 more on account of the expenee of the water- 
wheel. A wind mill will cod from L. 2.0 to L- 3 >0 
Sterling. 

THRAVE of C.o*h\ an exprclfion denoting t\ (heaves, . 
or four (hocks of fix (heaves to the (hock ; though iu fume 
countries they only reckon 1 2 flieaves to the thravc. 

THRASYliULUS, a reu iwucd Athenian general and 
patriot, the deliverer o' his country fiom the yoke of the 
30 tyrants, lived about 294 U. C *. a 

TH RASY MENUS lacus (anc. gcog. ), a take of Etru-«, n® 199 
ria, near Pcrufn, and not far from tiic fiber, fatal to the— * 74 * 
R/imans in tlie Puuic war. Now II Logo tit Parygta on the 
Ecclcliaftical State. 

THREAD, a fmali line made up of a number of fine 
fibres ot any vegetable or animal ful> fiance, fuch as flix, 
cotton, or (ilk ; from which it. takes its name of linen, cot- 
ton, or filk thread. , 

/Item? TutsAo R/ati. Linen and cotton thread may 
be dyed of a durable and deep black by folution of iron in 
four beer, in which the linen is to be llecpcd for fame time, 
and after waida boded ia madder. See the article Dyeing, 
q 87. 

Thread may be cafily bleached by the oxygenated muria- 
tic acid Uncovered by Mr Scheele This acid whiten# 
cloth remarkably well, but it is (till more advantageous tor 
bleaching thread. M. Welter has 'ormed at Liile, with 
two partners, an dlibfifhmcnt tor bleaching thread with 
great iuccefs, and he has already begun Come others. He 
3 S 2 has 


(a) We add, on the authority of an experienced farmer, that of the fix perfon* neceffary to attend the thraflun r n«. 
chine, only two c*-n in juftice be char ;cd to the account ol 'he machine ; namely, theperfon who manages the horfes, and 
the one who feed* the machine : F ir in the ufual mode of ihrafttin* by the flail, it requirta the lame number ol perfoua 
m* the thrashing macliiuc docs to dear an equal quantity of com from the chaff in the fame time. 
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Threaten* htu found that 10 or 12 leys and at many immerfion* arc 

required for fome fort* of thread ; an 4 that the thread may 
Thulnu*. be fur rounded with the liquor, it is neccffary to place it, 
y— — ' quite loofely, in a baiket, which permits the liquor in 
penetrate to all it« lurfaces ; when the liquor is much 
weakened, it is (till fit to be ufed for the bleaching of 
cotton. 

Thofe who wi(h more information upon the powerful ef- 
fects of the oxygenated muriatic acid in bleaching, as well 
a; on the cheapcfl method of preparing it, may confult a Pa* 
per written by M. Berthollct, and publifhed in the Anna/ej 
dt Cbimjf , a tranflation of which is given in the R'pcrl. of 
Artr, vol. i» 

THREATENING letters Knowingly to fend any 
letter without a name, or with a fictitious name, demanding 
money, or any other valuable thing, or threatening (with- 
out any demand) jo kill or fire the houfc of any perlon, is 
made felony without benefit of clergy. And fending let- 
ters, threatening to accufe any perfon of a crime puniihablc 
with death, tranfportation, pillory, or other infamous pu- 
r.ifhmcnt, with a view to extort from him any money or 
other valuable chattels, is puniflublc by itatute 30 Geo. II. 
c. 24. at the diferetion of the court, with fine, imprison- 
ment, pillory, whipping, or tranfportation for {even years. 
THRESHING. See Thrashing* 

THRIFT, in botany. See Statics. 

THRINAX, small Jamaica fan palm, in botany ; 
t genus of plants belonging to the natural clafs of pa/***, 
and order of fabclffnlt *. The calyx is fexdentate ; there 
is no corolla ; there are fix (lamina ; the ftigma is emargi* 
Bate, and the berry mono (per m u*. This plant was brought 
from Jamaica to Kew garden by Dr William Wright. 

THRiPS, a genus of infe&g belonging to the order of 
bemiptera. 'I he roitrum is obfeure, or to finall as to be 
fcarce perceptible. The antennz are filiform, and as long 
as the thorax. The bo^y is (lender, and of equal thickncfa 
in its whole length. The abdomen is inflexible, or bent up- 
wards. The four wings are extended, incumbent upon the 
back of the inft£t, narrow in proportion to their length, 
and crofs one another at fome di (lance from their bale. 
The tarfi of the tcct are compofcd of only two articulation?. 

There are eleven ipecici mentioned by Gmelitt; of which 
three are natives of Britain ; the phyfapus, junepeiina, and 
fufeian. 

THROAT, the anterior part of an animal, between the 
head and the (boulders. 

THROAT* wort See Campanula. 

THRONE, a royal (eat or chair of (late, enriched with 
ornaments of archi c&ure ;,.d fculpturc, railed on one or 
more lleps, and covered with a kind of canopy. Such ate 
the thror.es in the rooms of audience ot kings and other fo- 
WfeigM. 

THROSTLE, in ornitholo :y. See Turdus, 

THRUSH, in ornithology. See Turovs. 

Thrush, ot Aphtha Sec Medicine, n® 233. 

TH RYALLIS, in botany ; a genus of plants belonging 
to the clafs of detondria, and order o' monogfiua ; and in 
the natural iyftem ranging under the 38th order, Tritou*. 
The calyx is quinquepartitc ; there are fixe petals, and the 
capfule is tiicoccous. There is only one ipecies known, the 

brnf Unfit. 

THU ANUS (Jacobus AapuftusL youngeft fon of the 
prefident de t hou, was famous tor the depth and erudition 
of his wotks. He was born in 1553 * ant ^ having finrfhtd 
his (ludiet and travels, was made prefident a-Morticr, and 
took pcffcfT.on thrveot in 1595. He was employed in fc- 
acrai important offices of dale, and in reforming the uat- 
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verfity of Paris j which he difeharged with fo much pro* Thucy*. 
dence, that he was clleemcd the Cato of his age, and the ' 
ornament of France. He wrote the hiftory of his own time 
in Latin, from the year 1^43 to l6ofi, in 138 books; s 
work, both forfubjecl anc! flylr, worthy o' the ancients. He 
alio left memoirs of bis own life, beiidcs poems ; and died at 
Paris, 1617 

THUCYDIDES, a celebrated Greek hiilorian, was 
born at Athens 47 1 B. C. He was the Ion of Olorus, and 
grandlon of Miltiades, who is thought to have been descend- 
ed from Miltiades the famous Athenian general, and to have 
married the king of Thrace's daughter. He was educated 
in a manner fuitablc to his quality, that is, in the lludy 
of philofophy and eloquence. His mailer in the former 
was Anaxagoras, in the latter Antiphon ; one, by his dc- 
feription in the eighth book o c his Hitlory, for power of 
fpceth almofl a miracle, and feared by the people on that ac- 
count. Susdas and Photius relate, that when Herodotus 
recited his hifloty in public, a fafhion in ufe then and many 
ages after, Thucydides felt fo great a fling of emulation, 
that it drew tears from him ; infomuch that Herodotus 
himfelf took notice of it, and congratulated his father on 
having a fon who (bowed to wonderful an affection to the 
Multi. Herodotus was then 29 years of age, Thucydides 
about 16. 

When the Pcloponcfian war began to break out, Thu- 
cydides conjeflured truly, that it would ptove a fubje& 
worthy of his labour ; and it no fooner commenced than he 
began to keep a journal. This explains the rcafon why he 
has attended more to chronological order than to unity of 
defign. During the fame war he was commifiio-icd by his 
countrymen to relieve Amphipolis ; but the quick march of 
Ilrafidas the Lacedaemonian general defeated his operations; 
and Thucydides, unfucccfsful in his expedition, was ha- 
njfhcr? from Athens. This happened in the eighth year of 
this celebrated war ; and in the place of his banifhment the 
general began to write an i mpartial hift uy of the iinpor- Lmpdmi 
lant events which had happened dur in r His adminiflration, 
and which dill continued to agitate the fcvcral Rates of 
Greece. Thin famous hillory is continued only to the 21ft 
year of the war, and the remaining part of the time till the 
demolition of the wall* of Athens was deferibed by the pen 
of Theopompus and Xenophon. Thucydides wrote in ibe 
Attic dialeCt, as bcin ; poffcfied of moil vigour, puritv, ele- 
gance, and trier ey. He (pared neither time nor money to 
procure authentic materials; and the Athenians, as well as their 
enemies, furnifbed him with many valuable communications, 
which contributed to throw great light on the different 
trsflCtdions o! the war. His hillory ha* been divided into eight 
books; the Uft of which is imperfed, and fuppofed to have 
been written by his daughter. 

The hiilorian of Halicarnaffot has often been compared 
with the Ion of Olorus, but eich has his peculiar cxceiiencc. 
Sweeuitfs ot ilyle, pracc and tie ranee ot expreffion, may 
be called the chara&criilics of the 'ormcr; while Thucydides 
(lands unequalled for the fiic of his deferiptions, the concife- 
nets, and at the (ame time the ilrung and energetic manner 
ot his narratives. His relations arc authentic, as he himftlf 
w^p interefted in lire events he mentions ; his impirtiality is 
uudubitablc, as he nowhere betrays the lcaR refentment 
againlt hta countrymen, and the ta&ious pani/ans of Clean, 
who had bamfhed tom from - theirs. The hiftory of Thu- 
cydides was (o admiied by Demoflhcncs, that he tranferibed 
it eight different times, and read it with fuch attention, that 
he cuuld almofl repeat it by heart. Thucydides died at 
Athens, whcic he had bceu recalled irom his exile about 41 l 
years be) ore Chrift. 

The 
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Thai* The heft edition of Thucydide* is that of Oxford, pub- 
11 lifted in 1696, folio, and that of Duker, puUithcd at Am- 
fttrdam in 1731, f »lio. 

■ g * THUJ the as e os viTiC, in botany : A genus of plants 

belonging to the dais of nvmodtlfhta, and order of monttcia; 
and in the natural fyftcm ranging under the 51ft order, Co- 
nifer 0. There are four fpectes known ; the orientalia, oc- 
cid« r, talt8, apytta, and dolabrata \ of which the two hrft are 
mod remarkable. 

The Qradtnuliff or common arbor vitae, grow* naturally 
in Canada, Siberia, and other northern countries. In fome 
Gf the Englift gardens a lew of thefe trees arc to be met 
with of a large fizt : it hat a ftrong woody trunk, which 
rife* to the height of 40 feet or more. The bark, while 
young, is fmooth, and of a dark brown colour; but as the 
trees advance, the baik l -comes cracked, and Ids fmooth. 
The 'tranches are produced irregularly on every Ode, Aand- 
ing almeff horizontal, and the young flender ftoots Ire* 
ouentlv hang downward, thinly garni ft cd with leave* ; fo 
that when the trees arc grown large they make but an in* 
different appearance. The younj branches arc flat, and 
their (mall leaves lie imbricated over each other like the 
leaks or a Aft ; the flowers are produced from the fide of 
the young branches pretty near to the foot-Aalk ; the male 
flowers grow in oblong catkins, and between theft the k* 
male flowers are coDe&ed in form of cones. When the 
former have fted their farina, they foon after drop off ; but 
the female flowers are fucccedcd by oblong cones, having 
obtufe fmooth fades, containing one or two oblong feeds. 
The haves of this tree have a rank oily feent when bruifed. 

2. The orients City or China arbor vitsr, grows naturally in 
the northern parts ot China, where it rifes to a cenfidcrabte 
height ; but this lias not been long enough in Europe to 
have any trees of large fizc. The feeds of this fort were 
firA fcnl to Parts by fome of the miiGonaries ; and there are 
fome of the trees growing in the garden 1 of the curious 
there, which ate more than 30 feet high. ’I he branches 
of thil fort grow clofcr together, and are much better 
adorned with leaves, which are of a brighter green colour, 
fo make a much better appearance than the other, and be* 
Mg very hardy, u is cAcemrd preferable to tnoft of the ever- 
green trctB with fmall Ica-.cr., 'or ornament in gardens. The 
branches of this tree crofs each other at right angles : the 
leaves are flat ; but the Cagle divifisfu of the leaves are flen- 
der, and the fciles arc fmaJJcr and lie clofcr over each other 
than thole of the firft fort. The cones are alfo much larger, 
and of a beautiful grey colour ; their (calcs end in acute re- 
flex* d points. 

Thcle trees are propagated by feeds, layers, or cut- 
tings. 

THULE, or Thyl^c, (anc. geog ), »n ifl.ind in the 
moll northern parts of the German Ocean. Its fitoaUon 
was never accurately afcerta*acd by the ancients, hence its 
prefent name is unknown by modern hillorian*. Some flip- 
pofe that it is the ifiand now called Iceland, or patt of 
Greenland, and others that it was Fawn. See Foul a. 

THUMB, in anatomy, one of the extremities of the 
band. 

TuvMt-Ct >/>, an iflartd in the South Sea, lie* about feven 
league* noith-wcA of Lagoon iiiand ; it is a low, woody 
ifland, of a circular form, and not much above a mile in 
compaf*. There was no appearance of inhabitant* ; the 
land was covered with verdure ui many hues. 

THUMMIM. See Urim. 

THUNBERGIA, in botf.ny ; a germs of plants be- 
longing to the clafs of Ji.iynartva, and uidcT of etugiojpermut. 
The call x is double; the exterior one i* diphylious, and the 
interior one multipartite. The capfuie is globule, beaked, 


and bilocular. There is only one fpecies known, the ca/rri- Thandcr. 

THUNDER, the noife occafloned by the exploflon of 
a fl aft of lightning echoed back from the inequalities on the 
furface o* the earth, m like manner as the noiie ot a cannon 
is echoed, and in particular circumflanccs forms a rolling 
lengthened found. 

Although thunder, properly l'peaking, i* only a mere 
found, capable of producing very little effect, yet the 
word i> generally fuppofed to include the phenomena of 
lightning alfo ; and elcdrifted clouds aie by univcrfal con- 
fent called thunder- (toudi, and the expluGons of many fl iftes 
of lightning proceeding from them are generally called Mw* 
dcr-jlonur. Though the phenomena of lightning, therefore, 
have been at a great length explained and accounted for un- 
der the articles Electricity and Ligii thing, and though 
the immediate caufc ol elc&rical explosions from clouds is 
explained under the article Rain ; yet the ultimate caufe 
remains ftill to be fhown, and properly belong* to the pre- 
fent article. 

It is uni vet (ally allowed, that the variation of the elec- 
tricity in different part* of the atmufphcre is the caufe of 
thunder. Under the article Electricity, it has been 
ftown why lightning explode* after the thundercloud* arc 
charged. Under the article Lightning, it is ftown why 
that meteor put* on the various forms in which we fee it a 
why it fotnetimes Alike* houfts or animal*, and foretimes 
not, &c. ; and under the article Rain, why the atraoiphere 
in iome cafes parts with the vapours which at other times it 
fo obilmatcly retains. It remain* therefore only to men- 
tion the theory by which lome philofopbeni explain the 
rcafon why raiu* are fometimes attended with tliucricr, 
and fometimes not ; which, to tliofe who attentively perufe 
the article* above-mentioned, may be done in few words. 

In this part of Great Britain, and for a considerable way 
along the caAetn coail, although thunder may happen at 
any time of the year, yet the month of July is that in which 
it may alrnoA certainly be ex petted. Its duration is of 
very uncertain continuance ; fometimes only a few peals will 
be heard at any particular place duria * the whole ftaifon ; 
at other times the Aoim will return at the interval of three 
or four days for a month, fix week*, or even longer ; 
not that we have violent thunder in this country directly 
vertical in any one place fo frequently in any year, but in 
many feafons it will be perceptible that thunder clouds are 
formed in the neighbourhood even at thefe fhort intervals. 

Hence it appear*, that during this particular period there 
muA be fome natural caufc operating for the produttion of 
this phenomenon, which doe* not take place at other times. 

This cannot be the mere heat ot the weather, for we have 
often a long tratt of hot weather without any thunder ; and 
befldes, though not common, thunder is fometimes heard ia 
the winter alfo. A* therefore the heat of the weather is 
common to the whole fummer, whether there be thunder or 
not, we muA look for the caufc* of it in thole phenomena, 
whatever they are, which arc peculiar to the months of 
July, AuguA, and the beginning of September. Now it 
is generally obferved, in the tratt of country of which wg 
now (peak, that from the month of April an ealt or iouth- 
call wind generally takes place, and continues with little in- 
terruption till towards the end of June. At that time, 
fometimes fooncr and loractimes later, a wcAcrly wind takes 
place ; but as die caufcs producing the caA wind arc not re- 
moved, the Utter oppofes the weA wind with its whole force. 

At the place of meeting, there is naturally a mol^ vehement 
preffure of the atmofphcre, and fri&ion or it* parts a,;ainit 
one another ; a calm enfues, and the vapours brought by 
both, wind* begin to collctt and form dark cloud?, which 

ca«i 



THU sto ] THU 


Tl.un 4 «>r. have little motion either way, bccawfe they are prefled 
* ah no ft equally on all Gdes. For the moil part, however, 

the well wiitd prevail?, and what little motion the clouds 
have is toward* the call : whence the common remark in 
thi* country, that M tlitin fcr-clouds move again ft the wind.” 
But this i* by no means univcrially true: for il the weft 
wind happen* to be excited by any temporary ctufr before 
it* natural period when it (hould take place, the rail wind 
will very frequently pet the better or it ; and the clouds, 
even alth iu tK thunder is produced, will move weft ward. 
Yet in t**'’cr cafe the motion is fo flow, that die mo't fuper- 
fiefa! ol vers cannot help taking notice of a considerable 
nrliftm*. in the atmofphere. 

That when two llrcam* of air are thua driven again ft each 
other, tlie fpace where they meet mult become hi hlv elec- 
trified, is as plain as that an eleftric globe mult be excited 
when friction is applied. It is true, as the lubltances here 
to be excited are both ekftnei per fe % it may be objected, 
that no electricity could be produced ; for we cannot excite 
one electric by rubbing it with another. Yet it is obferved, 
that glafs ri ay be electrified by blowing ftrongly upon it, 
or bjr the explufion of cannon ; and even when glal* is 
ftrongly prefled upon glaf«, both piece* become electrified 
as foon as they are fep.rated. When glal* :'a nibbed upon 
glafi, no atcra&ion nor repol/ion can be perceived, nor is 
any fign of electricity obfervei on bodies brought near to 
it ; yet a very blight electric light always appears on the 
gUflr*, and a phofphortal fmcll is felt ; which (hows, tlut 
though the electricity docs not fly out through the air in the 
ufual vray, yet the fluid within the gl»T« is agitated ; and 
there is bide reafon to doubt that any conducing body in- 
clofcd within the fubftance of the glais would be electrified 
mho. 'i he vapours thercfoie, which are the conducting fub. 
fiances in the atmofphere, become immediately ck&rmed in 
confluence of the prcfluie above-mentioned, and all the 
phenomena deferibed under the various article* already re- 
ferred to take place. 

In like manner, by the ftropglc of two other wtr.ds aa 
well as thofe of the eaft and weft, may a thunder florm be 
produced ; but it i* always nccefFary that the refiftance of 
the air to the motion ot the clouds (hould be very' vreat, 
end nearly equal all tound. For if the vapour (hould «ct 
off to a fide, no thunder would take place ; the clettricity 
would then be carried off as fall as it wan c Heeled, and 
rain would only be the cootequence, by renlon ot the elec- 
trified vapours parting with their latent heat, as is explain- 
ed under the article Ra x. In faA, we very often obtenre, 
that in the time of lain the cloud* evidently move acroii 
the wind, and the nearer their motion is to a dneCt oppoti- 
tion, the heavier will the rain be ; while, on the other h».nd, 
if they move brifkly before the wind, let the direction be 
what it will, the atmolphere loon clears up. 

Thai rattling i:i the noife of thunder which makes it feem 
as if it nailed thro’ arches, or wc-e vari-ufly broken, is pro- 
bably own.'! to the found being excited among cloud* hang- 
ing over one another, and the agitated air oafiim> irregular- 
ly between them The captation, if high in the air, and 
remote from us, will do no mifchief j but when near, it may 
deltroy tree*., animals, See. hi proximity or fmall di fiance 
may be ellimatcd nearly by the interval of time between 
feting ihe Aafh of lightnm r and hearing the report ot the 
thunder, til [mating the diitance after the rate or 1*4 feet 
ft* lecond of time, or thiee two thud feconds to the 
mile. Dr \Vallis obferve* that commonly the difference 
between the two i« about fevrn feconds, which, at the late 
above imm toned gives the di dance aim ft two miles. But 
fometime- it comes in a fecund or two, which argues the 
cxpivjJjou vciy near ue, ana even amon to us. And iu tuck 


cafes, the Doflor attorn us, he has fometimes foretold the Thand*. 

mifehiefa that happened. ^ 

The noife of thunder and the throe of lightning are ra- 
lily made by ait. If a mixture of oil or fpirit of vitriol be , ^ 
made with water, and fome fUtugs of tlcel added to it, there 
will immediately ante a thick fmoke or vapour out ot the 
mouth of the vefiel ; and if a lighted candle he applied to 
this, it will take fire, and the flame will immediately defeend 
into the veflel, which will be burll to pieces with a noife lik« 
that of a cannon. 

This is lo far analogous to thunder and lightning, that a 
great explofion and fire are occafioned by it ; but in this they 
differ, that this matter when once fired is dcltroycd, and can 
give no more cxpluiions ; whereas, in the heavens, one cla* 
of thunder uiually follow* anothei, and there is a continued 
fucciflion of them for a long time. Mr Horobcrt* tx plain- 
ed this by the li^htncfs of the air above us in companion of 
that near, which I lieu-fore would not fuffer all the matter 
fu kindled to be diffipued at oacc, but keeps it fur fevend 
return?. 

Kcfpe&ing the phenomena of thunder, wc have many ob* 
fervaiions to communicate ; feme of which, wc flatter our- 
fclvcs, are new, and all of them valuable ; but our bounds 
obliges us, though with great reluctance, to pal* them 
over. 

THUNDERBOLT. When Uphtning a&* with ex- 
traordinary violence, and breaks or fhaitcis any thing, it if 
called a ibundrrfa t, which the vulgar, to lit ft for Inch ef- 
fects, tuppole to be a haid body, aud even a done. Bat 
that wc need not have recouric lo a hard lolid body to ac- 
count for the effects commonly attributed to the thunder- 
bolt, will be evident to any one who confident thole of the 
pul vis fulminant and of gunpowder ; but more efpccially 
the aftonilhing powers of electricity, when only collected 
and employed by human art, and much more when directed 
and cxcrciicd in the cuurfe of nature. 

When we confider the known effects of electrical expta- 
lions, and thole produced by lightning, we (hall be at no 
Infs to account for the extraordinary operations vul^rly a. 
feribed to thunderbolts. As ftones and bricks llruck by 
lightning are often found in a vitrined ftalc, wc may re*, 
louably luppoie, with Beccaria, that iomc ftones in tiic 
earth having been ftruck in this manner, gave occafion to 
the vulgar opinion of the thundeiboh. 

6ec EtccTaicirr, p. 474. 

THURINGIA, a divtlion of the circle of Upper Saxo* 
try in Germany. It is a fruitful trail, about ding in corn, 
elpcciaily wheat ; in black cattle, (beep, and horic». It is 
about 73 miles in length, and as much in breadth. It 
contains 47 towns, 14 boroughs, betwixt 7.0 and Hoo vil- 
lages, noble tittles, 7 iuperintcndcucies and 5 under- 
conliftories. Thuringia, the country of the ancient . hu- 
rin ;i, or Cam, a branch ot the Vandals, mentioned by Ta- 
citus, wa» formerly a km -dom. afterwards a county, then a 
land 'rav tc, and w;ia governed by its own princes ‘.or many 
age*, till 1 1 '4, when it devolved to the marquis o‘ Milnia, 
and, with that country, afterward* to the duke of Saxonv. 

But the modem Thuringia is only a part of the ancient, 
nay, but a part ol the ancient South Thuringia, which com- 
prehend* befidev, % lar e (hate oi the t coder d Franc nia, 
liefle, 8 t c. On the extinction of the male line of the an- 
cient landgrave* in 1 J47, it came to the margrave* of Mei£> 
len, auedt rs to the pec lent electoral lanuly. The elector 
has no voice m the oiit. 01. account ol his (hare in the laud- 
grava e or c rdc ol I hurinwia Erfurt is the capital 

TAURLOfi. (John . an Enp.lifh llatdman under Oli- 
ver Cromwell, was b m at Abuts Roding in Effcx in 1616, 
ot which panfh his lather was rector, aod was educated to 
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Utrffcy the ftudy of the law. In 

.R clerk of the curfitor fine* ; and though his attachments were 
L ,fa * enti-ely on the fide of the parliament! he declares liimfclf 
totally unconcerned in all counfcls relative to the death of 
j-»mhe king : however, on that event, and on the eilablilhmeiit 
. .Tot the commonwealth, he was diverted from prolecuting his 
employments in the law by engaging in public bulinefs. 
When Cromwell afiumed the pruU'ftorftiip, he became fe- 
cretary of ftatc ; in 1655, he had the care and charge both 
of foreign and inland poila. e committed to him by the 
proteftor ; and was afterward fwom one of his privy-coun- 
cil, accordin ' to “ The humble petition and advice/' He 
was continued m the fame capacities under Richard Crons* 
well, and until racafuret were taken for the Rctloration ; 
when be made an offer of his Cervices to that end, which, 
however, were not accepted. May 15th 1660, he was com- 
mitted to the cuftody of the ferjeant at arms on a charge of 
hijh treafon ; but being foori releafid, he retired to Great 
Milton in Oxfordshire : and though he was afterward often 
Jblicited by Charles II. to cnga/c in the ad mini SI ration of 
public bufinels, he thought proper to decline the offers. He 
died in 1668 : and was a man of an amiable private charac- 
ter, who in the bighcfl of his powtf excrcifcd all poilible 


I A [ 5” 1 TIB 

164.8 he vm made receiver or laft, becaufe they were defeended from the PerGam. Llv Tiara 
tin authors call it indifferently tiara and cuLtrti. Strabo 11 
fays, the tiara was in form of a tower; and the fcholiait on * r *' tf> 


moderation towards perform of every party. The mo ft au- ' miles below that city. 


Arirtophanes’a comedy, aft l. fccne a. affirms, that " 

it was adorned with peacock's feathers. 

Ti a r. a is ah’o the name of the pope's triple crown. The 
tiara and keys are the badges of the papal dignity ; the 
tiara of his civil rank, and the keys of his jnrildiction : tor 
as (non as the pope is dead, his arms arc rcprcfcntcd with 
the tiara alone, without the keys. The ancient tiara was* 
a round hirh cap. John XX 1 11 . firft cncompaiTcd it w ith, 
a crown, Boniface VIII. added a fecond crown; and Be- 
nedict XII. a third. 

TIARELLA, in botany : A genu? of plants belonging 
to the clafs of thauuiria, and order of tfigyma ; and in the 
natural fyftem ranging under the 13th order, Succu/enta. 
The calyx is quinqwepartite ; the corolla pentapctalous, ant! 
inferted into the calyx ; the petals arc entire ; tire caofulc 
is unilocular and bivalve, the one valve being Ids than tire 
Other. There are two Ipecies, the cordifona and trifoliata. 

TIBER, a great river of Italy, which runs through the 
pope’s territories, palling by Perugia and Orvietto ; and 
having vifited Rome, falls into the Tufcan lea at Oilia, fifteen 


thcntic tdlimony of hU abilities is that vaft collection of 
Rate- papers, ft veu Volumes folio, now in the hands of the 
public ; which place the affairs of Great Britain, and of 
Europe in general, during that rcnuik&blc period in the 
cleared light. 

THURSDAY, the fifth day of the Chriftian week, but 
the fixlh of that of thr Jews. 

THUS, FaaNKiHCfcMss, a folid brittle refin, brought to 
us in little globes or malic*, of a browniih or vrllowifh co- 
lour on the outfidc, internally whitifh or va.iegated with 
whitifh (pecks. It is fappoled to be the produce of the 
pioe that yields the common turpentine, and to concrete 
upon the fur face or the terebinthinate juice loon after it has 
Blued from the tsee. Sec Ikcimse. 

THUYA. ’See Thuja. 

THYMUS, Thyme, in botany : A genus of plants bc- 
longing to tin: dal* of iiniynami* % and order of gym»ofpermut\ 
and in the natural fyftcm ranging under the 4 id order, Vt r - 
tn'i/ht.r. The calyx is bilabiate, and it* throat doled with 
foft hairs. There are 1 1 (pccics ; of which two only arc 
natives of Britain, the ftrpjHmm and at mat. 

I. 'i he jerpjUum, or mother of thyme, has pale red flowers 
growing on round head*, terminal ; the ft dies arc procum- 
bent, and the leaves plane, obtufc, and ciliated at the bafe. 
2 . The aeimait or wild bafil, has flowers growing in whirls 
on finale footftaUts ; the ftalks are civil and branched ; tire 
leaves acute and ferrated. The ibymtu vulgar «, or garden 
thyme, is a native of France, Spain, and Italy. — The at- 
tachment of bee* to this and other aromatic plants is well 
known. In the experiment* ma'e at Upfal, ihtepand goats 
were obferved to cat it, and fwinc to retufc it. 

Thymus, in anatomy. See Ax atomy, n° U4. 

THYRSUS, in antiquity, the feeptre which the poets 
put into the hand of Bacchus, and wherewith they furnilhed 
the menades in their Bacchanalia. 

Thyrsus, in botany, a mode of flowering rcfcmbfim* 
the cone of a pine. It is, fays Linnaeus, a panicle con- 
t rafted into an ov-.l or eyg lhapcd form The lower foot- 
/talks, which arc longer, cxtmd horizontally, whilft the 
upper ones a r e (hortcr and mouut vertically. Lilac and 
butter bur rnmifh examples. 

TIARA, an onwment or habit wherewith the ancient 
Fcifians covered their Iwa ! ; and with which the Arme- 
nians and kings of Ponius arc rep: denied on medals ; tkcie 


TIBET, called by the Tartars Bitrantola, Root an, or 
Tangoel, and by the Chincfe 7 j£ng, is filtrated between 26® 
and 39 v north latitude; and, according to Abbe Groficr, 
ia reckoned to be 640 leagues from call to weft, and 650 
from north to iou|£i. It is bounded on the north by the 
country of the Mongols and the ddert of Kobi ; on the 
call by China; on the weft by Hindoftan, and on the louth 
by the lame country arid the kingdom of Am. In the 
valleys lying between the lower mountains are many tribes 
of Indian people ; and a difpute happening between the 
heirs of one of the rajahs or petty princes, one party called 
to their zifillancr the BoutancTi, and the other the Bmifh. 
The latter prevailed ; and the :ame o* Dritilh valour being 
carried to the court of Tibet, the Tecfhoj.Lama, who ruled 
the ftatc under the DrUi-Lzma, at that time in hi* miro- 
rity, lent a deputation to Bengal, deli ring peace Tor the 
prince who had been cnga-^cd in war with the UvitifY l his 
was readily granted by the governor ; and Mr Bogle was 
lent ambaftador to the coart or Tibet, where lie retv’cd 
fcveral months ; and after an abfer.ee of a year and a quar- 
ter, returned to Calcutta. The account of this gentleman** 
expedition hath not been publilhed by himicit ; bnt from 
Mr Stewart's letter to Sir Jcftm iVinglc, pnl.dijVd in the 
PhSofapMcal Tranfaftiona, vol. 67. wc learn the following, 
particulars, collected from his papers. 

“ Mr Bugle divides the territories of the Delai-Lama 
into two different parts. That which lies immediately con- 
tiguous to Bengal, and which is called by the inhabitant's 
l)otf>o % he diftinguifhes by the name of Baoitm ; ar.d the 
other, which extend* to the northward as tar as the fron- 
tiers of Yartary, called by the natives Pa, he Ityle# 7 dct. 
Boot an is ruled by the Dali Tcrriah, or Deb Rajah. It 
i« r country of fterp and macecfSblc mountain,, whole fum* 
mits are crowned with eternal (now ; they are inte*ieft<*d 
with deep valleys, through which pour nmnbcrlcis torrents 
that incrcaie in their courfc. ar.d at laft, raining the plains,, 
lole tbeinlelvca in the great riv«r* of Bengal. Thcle moun- 
tains are covered down their Itdes with forefts of (lately 
trees of various forts ; tome (fuch as pines Ac.) which are 
known in Europe; others, fuch as are peculiar to the coun- 
try ami climate. l he valleys and fide* of the hills which 
admit ot colli vat ion arc not unfruitful, but produce crops 
ot whc-it, bailey, and rice, 'l hc inhabitants arc a limit- 
and tndike people, of a copper complexion, in fixe rather 
1 above 
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T.M* above the twiddle European ftaturc, hafty »nd quarrelfome of the Volga to Correa on the fea of Japan, the moft Tilrt* 
v"— in thrir temper, and add'ded to the ufe of fpirituous liquors; extenfive religious dominion, perhaps, on tlic face gf the — 
but honeft in their dealings, robbery by violence bein^ al* globe. See Lama. 

mod unknown amon? them. The chief city is Taffey Scd- 44 It is an old notion, that the religion of Tibet is a cor. 
dein fituated on the Patchoo. Tibet begin* properly from nipted Chiiflianity : and even Father Difedcni, a Jefuit 
the top of the (treat ridge of the Caucafits* and extends (but not of the Chincf’e miflion) who vifited the country 
from thence in breadth to the confines o> Great Taitary, about the beginning of this century, thinks he can refolvc 
and perhaps to fome of the dominions of the Ruffian cm- all their myfteries into ours; and alterts. with a truly myfti- 
pite. 1 he woods, which everywhere cover the mountains cal penetration, that they have certainly a good r.otion of 
•in Boutan, arc here totally unknown ; and, except a few the Trinity, fincc in their addrefs to the Deity, they fay 
fttagglin? trees near the viltare*, nothin? of the fott to be as often kwroh-oik in the plural as lonciok in the Angular, 
feen. The climate is extremely fevere and rude. At Cham- and with their rufarict pronounce thefe words, cm , ha, hum. 
naoning, whet c he wintered, although it be in latitude 3! * The truth is, that the religion of Tibet, from whatever 
39', only 8'’ to the northward of Calcutta, he often found foutce it fprun?, is pure and fimple in its fource, conveying 
the thermometer in his room at 29° by Fahrenheit’s fcale ; very exalted notion* of the Deity, with no contemptible 
and in the middle of April the Handing waters were all fyftcm of morality : but in its progref* it has been greatly 
frozen, and heavy (bowers of fnew perpetually fell. This, alteted and corrupted by the inventions of worldly men ; 
no doubt, muft be owing to the great elevation of the a fate we can hardly regret in a fyflem of error, Once we 
■country, and to the vail froxen fpacc over which the north know that that of truth has been fubjed to th<? fame. Po- 
wind blow* uninterruptedly from the pole, through the vail ly *amy, at lead in the fenfe we commonly receive the word, 
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deferts of Siberia and Tartary, till it is flopped by this for- 
midable wall 


is not in pradicc among them; but it ex HI* in a manner 
ftill more repugnant to European ideas ; for there is a p!u- 
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* 4 The Tibetians are of a froaller fize than their fouthern rality of hulbands, which is finely eftablifhed and highly re- 
neighbour*, a:ti of a lefs robufl make. 1 heir complexions fpc&cd there. In a country where the mc^ns o‘ fulfilling 
are alio fairer, and many of them have even a ruddtncfs in a family are not eafily found, it fet-ms not impolitic to al- 
their countenances U' known in the other climates of the low a let of brothers to a^rec in raifing one, which is to be 
cad. Thofe whom Mr Bogle faw at Calcutta appeared to maintained by their joint efforts In fhort, it is ufual in 
have quite the Tartar face. 1 hey are of a mild and cheer- Tibet for the brothers in the family to have a wife in com- 
ful temper; the jiighcr ranks are polity, and entertaining in mon, and they generally lire in great harmony and com’ort 
converlation, in which they never mix either (trailed com- with her; not but fometimes little d’flenfion* will arife (a* 
pliment* or flattery. The common people, both in Bootan may happen in families conflicted upon different principles), 
and Tibet, are clothed in coarfe woollen fluff* of their own an in fiance of which Mr Bogle mentions in the cafe of a 
manufs&ure, lined with fuch (kins a* they can procure; but modctl and virtuous lady, the wife of half a dozen of the 
the better orders of men are dreffed in European cloth, or Tee (boo Lama’s nephews, who complained to the uncle 
China filk, lined with the finell Siberian fur*. 1 he ufe of that the two youngeft of her hufbsnds did not furnifli that 
linen is totally unknown among them. ’1 he chief food of (hare of love and benevolence to the common flock which 
the inhabitant* is the milk of their cattle, prepared into duty and religion required of them. In fhort, however 
cheefe, butter, or mixed with the floor of a coarfe barley or ft ran, re this cullom may appear to us, it inn undoubted fad 

of pcafe, the only grain which their foil products ; and even that it prevails in Tibet. 

thefe articles arc in a (canty pioportion; but they are fur- 44 The manner o* bellowing their dead is alfo (insular: 
nifhed with rice and wheat from Bengal and other countries they neither put them in the ground like the Furooean*, 
in their uc : ghbourhood. They alfo are fupplied with fifli nor burn them like the Hindoos; but exoofc them o*u the 
from the rivers in their own and the neighbouring provinces, bleak pinnacle of tome neighbouring mountain, to be dc- 
faJted and f ent into the anterior part*. 'Tiny have no want voured by wild heads and birds of prey, or wafted away 
of animal food from the cattle, (keep, and hogs, which arc by time and the viciflitude* of the weather in which they lie. 
railed on their hills; and are not deftitutc of game They The inanrlcd carcafcs and bleached bone* lie fcaitered about ; 
have a Angular method 01 preparing their mutton, by ex- and ^ mid It this fccne of horror, fome miferable old wretch, 
pofing the carcaic entire, after the bowels are taken out, to man or woman, loll to all feelings but thofe of fuperdition, 
the fun and bleak northern winds which blow in the months generally lets up an abode, to perform the difmal office of 
of Auiuft and September, without troft, and fo dry up receiving the bodies, afligning each a place, and gathering 
the juices and parch the (kin, that the meat will keep un- up the remains when too widtly difperfed.” 
corrupted for the year round. This they generally cat To the account of Tibet which wc have given from the 
raw, without any other preparation. communication* of Mr Bogle, we may add the information 

“ i he religion arid political conftitution of this country, which wc have obtained from a later traveller, Mr Saunders* • Fy? * 
which are intimattly blended together, would make aeon* furgeon at Boglepoer in Bengal, who made a journey into'*' rhit , 

fidcrable chapter in its hiflory. It fuffiew to fay, that at Tibet in the year 17H3. His obfetvations chiefly 

prefent, and ever fincc the cxpulfion of the Eluth i'artars, the natural produdiuns and difeafesof the country, 
the kingdom of Tibet is regarded as dependin '- on the cm- The plants which Mr Saunders found were almofl all 
pire of China, which they call Cathay i and there actually European plants, a great number of them being natives of 
refide two mandarines, with a garrifon o‘ a thouland Chi Britain. From the appearance of the hills he concludes 
•nefe, at Lahafla the capital, to fupport the government ; that they muft contain mar y ore* of metal and pyrites, 
but their power does not extend ‘ar : and in lad the La- I hc-c arc incxhnuftiblc quantities of Tim cal (fee that arti- 
ma, whole empire is founded on the fureil ground*, perfon- clc), and rock fait is plentiful ; t r old-dufl is found in great 
al affection and religious reverence, governs every thing quantities in the beds of rivers, and fometimes in large mattes, 
internally with unbounded authority. Every body know* lumps, and irregular veins; lead, cinnabar containing a 
that the Dclai Lama is the great objed of adoration for large proportion of quickfiiver, copper, and iron, he thinks, 
the various tribes of heathen Tartars, who roam through might eafily be procured. But the inhabitants of Tibet 
the vaft trad of continent which (iretchc* from the banks have no better fuel than the dung of animals. A coal 
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Tfla, mine would be a valuable difcovery. We are told, that in 
T»W'w f utnc parts of Cliiua bordering on Tibet coal is found and 
^ ' ufed as fuel. 

It is remarkable that the fame difeafe prevails at the foot 
of the mountains of Tibet as in Switzerland at the foot of 
the Alps, a glandular fwellin^ in the throat commonly call- 
ed goitre. This difeafe hat been alcribcd to the ufe of fnow- 
wster, which flows down in dreams from the mountains in 
both countries. But in many countries where fnow. water 
is abundant it does not prevail, and in other places far remote 
from fnow it is not unfrequent, as in Sumatra. Mr Saun- 
ders thinks that il arifrs from the air peculiar to the vicinity 
of certain mountains; and finding the vegetable productions 
of the mountains of Tibet the fame with thofe of the Alps, 
that they alfo may have their influence. An analylis of the 
water where this difeafe prevails mi. ht throw fome light on 
the fubjeA. We have heard it attributed to the impregna- 
tion of water with tufa. This very extraordinary 'diicafc has 
been little attended to, from obvious reafons ; it is unaccom- 
panied with pain, fcSdom fatal, and generally confined to 
the poorer fort of people. The tumor is unfi«htly, and 
prows to a trouhletome fizc, being often as large as a per- 
fon’s lie ad. It is certainly not exaggerating to fay, that 
one in £x of the Rung pore diilritt, and country of Bootan, 
has the difeafe. 

As thofe who labour mod, and are the lead prote&ed 
from the changes of weather, are mod fubjeA to the difeafe, 
we univcrfally find it in Bootan more common with the wo- 
men than raeu. It generally appears in Bootan at the age 
of thirteen or fourteen, and in Bengal at the a/e of 
eleven or twelve ; fo that in both countries the difeafe 
(hows icfelf about the age of puberty. I do not believe 
this difeafe has ever been removed, though a mercurial 
courfe ftremed to check its proifrcfs. but did not prevent it) 
advance after intermitting the ufe of mercury. An atten- 
tion to t he primary caufe will firft lead to a proper method 
of treating the difeafe ; a change of fituation for a fhort 
while, at that particular period when it appears, might be 
the means of preventing it. 

The venereal difeafe is not uncommon in Tibet ; and what 
will perhaps furprize the phyfician, the inhabitants are ac- 
quainted with the effeft* of mercury, and with a method of 
preparing k fo as to render it a fafe and efficacious remedy. 
They know how to deprive it of its metallic form by mix- 
ing it with alum, nitre, and vermilion, and expofin;* it to 
a certain degrccaof heat, which they judge of by weighing 
the fuel. 

The language fpoken in Tibet is different from that of 
the Tartars. The aftronomers are acquainted with the 
motion of the heavenly belies, and able to calculate eclipfcs: 
but the lamas are generally ignorant} few of them can read, 
much left underfland their ancient books. 

TIBULLUS (Aulug Albius), a Roman knight, and a 
celebrated Latin poet, was born at Rome 43 B. C. He 
w:ts the friend of Horace, Ovid, Macer, and other great 
men in the reign of Auguftus. He accompanied Mcffala 
Corvinus in his expedition againff the ifland of Corey ra: 
but falling fick, and being unable to lupport the fatigues of 
war on account of the weaknefr of his con dilution, Ire 
quitted the prnieffioa of arms, aad rcturnedto Rome, where 
he died before the year 17; when Ovid fhojxxd his grief 
for his death by writing a fine elegy upon him. 'libulhis 
wrote four books or defies, which are ftill cxlamt : they are 
written in a tender and agreeable ftyle, and in very tie. 
gant Latin. Muict and Jofcph Scaiigcr have written 
learned and curious commentaries on the woiks of this 
poet. The bell edition of Tibullus is that of Janus 
JBrortckhufius, publifhed at Amflcrdam in 1708, iu one 
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volume quarto. We have an Englifh poetical verfiotr by Ti but 
Mr Grainger. # 1 

TiBUR, (anc. geog.) a town of Latium, oleafantly ^ *' 
fituated on the Anio. Here Horace had his villa and 
houfe ; an! here he wifhed to end his days. Here Adrian 
built an extraordinary villa called Tilurtum, infer! lied with 
the names of the provinces and of the moft cotitiderable 
places, (Spartian) ; near which Zcnobia had a home culled 
Zmobia, ( i’rrbctlius, Pollio). Hither Auguflus often rr- 
treated on account of its falubrity, (Suetonius): for which 
it is greatly commended, (Martial). Anciently, when the 
Romans had far extended their territory, it was the utmoft 
place of bamfhment, (Ovid). It had a temple of Hercules ; 
and therefore called Hercu/eum . In the temple was a li- 
brary, (A. Gcllius). Now Tivoli in the Camps jea di Ro- 
ma on the Teverone. 

TICINUSi (anc. geo$.) a river in Infubria, rifiny in 
mount Adula, traverfing the Lacti9 Verbanui fouthwards, 
and falling into the Po near Ticintim. Between this river 
and the Po Hannibal gained his firfl victory over the Romans 
under P. Scipio. 'I“hc general himfdf efcaoed with the 
utmoft difficulty, and that by the bravery of his fon the 
firil Scipio Atricanus. Now the Tejiuo, rifing in mount 
Godard, runnin g fouth through the Lago Maggiore and 
Milan, by Pavia, into the Po. 

TICK, in zoology. SeeAcaxus. 

TIC KELL (Thomas), an excellent Englifh poet, was 
the fon of the Reverend Richard Tickcll, and was bom in 
168/I, at Bridckirk in Cumberland. He was educated at 
Queen’s college, Oxford, of which he was made fellow ; sod 
while hccontinued at that univerfity, he addreffed to Mr Addit- 
ion a complimentary copy of verfes on his Opera of Roiamond, 
which introduced him to an acquaintance with that gentle- 
man, who difeovering his merit, became his fincerc friend. 

On Mr . vddifoti’s beiny made fccrctary of ftate, he appoint- 
ed Mr Tickcll his. under- fecretary ; and on his being obliged 
to tefign that office on account of his ill health, he recom- 
mended him fo effectually to Mr Craigs his fucctffor, that 
he was continued in his poit till that gentleman's death. -In 
17x4 Mr Tickcll war appointed fecretary to the lords 
juilicea in Ireland, and enjoyed that place an long as he 
lived. He wrote fome poems, which, when feparatelv 
publifhed, met with a favourable reception, and paflcd 
through fevcral editions : they arc now printed in the fe- 
cund volume of The Minor P.*ts. After Mr Addifon’a 
death Mr l ickell had the care of the edition of his works 
printed in 4 vols qto ; to which be prefixed an account, of 
Mr Addiion’s file, and a poem on his death. Mr l ickell 
died in the year 174.C. 

TICKER A, a conlrderabk article of merchandise in 
Fezzan in Africa; it is valued by travellers as a portable 
and hi bly falubrious food. It is a preparation of pounded 
dates, and the meal o 4 Indian ooni, formed into a patle, and 
highly dried in an oven. 

TfCKSEED, Sun flowir. See Coreopsis. 

TICUNAS. Sec Poison, p. 266. 

TIDE, is a word which expreffes that rifing and falling 
of the waters which arc obferved on all maritime cnafls. 

There is a certain depth of the waters of the ocean which 
would obtain if all were at reft : but obfervatrnn (hows 
that they are continually varying from this level, and that 
fome of thefe variations are regular and periodical. 

Ijf, It is obferved, tlurt on the (hurts of the ocean, and 
in bays, cracks, and harbours, which communicate freely with 
the ocean, the waters rife up above this mean height twice m 
a day, and as often link below it, forming what is called a 
FLooa and an ebb, a high and a low water. The 
whole interval between high and low water is called a tide ; 
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tk water is find to stow and to ebb ; and the riling is 
called the tlood tide, and tlic falling is called the lub 

TIDE. 

id, It is obferved, that thi* rife and fall of the wt'ers is 
variable in quantity. At Plymouth, for inftance, it is fome- 
times 21 'cct between the tycateft and lead depth of the 
■water in one day, and loiftetimea gnly 12 teet. 

Thefe different heights of tide are obfeived to fucceed 
each other in a regular (cries, diminifhing from the greateft 
to the lcaft, and then merrafing from the hail to the ,:reat- 
tft. The g’catcll is called a 5 raise tide, and the lead is 
called a niap tide. 

jif, This ferics is completed in about 15 days. More 
careful otfervation (hows that two feriefes arc completed 
in the extd time of a lunation. For the fpring tide in any 
place it obferved to happen precifcly at a certain interval of 
time (generally between two and three days) a*ter new or 
full moon, and the neap tide at a certain interval after 
half moon ; or, more accurately fpeaking, it is obferved that 
the fprin.T tide always happens when the moon has pot a 
certain number of degree* caftward of the line of conjunc- 
tion and oppolition, and the neap tide happens when fbc is a 
certain number of degrees bom her firfl or 1*11 quadrature. 
Thus the whole ferics ol tides appears to be regulated by 
the moon. 

4 ih % It is obferved that high water happens' at new and 
full moon when the moon has a certain determ ined portion 
with rcfpedl to the meridian of the place of obfervation, 
preceding or following the moon’s iouthing a certain inter- 
val of time; which is conftant with rcfpcCtto that place, but 
very different in different places. 

5 tb % The lime of high water in any place appears to be 
regulated by the moon ; for the interval between the time 
•f high water and the moon’s fouthing never changes above 
three quarters of an hour, whereas the interval between the 
time of hi h water and noon changes fix hours in the courfe 
of a fortnight. 

(iih t The interval between two fuccecding high waters is 
variable. It is leall of all about new and lull moon, and 
greateft when the moon it in her quadratures. As two high 
waters happen every day, we may call the double of their 
interval a tide day, as we call the diurnal revolution of the 
moon a lunar Jay. The tide day is lhom.ll about new and 
full moon, being then about 24^ 37' ; %bout the time of the 
moon’s quadrature* it is 25 h 27'. Thcic values are taken from 
a mean of many obfervati -n* made at Barbadocs by Dr 
Mafkclyne. 

•jilt, The tide* in fimilar circumftances are greateft when 
the moon is at her fmallcft diftancc from the earth, or in her 
perigee, and, gradually dimiuift.ing, are fmallcft when (he is 
in her anogee. 

8 ih t The fame remark is nude with ttfpeft to the fun’s 
diftancc, and the greateft tides arc obferved during the win- 
ter months of Europe. 

9 th, 'Hie tides in any part of the ocean increafe as the 
moon, by changing her declination, approaches tire zenith 
of that place. 

tdh* The tides which happen while the moon is above 
the horizon are greater than (he tides of the fame day when 
the moon is below the horizon. 

Such arc the regular phenomena of the tides. They 
are important to all commercial nations, and have therefore 
been much attended to. It is of the (ides, in all probability, 
that the Bible (peaks, when God is faid to let, bounds to 
the fea, and to (ay *• this *ar (full it go, and no farther.** 

Horner is the carlicft profane author who fpeaka of the 
tides. Indeed it is not very clear that it is of them that he 
fpeak* (m the XII lii hook of the Ody fley ) when he fpc*k* of 
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Chary bdis, which rifei and retires thrice in every diy. Hem- 
dotuttnd Diodorus Siculus fpcak more di ft intily of the tides * 
in the (led Sea. Pytheas of Marfcillc* is the fit ft who fay* 
any thing of their caufe. According to Strabo he had bccQ 
in Britain, where he mud have “Obferved the tides of the 
ocean. Plutarch fays cxprefsly that Pytheas aferibed them 
to the moon. It is fomewhat wonderful that Ariftotle fays 
fo little about the tides. The army of Alexander, hi* pu- 
pil, were ft art led at their firfl appearance to them near the 
Perfian Gulph ; and we fhouli have thou ht that Ariftotle 
would be well informed o* all that had been obferved there. 
But there are only three pafta'cs concerning them i i all 
Ariftotlc’s writings, and they arc very trivial. In one place 
he (peaks of great tides obferved in the north !of Europe; 
in another, he mentioos their having been aferibed by fome 
to tlie moon ; and in a third, he lays, that the tide in a 
great fea exceeds that in a fmall one. 

The Greeks had little opportunity of obferving the tides. 
The conqucfts and the commerce of the Romans gave them 
more acquaintance with them. Cxfar (peaks of them in 
the 4th book of his Gallic War. Strabo, after Pofkkjfiius* 
daft 9 the phenomena into daily, monthly, and annml. He 
obferve*, that the fea rifes as the moon gets ntar the meri. 
dian, whether above or below the horizon, and falls a f ain as 
fhc rife* or falls ; alfo, that the tides increafe at the time of 
new and full moon, and are greateft at the Cummer fuhticc. 
Pliny explain* the phenomena at fome length; and lays, that 
both the fun and moon are their caufe, dragging the wa- 
ters along with them (B. II. c. 97). Seneca (Mr/. Qug f. 
II r. 28.) (peaks of the tides with corrednefs ; and Macro- 
biu* (Somn-Scip. I. 6.) gives a very accurate description 
of their motions. 

It is impoliible that fuch phenomena fliouhl not exer- 
cife human curiolity a« to their caufe. Plutarch (Phut. 
Phil. III. 17), Galileo (Svfl. Man,:. Dial. 4.), Riccioli 
in Ins Almagtflt ii. p. 374, and GafTeudi, ii. p. 27 have 
collected moft of die notion* of their predecttfors on the 
fubjedt ; but they are of fo little importance, that they do 
not deferve our notice. Kepler fpeak* more like a philolo- 
pher (l)e Stella Alarlii , and Epii. Ajlron. p. jy;), He 
lay* that all bodies attract each other, and dial the waters of 
the ocean would all go to the moon were they not retained 
by the attraction of the earth $ and then goes on to explain 
their elevation under the moon and on the oppofitc fide, be- 
cauie the earth is lefs attracted by the moon than the nearer 
waters, but more than the waters which areamore remote. 

I he honour of a complete explanation of the tide* was 
referved for Sir Iraac Newton. He laid hold of this c!a£* 
of phenomena a* the moft inconteftable proof of univcrfal 
gravitation, and has given a moft beautiful and tyuoptical 
view of the whole fubje& ; contenting himfeb, however* 
with merely exhibiting the chief conlequeuces of the gene- 
ral principle, and applying it to the phenomena with fingu- 
lar addrefs. But the wide fteps taken by this great philo- 
fopher in hi* invertijation. leave ordinary readers frequently 
at fault : many of his adum prions require the greateft ma- 
thematical knowledge to fatiafy us of their truth. The 
academy of Paris therefore propofed to illuftrate this among 
other parts of the principles of natural philofoohy, and 
publilhed the theory of the tides as a prize problem. Thi* 
produced three excellent dilTertations, by M’Laurin, Dan. 
Bernoulli, and Euler. Aided by thcic, and chiefly by the 
fccood, we (hall here give a phyiical theory, and accommo- 
date it ttathe purpofes of navigation by giving the rules of 
calculation. We hive demon ft rated iu our diffcrUtions on 
the phyftcal principles of the cclcftial matrons, that it is an 
uncxcepted faft, that every particle of matter in the folar 
fy lion is actually deflected toward every other particle ; and 
* that 
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T/le. that the dcflc&JOTJ of a particle of matter toward any di- particle be diminifhcd by aforrea&ing in the dire&idn CF, 

» ftant fpherc is proportional <0 the quantity of matter in that ud proportional to the diftance of the particle from C» ami 

fphcrc direfllf, and to the fquare of the diftance of the fuch, ttat when /C is equal to oO, the force afting on e ia 

particle from the centre of that fphere invcrfclv: and having equal to the force iding on o. In oidcr that the former 

found that the heavinefa of a piece of terreiiiial matter ii equilibrium may be reftored after this diminution of the. 
nothing but the fupoofed opponent to the force which we gravitation of the column / C, it is plain that more water- 


exert iu carrying this piece of matter, wc conceive it as 
polTefling a property, that is, diftinguifhing quality, mar.i* 
felted by its being gravis or heavy. i his is hcavincU, gra- 
vitas , gravity ; and the marifeftation of this quality, or the 
evert in which it is fren, whether it be dirtily failing, or 
deflecting in a parabolic curve, or fl retching a coiled lpriHg, 
or breaking a rope, or fimplv prefling on its fupport, isgra- 
v-tatio, gravitation ; and the body is laid to gravitate. 
W hen all ohflacle* are removed from the body, u when we 
cut the firing by which a Hone is hung, it moves dirtdly 
downwards, ten.Ht ad it ram. Si difindatur funis, tender et 
lapis ad terram. Dam vero funis integer ferfirt, /apis ter . 
ram vtrfist nsti cmjrtur. By lome nictaphyficjl proccfs, 
which it is ncedlef* at phrfent to trace, this ntj'us ad matum 
has been called a tendency in our lanquare. Indeed the 
word has now come to pgni r y the energy ot any B&ive qua- 
lity in thofc cafes where its firnplcft and molt immediate 
mani’eitation is prevented by fume obftacle. The Hone is 
now laid to tend toward the earth, though it docs not ac- 
tually approach it, being withheld by the ftring. The 
ft reaching the ftring iu a direction perpendicular to the 
horizon is conceived as a hill mani’eitation 01 this tendency. 
This tendency, this inergy of its heaviness is therefore 
named by the word which diftinguiihes the quality ; and it 
is called gravitation, and it is faid to gravitate. 

But Sir Ifaac Newton ducovcred that this drfledtion of 
a heavy body differs in no retpeft from that general Reflec- 
tion obferved in all the bodies of the Mar fyfttm. For 16 
feet, which is the deflection of a ftone in one fecond, has 
the very fame proportion to Vyth of an inch, which is the fi- 
multaneous deflection of the moon, that the fquare of the 
moon's diftance from the centre of the earth has to the 
fquare of the ftonc's diftance from it, namely, that of 3600 
to 1. 

Thus wc are enahlcd to compare all the effects of the mu- 
tual tendencies o' the heavenly bodies with the tendency of 
gravity, whofe effects and mcafurcs are familiar to us. 

If the earth were a fphcrc covered to a orcat depth with 
water, the water would form a concentric fphericai ftcll ; 
for the gravitation of every particle of its furface would 
then be diteCkcd to the centre, and would be equal. The 
curvature of its fuiface therefore would be every where the 
fame, that is, it would be the uniform curvature of a fphere. 

It has been demonll rated in former articles, after Sir 
pate Jiaac Newton, that the gravitation of a particle C (fig. 1.) 
to the centre O. is to that of a particle £ at the furfacr at 
as CO to £ 0 . In like manner the gravitation of 0 is to 
that of p as o O to p O. If therefore EO and O p are two 
communicating canals, of equal lengths, the water in both 
would be in equilibrio, bccaufe each column would exert the 
fame total preffurt at O. But if the gravitation of each 
panicle in p O be duniniihed by a certain proportion, fuch 
as r £t]thot its whole weight, it is plain that (he total pref 
fure o' the column p O will be i^th part lcfs than that of 
the column EO. Therefore they will no longer be in 
equilibrio. The weight of the column EO will prevail ; and 
»t a hollow tower ¥ p be built at the mouth of the pit p 0 , 
the water will fink in EO and rife in O />, till both are 
again in equilibrio, exerting equal total preffures at O. Or 
we may prevent the finking at E by pouring in more water 
into the tower The lame thing mutt happen in the 

canal / c perpendicular to EO, if the gravitation of every 


mull be poured into the oblique lower F /’. All this it 
evident when we cnnlidtr the matter hvdrollatically. The 
gravitation of the panicle c may be reprefented by pOi 
but the diminution of the preffure occaitoncd by this at O 
is reptefented by Cr. , • 

Hence we can colled this much, that the whole diminu- 
tion of preffurc at C is to the whole diminution of preffure 
at O as the lum of all the lines c C to the fum of all the 
lines 0 O, that is, as /C* to p 0 *. But the weight of the 
1 mall quantity of water added in each tower is diminished in- 
the fame proportion ; the*cfore the quantity added at ¥ f 
mult be to the quantity added at Pfi as/C to p O. There- 
fore we mull have ¥ f : P/> — j C : p O, and the points E t 
F, P, mull be in the circumference of an ellipfc, of which 
PO and EO arc the tranivetfc and conjugate icmiaxe*. 

What wc have here iuppoled concerning the diminution 
of gravity in tlurfe canal* is a thing which really obtains in 
nature, it was demonftratid, when treating of the Pssqss— 
sson of th* Equinoxes, that if the fun or moon lie in the di- 
rection OP, at a very great diftance, thcie relults from the 
unequal gravitation ot the different particles of the earth a 
diminution of the gravity of each particle ; which diminution 
is in a direction parallel to OP, and proportional to the di- 
ftance of the particle from a plane palling through the 
centre of the earth at right angles to the line OP. 

Thus it happens that the waters of the ocean have their 
equilibrium diiturbcd by the unequal gravitation of their 
different particles to the lun or to the moon ; and this equi- 
librium cannot be reftored till the waters come in from all 
hands, and rile up around the line joining the centres of tire 
earth and of the luminary. The fphericai ocean muft ac- 
quire the form of a ptolatc fpheroid generated by the revo- 
lution o’ an ellipfe round its tranfverfc axis. 1 he waters 
will be higheft in that place which has the luminary in it#, 
zenith, and iu the aulipodcs to that place ; and they will be 
moil deprefled in all thofc place, which have the luminary 
in their horizon. P and P' will be the poles, and EOQ^ 
will be the equator of this prolate Iphrroid- 

Mr Fcrguion, in his Atlronomy, affigns another caofe of 
this arrangement, viz. the difference ol the centrifugal forces 
of the different particles of water, while the earth is turn- 
ing round the common centre of gravity of the earth and 
moon. This, however, is a miftake. It would be juft if ’ 
the earth and moon were attached to the ends of a rod, and 
the earth kept always the lame face toward the inoon. 

It is evident that the accumulation at P and P\ and the 
depreflion at the equator, muft augment and dimiiii n in the 
fame proportion with the di!lurb‘ing force. It is alio evi- 
dent that it> abfolute quantity may be difeovered by ouf 
knowledge of the proportion of the diftu r bmg force to the 
turce of gtavity. — Now this proportion in known; for the 
proportion of the gravitation of the earth’s centre to the 
fun or moon, to the force of gravity at the earth's furface, i# 
known ; and the proportion of the gravitation of the earth'# 
centre to the luminary, to the difference of the gravitations 
of the centre and of the luriace, ia alio known, being very 
nearly the proportion of the diftance of the luminary to 
twice the radius of the earth. 

Although this reatoning, by which we have aicertained 
the elliptical form of the watery ipberoid, be fufficicntly 
convincing, it is vciy imperfett, bcin^ accommodated to one * 
condition only of equilibrium, viz. the equilibrium of the 
3 T a canal# 
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/ c and co. There are feveral other conditions equal- ed as confiding of a number of thin rings generated by the 
ly nrctflary to which this lax rculoning will not apply* revolution of A a. The ring generated by A a is equal to s 
fitch as the direction of the whole remaining gravitation in a parallelogram whofc bafe is the circumference deferibed 
any point Y. This muft be perpendicular to the furface, by A and whofe height is A o. Therefore let c be the 


icc. $tc. Nor will this mode of invelli ration afceitain the 
eccentricity ot the fpheroid without a moll intricate pro- 
erf*. Wc muft therefore take the fubjecl more generally, 
and (how the proportion and directions of gravity in every 
point of the fpheroid, Wc need not, however, again do 
monftrate that the gravitation of a particle pheed a~y 
where without a perfect fphtrical (hell, or a fphere confin- 
ing of concentric Ipherical fhells, cither of uniform denfity, 
or of dcnfitics varying according to fame lunation of the 
radius, is the fame as if the whole matter of the fhell or 
fplicrc were collected in the centre. This lias been demon- 
strated in the article Astronomy. We need only remind 
the reader of feme consequences of this theorem which are 
of continual ulc in the prtiVnt inveftitration. 

I fit The gravitation to a fphere is proportional to its 
quantity of matter direCtiy, and to the fquarc ot the distance 
of iti centre from the gravitatin ; particle invtrfely. 

2r/, If the fpHerec be homogeneous and of the lame den- 
fity, tlic gravitations of particlct placed on their furfaecs, «»r 
at diftancts which arc proportional to their diamelets, arc as 
the tadii ; for the quantities of matter are as the cubes of 
the radii, and the attractions arc invciicly as the iquarcs of 

r* 

the radii ; and theicfore the whole gravitations are as^,or 

as r. 

3 J t A particle placed . within a fphere has no tendency to 
the mat tet of the Ihell which lies without it, beenufe its ten- 
dency to any part is balanced by an oppofitc tendency to 
the oppofitc pa*-t. Therefore, 

4fA, A particle placed any where within a homogeneous 


PA' 


X GH. But 


1*A* — PO 1 


and 


PE 

PO* 


-X — 


its difiance from it. 

It is a much more difficult problem to determine the gra- 
vitation of particles to a lphcroid. To do this in general 
terms, and lor every fituation of the particle, would require 
'a train of propofitiims which our limits will by no means 
admit ; wc muft content ourfclvcs with as much as is nccef- 
lary for merely afro taxing the ratio of the axes. This 
will be obtained by knowing the tatio of the gravitation at 
the pole to that at the equator. Thetefnrc 

Let N m S y N (,6^. 2) be a fed ion through the axis of 
an oblate homogeneous fphere id, which differs very little 
from a fphere. NS is the axis, r« j i» the equatorial dia- 
meter, O is the centre, and NMS(^i& the fcCtion ot the in- 
scribed fphere. Let P lie a particle lituated at any di- 
fiance without the fphere in its axis produced ; it is re- 
quired to determine the gravitation of this particle to the 
whole matter of the Ipheroid ? 

Draw two lines PAC, PHD, very near to each other, 
cutting off two fmatt arches aB, CD ; draw GAa, HB6, 
ICr, KD J, perpendicular to the axis; alfo draw OE and 
AL perpendicular to PAC, and OE perpendicular to PD* 
cutting PC in/. Join O A. 

Let OA, the raaius of the inferibed fpiiere, be r, and 
OP the diftance of the gravitating particle be d, and M », 
the elevation of the equator of the lphcroid, or the elli ptict- 
ty, be r. Alfo make AE = «, and OErrjq sy'r’— x 1 . 


PO 1 


-X GH- 


AB : BLsrAO : 


AG . P O 
Pi 


PA 

= AO . PA : 


Then AE — BF =: x and F /=:y, = 




X PA 1 +THJ 1 , =<~xF/^f- — X PA* Hr PC 1 - 
PA* + PC’ = 2PE*+ 2 EA*, = 2 PE* -p 2 x*. 


TiJe 


circumference of a circle whofc radius is 1. The ring will 
be A a X c X AG- But becaufe m a N is an arch of an 
clliplc, we have Mm : A a — MO : AG r : AG, sod 

Ai = M«X~— , = - AG. Therefore the futfacc of this 
r r 

ring is = c -p- AG*. 

Wc have fuppofed the fpheroid to be very nearly foheri- 
cal, that is, t exceedingly lmall in companion of t. This 
being the cafe, all the particles in A a, and conlequcntly 
all the particles in the rin • generated by the rev«4ution of 
A a, will attiaft the remote particle P with the fame 'orce 
thn A does very nearly Wc may by the fame thing of 
the whole fritter of the tin» generated by the revolution of 
ABb. This attraction is exerted in the direction PA 
by each individual particle but every action of a particle 
A is accompanied by the action of a particle A' in the ii- 
reCtion P V'. Thcle two compofc ?.» attraction in the i »* 
ref’.ion 1*0. The whole atti action in the directions fimi'ar 
t A G* 

to PA is = c X — -rrwX GH, for GH meafures the 
r PA’ 

number of patallel plates of which the folid ring is compofed. 
This being decoinpofed in the direction PG is = t X“~ X 

AG».PG_^., „ AG* OE* J PG 

PA “ 


Therefore the attraction of the ring, eltimated in 

_ r „. p __ r , t o . . t OE* .PE 

fphere gravitates to its centre with a force proportional to the direction PO, is =r X 


Farther, by the nature of the circle, we have HG : AB 
= AG : AO ; alio AU : EL = AO : OE. But PA : 

* ^ „ AG X PO __ , 

AG = PO : OE, and OE = • Therefore 


PO. AG 


Suppofe the whole figure to tnm rouud the axis OP. 
The little fpace AB b a will generate a ring ot the redun- 
dant natter ; fo will CD d c. 'This ring may be conlidci- 


Alfo BL : LA = EO : EA, 

And LA : ¥f~ PA : P/, = ultimately PA : PE. There-' 
lore, by equality, -HG : F/ =. AG . AO . PA . EO. PAs 
AO.PO. AG EA PE. 

Or HG t ¥/ sz EO . PA* ; PO . EA . PE. 

EO PA* 

And 1IG = F/X po;pjf7EA* 

Now fub&itutc this value of HG in the formula exprtli- 
ffng the attraCtioa of the ring. This changes it to c ~ X 
OE* . P E OE . PA* « OE *. PA* ^ 

PO* X POT^E . EA X *f' cre r X To* . EA X 

F f In like manner, the attraction of the ring generated 

e 0E J . PC* 

by the revolution of CD J c is c -y X*pQ“£*\ x 

, . * OE J 

Therefore the attraCf ion of both is =2 c “-X F/X^q, 

But 
There* 
But ff 




fore the attraction inie — :XF/ — XPE*-*-x'' 
ra* J x ' 




Therefore F / J - = — « 3 
J * J 
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2 r* — x’XPE* +** X m . 

OE s , = d' — (r* — «•) =</» — ! 
attra&ion or the two rings it 


But PE* ='PO* — 
+ **• Therefore the 


■d* * 


* — X </* — r*-f 2* ; t, = 2f 


r i/* 


r J* 


f 5*7 1 

ThmFore the attraaion of the t*o ting* » <f, and the griTiiition at the equator it ? e e 4 - T * f '■ 

No# by the gravitation towards the dillant body placed iu v 
the direction of the polar axis, the polar uravitrtion b di- 
minified. and the equatorial gravitation b iucrtalcd ; and 
the ioc reale of the equatorial gravitation is to the diminu. 
tion of the polar gravitation as NO to 2 m O. ! herefore 
if the whole attraction of the oblong fpheroid for a particle 
on its equator be to the force which the dillant body exerts 
there, as G to P, and if the fpheroid is very nearly iphe- 
rieal, the abiolute weight at the equator will be t c r - 4 - tt 
P 

te + \c r j-r. And the abfolutc weght at the pole will 
2 P 

bc-ffr-{-vV re— *T fr q • Their difference b j e e -{- 
P 

2 er >i. 

u 

Now if we fuppofe this fpheroid to be compofc i of fimi- 
lar concentric fhells, all the force* will decreale in the fame 
ratio. Therelorc the weight of a particle in n column 
reaching from the equator to the centre will to the 
weight of a iimilaily blunted particle ot a column reaching 
from the pole to the centre, ?.% the weight ot a particle at 
the equator to the ■weight oi a particle at the pole. But 
the whole weights of the two columns muff be equal, that 
they may balance each other at the crime Their length* 
muff therefore be reciprocally as the weight) of finiilarly li- 
tuctcd particles ; that is, the polar fin i..:* is muff t.e to the 
equatorial radius, as the weight of a particle at the equator 
to the weight o: a particle at ihc pole. Therefore we mult 
P . P 


r*tFx — r* x -p 2 r* x* x — d‘ x l x+r* x*x — 2x*x = 2( 

• « • ra 

X r' d 1 * + 3 r* x‘ x — r* x — d 1 *-* * — 2 x* x. 

The attraction of the whole ffreU of redundant matter 
will be had by talcing the fluent of this formula, which is 

e ' / , t r* x* 

+ - 1 ~r — 


t/»* J 2 X* \ 

*“ 3 J~ ' 


and then make x=ir. This gives (</ , r 1 + r* — 


r 1 — { </* r* — | r*), which is = 2 t (| J*r * — J r»). 
To this add the attraflion of the in- 


and we liave the attraction 


— 4ff/l 4 r * 

- 3 ,/ 5 J- ‘ 

... r r) 

fcribed fphere, which b y 
of the whole fpheroid 

- T -+• t ^ — f d < 

Cor. i. If the particle P isfituated precilirly in N, the 
pole of the fpheroid, the attraction ot the fpheroid, is y 
tr + tt e *• 

It the fpheroid is not oblate, but oblong* and if 
greater fcmfsxb be r, and the deprtffion at the cqnat 
the analyfi* ih the lame, takin- 


have 

■p 


rs-faerTT;|rr*fxV f «—r fr n' 


Hence we derive 2 r q s e. 


dius be r, to that this oblong fpheroid has the frme axis 
with the former oblate one, the gravitation of a particle in 
the pole is 4 < r Vf c * 

Cor. 2. If s». number ot parallel planes arc drawn perpen- 
die. ilar to the equator of an oblong ipheroid, whole longer 
femiaxb is r-f-r, and equatorial radius r, they will di- 
vide the fpherod into a number of limiUr ellipf's; and 
fince the cllqile throu gh the axis has r -p r and r tor its 
two femiaxe*, and the radius of a circle of eqtul area with 
this elipfe is a mean projiorlional betweeu r and r -f*r, and 
therefore very nearly — r -f- 4 r, when e is very (mail in com- 
panion of r f n particle on the equator of the oblong Iphe- 
poid will be as much attracted by thefe circles of equal arras, 
with their corrcfponding ellipfcs, as by the clliples. Now 
the attraction st the pole of an oblate fpheroid was -f rr-f- 
t t c e * Therefore putting 4 f in place of r, the attradion 
•n the equator ot the obkmg fpheroid will he equal to y c r 
*f* -rr c *■ 

Thus we have afeertai ned the gravitations of a particle 
Htuaud in the pole, and of one lituated m the equator, of a 
homogeneous oblong Ipheroid. 1 bb will enable us tololvc 
the following problem : 

It the p nicies of a homogeneous oblong fluid fpheroid 
attract each other wuh a "oice ioverfely as the fquaro of 
their dittarices, and if they ure attracted by a very diffant 
body by the lame law, and if the ratio of the equatorial gra- 
vity to tills external force be piven ; to find what mutt be 


Tide. 
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iKHtiwly. rhmfore " c -rr.» 4 G : I .! I* = r ir. 

the attraction for a pxitidc in the pole, or the gravitation This determines the form of the fluid fpheroid when the ra- 

1 a ptrticlc in the pole, is y rr — 7 j- e r. tio of G to P is given. 

But if the polar irrr.iaxb be r -f-r, and the equatorial ra- 1 l is well known that the gravitation of the moon to the 

earth bto the diffurbing force of the lur. a 17^.725 to 1 very 
nearly. The lunar gravitation is incrcalcd as (he appr: ache* 
the earth in the reciprocal duplicate ratio of the diftaiKes. 
The diffurbing force of the fun diminilhes in the Ample ra- 
tio ol the diltanccsi therefore the weight ol a body on the 
furface of itwr cirtU 11 to the dilurbmg toroe ol the fun on 

the lame bo*y, in a ratio compounded of the ratio of 

*78*7 25 to 1, the ratio of 3600 to t, and the iatiu of 60 
to 1 i that is, jn the ratio of 30604630 to 1. If the mean, 
radius ol the earth be 209 44102 feet, the difference of the 
axi*, or the elevation of the pole of the watery fpheroid pro- 
duced by the gravitation to the iun, will be V * tp J- 
Icet, or very nearly 24! inches- This is*the tide produced 
by the fun on a homogeneous fluid fphere. 

It is plain, that ii the earth conhff&.uf a fulid nucleus of 
the lame denfity with the water, the form of the lolar tide 
will be the lame. But it the dculity of the nucleus be dil- 
ferent, the form of the tide will be different, and will de- 
pend both 00 the denfity and »u the ugurc of the nucleus. 

if the nucleus be of the fame form as the furrounding 
fluid, the whole will dill maintain its form with the fame 
proportion of the axis. It the nucleus be fpherical, its ac- 
liou on the lurrounding fluid will be tire frme as if all the 
nutter of the nucleus by which it exceeds an equal bulk of 
the fluid were collected at the centre. In thin cafe, the 
ocean cannot maintain the lame foinv: for the aMiou of this 
central body being proportional to the fquarc of the diltxnce 


the proportion ot the femiaxts, fj that all may be in equili- invcilcly, will augment the gravity ot the equatorial fluid 

brio, and the fpheroid prtlerve its lonn ? more than it augments that ot the circumpolar fluid ; and 

Let r be the equatorial radius, and r-f-r be the polar fe> the ocean, which was in equilibria) (by luupoliliuu}, muff 

1 hen the gravitation at the pole m ii { ir -f , l f now become more protuberant at the poles. It may, how. 

3 « v ' r , 
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ever, be again haf?.nccd in an elliptical form, When it hasac- 
quired a juft proportion of the axes, The proctfs tor de- 
termining Urn ia tedious, but precifdy finular to the pre- 
ceding. 

If the der.fity of the nucleus exceed that of the fluid about 
— j % we flhall have r : e = G : 3 P, which ia nearly the form 

5 a 

which has been determined for the earth, by the menfura- 
tion of degrees of the meridian, and by the vibration of pen- 
dulum;. The curious rea’cr v» »U do well to confult the 
excellent dilatations, by Clairaut and Bofcovich on the 
Figure of the Earth, where this curious problem ia treared 
in the mod complete manner. Mr Bernoulli, in Iris difler- 
tation on the Tides, has committed a great ntiflake in this 
particular. On the ether hand, if the nucleus be lefs denfe 
than the waters, or it there be a .{real central hollow, the 
elevation produced by the fun will exceed 24 { inches. 

It is needlefa to examine this any farther. We have 
colledcd enough for explaining the chief affections of the 
tides. 

It is known that the earth is not a fphere, but fwelled 
out at the equator by the diurnal rotation. But the change 
of form is fo very fmcll in proportion to the whole bulk, that 
it cannot fenfibiy ailed the change of form afterwards indu- 
ced by the iun on the waters ot tire ocean. For the dif- 
t tubing force of the fun would produce a certain prolube- 
ranee on a fluid fphere ; and this protuberance depends on 
the ratio of the disturbing force to the force of gravity at 
the furface of this fphere. If the gravity bd changed in 
any proportion, the protuberance will change in the f?.mc 
proportion. Therefore if the body be a Ipheroid, the 
protuberance produced at any point by the iun will 
increafe or dimiuifh in the lame proportion that the gra- 
vity at this point has been changed by the change of 
form. Now the change of gravity, even at the pole of the 
lerreflrial fpheroid, is extremely fmall in companion with 
the whole gravity. Therefore the change produced on the 
fpheroid v/ill not fcnfibly differ from that produced on the 
fphere ; and the elevations of the waters above the furface, 
which they would have aflumed independent *f the fun’s ac- 
tion, will be the fame on tire Ipheroid as on the fphere. 
For the fame rcafon, the moon will change the furnace al- 
ready changed by the iun, in the fame manner as fhc would 
• have changed the furtttce of the undifturbed ocean. There- 
fore the change produced by both thefe luminaries in any 
place will be the fame when acting together as when adding 
feparately s and it will be equal to the fum, or the differ- 
ence of their fepatatc chan , es, according as thefe would have 
been in the Came or in oppefite dirc&ioni. 

I.et us now confider the moil intereftin - circumftancea 
of the form of an elliptical tide, which differs very little 
from a fphere. 

Let T (fig. 2.) be a poin< in the furface of the inferfbed 
fphere, and let Z exprefa the angular diflancc TOO from 
the longer axis of the furrounding fpheroid Sn N 7 l.et 
TR, TW be perpendicular lo the equatorial diameter and 
to the axis, id that they are the cofine and the fine of TOO 
to the radius I O or QQ. Let S' 7 N be a feftion of the 
circumfcribcd fphere. iOraw OT cutting the fpheroid in 
Zand the circtimfcnbtd fphere in /. Alfoletjo* be a 
fedtion ot a fphtre which has the fame capacity with the 
Ipheroid, and let it cut the radius in r. Then, 

1. The elevation TZ of the point Z of the fpheroid 
above the inferibed fphere is — Q7X cof.* Z, and the depref- 
fio* i Z below the circumfcribed (pherc is =: () 9 X fine' Z. 
Produce R f till it meet the furface of the fpheroid in V. 
The minute triangle V iZ may be confidercd as a redTili- 
&eal| right-angled at Z, and therefore finular to OTR* 
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Therefore OT : TR = i’V : '1 Z. Hut in the eHIpfc OQ, 
01 OT : TR = Q 7: TV Therefore OTVTR’^Ofj ■ 

^ , n—r _ Q.f • tr* Q 9 * c«r. * Z. 

TZ, and l Z = = Qj? : - = 

Qj 7 X cof.’ Z. 

And in the very fame manner it may be fhown, that / Z 
= Qy? * f’ 0, * Z. 

2 1 ’he elevation of the point T above another point T, 
whofc angular diftanre TO' i' from the point T is 90% is 
= Q^7Xcof.‘Z — fin,* Z Call the angle QOT Z* 
Then T j Z -(^y X col. a Z , and 1 *Z — L, Z , = Q_?X 
cof.*Z — cof.*Zh But the arch QT' is the complement 
of QT, and therefore col.* Z' -=r fin. 1 Z. Therefore TZ — 
T, Z XcoE* Z ““fiTTzT 

, .1 For the inlcnbed fphe r e is to the 

fpheroid as OQjo O q. But the inferibed fphere it to the 
fphere i««ak U(^u> O o’. Therefore becaufe the fphere 
ton u equal to the fpheroid S q N, we have OQj O q ■ 
OQj : O 0 *, and O© is the firfl of two mean proportionals 
between OQ^and Oq. But Q^y is very fmall in compan- 
ion with CX^ 1 here lore Qj/ is very nearly | of (^f. 

Since / u n is the fphere of equal capacity, it is the ;orm 
of the undifturbed ocean. The bell way thcretore of con- 
ceiving the changes of form produced by the fun or moon, 
or by boih together, is to confider the elevations or dtprtf- 
fions which they produce above or below this furface. There- 
fore, 

4. The elevation rZ of the point Z above the equicapa- 
cious fphtre 11 evidently sz Q^y X cof.* Z — 4 Q^y. Al- 
io the depreflion r' Z of the point Z r is •= O q X fin. *Z* 
£i 0 _ 7 - . 

RmT ti. Either of thefe formulw will aufwcr for either the 
ei^atiou above, or the depreflion below, the natural ocean ; 
For if cof.'Z is lets than 4, the elevation given by the for- 
mula will be negative t that is, the point is below the natu- , 
ral furface- In like manner, when fin.* Z' i.s lefs than f» 
the depreflion is negative, and the point is above the fur- 
face. But if cof.*Z be =r y, or fin/Z 1 >e = \ , the point 
is in the natural furface. This marks the place whetc the 
fpheroid and the equal fphere intcricct each other, via in 
1, the arch P o being 54® 44* very nearly, and PS — 

35 ° '*'■ 

Let S reprefent the whole elevation of the pole of the 
Tolar tide above its frquator, or the difference between high 
and low water produced by the fun ; and let M reprefent 
the whole elevation produced by the moou. Let x and y 
reprefent the zenith diftanccs of the fun and moon with re- 
ipedrt to any point whatever on the ocean. Then x and f 
wilt be the aiclus intercepted between that point and the 
fuminits of the fular and lunar tides. Then the elevation 
produced by both luminaries in that plane is S * col. 1 * — 
y .S «+■ M • cof.*y — y M ; or, more concifcly, S * cof. 1 * -f- 
M * cof.* j — {S -f M, and the depreflion ia IS * fin. 1 x -f- 

• fin — 4 S + Ml 

Let the fun and moon be in the fame point of the hea- 
vens. -The fokr and lunar tides will have the fame axis; 
the eofincs of x and j will each be 1 , and the eleva tion i t 
the compound pole will be S + MN — } S -f- Sf = 4 S -rM» 
'l'he depreflion at any point 90* from this pole will be 
4 S -f- M, and the whole tide is S + M. 

Let the moon be in ‘quadrature, as in a (fig. 5). Th® 
appearance at / will be known, by confidering that in this 
place the cofine of x is 1, and ike cofinc of y is o. There- 
fore the elevation at t = S — 4^"b^» — {R 

The depreflion at a = S — y S + M s } S — j M . 

The differeucc or whole tide = 5 — ■ M* 

Ju 
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TVk Tn like manner, the whole elevation at 5,abovc the infcribed 
1 ’ fphcre it M — S. 

Hence we fee that the whole tide, when the moonlit in 
Quadrature, is the differc-ce of S and M. Wc alfo fee, 
that if M exceed* S, the water will be higher at a than at 
$. Now it is a matter o f obfervation, that in the quadra- 
tures it ia high water under the moon, and low water under 
the fun. It is alto a matter of obfervation, that in the rcc 
ocean, the ebb tide, or the water at /, immediately under 
the fun, ia below the natural fuitace of the ocean. Hence 
wc mull conclude, that { 8 ia lefs than { M, or that M ia 
more than double of 8. This agree* with the phenomena 
of nutation and prtceffion, which feem to make 8 — f 
of M. 

In all other pofitions of the fun and moon, the place of 
high water will be different. It ia hi*»h water where the 
fum of the elevation* produced by both luminaries above the 
natural ocean in 4 rt at eft ; and the place of low water it 
where the depreffion below the natural ocean is great til. 
There'ore, in order that it may Sc hi^h water, wc mult have 
S * coL* * f M ’.cof.*/ — \ S -f- M a maximum ; or, nc- 
, . S -f M 

gleftmg the conftaut quantity — , we mull have 

S ’ cof. 1 * + M • cof.*j» a maximum. 

In like manner, to have low water in a place where the 
zenith distance# of the fun and moon are v and to, wc mult 
have 8 * fin.* v ■+■ M fin. 1 to a maximum. 

Lemma i. If we conftdet the fine# and cofine* of angles 
is numeral fractions of the radius 1, then wc have cof.‘Z 
= i <+• i cof. 1 Z, and fin. 1 Z — r — •» cof. 1 Z. 

Let amt (fig. 3.) be a quadrant o’ a circle of which O 
ia the centre, and O / is the radius. On Oj defcribe the 
(cmlci'cle OMS, cutting Ow in M Draw t M, an * pro- 
duce it till it cut the quadrant m ». Alfo draw MC to 
the centre of the lcraicirde, and MD and n a perpendicular 
to O /• 

It is plain that / M is perpendicular to OM ; end if O t 
be radium /Mi* the fine of the ai.gl* / OM, w hich we may 
call Z ; OM is its cofi ie : and beesufe Oi; OM - OM : 
OO, and O / : OD - Oj': OM 1 , and OJ may icprcfcnt 
cof.*Z Now OD = OC - 4 * CD. It O / = 1 , then OC 
= 4. CD — CM • cof. MC 1 X 2= CM cof. 2 MOD, — 
4 * cof. 2 Z. Therefore cot. * Z — i + r <*oI. 2 Z. 

In like manner, becauie O/i/M— / M : / D, / D i* = 
£n *Z- This is evidently = \ — { cof 2 Z- 

Lemma 2. Cof.* Z — fin.*Z i = cof. / Z. For, becaufe 
i M is perpendicular to OM^c arch t n is double of (he 
arch / »**, and beraufe Ml) if parallel to a A, sJ is = : t D, 
ar.d A D — fin.* Z Therefore O A — : cof.’ Z — Gn.*Z» 
But O A is the cofine of hi, = cof. 2 Z, and col. * Z — 
fin.* Z — cof. 2 Z. 

By the firft Lemma we fee, that in order that there mty 
he high water at any place, when the zenith diftancea of 
the fun and moon arc x and jr, we mufl have S * cof. 2 x -f- 
M *cof ?; a maximum. 

't hat this may be the cafe, the fluxion of this formula 
mud be ~ o. Now we know that the fluxions of the co- 
fine* of two arches arc as the fines of thofe arches Therefore 
we muft have S • fin. 2 * -r M • fin. 2 y - o, or S * fin. 2 x 
s — . M * fin. 2j, which civet u* fin. 2 x : fin. 2 y _ M : S. 

In like manner, the place of low water requires fin. 2 t> : 
fin. 2 to — M : S. 

From this laft eircumftarcc we learn, that the place of 
low water is o, removed 90° trom the place «f high water ; 
whereas we might have expected, tint the fpheroid would 
have been moft protuberant on that fide on which the moon 
is : For the fines of 2 v and of 2 to have the fame propor 
lion with the fines of 2 x and of 2 jr. Now wc know that 


the fine of the double of any arch is the fame with the fine 
or the double of it* complement. Therelorc if low water 
be really diftant yo from high wite-, we fliall have fin. 2 x : 
fin. 2 y =2 fin. 2 v : fin. 2 to. But if it is at any other place, 
the fines cannot have this proportion. 

Now let r be the piint of the earth's furface which has 
the fun in the zenith, and m the point which has the moon 
in the zenith. Let b be any other point. Draw Ob 
cutting the fcmicircle OM / in H. Make CM to C$ as 
the diilurbinr force of the moon to that o* the fun ; and 
draw So parallel, and Sr, Mr perpendicular to 1 IH . 
Join MH and MU The angle IIC/ is double of the 
angle HO/, and MCH is double ofMH'H, or of its equal 
MOH. i.’ceaufe H MH is a fcmicircle, HM is perpendi- 
cular to MO. 'l%erc. , oie it HII be conliderrd as radius, 
HM is the -'-nedjftriii H M is the cofinc of MH H. And 
Crii — MC * cTly, = M * cof. 2 y. And C / is SC * 
col. 2 x. Therefore t r or S' v is = S • cof. 2 x -f M • cof. 
2 v. Therefore tr or S t wifi exprefa the whole difference 
of elevation between b and the points that are 90 degree* 
from it on either fide (by Lemma 2.) ; andi! h be the place 
of high water, it will exprefs the vholc tide, becaufc the 
high and low watt'-s w«c iliown to be 90 ■ afundcr. But 
when b is the place of high water, S v is a maximum. Be*, 
caufc the place of the moon, and therefore the point M, ia 
given, S t* will be a maximum when it coincide* with SM, 
and CH ii parallel to SM. 

This fu 'gelled to us the r ollowing new, and not inele- 
gant, filiation of llie problem for determining the place of 
high wt ter. 

Let / ( (fig- 4. and 9.) be a feftion of the terra- 
queous globe, by a plane palling through the lun and moon, 
and Hrt O be its centre. Let / be the point which is imme- 
diately undir the fun, and m the place immediately under 
the moon Bifcft 0 1 in C, and deferibe round C the circle 
OM LO, cuttim; O »•» in M. Yuke C / to reprefent the 
ditlurbing force of the moon, and make C / to CS as the 
furce of the moon to that of the fun ( fuppo(:iig this ratio to 
be known). Join MS, and draw' CH parallel to it. Draw 
OH A, and /OL/ perpendicular to it. And laltly, draw 
Cl perpendicular to SM. Then we fay that m and <Uop» 
pofiic m' arc the places of high water, / and f are the placrs- 
of low water, MS is the height of thfe tide, and MI, S£ 
are the portions of this tide produced by the moon and 
fuu. 

For it is plain, that in this cafe the line 8 v of the la(t 
proportion coincides uith MS. and is a maximum. Wc 
may alfo ubfctve. that MC : CS fin. MSC ; fin. SMC, == 
lin. HCS : fin. MCH, = fin. 2 b Oz : fin. 2 b O nr, — . fiu. 

2 x : fin 2y % or M : S . . fin. 2 x tfin. 2 y, agreeably to what 
wan required for the maximum. 

It \* alio evident, that Ml =5 MC “cof, CM I, -jz M* cof. 

2 } , and SI - SC ’ cof. ISC, S * cof. 2 x ; and therefore 
MS is the difference o r elevation between A and the point# 

/ and » , which are qc 9 from it, and isthmfoie the place of 
low' water ; that is, MS is the whole tide. 

The elevation of eifery other point may be determined in 
the fame way, and thus may the form of the fpheroid be 
completely determined. 

If we fuopofe the I'gnre to reprefent a ft ft ion through 
the earth's cqintor (which it the cafe when the fun and 
moon are in the equator), and farther fuppofe the two lu- 
minaries to be in conjunction, the ocean b an old »ug iplie- 
ToiJ, whole axis i* in the line ot the fyzigie*, and whole 
equator coincides with the fix hour circle. But if the moon 
be :u any other point o! the equator, the figure of the oeean 
wi.l be very complicated. It will not oe any figure of re- 
volution ■, bccaulc neidicr its equator (or molt depreffed 

S»rt)„ 
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part), nor its meridian*, are circlet. The mod deorefled 
part of itt equator will be in that fc&ion through the axis 
which it pnpcndiculnr to the plane in which the luminaries 
are fituated. And thin greeted depulftor, and itt ihorteft 
equatorial diameter, will be conftant, while its other dimen 
fionr vaiy with the moon’s place We need not inquire 
more minutely into its form ; and it is fuftcient to know, 
that all the Ic-ftions perpendicular to the plane palling thro* 
the fun and moon are cllipfca. 

This conftrudlion will afford u* a very fimple, and, we 
hope, a very pcrfpicuous ex ul mat ion of the chief phenome- 
na of the tide* The well informed reader will he pleated 
with observing its coincidence with the algebraic folutton of 
the problem given by Daniel Bernoulli, in hi* excellent dif- 
fertation on the Tides, which (hared v^lth M'Laurin ard 
F.ulcr the prize triven by the Academy ad .Sciences at Paris, 
and with the cafe ar.d perfpicuity with which the pheno- 
mena aie dcducible from it, being in Tome foit exhibited to 
the eye. 

In our application, we (hall begin with the fimpleft cafes, 
and gradually introduce the complicating circumilances 
which acccfrnmudate the theory to the true date of things. 

We begin, therefore, by fuopotmg the earth covered, to 
a proper depth, with water, forming an ocean concentric 
with its folid nucleus. 

In the next place, wc foppofe that this ocran adopts in 
an inftant the form which is confident with the equilibrium 
of gravity and the dillurbing forces. 

Thirdly % Wc fuppole the fun flationary, and the moon 
to move eaftward from him above i 24° every' day. 

Fourthly, We foppofe that the folid nucleus turns round 
its proper axis to the eaflward, making a rotation in 74 To- 
lar hours. Thus any place of obfervation will fucceflivdy 
experience all the different depths of water. 

Thus we (hall obtain a certain Succession of pheno- 
mena, prccifcly fimilar to the fucccffion obferved in nature, 
with this foie difference, that they do not correfpond to 
the contemporaneous fituationsof the Tun and moon. When 
wc fhal! have accounted for this difference, we (hall pre- 
fume to think that we have given a jull theory of the 
tides. 

Wc begin with the fimplcfi cafe, fuppofing the fun and 
moon to be always in the equator. Let the fertes begin 
with the fun and moon in conjunction in the line Or. In 
this cafe the points /, *r, and h coincide, and we have high 
water at 1 i o’clock noon and midnight. 

While the moon moves from t to Q, O m cuts the upper 
f.micirclc in M ; ar.d therefore CH, which is always paral- 
lel to MS, lies between MC and C /. Therefore h i« be- 
tween m and /, ar.d wc have high water after 1 2 o’clock, 
but before the moon’s fouthing. The fame thing happens 
while the moon moves from o to y, during her third quar- 
ter. 

But while the moon moves from her fit ft quadrature in 
<^to oppofition in 0 (as in fig. 5.), the line wO drawn 
from the moon’s place, cuts the lower femicirclc in M and 
CH, parallel to SM, again lies between M and /, and there- 
fore 6 lies between m and o. The place of high water is 
to the caftward of the moon, and we have high water after 
the moon’s fouthing. The fame thing happens while the 
the moon is moving from her laft quadrature in q to the 
next fyzigy. In fhort, the point H is always between M 
and /, and the place of high water is always between the 
moon ar.d the mearrfi fyzigy. The place of high water 
overtakes the moon in each quadrature, and is overtaken by 
the moon in each fyaigy. Therefore during the firft. and 
third quarters, the place of high water gradually falls be- 
hind the moon fox fame time, and then gains upon her 


again, fo as to ovqytake her in the next quadrature. But 
during t ie fccond and fourth quarters, the place of hi^b" 
water advances before the moon to a certain diilance, and 
then the moon gains upon it, and overtakes it in the next 

fyi'sy- 

It therefore we foppofe the moon to advance uniformly 
along the equator, the place of hi^h water moves unequally, 
flowi 11 in the times of new and full moon, and fwiftell in the 
time of the quadratures. There mufl be ibmc intermediate 
fit nations where the place of high water neither gain* nor 
lofts upon the moon, hut moves with the fame velocity. 

The rate of motion of the point b may be determined as 
follows : Draw C f, .S a, making very (mall and equal angles 
with HC and MS. Draw n C, and about S, with the du 
fb.nce Sn, deferibe the arch no, which may b« considered 
as a ftraight line perpendicular to n S, or to MS. 

Then, bccaufe SM and S n arc parallel to CH and C i, 
the points m and i arc contemporaneous fit nations ol M and 
H, and the arches n M, i H, are in the ratio of the angular 
motions of m and h. Alfo, bccaufe n v and n M are perpen- 
dicular to * S and n C, the an ; lt v n M is equal to the angle 
S n C, or SMC. Alfo, bccaufe the angles ivM and MIC 
are right angles, and the ingles vn M, CM I, are alfo equal, 
the triangles v m M, CMI, are fimilar. Therefore 
• MC : MI. And 

n v s »H =r a S : #C, or = MS : MC ; there f ore 
n M : i H r MS : MI. Therefore the angular mo- 
tion of the moon is to the angular motion of the place of 
high water as MS to MI. 

Therefore, when M S is perpendicular to SC, and the 
point I coincides with S, the motion ot high water is equal 
to that of the moot). But when M S is petpendicuhr SC, 
H C is alfo perpendicular to C /, and the angle h O t is 
45", and the high water is in the octant. While the moon 
pafTcs from / to tn\ or the high water Irom t to b' t the 
point I falls between M and S, and the motion of high wai- 
ter is flower than ;hat of the moon. The contrary obtains 
while the moon moves from m to Q, or the high water from 
the odant to the quadrature. 

It is evident, that the motion of h in the third quarter ot 
the lunation, that is, in patting from » to q , is fimilar to its 
motion irom / to Alfo, that its motion from Q^to 0 
muft retard by the lame deg ices as it accelerated in palling 
fiom j to Q, and that its motion in the lall quarter from 
q to s is fimilar to its motion from Q^to o. 

At new and full moon the point I coincides with C, and 
the point M coincides with /. Therefore the motion of 
the high water at full and*ckangc is to the mot ion of the 
moon as 1 C to / S. But when the moon is in quadrature, 

I coincides with C, and M with o. Therefore the motion 
of the moon is to that of high water as OS to OC or 1 C. 
Therefore the motion of high water at full and change is to, 
its motion iu the quadratures as OS to S /, or as the dif- 
ference of the dtfturbing forces to their fum. ’The motion 
of the tide is therefore lloweft in the iyzigies and fwifteft in 
the quadratures ; yet even in the lyci gics it paiTcs the fun 
along with the moon, hut more flowly. 

Let the interval between the morning tide of one da 1 
and that of the next day be called a tide-day This is al- 
ways greater than a folarday, or 24 hours, bccautc the place 
of high water is moving fatter to the caftward than the fun. 
It is left than a lunar day, or 24I1 yo, while the high water 
pafTcs from the fecoud to the third o&ant, or from the fourth 
to the firft. It is equal to a lunar day when high water is 
in the o&ants, and it exceed* a lunar day while huh water 
paiTcs from the firft to ths fccond udsut, or trom the third 
to the fourth. 

The difference between a foUr day and a tide day it 

• called. 


T^. 


Tide. 
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W e now fee the re a Ton why 
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TSJt esBed the priming or the rftardattox of the tide*. Thtt 
ii evidently equal to the time of the earth’* describing in 
it* rotation an angle equal to the motion of the high water 
in a day from the fun. The fmalleft of ihefe rrtardationa 
is to the grttteft a* the difference of the ditlurbinr* forces 
to their lum. Of all the phenomena of the tides, this feem* 
liable to the feweft and tr.oft iaconfiderable derangements 
from local and accidental circumilancct. It therefore a f- 
fojtts the belt means for determining the proportion of the 
difturbing forces. By a companion of a great number of 
observations made by Dr Mafkelyne at St Helena and at 
Barbadocs (placet fituated in the open fca), it appears that 
the O.orteft tide -day is 2gh. 37', and thelongeft is 25b. 27'. 
This gives M — S : M + S = 37 : 87, and S : M = 2 s 
4,96 ; which differs only 1 part in 1 24 from the propor- 
tion of 2 to 5, which Daniel Bernoulli colleffrd from a va- 
riety of different obfer vat ions. We (hall therefore adopt 
the proportion of 2 to 5 as abundantly exact. It alio agrees 
exactly vith the phenomena of the nutation of the earth's 
axis and the preceffion of the equinoxes ; and the aftrono- 
mere affeet to have deduced this proportion from thefe phe- 
nomena. But an intelligent reader of their writings will per- 
ceive more fineffe than juflicc in this afTertion. The nuta- 
tion and prrcefBon do not afford phenomena of which we 
can aflfign the fhare to each luminary with fuflkient prrei- 
fion for determining the proportion of their diflurbing 
forces ; and it is by means or many arbitrary combinations, 
and without ncceflity, that D’Alembert has made out this 
ratio. Wc cannot help being of opinion, that D’Alembert 
has accommodated hisdiftributinn of the phenomena to this 
ratio of 2 to y, which Daniel Bernoulli (the beft phtlofo- 
pher and the mod candid man of that illuftrious family of 
mathematicians) had, with fo much fagacity an ! juftnefs of 
inference, deduced from the phenomena of the tides. D’A- 
lembert could not but fee the value of this inference ; but 
he wanted to fhow his own addrefs in deducing it preprio 
marie forfooth from the nutation and preccflioo. His pro- 
cedure in this refembles that of his no lefs vain countryman 
De la Place, who affeefs to he highly pleated with finding 
that Mr Bodc’s difeovery that Meyer had fecn the Geor- 
gian Sidus in 1756, perfectly agreed with the theory of its 
motioos which he (De la Place) had deduced from hi* own 
doctrines. Any well in'ormed mathematician will fee* that 
De la Place’s data afforded no fuch prccilion ; and the 
book on the Elliptical Motions of the Planets, to which he 
alludes, contain* no grounds 'or his inference. This obfer- 
vaiion we owe to the author of a paper on that fubjeft in 
the Tranfattions of the Koval Society of Edinburgh. 
We hope that our readers will excufc this occafionai ob- 
fervation, by which we wifti to do juft ice to the merit of 
a mod Hi man, and one of the greateft philosophers of his 
time. Our only claim in the piefent differtation is the ma- 
king his excellent performance on the tides accefliblc to 
an Englifh reader not much verlsnt in mathematical refcarch- 
es ; and we are forty that our limits do not admit any thing 
more than a (ketch of it. But to proceed. 

A {Turning 2:5a* the ratio of SC to CM', wc have the 
angle CMS = 23" 34' neatly, and m o bf = 11® 47' ; and 
this is the greateft difference between the moon’s place and 
the place of high water. And when this obtains, the moon’* 
elongation rri 0 / is 56° 47' from the neareft fyaigy- Hence 
it follows, that while the moon moves uniuformly from 36° 
47' weft elongation to 56” 47' eatt, or from 1 23° 13' enft 
to 123 0 »3' wtft, the title day is fhorter tlian the lunar day; 
and while (he moves from $6* 47' tail to i 23'- 13', or from 
I23^. , 3' weft to 36*47 , the tide-day i& longer than the lu- 
nar-day. 

Vol. XVIII. Part II. 


— The fwelliug tides obey the moon. 

The time of high water, when the fun and moon arc in 
the equator, is never more than 47 minute* different from 
that of the moou’s fouthing (+ or — a certain fixed quan- 
tity, to be determined once for all by observation.) 

It is now an eafy matter to determine the hour of high 
water corrtfponding to any petition of the fun and moon iu 
the equator, buppofc that on the noon of a certain/! day 
the moon’s diflance from the fun is mi. 1 he conftri&tion 
oi this problem gives us 1 A, and the length of the tide day. 
Call this T. Then lay 360' and t it the hour 

of high water. 

Or, if we choofe to refer the time of high water to the 
moon's fouthing, we muft find the value of m h at the time 
of the moon’s fouthing, and the difference d between the 
tide day and a mean lunar day L, and fay 360 : m h d: \ 
the time of high water before the moon’s fouthing in the 
fir ft and third quarters, but after it in the fecond and fourth. 
The following table by Daniel Bernoulli exhibits thefe 
times for every icth degree of the moon’s elongation from 
the fun. The firft or leading column is the moon’s elon- 
gation from the fun or from the point of oppofition. The 
fccond column is the minutes of time between the moon’s 
fouthing and the place of high water. The marks — and 
+ diftinguifh whether the high water is before or after the 
moon’s fouthing. The third column U the hour and mi- 
nute of high water. But we muft remark, that the firfl 
column exhibits the elongation, not on the noon of any day, 
but at the very time of high water. The two remaining 
column? exprefs the heights of the tide* and their daily va- 
riations. 


m 1. 

m h. 

th. 

MS. 

M ». 

0 

1 

h. • 



O 

0 

0. 0 

1 0-0 



— 



*3 

10 

1 * 4 — 

0.28 i 

9*7 

3 « 

20 

22 — 

0.58 

949 

30 

3 It— 

l.2*i 

887 

8 l 

40 

40 — 

2 . 

806 


5-' 

60 

4 ? — 

i- 3 J 

3 '?{ 

7*5 

610 

91 

*>5 

14 

70 

40I — 

3 - 59 r 

5*8 

bo 

>s — 

4-55 

453 

90 

0 

6.— 

419 



+ 

* 


24 

ICO 

2J + 

7 - S 

453 

*>S 

no 

4=;+ 

8. oi 

518 

120 

•*6,+ 

8.461 
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8j 

1,0 

10.311 
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949 

33 

*3 
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11.314 

987 
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O 
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The height of high water above the low water confii- 
tutt# what is ufuallv called the tide. This is the iptereft- 
ing circumftance in practice. Many circumftances'rendcr it 
almoft impoffible to fay what is the elevation of high water 
above the natural furface of the ocean. In many places the 
furfacc at low water is above the natural furface of the 
ocean. This is the cafe in rivers at a great diftance from 
3 U their 
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Tide.' their ntouthf. This may appear abfurd 

very paradoxical ; bnt it is a fa-ft eftablifhcd on the molt 
unexceptionable authority. One inflance fell under our 
own obftrvp.tion. The love water mark at fpring tide in 
the harbour of Alloa wa» found by accurate levelling to be 
three feet higher than the top of the ftone pier at Leith, 
which is ftverd feet above the high water ma-k of this har- 
bour. A little attention to the motion of running waters 
will explain this Completely. Whatever checks the motion 
of water in a canal mud wife its fnrface. Water in a canal 
runs only in conftqucnce of the declivity of this furface : 
(Sec River). Therefore a flood title coming to the 
mouth of a river checks the current of its waters, and they 
accumulate at the mouth. This checks the current farther 
up, and therefore the waters accumulate there alfo ; and this 
checkiogof the dream, and confcqucnt riling of the waters, 
is gradually communicated up. the river to a great diftanec. 
The water riles everywhere, though its iurface ftill has a 
flope. In the mean time, the flood tide at the mouth pallet 
by, and an ebb faceted ». This muff accelerate even the 
ordinary courfe of the river. It will more remarkably acce- 
lerate the river now raifed above its ordinary level, becaufe 
the declivity at the mouth will be fo much greater. There- 
fore the waters near the mouth, by accelerating, will fink 
in their channel, and increafc the declivity of the canal be- 
yond them. This will accelerate the waters beyond them ; 
and thus a ftream more rapid than ordinary will be produ- 
ced along the whole river, and the waters will fink below 
their ordinary level. Thus there will be an ebb below the 
ordinary fur'acc as well as a flood above it, however Hoping 
that furface may be. 

Hence it follows, that we cannot tell what is the natural 
furface of the ocean by any obfervations made in a river, 
even though near it? mouth. Yet even in rivers we have 
regular tides, fubjc&cd to all the varieties deduced from 
this theory. 

Wc have fcea that the tide is always proportional to MS. 
It is greattft therefore when the moon is in conjunction or 
opposition, bring then S /, the furn of the feparate tides 
produced by the tun and moon. It gradually decreafet as 
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and is certainly of the tides, he adhered to the algebraic method. Unfor- 
tunately it did not prefent him with the cafieft formulae for "" 
pra&ice. But the geometrical conllruttion which wc have 
given fuggefta feveral formulae which arc exceedingly Ample, 
and afford a very ready mode of calculation. 

The fundamental problems arc to determine the angle 
j O 6 or m 06 , having m O / given ; and to determine 
MS. 

Let the given an^le » O / be called a ; and, to avoid 
the ambiguity of algebraic fign*, let it always be reck- 
oned from the nearcR fyxi,ry, to that wc may always 
have a equal to the turn of x and y . Alfo make <i 3 =s 
S* X fin. 9 2<i St* 

m* + s*+ , m xTx^rr.' wh,ch rc p ,tknl * ,be stp 

8 X An. 2 a 


of fig. 4. or fin.* 2 r, and make p ; % 

* T J r M + bXcoi.24 

is the cxpicftion of ~ of that figure, or of tan. 2 /. 
Mr 

wc Hull have, 

1. s,., =yzzp 

2 j =s •/ 1 — a*. Butfin.*y=- — - coC 2y =- 


which 


Then 


For wc (hall haxc cof.‘ 


and fin. 




I — d* 


2 . Tan. y =r ■ 


+ ^ i +/ 

’ 1 + />' ia the fccanl oi 2 j, and 

= ,: tan.j 1 , 


For becaufe p i s = tan* 
+ VT+7> : I 


Theft proceflcs for obtaining y dircAly are abundantly 
fimplc. But it will be much more expeditious and cafy to 
content ourfclvcs with obtaining 2 y by means of tiic value 

.. . S * fin. 2 a . 

of its tangent, viz. ---- ? . Ur, we rnay find x by 


M -f* S cof. i . J 


M d 


means of the fimilar value of its tangent of fig. 4. 


There is dill an eafier method of finding both tx and 2jr» 
the moon approaches to quadrature ; and when Hie is at as follows. 


or 7, it is so , or the difference of the feparate tides. Sup* 
pofiug S t divided into IOOO equal paits, the length of MS 
is exprtffcd in theft parts in the fourth column or the fore* 
going table, and their differences are expreffed in the fifth 
column. 

We may here obfe;*vc, that the variations of the tides in 
equal ftnall times are proportional to the fine of twice the 
diflancc of the place of high water from the moon. For 
fince M h is a conffant quantity) on the fuppofitfon of the 
moon’s uniform motion, M t* is proportional to the variation 
©f MS. Now M* ; Ms =r MC :CI s 1: fin. 2 /, and 
M n and MC arc conflant quantities. 

Thus we have ften with what cafe the geometrical con- 
ftmdion vi this problem not only explains all the intereff- 
rng circucniUnccs of the tides, but alfo points them out, al- 
moft without employing the judgment, and exhibits to the 
eye the gradual progrefa of each phenomenon. In theft re- 
fpeffs it has great advantages over the very elegant algebraic 
anilyfis of Mr Bernoulli. In that prcccf* we advance al- 
moft without ideas, and obtain our folutions as detached 
fa&s, without perceiving their regular fcrics. This is the 
ufual pre-eminence of geometrical aualyfis ; and wc regret 
that Mr Bernoulli, who wai eminent in this branch, did not 
rather employ it. Wc doubt not but that he would have 
Drown dill more clearly the connection and gradual progrefc 
of every particular. His aim, however, being to infiruA 
thoft who were to calculate tables of the dfffcrtnl afitdioni 


Make M + S : M — S = tan. a : tan. b. Then b is the 
difference of x and /, as a is their fum. For this analogy 
evidently gives the tangent of half the difference of th« 
angles CSM and CMS of fig. 4. or of 2 x and 2 j. There* 
foie to a, which is half the fum of 2 x -f* 2j, add b , and at 

have 2 x zz a ■+■ l, or x and j = f . -. 

2 2 

By cither of theft methods a table may be readily com- 
puted of the value of x or y for every value of a. 

But we muff recoiled that the values of S and M are by 
no mean* cunftant, but vary in the inveife triplicate ratio of 
the earth’s diitance from the fun and moon ; and the ratio 
of 2 to 5 obtains only when thefe luminaries are at their 
mean tii dances from the earth. The forces correfponding 
to the perigean medium and apogcan diftances are as toi* 
low. 





M'«i. 

Apogean 

- 

1,901 

4,258 

Medium 

. 

*, 

i. 

Perigean 

- 

2,105 

i.9»r 


Hence we fee that the ratio of 8 to M may vary from 
1,901 : 5,925 to 2,105 •" 4*258, that is, nearly from 1 :j 
to 1 r *, or from 2 : 6 to 2 : 4. The tolar force does not 
vary much, and may be retained as conffant without any 
great. error. But the change of the moon’s force has great 
effects on the tides both at to their time and their quan- 
tity. 

L In 
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t of the morn’s fouthing, as the theory leads him to expefl ; 

I. In refpeft o. their Time. and j n no p] ace whatever does the fpring tide faU on the 


1. The tide day foOn wring a fpring tide is 24b. 27' when 
the moon t§ in perigee, but 24b. 33' when (he ii in a- 

pogcc. 

2. The tide day following neap tide ii 25 h. 1 5*, and 25 h. 
40" in thefe two (ituations of the moon. 

3. The greateft interval of lime between high wrater and 
the moon*# fon thing it 39' and 6t'; the angle y being tj° 
45' iu the firft cafe, and 15 0 1 5' in the fecund. 

II. In refpeft of their Heights. 

I. If the moon is in perigee when new or full, the fprififf 
tide will be 8 feet inffcad of 7, which correfpond* to her 
Incan diftance. The very next fpring tide happens when 
(he is near her apogee, and w ill be 6 (eet indead of 7. i he 
neap tides happen when (he is at her mean diftance, and will 
therefore be 3 feet. . 

But if the moon he at her mean diftance when new or 
full, the two luccceding fpring rides will be regular or 7 feet, 
tod one of the neap tides will be 4 text and the other only 
2 feet. 

Mr Bernoulli has given us the following table of the time 
of high water for thefe three chief fit nations of the moon, 
namely, her perigee, mean didance, and apogee. It may 
be had by interpolation for all intermediate pofitions with 
as great accuracy as can be hoped for in phenomena which 
are tubjeft to fuch a complication of difturbances. The fir ft 
column contains the moon's elongation from the fun. The 
columns P, M, A, contain the minutes of time which elapfc 
between the moon’s louthing and high water, according as 
fhe is in perigee, at her mean diftance, or in apogee. The 
ftgn — indicates the priority, and -f* the pofteriority, of high 
water to the moon'd fouthing. 



The reader will undoubtedly be making foioc oomparifon 
in his own mind of the deductions from this theory wit Inline 
actual ftatc of things. He will find lomt con fide rable re- 
fcmblances ; but he will alfu find iuch great differences as 
will make him very doubtful of its juftnefs. In very few 
{ilaccs docs the high water happen wilhiu |;hs of an hour 


day of new and full moon, nor the neap tide on the day of 
her quadrature. I hefe always happen two or three days 
later. By comparing the difference o’ high water and the 
moon’s fouthing iu different places, he will hardly find any 
connecting principle. This (hows evidently that the caule 
of this irregularity u local, and that the juft lid's of the theory 
i« not afxcted by it. By confidcring the phenomena in a 
navi -able river, he will learn the real caufe of the deviation. 
A flood tide arrives at the mouth of a river. The true the- 
oretical tide differs in no relpecl from a wave. Suppofe a 
fpring tide aftuaJly farmed on a fluid lpherc, and the fun 
and moon then annihilated. The elevation mutt fink, pref- 
fing the under waters afidc, and caufing them to rife where 
they were dcprtlled. The motion will not ftop when the 
furtacc comes to a level ; for the waters arrived at that pe- 
tition with a motion continually accelerated. They will 
therefore pafi* this petition as a pendulum paffes the perpen- 
dicular, and will nlc as far on the other tide, forming a 
high water where it was low water, and a low water where 
it was high water ; and this would go on lor ever, ofcilia- 
tirg in a time which mathematicians can determine, if it 
were not for the vifeidity, or fomething like friction, ol the 
waters. If the fphere is not fluid to the centre, the motion 
of this wave will be different. The elevated waters cannot 
fink without diffufing them fc Ives fide wife, and occafconing a 
great horizontal motion, in order to fill tip the hollow at 
the place of low water. This motion will be greatell about 
half way between the places of high and low water. The 
(haltuwcr wc fuppote the ocean the grester muff this hori- 
zontal motion be. The rcliftance of the bottom (tbo* per- 
fectly fraooth and even) will greatly retard it all the way 
to the furface. Still, however, it will move till all be level, 
acd will even move a little farther, and produce a fmall flood 
and ebb where the ebb and flood had been. Then a con- 
trary motion will obtain ; and after a fcwofcilUtions, which 
can be calculated, it will be infcnfiblc. If the bottom of 
the ocean {which we Itiil fuppofc to cover the whole earth) 
be uneven, with long extended valleys running in various di- 
rections, and with elevations reaching near the furface, it is 
evident that this mull occafien great irregularities in the 
motion of the underrat'd waters, both in relpcft of velocity 
and direction, and even occafion imaU inequalities on the 
furl ace, a* we fee in a river with a rugged bottom and ra- 
pid current. The deviations of the under currents will drag 
with them the contiguous incumbent waters, and thus oc- 
casion greater fupcrficial irregularities. 

Now a flood arriving at the month of a liver, muff aft 
prccilcly as this great wave docs, it muff be propagated 
up the river (or along it, even though perfectly level) in a 
certain time, and wc ilndl have high water at all the diffe- 
rent places in liiccrffion. This is dill indy feen id all ri- 
vers. It is high water at the mouth of the Thames at three 
o’clock, and later aa we go up the river, till at London 
bridge we have not high water till three o’clock in the 
morning, at which time it is again high water at the Norc. 
But, in the mean time, there has been low water at the 
Norc, and high water about half way to London; zed while 
the high water is proceeding to London, it is ebbing at 
this intermediate place, and is low water there when >l ii 
high water at London and at the Norc. Did the tide ex- 
tend as far beyond London as London is fiom the Note, 
Wc filould have three high watei# with two low waters in- 
terpofed. 'i he moft remarkable inffance of this kind is the 
Maragnon or Amazon river iu .South America, it appears 
by the observations of Condamirve sod others, that bciwcfn 
Lara, at the mouth ut the river, and the couhux oi the Ma» 
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dm and Maragnon, there are feven coexiftent high waters, 
with fix low waters between them. Nothing can more evi- 
dently (how that the tide* in thefe places are nothing but 
the propagation of a wave. The velocity of its iuperficial 
motion, and the di fiance to which it will fcnfibly go, mult 
depend on many circundtancea. A deep channel and gentle 
acclivity will allow it to proceed much tarthcr up the liver, 
and the dillance between the fucciBivc fummita will be great- 
er than when the channel is (hallow and ftccp. If we apply 
the ingenious theory of Chevalier Buat, delivered in the ar- 
ticle River, we may tell both the velocity of the motion 
and the interval of the lucceflive high water*. It may be 
imitated in artificial canals, and experiments of this kind 
would be very inftru&ive. We haw faid enough at pretent 
for our purpote of explaining the irregularity or the times 
of high water in different places, with reipett to the moon’s 
fou thing. For we now fee clcady, that fomethimr of the 
fame kind mull happen in all great arms of the fea which 
are of an oblong rtiapc, and communicate by one end with 
the open ocean. The general tide in this octan mnft pro- 
ceed alcr.g this channel, and the high water will happen on 
its (liorcs in lucccfiV.m. This alfo is diftinctly {ecu. The 
tide in the Atlantic ocean produces high water at new and 
full moon at a later and later hour along the fouth coaft of 
Great Britain in proportion as we proceed front SciUy illand* 
to Dover. In the fame manner it is later and later as we 
come along the tart coall from Orkney to Dover. Vet even 
in this pr grefs there arc conftdcrablc irregularities, owing 
to the Itnucfuics of the Chores, deep indented bays, promi- 
nent capes, and exterfive ridges and valleys in the channel. 
A fimilar pro .reels isobletvcd alou« thecoafis of Spain and 
France, the tide advancing gradually from the fouth, turn- 
ing round Cape Finillerre, ranging along the north coail 
of Spain, and along the wet! and north coy its of France. 

The attentive coulideration of thefe tafts will not only 
fatisfy us with reipeck to this difficulty, but will enable us 
to trace a principle of connection amidft all the irregularities 
that we obierve. 

We now add, that if wc note the difference betweeu the 
time of high water of fpring tide, as given by theory, (or 
any place, and the ohferxed lime of high water, we (hall find 
this interval to be very' nearly conllant thro’ the whole feries 
of tides during a lunation. Suppofc this interval to be foity 
hours. We (hall find every other phenomenon fucceed a'ter 
the fame interval. Aud if we iuppoie the moon to be in 
the place where (he was 40 bouts before, the obi'eryation 
will agree pretty well with the theory, as to the iuccefTion 
of tides, the length of tide day, the retardations ot the 
ikies, aud their gradual diminution frem fpring to neap 
tide. Wc fay prttty well ; for there Hill remain fcrcral 
fmall irregularities, different in different (daces, and not fol- 
lowing any oblcrvablc law. Thefe are thcrefoic local, and 
owing to local caufis. Some of thefe we (hall afterwards 
point out. There is alfo a general deviation of the theory 
from the real feries of tides. The neap tides, and thole ad- 
joining, happen a little earlier than the corrected theory 
points out. Thus at Bred (where more numerous and ac- 
curate observations have been made than at any other place 
in Europe), when the moon changes precilcly at noon, it is 
high water at jh. 28'. When the moon enters her lccond 
quarter at noon, it is high water at 8h. 40', in dead of 9h. 
48', which theory alfigns. 

Something fimilar, and within a very few minutes ccual, 
to this is oblerved in every place on the lca-coail. This is 
therefore fomething general, and indicates a real deled in 
the theory. . 

But this arifes from the fame caufc with the other general 
deviation* vi*. Ural the greateft aud kail tides do not happen 


on the days of full and half moon, but a eertain time after. Ti*. 
Wc (hall attempt to explain this. "”'v — 

Wc fet out with the fuppofnioo, that the water acquired 
in an infianl the elevation competent to it* equilibrium. But 
this is not true. No motion is inilarrtaneous, however great 
the force ; and every motion and change of motion produ- 
ced by a fenfible or fiuitc force increaics from nothing to 
a icnfiblc quantity by infinitely fmall degrees. Time elapfes 
before the body can acquire any fenfible velocity ; and in 
order to acquire the fame fenfible velocity by the action of 
different forces ailing (imilaily, a time mull elapfe inverfdy 
proportional to the torce. An infinitely fmall force requires 
a finite time for cemmunicatiug even an infinitely fmall ve« 
locity } rjul a finite force, in an infinitely fmall time, com- 
municate* only an infinitely imall velocity ; and if there be 
any kind of motion which changes by iufenfibk degrees, it 
requires a finite force to prevent this change. '! bust buc- 
ket of water, hanging by a cord lapped round a light and 
eafrly moveable cylinder, will run down with a motion uni- 
formly accelerated ; but this motion will be prevented by 
hanging an equal bucket on the other fide, fo as to a£t with 
a finite force. 1 his force prevents only infinitely fmall ac- 
celerations. 

Now kt ALKF (fig. <*>.) be the folid nucleus of the 
earth, lurrouiukd by the fpherical ocean Ihd g. Let this 
be laded to a fpheroid BliUG by the adion of the moon 
at M, or iu the direction of the axis CM. If all be at tcA, 
this lpheroid may have the form precilcly competent to its 
equilibrium. But let the nucleus, with its fphcroidal occa% 
have .1 motion round C in the direction AFKL from well 
to eafl. When the line of water BA is earned into the 
fituation 1 y infinitely near to BA, it is no longer iu equili- 
brio ; for s is too elevated, and the part now come to B is 
too much deprefied. There is a force tending to depref* 
the waters at s, and to railc thole now at B; but this torce 
is infinitely Imall. It cannot therefore rcllore the flwpe 
competent to equilibrium till a fenhblc time has clapfed; 
therefore the diilurbing force of the moon cannot keep the 
fummit of the ocean iu the line MC- The force muff be of 
a certain determinate magnitude before it can in an inftant 
undo the inftantancous effect ot the rotation of the waters 
and keep the Turnout of the ocean in the fame place. But 
this effeft i$ pofGbk j for the depreflion at 1 nt cellary for 
this purpofc vs nearly as the di fiance from B, being a de- 
prrftioii, not from a tlrai^ht line, but from a circle described 
with the radius CB. It is therefore an iofinitcfimal of' the 
firil order, and may be reftored in an inftant, or the conti- 
nuation of the dtprtffion prevented by a certain finite force. 
Therefore there is fume dillance, fuc'n as By, where the di(- 
turhinjj force oi the moon may have the ncccffary tntrnfity. 
Therefore the fpherical ocean, infield of being kept conti- 
nually accumulated at B aud D, as the waters turn ro'ind, 
will be kept accumulated at y aud/, but at a height fonc- 
what I mailer. It i* much iu this way that wc kcip melted 
pitch or other clammy matter from running off from a brufh, 
by continually turning it round, and it lump* protuberant, 
not from the lowed point, but from a point beyond it, in 
the direAion of its motion. The fafts are very ftnular. 

The following experiment will illustrate this completely, and 
it quite a parallel fa&. Conceive Gl)H, the lower half of 
the ciiipfe, to be a fupple heavy rope or cha n hanging from 
a rolkr with a handle. The weight o! the rope makes it 
hang in an ob->ng curve, juft as the force of the moon raifet 
the wateis of the ocean. Turn the roller very Hourly, and 
the rope, unwinding at one fide and winding upon the other 
fide of tile roller, will continue to form the fame curve : 
but tuin the roller very brifidy in the direction FKL, and 
the rope will now hang like the cuivc uy x, confiderabiy 
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advanced from the perpendicular, fo far, io wit, that the 
force of gravity may be able in an inllant to undo the infi- 
nitely fmaU elevation produced by the turning. 

We arc very anxious to have this circumftancc clearly 
conceived, and iu truth firmly eilabiilhed ; becaufe wc have 
obferved it to puzzle many pertons not unaccuftomcd to 
fuch difeuffions: wc therefore hope that our reader*, who have 
got over the difficulty, will iudut 'e us while we give yet 
another viev.' ot this matter, which leads to the fame condu- 
£ofl. 

It is certain that the interval between high and low wa- 
ter is not lufficient for producing all the accumulation ne* 
ceffitry for equilibrium in an ocean fo very (hallow. The 
horizontal motion ricceffary for gathering together fo much 
water along a (hallow fea would be prodigious. Therefore 
it never attains its full height; and when the waters, already 
jailed to a certain degree, hive paffid the fituation imme 
eliatcly undtr the moon, they arc dill under the iftion of 
accumulating forcts, although thefc forces are now dimi- 
oifhed. They will continue rifing, till they have fo far pall 
the moon that their fituation fubjedts them to dcprciling 
forces. If they have acquired this fituation with an accele- 
rated motion, they will rife ft ill farther by their inheient 
motion, till the depreflin ; forces have deftroyed all their ac- 
celeration , and then they will begin to fink again. It is in 
this way that the nutation ot the caith’* axis produces the 
greateft inclination, not when the inclining forces are great- 
etl, but three months after. It i$ thus that the wanned 
time of the day if a contidenble while after noon, and that 
the vrarmdl kalon is conlsderahly after rr.idfummer. *1 he 
warmth iocrcafcs till the momentary wade of heat exceeds 
the momentary fupply. We conclude by faying, that it 
may be demonstrated, that, in a inhere fluid to the centre, 
the time of high water cannot be Ids, and may lx- more, than 
three lunar hours after the moon’s fouthing. As the depth 
of the ocean diminifhes, this interval alio diminiihes. 

It is perhaps impoffiblc to affirm the ditlance By at 
which the funur.it ot the ocean may be kept while the curth 
turus round us axis. Wc cart only fee, that it mull be hrfs 
when the accumulating force is gieater, and therefore leU 
in fpring tides than in neap tides ; but the difference may 
be infcnfiblc. All this depends on cireumflanccs which we 
arc little acquainted with : many of thefc cireumflanccs arc 
lccal ; and the fituation of the lummit of the ocean, with 
refpetl to the moou, may be different in different places. 

Nor have wc been able to determine theoretically what 
will be the height of the lummit. It will certainly be Id's 
titan the height neceflhry for pcrfc£t equilibrium. Daniel 
■Bernoulli fays, that, after very attentive confederation, he is 
convinced that the height at new or full minin will be to the 
theoretical height aa the coflue of the angle BC y to radius, 

C « 

or that the height at y will lie B h X 

The relult of all this r*a£r>nin? is that we muff always 
fuppofe ike fummtt of the tide is at a ceitsin dilb.nce caft- 
vrard from the place affigned by the theory. Mr Bernoulli 
concludes, from a very copious companion of obfervationa 
at different places, that the place of high water is about 20 
degrrts to the caflward of the place nlfigned by tire theory. 
Therefore the tabic formerly given will comfpond with ob- 
fenytion, ir the leading column of the morn’s elongation 
from the fun be altered accordingly. Wc have interred it 
again in this place, with this alteration, and ad 4 ed three co- 
lumn* for the times of high water. Thus changed it will 
be of Qteat ufe. 

We have now an explanation of the acceleration of the 
neap tides, which Ihould happen 6 houis later than the 
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Coring tides. They are in fa& tides correfponding to pofl- T * ' r - 
tlons of the moon, which arc 20 3 more, and not the real 
fprinj and neap tides. Thefe do not happen till two days 
a Her ; and it the really pcatctl and lead tides be obferved, 
the lead will be found 6 hours lata than the fird. 


fli 1 

High Water before or afterj 
Moon’s Southing. j 

Time of High Water. 

Perigee. 

M. Dift. 

Apogee. 

Perigee. 

M.Dift 

Apr. gee. 

0 

1 8 after 

22 after 

274 after 

c.18 

0.22 

0.274 

10 

9i do. 

t>4 

'4 

C -494 

O.5 1 1 

054 

2 C 

O do. 

O 

O 

1.20 

1.20 

1.20 

30 

9 i bef- 

1 1 4 ttf. 

14 bef. 

1-505 

1.48 

1.46 

4 ° 

1 8 do. 

22 

J 7 r 

2.22 

2.18 

2.12 

5 ° 

26 

3'4 

39 i 

*j+ 

2.48 

240 

60 

M 

40 

fa 

3.17 

4.02; 

3.20 

3.10 

7 ° 

374 

43 

i<5 

3-55 

3 44 

SO 

381 

464 

S* 

4 - 4.4 

4-33 

4.22 

90 

33 t 

40 , 

5 <>t 

J.a6i 

5.19 

5*^9 

100 

22 

^5 

3 ' 

6. 1 9 

6.15 

6.09 

I 10 

O 

O 

O 

7-20 

".20 

7.20 

120 

22 after 
334 after 

.3^4 

2} after 

4^4 

4*4 

31 after 

8.21 

8.25 

8.31 

130 

5 ° 4 

9- *35 

9.20 

9-30 

140 

58 

9.584 

IC.O6 

10.18 

150 


45 

5<S 

10-374 

10.43 

1 c.j6 

160 I33 

40 

5 ° 

II . 13 

11.20 

11-30 

170 

16 

3 <t 

jy4 

I I -46 

n.51 

t «-n 9 

180 

iS 

22 

2 7 t 

O.lB 

0.2 2 

0.27 


This table is general ; and exhibits the time of high wa- 
ter, and their difference from thofe of the moon’s lou thing, 
in the open fta, free from all local obflrultions. If there- 
fore the time of high water in any place on the earth’s 
equator (for wc have hitherto confidcrcd no other) be dif- 
ferent from this tabic (fuppofed correct), we mud attribute 
the difference to the diilinguifhiog cireumflanccs of the li- 
tuation. Thus every place on the equator fltould have high 
water on the day thet the moon, fituatcd at her mean di- 
dance, changes prtcifely at noon, at 22 minutes pad noon ; 
bccaufc the moon paffes the meridian along with the fun by 
fuppolition. rhereforc, to make uic of this t”.ble, we ir.uft 
take the difference between the firft number of the column, 
intitled time ot high water, from the time of high water at 
full and change peculiar to any place, and add this to all 
the other numbers of that column. This adapt:; the table 
to the given place. Thus, to know the time of hi^h water 
ot Leith when the moon is jO 3 eaft of the fun, at h.*r mtaa 
ditlance from the earth, take 22' fiom 4b. 3c', there remains 
4.0H. Add this to 2h. 48', and we have 6h. 36' for the 
hour of high water. {The hour of high wattr at new and full 
noon for Edinburgh i* maikcd 4h. 3 o' iu Mall ;elync’s ta- 
bles, but we do not pretend to give it as the exact determi- 
nation. This would require a lerics of accurate oblcrva- 
tion v. ) 

It is by no mons an cafy matter to afeertain the time of 
high water with piccition'. It changes fo very (lowly, that 
we nay cafily mi (lake the exoA minute. The bat method* 
is to have a pipe with a fiuall hole near its bottom, and a 
float with a long i>raduated rod. The water gets in by the 
final! hole and raifes the float, and the fmaltocfa of the hole 
prevents the hidden and iurgular darts which waves would 
occafion. In dead of oblerving the moment of high water, 
obferve the height of the rood about halt an hour before, 
and wait after high water till the rod comes agaia to that 
height: take the middle between them. The water rife* 

6 • Unfitly 
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before tbc top of tbe tide, in ! quickly Wt have now pitn m fufficirnt dctiil the phenomena of 


fcnfibly half an hm 
changes the height of the rod, lb that wc cannot make a 
great mi flake in the time. 

Mr Bernoulli hi* made a very careful corrpanfon of the 
theory thus corrected, with 'he treat collection of ohferva- 
tioriH preferred in the Depet tie hi Marine at Bred and 
Rochefort • and find* the coincidence very e.reat, ami far 
executing any rale which he had ever Teen. Indeed we haw 
no rules but wlut arc purely empirical, or which fuppofe 
a uniform progreffien of the tides. 

The heights of the tides arc much more affefted by local 
circu nffawees than the regular feries of their times. The 
regular fpn’ng tide fhoulJ be to the neap tide in the fame 
proportion in all places ; but nothing u more different than 
this proportion. In fome places the fpring tide it not 
double of the neap tide, and in other places it is more than 
quadruple. This prevented Bernoulli from attempting to 
fix the proportion of M to S by means of the heights of 
the tides. Newton had, however, done i: by the tides at 
Brillo!, and made the lunar force almoft five time* greater 
than the (o!ar force. But this was very iil-founded, for the 
reafon now given. 

Yet Bernoulli fivr, that in all places the tides gradually 
deer cafe d from the fysigirs to the quadratures. Me there- 
fore prefumed, that they dccrcafcd by a fimilar law with 
the theoretical tides, and has given a very ingenious method 
of accommodating the theory to any tides which may be 
obferved. I*ct A be the fpting tide, and B the neap tide 
in any place. Then form an M and an S from thete, by 

A+B A— B „ 

-making M = — ~ — , and S rr — - — ; fo that M + S may 

.be = A, ami M — S = B agreeable to theory. Then with 
this M and S compose the general tide T, agreeable to the 
contraction of the problem. We may be perfuaded that 
the rcfult cannot he far from the truth. The following 
tabic i* calculated for the three chief diilances of the moon 
from the earth. 


Ti.! 


1 ge 

Height of the Tide. 

U 4 > 

viiipu in Per>gec» 

Morni hi M Dili. 

Moon in Apogee- 

0 

0,99 \ 4 o, 1 5 B 

c,88A-f o,i2B 

o,79A4*o,o8B 

10 

t,ioA+o,04.B 

o,Q7 A + 0,03 B 

0,8 7 A +0,0 2 B 

2© 

!,i4A+c,coB 

i,ooA+o,ocB 

o, 90 A+c,?oB 

3 ° 

i,toA-i-o,c>4B 

c ,97 A 4* 0,03 B 

0,87 A4-C.02B 

40 

<V)vA+o,i5B 

o,!iSA+o ( iaB 

o,79A4^>,c8B 

50 

e ,3 

o, 75 A + o,25B 

o,68A4^>,ibB 

60 

c, 67 A 4 o,s*B 

o,syA + o,4iB 

c.! 3 A+c,»gB 

70 

o,46A-fo,7J B 

Orfi A+0.J9B 

o, 37 A 4 -o, 4 iB 

80 

c,2bA-f-c»9tiB 

o,i3A+o,7;B 

o,23A+o,53B 

9 = 

o,I3A+i,i3B 

o,i2A-fc,88B 

0,1 t A*fo»6iB 

IOO 

o, 03 A+i,J 4 B 

0,03 A 4- 0,97 B 

0,03 A 4-0,68 B 

I IO 

0,0c A 4 * ,i8B 

o,coA-f i,ooB 

OfOoA-fo,7oB 

1 20 

<-, 03 A+i, 24 B 

0,03 A 4- 0,97 B 

o,o4A+o,68B 

ISO 

0,1 *A4-i,i 3J) 

0 ,l 2 .-\-j- 3 , 8 iB 

c.i iA+o, 62 B 

i+o 

0,28 A +2,96 U 

o, 25 A+o, 7 ,-B 

0,23 ^+o,53B 

•s 

o, 4 6.\+o,7;1! 

0,41 A+o,<ijB 

0,47 A+o 41 B 

160 

0,67^+0,53!! 

o,J9A + ;,4iB 

0,5 i.\-(-o,iyB 

170 

o,8jA+t, ?j!) 

0,7sA + c,ijB 

0,68 \+o,i8B 

i Sc 

o, 99 A-fc,i 5 B 

o,b8A4*c,i2B 

o,79A+o,o8B 


Obfervt th t this table is corrected for the retardation 
arifing from the inertia of the waters. Thus when. the 
moon is 20 degrees from the fun, the mean diffrnce tide is 
i,ooA-bc,ooB, which is the theoretical tide emit (ponding 
to conjunction or oppolitioo. 


the tides along the equator, when the fun and moon are 
both in the equator, (hewing both thetr times and their 
magnitude. -When we recollect that all the lc&tons of an 
oblong fpheroid by a plane palling through an equatorial 
diameter are cllipfua, and that the compound tide is a com- 
bination of two fitch fpheroida, wc perceive that every lec- 
tion of it through the centre, and perpendicular to the plane 
in which the fun and moon are tituated, is aifo an ellipfe, 
whole Ihortrr axis is the equatorial diameter of a fpring 
tide. This is the prestteff depreffion in all fit nations of the 
luminaries ; and the points ol greateft depreffion are the 
lower poles of every compound tide. When the lumuaries 
are in the equator, thefe lower poles coincide with the poles 
of the earth. The equator, therefore, of every compound 
tide is alio an ellipfe ; the whole circumference of which is 
lower than any other ledtion of this tide, and giver the 
place of low water in every part of the earth. Id like 
marirtcr, the fedtion through the four poles, upper and lower, 
givc 9 tl»e place of high water. Thefe two feilions are tcr- 
rcllrial meridians or hour circles, when the luminaries are in 
the equator. 

Hence it follows, that all that we have already faid as to 
the times of high and low water may be applied to every 
place on the iurtace of the earth, when the lun and moot 
are in the equator. But the heights of tide will diminilh 
as w? recede from the equator. The heights mull be re- 
duced in the proportion of radius to the online of the lati- 
tude of the place. But in every other fituation of the fun 
and moon all the circumllances vary exceedingly. It is very 
true, that the determination of the elevation of tire waters 
in any place whatever is equally eaiy. The difficulty is, 
to exhibit for that place a connected view of the whole tide, 
with the hours of Hood and ebb, and the difference between 
high and low water, i his is not indeed difficult ; but the 
procels by the ordinary rules of lphcrical tti^onometry is 
tedious. When the fun and moon are not near conjunction 
or oppofition, the fliape of the ocean refcmblcs a turnip, 
which is flat and not round in its broadeff part. Before 
wc can determine with prccition the different phenomena 
in connection, we mull aicertain the pofition or attitude of 
this turnip; maiking on .the turface of tbe earth both iu 
elliptical equators. One ol thefe is the plane patting thro* 
the fun and moon, ar.d the other is pcrpcndictilar to it, 
and marks the place ot low water. And we muff maik it* 
like manner its tit it meridian, which pafTes through all the 
four poles, and marks on the furiacc or the earth the place 
of high water. The petition of the greatcfl fiction of this 
compound fpheroid i?> Irequcntly much inclined to the earth’s 
equator j nay, fometimea is at right angles to it, when 
the moon has the fame ri;ht afeention with the fun, but 
a different declination. In thefe calcs the ebb tide on the 
equator is the greatell pofliblc ; for the lower pole* of the 
compound fpheroid aie in the equator. Such fit oat ions 
occalion a very complicated calculus. We muff therefore 
content eurfelves with a good approximation. 

And hrll, with refpeft to the times of high water. It 
will be fuffieient to conceive the' fun and moon as always in 
one plane, viz . the ecliptic. The orbits of the fun and 
moon are never mo«e inclined than 5! degrees. This wll 
make vciy little djffcreucc ; for w hen the luminaries are to 
burned that the great circle through them is much inclined 
to the equator, they are then very near to each other, and 
the form of the (pheioid is little different Irom what it 
would he if they were really in conjunction or oppofitioa. 
It will therefore be lufficicnt to conlidcr the moon iu three 
different lunations. 

1. iu the equator. The point of Ltgheft water is never far* 

the* 
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ther from the moon than r 5 0 , when file is m apogee and 
the fun in perigee. Therefore if a meridian be drawn thin* 
the point of hi ; 'heft water to the equator, the arch mA of 
fig. 4. will be represented on the equator by anolheT arch 
about y ° , a of this by reafon of the inclination of the equa- 
tor and ecliptic: Therefore, to have the time of hi rh wa- 

ter, multiply the number* of the columns which cxpicfs the 
difference of high water and the moon’s fouthing by 
and the pi'udu&s give the real difference. 

2. l,ct the- moon Ik in her greateft declination. The 
arch of right aicenfion concfponding to mb will be had by 
multiplying mb t or the time corrrijxjading to it in the 
t Alt, bv l ? Y • 

3. When the moon is in a middle Ct nation between thefe 
two extremes, the numbers of the table will give the ri"ht 
aicenfion correfponding to m h without any corredlion, the 
diftancr from the equator competifatirg for the obliquity of 
the ecliptic arch mb. 

The time of low water is not fo enfily found ; and wc 
muff either go through the whole trigonometrical procefs, 
or content ourfclves with a lefs perfect approximation. 
The trigonometrical procefs is not indeed difficult : We 
mull find the pofition of the plane through the fun and 
moon. A great circle through the moon perpendicular to 
this is the line of high water ; and another perpendicular 
circle cutting this at right angles is the circle of low water. 

But it will be abundantly exa& to confider the tide as 
accompanying the moon only. 

Let NQ^E (fig. 7.) be a feftion of the terraqueous 
globe, of which N and S are the north and fouth poles and 
I.OQjBe equator. Let the moon be in the direction OM, 
liavinn the declination BC^ Let D be any place on the 
earth’s furface. Draw the parallel LDC of latitude. Let 
JVFA'/be the ocean, formed into a ipheroid, of which \jb 
is the axis and /F the equator. 

A<s the place D is carried along the parallel COL by the 
rotation o k the earth, it will pels in (ucccPGon through dif- 
ferent depths of the uatcry Ipheroid. It will have high 
water when at C and L, and low water when it croffes the 
circle /Ob*. Draw the meridian N d G, and the great cir- 
cle B d b. The arch GQ, when converted into lunar hours 
(each about % 6 2 minutes), gives the duration of the flood 
de and of the lubfequcr.t ebb c J t which happen while 
the moon is above the liotizon ; and the arch EG will 
give the durations of the flood and of the ebb which hap- 
pen when the moon is below the horizon. It is evident, 
tbit thefe two floods and two ebbe have unequal derations. 
When I) is at C it has hij;h water; and the height of the 
tide is CC . For the foherokl is fuppofcJ to touch the 
fphcrc on the equator /OF, fo that of CC is the difference 
between high and low water. At L the height ot the tide 
is LL' ; and if we deferibe the circle L N y , C q is the dif- 
ference of thefe high waters, or of thefe tides. 

Hence it appear?, that the two tides of one lunar day 
may be conliderably different, and it is proper to diilinjisilh 
them by different names. Wc ihall call that a fnptr'vjr tuU 
which happens when the moon ia above the horizon during 
high water, 'ihe other may be called the inferior tide . 
Toe duration of the fuperior tide 1*9 meafured by 
and that of the inferior tide by 2 EG, and 4 GO meafurcs 
the difference between the whole duration of a luperior and 
of an inferior tide. 

From this conftru&t’on we may learn in rcncral, 1. When 
the moAii has no declination, the durations and alio the 
heights of the fuperior and inferior tides are equal in all 
parts of the world. For in this cafe the tide cquttor f F 
coincides with tire meridian NOS, and the poles ]A b of the 
watery Ipheroid arc ca the earth’s equator. 
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2. Whe* the moon hal declination, the duration and alfo 
the hci.'ht of a fuperior tide at any place is greater than 
that ot the inferior; or is lets than it, according as the 
moon’s dfeliration and the latitude of the place are of the 
fame or oppofite names. 

This ii» an important circumftar.ee. It frequently hap- 
pens that the inferior tide is found the greattft when iv 
Ihould be the leaft ; which is particularly the cafe at the^ 
Nore. This Hums, without further rcaloiiing, iluit the tide 
at the Norc i* only a branch of the regular tide. The re- 
gular tide comes in between Scotland and the continent ; 
and after travelling along the coaff reaches the Thames, 
while the regular tide is juft coming in again between Scot- 
land and the continent. 

3. If the moon’s declination is equal to the ceUtitude of 
the place, or exceeds it, there will be only one tide in a lu- 
nar day. It will be a luperior or an inferior tide, accord- 
ing as the declination of the moon aud the latitude of thef 
place are of the lame or oppofite kihds. For thev equator of 
the tide cuts the meridian in /and F. Therefore a place 
which moves in the parallel ef has high water when at r, 
and 12 lunar hours afterwards, has low water when at /. 
And any place k which is ftill nearer to the polc-N has 
high water when at t , and 1 2 lunar hours afterwards has- 
low water at m. Therefore, as the moon's declination ex- 
tends to 30 , all places farther nortli or fouth th?m the la- 
titude 6o° will iomctiincB have only one tide in a lunar 

*r- . 

4. The fine of the arch GO, which meafures Jth of the 
difference between the duiation of a fuperior and inferior 
tide, is = tan. bt. X tan. dcci. For in the fuhcrical tri- 
angle d OG 

. Rad : cotan. d OG = tan. dO : fin. GO, and 

Sin. GO = tan. d OQ^X tan. d G, = tan. decl- X tan. lat. 

Hence we fee, that the difference of the durations of the 
fuperior and inferior tides of the lame day increafe both with- 
the moon’s declination and with the latitude of the place. 

The difftreut fituations of the moon and of the place of 
ohfervation aftVtt the heights of the tides no lefs remarkably. 
When the point D comes under the meridian NBQJn which- 
the moon is lituated, there is a luperior hi<'h water, and 
the height of the tide above the low water of that day i* • 
CC'- When 1 ) is at L, the height of the inferior tide ia 
LI/. The elevation above the inferibed fphere is M X 
cof. 1 y, y being the zenith dillance of the moon at the place 
of obtervation. Therefore at high water, which by the 
theory is in the place dirc£Uy under the moon, the height' 
of the tide is as the fquareol the coiine of the moon’s zenith 
or nadir diftancc. 

Hcncc wc derive a conftru&ion which fotrei all qucftioriT 
relating to the height of the tide* with great facility, free 
from all the intricacy and ambiguities of the algebraic ana- 
lyfts employed by Bernoulli. 

With the radius CQ = M (the elevation prrduced by 
the moon above the irucribed fphcrc) deferibe the circle U 
QPF- (lij. H.) to rep refen t a meridian, of. which P and p 
arc the poles, and EQjhe equator. Bifcft CP in O ; aw* 
round O deferihe the circle PBCD. Let M be the place 
over which the moon is vertical, and Z be the place of ob- 
servation. MQjs the moon's declination, and ZQ^ia the 
latitude of the place. Draw MC ZCN, cutting the 
Imall circle in A ani B. Draw AGI perpendicular to CP, 
and draw Cl a, which will cut off * a. arch = QM. MX 
and mN are the moon’s zenith and nadir diftancck. Draw 
the diameter BD, and the perpeudiculars IK, GW, and AF. 
Alfo draw OA, PA, AB, ID. 

Then DF is tbc fuperior tide, DK is the inferior tiioj 
oad Dli is the arithmetical mean tide. 

For 
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For the angles T5CA, BDA, (landing on BA, are equal. 
Alfo the angles 1 DB, m CM, arc equal, being fupnlcmetita 
of the an rle ICB. Therefore, if BD i*c made radius, DA 
and 1)1 are the fines of the zenith and nadir diltanccs of 

the moon. 

But im : D \ = D A : DF. Therefore DF t= M X 
cof 1 the height Z z of the fuperior tide. Alfo DK 
= M cof. */, l l“-* height n n' of the inferior tide. 

Alfo, btcaofc I A is bifcelcd in G, KF is bife£ted in H, 

and DH — ft 1^1, = the medium tide. 

2 

Let us trace the relation of the confequences of the va- 
rious pofirions of Z and M, as we formerly confidered the 
re fult s of the various fituations of the fun and m»u. 

Fitft, then, let Z retain its place, and let M gradually 
ftpptoach it from the equator. When M is in the eq'rator, 
A and I coincide with C, and the thiee points F, K, and 
H, coincide iu i. 

As M approaches to Z, A and I approach to B and D; 
DF increases, and DK diminifhes. The fuperior or inferior 
tide is greatest when the moon is in M or iu N ; and DF 
is then — M. As the moon pafTes to the northward of the 
place, the fuperior and inferior tides both dimintfti till I 
comes to D ; at wliich time MQJs equal to ZP, aud there 
k no inferior tide. This however connot happen if z P is 
greater than Jo u , beeaule the moon never goes farther 
from the equator. M fliil going north, we have again a 
perpendicular from I on BD, but below I, indicating that 
the inferior tide, now mrafured by DK, belongs to the he- 
mifpheroid next the moon. Alfo, as M advances hum the 
equator northward} DH dim ini dies continually. Fitfft, while 
FI lies between O and B, becaufc G approaches O ; and 
a'terwzrds, when G is above O and H lies between O and 
D. It is otherwife, however, if ZO_ is greater than 45 ; 
for then 1)B is inclined to l£Q_thc other way, and DH in- 
creases as the point G rifts. 

In the uext place, let M retain its pofition, and Z pro- 
ceed along the meridian. 

Let ua begin at the equator, or fuppofe Q the place of 
observation. BD then coincides with CP, and the three 
lines DF, DK, and DH, all coincide with PG, denoting 
-the two equal tides Qjy and Ee and their medium, equal 
to cither. As Z goes northward from Q, BOD detaches 
itfirlf rom COP; the line DF increafes, while DK and 
DH diminifh. When Z has come to M, F and B coincide 
with A, and DK and I)H are Hill more dimi n .ilhcd. When 
Z paffes M. all the three lines DF, DK, and DH, conti- 
nue to di uinifh. When Z comes to latitude 45*, 1)11 is 
parallel to 1 \ and EQ, and the point H coincides with 

O. 1 his fttuation of Z has the peculiar property that 1)H 
(now DO) is the fame, whatever be the declination of the 
uiqo'). For IA being always parallel to i)B f OK and OF 
wiil be equal, and DO will be half of DK and DF however 
they may vary. When Z gets fo far north that Z P is 
= MQ^» the diameter bd falls on I ; to that d k ranches, an d 
we have only df. \ nd when Z goes Hill farther north, di 
appears on the other tide of I. When Z arrive* at the pole, 
BD again coincides with PC, D with C, and DF, DK, and 
DH, coincide with CG. 

ThcHr variations of the points F , K, and Hj indicate the 
following phenoincn 1. 

1. 1 he i/rcatetf titles h-ppen when the moon is in the 
zenith or nadir of the place of ohfervation : *or then the 
point 11 coincides with A , and DF becomes Dil ; that is, 
— M, rdicating the full tide BB’. 

2. When the moon u in the equator, the fuperior and in- 
ferior tides have equal heights, jc M’cof. 1 lat. For then 


A and I coincide with C, and the points F and K coincide 
in /, and Dr is = Dl) * cof.* BDC, = M'cof.* lat, 

3. If the place of obfervatiou is in the equator, the in- 
ferior and fuperior tides a-e again equal, whatever is the 
moon's declination : For then B coincides with C, and the 
points F, K, and H, coincide with G ; and PG = PC cof* 
APG, = M * col.* dccl. moon. 

4. The fuperior tides are greater or lefs than the inferior 
tides according as the latitude and declination arc of the 
fame or of oppofitc names. For by making — QZ, and 
drawing C C n, cutting the fmall circle in , we Ice riiat the 
figure is reverfed. The difference between the fuperior and 
inferior tides is KF, or I A X cofin. of the angle formed by 
I A and DC ; that is, of the angle BD ’, which is the com- 
plement of twice ZQ ; becaufc BOC = 2 ZCQ. Now I A 
is 2 GA,= 2 O A* fid- 2MQ = PC * fin. 2 MQ^, -= M fin. 
2 decl. Therefore the diffcicnce of the fupenor and infe- 
rior tides is M * fin. 2 declin. fin. 2 lat. 

5. If the cnUritude be equal to the declination, or lefs 
than it, there will be no inferior tide, or no fuperior tide, ac- 
cording as the latitude of the place and declination of the 
moon are of the fame or oppofitc names. 

For when PZ =: MQ. 1) coincides with I, and IK va- 
niflies. When l'Z is Icfsthan MQ, the point D is between 
C and I, aud the point Z never pallet through the equator 
of the watery fphemid ; and the low wa^r of its only tide 
is really the fummit of the inferior tide. 

6 . At the pole there is no daily tide : but there are two 
monthly tides ^ M * fin.* declin. and it is low water when 
the moon is in the equator. 

7. The medium tide, reprefented by DH, is =r M X 
I 4- cof. 2 lat. X cof. 2 declin. _ 

— - . For DH = DO + OH. 

Now OH is equal to OG X cof. GOH =s OG • cof. 2 
And OG = O A * cof. GOA, = O A • cof. 2 MQ. There- 
fore OH = O A ’ cof. 2 ZQj cof. 2 MQ. Therefore DH 


: OA +OA • cof. a ZQ*cof. 2 MQ^ 

[ x 1 + cof - L« thf, 


Let thf, lor the future 

2 

be called m. 

N B. The moon's declination never exceeds 30®. There- 
fore cof. 2 MQJs always a pofitivc quantity, and never lefs 
titan which is the cofine of 60'. While the latitude is 
lets than 45®, cot. 2 lat. is alfo a pofitivc quantity. When it is 
prccifcly 45® the cofinc of its double is o\ and when it is grT*** 1 " 
tli an 4 <, the cofine of its double is negative. Hence we fee, 

1. That the medium tides are equally affected by the 
northern and louthcrn decimations of the moon. 

2. If tbe latitude of the place is 45°, the medium tide 
is always \ M. 1 bis i* the realon why the tides along the 
coafts of France and Spain arc to little affc&cd by tbe de- 
clination of thr moon. 

3. If the latitude is lefs than 4;% the mean tides increafe 
as the moon's declination dimimihes. The contrary hap- 
pens if ZQ_is greater than 45 14 . For DH increafcs or d»- 
minithes while the point G fcpi rites from C according as 
the angle COD is itieater or lets than COB ; that is, ac- 
cording as PCZ is greater or lefs than ZCQ^ 

4. When Z is in the cqmtor, H coincides with G, and 
the effedfc of the moon's declination on the height of the 
tides is the moll lenlible. The mean tide is then =r M 
1 -t co f 2 M (^ 

2 

AH that we have new fald may be faid of tbe folar tide, 
patting S in place o* M. 

Alfo the fitne things hold true of fpring tides, putting 
M+S in place of M. 

Bob 
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Tide* But in order to afccitain the effert* of declination and 
— ■— y - I titude on other tides, we mull m?.kc a much more com- 
plicated conftrurtion, even tho* we fuppofe both luminaries 
in the ecliptic. For in this cafe the two dcprrflcd poles of 
the water)' fpheroid arc not in the poles of the earth ; and 
therefore the fertidns of the ocean, made by meridian#, are 
by no means ellipfcx. 

In a neap tide, the moon is vertical at B (fi?. 7. or 8.), 
and the fun at fome point of /F, 90° from B. Il O be 
this point, the conftrurtion for the heights of the tides may 
l*r nude by adding to both the fupenor and in ferior tid es 
for any point D, the quantity M + S — D’F orDRX 
fin.* 7 


fin.VO,= M -f S — tide X 


-.yh as is evident. 


col. 1 M(V 

But if the fun be vertical at d, d will be the highcfl part 
of the circle / OF, arid no corrertion is ncccfTary. Put in 
this cafe the circle of high water will be inclined to the me- 
ridian in an angle equal to d BO (fig. 7.), and neither the 
times nor elevations o f high water will be properly afeertained, 
and the error in time may be confidcrable in high latitudes. 

The inaccuracies are not fo great in intermediate tides, 
and refpert chiefly the time of high water and the height of 
low water. 

The exart computation is very tedious and peculiar, fo 
that it is hardly poflible to give any account of a regular 
progrefa of phenomena ; and all we can do is, to alcertain 
the prccifc heights of detached points. For which rtafons, 

\ve muft content ourfelvcs with the conftrurtion already .li- 
ven. It is the exart geometrical exprdfion of Bernoulli’s 
analyfi?, and its confcqucncci now related contain all that he 
has invtfligated. We may accommodate it very nearly to the 
real (late of things, by fuppoftng PC equal, not to CO of 
fig 4. but to MB, exhibiting the whole compound tide. 

And the point 11 , inftead of repi denting the moon’s place, 
muft represent the place of high water, 

Thus have we obtained a general, though not very accu- 
rate, view of the phenomena which muft take place in dif- 
ferent latitudes and in different declinations of the fun and 
moon, provided that the phyfical theory which determines 
the form and pofition of the watery fpheroid -be juft. We 
have only to compute, by ?. very fimplc proccfs of fpherical 
trigonometry, the place of the pole of this fpheroid. The 
fccond conftrurtion, in fig. 8. (hows us all the circumftances 
of the time and height of high water at any point. It w-U 
be recollected, tffat in computing this place of the pole, the 
anticipation of 20 degrees, ariling from the inertia of the 
waters, muft be attended to. 

Were we to inftitute a companion of this theory with 
obfervation, without farther confideration, we fhould ft ill 
find it unfavourable, partly in refpert of the heights of the 
tides, and more rematkably in rrfpert of the time ©flow 
water. We muft again confsder the dfeftt of the inertia of 
the waters, and recoiled, that a regular theoretical tide dif- 
fers very little in its pro-* refs from the motion of a wave. 

Even along the free ocean, its motion much refemblei 
that of any other wave. All waves arc propagated by an of- 
dilatory motion of the waters, precifely limilar to that of 
a pendulum. It is well known, that if a pendulum receive 

a fmrf impulfc in .he litre of ct,^. defect, it. vjb.Mion. A ^ . me ,f ured by M + S. 

may be mereafed to infinity. Dn! the f««0..e .a.»n. of ^ that \hen the lui,r tide only b confideml, the fupe- 
the fun or moon juft keep time with the natural propa. a- • t w /c ox »% 

■ r . - * J . • * , .« . r 1 , ; nor fpnng tide is M X nn.», ZM (fig. 8). But when 

tion of the tide*, or the natural ofciUations of the waters, * .r a.- f ' ., , 

.. .-i 1 1 ir . . • r . we comidcr the action of two adjoining tides on each 

the tides would alfo augment to infinity : But there is an , c f .• _ . , . J 5. , .. r 

• p ?. , , • r . .. -f a 1. a . ta • . other, we find it falcr to take the medium of tbcfupe- 

mhmte odds agamlt tniB exatt adiultment. It is much more , . f f r . »i • • ^ 

.1 a- <■ , J . _ 1 1 .t ti«r and inferior tides for the meafure ; and this 1** M X 

probable that the action of to-day interrupts or checks the , yQ ^ ^ _ 

ofcillation produced by yefterday’s aft ion, and that the mo- ■ " > — — 1 — L— : Let this be called m. This 

tion which we perceive in this day’s tide is what remains, 2 ... 
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and is compounded with the afti n of to-day. This being 
the cafe, we fhould expert that the nature ot any tide wiii ’ 
depend much on the imturc of the preceding tide. There- 
fore we fhould expert that the fupciior and inferior tides of 
the fame day will be more nea *y equal than the theory de- 
termines. The whole courfc of obfervation confirms this, 
in latitude 45“*, the fuperior and in’eiior tides of one day 
may differ in the proportion of 2 1 to «, and the tides cor- 
refponding to the gieatcft and leaft declinations of the moon 
may differ nearly as much. But the difference of the fu- 
periar and inferior tides, as they occur in the lift of Obfer- 
vations at Rochefort, is rot the third part of this, and the 
changes mp.de by the mocinS declination i» net above one- 
halt. Therefore we ll.all come much nearer the true irei- 
furc of a fpring tide, by taking the arithmetical mean, than 
by tsking cither the fuperior or inferior. 

We ftionld expert lefs deviation from the theory in the 
gradual diminution of the tides from fpring tide to neap 
tide, and in the gradual changes of the medium tide by the 
declination of the moon ; became the fuccclfivr changes ax 
very (mall ; and when they change in kind, that it, diminish 
after having for fome time augmented, the chan c is by in- 
fcnfiblc degrees- ThiVis molt accurately confirmed by ob- 
fervation. The vaft collertion made by Caffini of the Ob- 
ftrvations at Breft being examined by Bernoulli, and the 
medium of the two tides in one day being taken for the title 
of that day, he found fuch an agreement between the p r o- 
greffion of thefe medium tides and the progreffioo of tli; 
lines MS of fig. 4, tbit the one feemed to he calculated 
by the other. He fou:id no lefs agreement in the ebanjn 
of the medium tides by the moon’s declination. 

In like manner, the changes produced by the different di- 
flancrs of the moon from the earth, were found abundantly 
con ( ormablc t» the theory, although not lo txart as the 
other. This difference or inferiority is eafily accounted for: 
When the moon changes in her mean diftance, one of the 
neap tides is uncommonly final], and therc r oie the fucceflive 
diminutions arc very great, and one tide fenfibly a.Terts 
another. The fame circumftancc operates when (he clianjrs 
in apogee, by reaion of a very large fpring tide. And the 
changes correfponding both to the fun’s diftance from the 
earth and his declination agreed almnft exactly. 

All thefe things confidcred together, we have abundant 
rrafon to conclude, that not only the theory it (elf is juft in 
principle (a thing which no intelligent naturalift can doubt), 
but alfo that the data which are affumed in the application 
are properly chofca ; that is, that the proportion of 2 to 
5 is very nearly the true proportion ©! the mean folar and 
lunar forces. If we now compute the medium tide for any 
place in fucccflion, from Ipring tide to neap tide, and dill 
more, if we compute the fcricsof times of their occurrence, 
we fhall find as great an a-oeement as can be defired. Not 
but that there arc many irregularities ; but thefe are evi- 
dcntly fo anomalous, that we can aferibe them to nothing 
but circumftances which are purely local. 

This general rule of computation muft be formed in the 
{blowing manner : 

The fpring tide, according to theory, being called A, 
and the ricaptide B,rccol!ert that the fpring tide, according 

Recollert 
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Tide, being total!)* the cffc& of M *3 modified bv latitude and 
— declination, may be taken as its proper mealure, by which 
we are to calculate the other tides of the monthly lerics 
from fpring tide to neap tide. m 

Iu like manner, we mull compute a value for 8, as mo- 
dified by declination and latitude ; call this s, ihen fay, 

mi; 

M + S: A = «-f/;AX 

This fourth proportional will give the tprinjv tide as 
modified for the *ivcn declination of the luminaries, and the 
latitude of the place. 

Now recoiled, that the medium tide, when the lumina- 
ries are in the equator, is A X cot.* lat. rherefore let 
y l>e the (bring tide obferved at any place when the lumi. 
naiiea arc in the equator; and let this hr the medium of a 
great many obfrr vat ions made in thefe circum fiances. . 1 his 
gives A * cof. 1 lat. (as modified by the peculiar ctrc;:m- 
fiances of the place) = F. Therefore the fourth propor- 
^ m -f- / ^ , 

tiinsl now given changes to F X And 


a fimilar fubftitutc for 33 is G X 7 TTT" 

M — S * cof. 1 lat. 

Laftly, To accommodate our formula: to every difiance of 
the earth from the fun and moon, let D and o be the mean 
difiances ot the fun and ir.oon, and r I and * their ddltnces 
at the given time ; and then the two fubftitutes become 


-r*sr- x Fx 


! /'( M + S) 
a 3 J s M— * j 1 ) j S 


t — o— XGX 


(M-f-S) cof. 1 lat- 

~f~ 1 


M — Sr (M— 8 ) col.* lit. 

The half I urn of thefe two quantities will he the MC, 
and their half difference will be the SC, o 4 fig. 4. with which * 
we may now operate, in order to find the tide for any other , 
day ot the mcnftrual fci.ts, by means of tire elongation o of 
the moon from the iun ; that is, we mufi fay MC -f-CS ; 

a b 

IdC — CS =: tan. a : tan. b \ then x := —j— , and y s 

'i~-. Awl MS, the hei ;ht of the tide, is MC X cof. lj 

2 

•f CS X cof. 1 x. 

Sven is the general theory of the tides, deduced from 
the principle of trahnial snviutiao, and adjufted to that 
proportion of the folsr and lunar forces which is mull con- 
tifient with other celefiial phenomena. The companion of 
the greatefi and lcaft. daily retardations td the tides was 
with great judgment preferred to the proportion of fpring 
and neap tides, felc&ed by Sir Ifaac Newton for this pur- 
pofe. This proportion roufi depend oa many local circum- 
Aanees. When a wave or tide conies to the mouths o? two 
rivers, and fends a title up each, and another tide of half the 
magnitude comes a fortnight after ; the ptoportion of tides 
knt up to any giveri places of thefe rivers i*ay be extremely 
different. Nay, the proportion of tides fent up to two di. 
font plates oi the fame river can hardly be the fame ; nor 
arc they the fame in any river that we know. It can be 
demon fi rated, in the ffri&eft manner, that the further we 
go up the liver, where the declivity is greater, the neap tide 
will be fnuller in proportion to the fpring tide, liut it 
(Inca net appear that the time of fucceflton of the different 
tides will be much affected by local circumftances. The 
tide of the fccond day of •he moon bting very little lefs 
than that of the firft, will be nearly as much retarded, and 
the intervals between their arrivals cannot be wry different 
from the real intervals of the undifiurbed tides ; according- 
ly, the fucccffuin of the higheft to the higheft but one is 
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found tt be the fame in tU places, when not difturbed by 
different winds. In like manner, the fucccfiion of the lowcll ~ 
wid the lowed but one is found equally invariable * and the 
highclt and the lowcft tides obferved in any place muji be 
accounted the fpring and neap tides of that place, whether 
they happen on the day of full and half too >n or not. Nay, 
we can ice here the explanation of a general deviation of 
the theory which we formerly noticed. A low tide, being 
lcls able to overcome obftruCtions, will be fooncr fiopped, 
ami the neap tides thould happen a little earlier than by the 
undifiurbed theory. 

With all thefe cotrc&ions, the theory now delivered will 
be found to correfpond, with obfervation, with all the cx- 
a&nds that we can reafonably expect. Wc had an oppor- 
tunity of comparing it with the phenomena in a place where 
they arc very lingular, via. in the harbour of liiffefiedt in 
Iceland. The equator of the watery fphetoid frequently 
pafl>9 through the neighbourhood of this place, in a variety 
o: poiitiom with relptdt to its parallel of diurnal revolution, 
and the difference!' of fupeiior and inferior tides are moft 
remarkable and various. We found a wonder lul conformity 
to the molt diverlificd circumftanccs of the theory. 

There is a period of 18 years, rcfpc&ing the tides in 
Iceland, taken notice of by the ancient Saxons ;*but it is not 
diilin&ly deferibed. Now this is the period ot the moon's 
nodes, and of the grtateft and lcaft inclination of her orbit 
to the equator. It is therefore the period of the pofitious 
of the equator of the tides which ranges rouud this ifiand, 
and very lcnfibly affects them. 

Hitherto wc have luppoled the tides to be formed on 
an ocean completely covering the earth. Let us fee how 
thofc may be determined which happen in a fmall and con- 
fined fca, fuch as the Cafpian or the black Set- The de- 
termination in ibis cafe is very Ample. As no fuppty of 
water is fuppofed to come into the baton, it is lufccptiblc of 
a tide only by finking at one end and riling at the other. 
This may be illultrated by fig. 6. where C r, Q j, are two 
perpendicular planes bounding a Imall portion of the natu- 
ral ocean. The water will link at z. and rife at *, and form 
a furl ace 0 1 r parallel to tbc equilibiatcd furface j 1. It is 
evident tbit there will be high water, or the great eft pof- 
fiblc rile at r, when the baton comes to that polition where 
the tangent is rood o' all inclined to the diamatcr. 'Hus 
will be when the angle / Cb is 45° nearly, and therefore 
three lunar hours after the moon’s fouthin.j ; at tjic fame 
time, it will be low water at the other end. It is plain that 
the nfe and fall muff be exceedingly Imall, and that there 
will be no change in the middle. The tides of this kir.d in 
the Cafpian Sea, in latitude 45% whofe extent in longitude 
does not exceed *rig lit degrees, ate not above feven inches V 
a quantity lo fmall, that a flight breeze of wind is fufScieot 
to check it, and even to produce a rife of the waters in the_ 
oppolitc direftion. We have not met with any accounts of 
a tide being obferved in this lea. 

* It fhould be much greater, though Hill very final’, in the 
Mediterranean Sea. Accordingly, tides are obferved there, 
but ftill more remarkably in the Adriatic, for a reafon which 
will be given by and by. We do not know that tides 
have been obferved in the gicat lakes of North A mcnca. 
Thefe tides, though fmall, Ihould be very regular. 

Should there be another great bafon in the neighbour- 
hood of r x, lying call or weft of it, wc (fiould oblierve a 
curious phenomenon. It would be low water on one fide of 
the fliore * when it is high water on the other lide ol this 
partition. If the tides in the Euxinc and Cafpian Seas, or 
in the American lakes which are near each other, could be 
obferved, this phenomenon Ihould appear, and would be one 
of the prclticit examples of uni v trial gravitation that can 
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Tids. bo conceived. Something like it is to be feen a? Gibraltar. 
It is high water on the caft fide of the rock about 10 
o'clock, at full and change, and it is high water on the well 
* fide, not a mtle diilant, at 12. This deference is per* 
haps the chiet esufe of the Angular current which is ob- 
served in the Straits mouth. There, arc three currents 
observed at the lame time, which change their directions 
every 1 2 hours. The fmall tide of the Mediterranean pro- 
ceeds along the Baibiry (bore, which is very uniform all 
the way fiom Et>ypt, with tolerable regularity. But along 
the northern fide, where it is greatly obit meted by Italy, 
the tfiands, and the cad coall of Spain, it feta very irregu- 
larly ; and the perceptible high water on the Spanifh coall 
differs four hourj fiom that of the fouthern coall. Thus it 
happens, that one tide ranges round Europa point, and ano- 
ther along the (bore near Ceuta, and there is a third current 
in the middle different from both. Its general direction is 
from the Atlantic Ocean into the Mediterranean Sea, but 
it fometimes comet out when the ebb tide in the Atlantic 
is confide rablc. 

Suppol’c the moon over the middle of the Mediterranean. 
The lutfacc of the fca will be level, and it will be hall tide 
at both ends, and therefore within the Straits of Gibral- 
tar. But without the Straits it is within half an hour of 
high water. Therefore there will be a current fetting in 

m the Atlantic. About three and an halt hour* after, 
st is high water within and half ebb without. The cur- 
rent now fets out from the Mediterranean. Three hours 
later, it is low water without the Straits and half ebb 
within; therefore the current las been fetting out all this 
while. Three hours later, it is hair flood without the 
Straits and low water within, and the current is again let- 
tin-.' in, &c. 

Were the earth fluid to the centre, the only fcnfibic mo- 
tion of the waters would be up and down, like the waves 
on the open ocean, which are not brufhed along by ftrong 
• gales. But the fhallowncU of the channel makes a horizon- 
tal motion ncceffary, that water may be fopplied to form 
the accumulation or the tide. When this is formed on a 
Bat (helving coall, the water mull flow in and out, on the 
flats and fond*, while it rifes and rails Thefe horizontal 
motions mull be greatly modified by the channel or bed 
along which they move. When the channel contracts along 
the line of flowing water, the wave, as it moves up the 
clunrul, and is checked by the narrowing (bores, mull be 
reflected back, and keep a-top of the waters Ibll flowing in 
underneath.* Thus it may rife higher in thefe narrow feat 
than in the open ocean. This may ferve to explain a little 
the great .tides which happen on Tome cnafta, fuch as the 
cq^of Normandy. At St Malo the flood frequently rifes 
50 Set. But we cannot give any thing like a full or ia- 
tiVa&oty account of ihefe Angularities. In the Bay of# 
Fundy, and particularly at Annapolis Royal, the water 
fometimes rtfea above 100 feet. This fee ms quire inexpli- 
cable by any force of the fun and moon, which cannot raife 
the waters of the free ocean more than eight feet. Thefe 
great floods arc unqucllionably owing to the proper timing 
of certain oscillations or currents adjoining, by which they 
unite, and form one of great force. Such violent motions 
of water arc frequently iccn on a fmall fcalc in the motions 
of brooks and rivers; but we are too little acquainted with 
hydraulics to explain them with any precUion. 

Wn have feen that there is an ofcillation of water* form- 
ed under the fun and moon ; and that in coniequcnce of the 
rotation of the earth, the inertia and tlte want of perfect 
fluidity of the waters, and obftuiAions in the channel, this 
accumulation never reaches the place where it would Anally 


fettle if the earth did not turn round its axis. The confe* 
qucncc of this mult be a general current of the wa‘er* from 
caft to welt. This may be feen in another way- The 
moon in her orbit round the earth has her gravity to the 
earth dtininilhcd-by the fun's di limbing force, and therefore 
moves in an orbit left ircurvated than (he would deferibe in- 
dependent of the fun's action. She therefore employs a 
longer time. Ir the moon were fo near the ea<th a« almoft 
to touch it, the fame thing woutd happen, i herefore fup- 
pofc the moon turnin'? round the earth, almult in contaCl 
with the equator, with her natural undifturbed periodic 
time, and that the earth is revolving round its axis in the 
fame time, the moon would remain continually above the 
fame fpot of the earth's furface (fuppoie the city of Quito), 
and a fpeflator in another planet would fee the moon al- 
ways covering the fame fpot. Now let the fun aAl. This 
will not affctl the rotation of the earth, bccaufe die aAion 
on one pait is exactly balanced by the aAion on another. 
But it will affcA the moon. It will move more (lowly 
round the earth’s centre, and at a greater diftancc. It will 
be left be hind by the city of Quito, w hich it formerly co- 
vered. And as the earth moves round from weft to cat!, 
the moon, moving more (lowly, will have a motion to the 
weft with reject to Quito. In like manner, every psuticle 
of water has its gravity dimmifhed, and its diurnal motion 
retarded ; and hence arifes a general motion or current from 
call to well. This is very dillmetly perceived in the At- 
lantic and Pacific Oceans. It comes round the Cape of 
Good Hope, ranges along the coatl of Africa, and then lets 
directly over to America, where it meets a tiruilar dream 
which cornea in by the north of Europe. Meeting the 
(hurt* of America, it is deflected both to the (oath along 
the coall of Brazil, and to the north along the North A- 
mcrican (hores, where it forms what is called the Gulf 
Stream, bccaufe it comes from the Gulf of Mexico. 'ITui 
motion is indeed very (low, this being fuIScient for the ac- 
cumulation of feven or eight feet on the deep ocean ; but 
it is not altogether infcniible. 

We may expect differences in the appearances cn the 
weftern (hores of Europe and Africa, and on the wcilcrn 
(horc of America, from the appearances oil the eaftcrrt 
coafts of America and of Afia, for the general current 
obftrutls the waters from the weftern (hores, and lends them 
to the ealtem (here*. Alfo when we compare the wide 
opening of the northern extremity of the Atlantic Ocean 
with the narrow opening between Kamtfehatka and Ame- 
rica, we (hould expeA differences between the appearances 
on the weft coafts of Europe and of America The obser- 
vations made during tire circumnavigations of Captain Cook 
and other* (how a remarkable difference. All along the 
weft coaft of North America the inferior tide is very tri- 
fling, and frequently is not perceived. 

In the very fame manner, the difturbfflfg force* of the fun 
ami moon form a tide in the fluid air which fur rounds this 
globe, confiding of an elevation and deprtffiou, which move 
gradually (tom call to weft. Neither does this tide ever at- 
tain that pofition with refpeA to tire dillurbing planets 
which it would do were the earth at reft on its axis. Hence 
arifes a motion of ihe whole air from call to weft ; awl this 
is the principal caufe of the trade-winds They arc a little 
accelerated by being heated, and therefore expanding. They 
expaud moie to the weft ward than in the oppofttc direction, 
becaufe the air expands on that flic into air. which is now 
cooling and contra&iug. These winds very evidently fol- 
low the (un’s motion, tedding more to the fouth or north a* 
he goes louth or noilh. Were this motion conftdcrably af- 
feAed by the expaniion of heated air, we iliould And the 
air rather cumiog northward and loath ward from the torrid 
3X1 zone, 
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T> tr. zone, in confcquence of its expaniron in that climate. We 
repeat it, it is almoft foldy produced by the aerial tide, and 
is nectffary for the very formation of this tide. We cannot 
perceive the accumulation. It cannot affc£b the barometer, 
as many thiuk, bccaufe, though the air becomes deeper, it 
becomes deeper only beeaufc it is made lighter by the gra- 
vitation to the fun. Inllead of puffing more on the cittern 
©i the baromttet, we imagine that it preffes lefs; becaute, 
like the ocean, it never attains the height to which it 
tench). It remains alwiys too low for equilibrium, and 
therefore it Ihould prcf> with lefs force on the cittern of a 
barometer. 

There is an appearance prccifcly firnilar to this in the 
jdanct Jupiter. He is furrounded by an atmofphere which 
is arranged in zones or belts, probably owing to climate dif- 
ferences of the different latitudes, by which each feems to 
have a different kind of iky. Something like this will ap- 
pear to a fpeSator in the moon looking at this earth. The 
general weather and appearance of the iky is confiderably 
different in the torrid and temperate zones. Jupiter’s belts 
are not of a conilant drape and colour ; but there o‘"lcn ap- 
pear large fpots or traits of cloud, which retain their ihape 
during fcvcral revolutions of Jupiter round his axis. To 
judge of his rotation by one ol thefe, we ihould fay that he 
turns round in 9.55. There is alio a brighter fpot which 
» frequently feen, occupying one certain fituation on the 
body of Jupiter. This is furcly adherent to his body, and 
is either a bright coloured country, or perhaps a trait of 
clouds hovering over Come volcano. This fpot turns round in 
9.5 ij. And thus there is a general current in his atmo- 
sphere from eaft to weft. 

Doth the motion of the air and o? the water tend to di- 
miutili the rotation of the earth ruund its axis : for they 
move (lower than the earth, beeaufc they arc retarded by 
the luminaries. They mult communicate this retardation 
to the earth, and nrult take from it a quantity of motion 
piecifely equal to what they want, in order to make up the 
equilibrated tide. In all probability this retardation is com- 
pensated by other caufcs ; for no retardation can be ob- 
ferved. This would have altered the length of the year 
fmcc the time of Hipparchu*, giving it a (mailer number of 
days. We fee caufcs of compenfaiion. The continual walh- 
ing down of foil from the elevated parts of the earth muft 
produce this effedt, by communicating to the valley on which 
it is brought to reft the exccfs of diurnal velocity which it 
had on the mountain top. 

While we were employed on this article, a book was put 
into our hands called Stmliet if Nature, by a Mr Saint 
Piene. This author fcouts tire Newtonian theory of the 
tides, as erroneous in principle, and as quite inefficient for 
explaining the phenomena ; ami he afcribca all pheno- 
mena of the tides to the liquefaction of the ices and fnows 
of the circumpolar regions, and the greater length of the po- 
lar than of the equatorial axis of the earth. He is a man 
of whom we wijk to (peak with refpcdk, for his conilant at- 
tention to final caufcs, and the proof thence refulting of 
fju; wifdom and gooduefs of God. For this he iB entitled 
to the greater praife, tliat it required no fmall degree ol for- 
titude to refill the influence ot national example, and to re- 
tain his piety in the midft of a people who have drunk the 
very dregs of the atheifm of ancient Greece. This is a fpc- 
cits of merit rarely to be met with in a Frenchman of the 
prefect day ; but as a philofophcr, M. de St I’ierre can lay 
chim to no other merit except that of having collected ma- 
ny important fa&s. The argument which lie employs to 
prove th?.t the earth is a prolate fpheroid, is a direct demon- 
llration of tire truth of the contrary opinion ; and the melt- 
ing of the ice and fuows at the poles cannot produce the 
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fmaUett motion tn the waters. Were there even to times Tte 
mare ice and fnow floating on the northern fci than there ,fl 1 
is, at;d were it all to melt in one minute, there would be no , f 
flux from it ; for it would only fill up the fpacc which it 
formerly occupied in the water. Of this any pcifon will 
be convinced, who- fhall put a handful of fnow fqueczed 
hard into a jar of water, and note the exaft height of the 
water. Let the fnow melt, and he will find the water of 
the fame height as before. 

TiDK’H'aiterr, or Tuirfmen , are inferior officers belonging 
to the cuffomhoufe, wlrofe employment is to watch or at- 
tend upon fbips until the cuftoms be paid : they get this 
name from their going on board fhips on their arrival in the 
mouth of the Thames or other ports, and fo come up with 
the tide. 

TlEND,*in Scots law. See Tzikd. 

TIERCE, or Tewce, a meafure of liquid tilings, as 
wine, oil, See. containing the third part of a pipe, or 42 gal- 
lons. 

TIERCED, itr heraldry, denotes the (Held to be disk 
ded by any part of the partition-lines, as party, coupy, tran- 
chy, or taiily, into three equal parts of different colour* or 
metals. 

TIGER, in zoology. See Felis. 

TiGia-Wof. the name by which the hyasna is called at 
the Cape of Good Hope. See Hysena. „ 

TIGRIS, a river of Afia, which has its fource near that 
of the Euphrates in the mountain Tchildir in Tuikomania: 
afterwards it feparates Diarbcck from Erzerum, and Khu* 
fillan from Irac-Arabia j and uniting with the Euphrates at 
Gorno, it falls into the gulf of Bafiorah, under the name of 
Si bat cl- drab. This river paffes by Diarbekar, Gezira, 

Mouful, Bagdad, Gorno, and Bafforah. 

TILIA, Lime or Linocn taee, in botany : A genus 
of plants belonging to the clafs of piljandtia, acid older of 
manojzynia ; and in the natural fyttem ranging un der the Co- 
l umnjtru . The calyx isquinquepartite ; the corolla pcniape- 
talous ; the berry is dry, globofc, quinquclocular, quiuque- 
valve, and opening at the ba'ie. There are four fpccics ; the 
europza and americana, pubefeens and alba. 

The europua, or common lime-tree, is generally Cup- &#/, Tr* 
pofed to be a native of Britain! but we are informed by Mr mAh 
C oxr, that Mr Pennant told him (on what authority is ^ 

mentioned), that it was imported into England, before the' 
year 165a. P ‘ 

The leaves are hcart-fhaped, with the apex produced, ard 
ferrated on the edges; the Aowers grow in a thin umbel, 
from three to nine together, of a whitifh colour and a fra- 
grant fmell ; very grateful to bees. The wood is light, 
fmooth, and of a fpongy texture, ufed for making lalls aid 
tables for fhoemukers, See. Ropes and bandages are made 
of the bark, and mats and ruftic garments of the inner rind, 
in Carniola and fomc other countries. — The lime-tree con- 
tains a gummy juice, which being repeatedly boiled and cla- 
rified produces a fubttarcc like fugar. 

TILLEMONT (Scballian le Nain de). See Naim. 

TILLER of a Smr, a ftrong piece of wood fattened in 
tlie head ot the rudder, and in fmall (hips and boats called 
the helm. 

TILLCEA, in botany : A genus of plants belonging to 
the clafs of tetrandria, the order of trtragynio , and in the 
natural fyilem tanging under the 13th order. Si tecuitnt*. 

The calyx has three or four divi?:ons ; the petals are three 
or four, and equal ; the capfulcs three or four, and poly (per- 
ilous. There arc four fpccics; of which one only* themnf- 
cofa, is a native of England, and is not mentioned among 
the Scotch plants. 

The muftofa t or procumbent tillxa, has pro Urate items, 
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^IPotAn. almod ere&, generally red, and grow longer after flowering. Banrow’i wot Jet, and Dr Wilkins's Treatife of the Principle* 

' ' "* ' The part* of fru&ihcation are always three. The leave* and Duties of Natural Religion, and a volume of tiiat divine** 

prow in pairs, ar.d arc flcfhy. It is found on dry heaths ia Sermon*. 

Norfolk and Suffolk, and flowers in May and June. TIMBER, wood fit for building. Sec. See Tree, and 

t_ TILLOTSON (John\ a celebrated archbifhop of Can- StMtKGttt of Materials. 

ttrbury, uv the fon of Robert Tillotfon of Sowerby, in the TIMBERS, the ribs of a (hip, or the incurvated pieces 
parifti of Hallifax in Yorkshire, clothier ; and was born there of wood, branching outward from the keel in a vertical di- 
»n the year 1630. He lludied in CUre-hall, Cambridge; retiion, fo as to give tlrength, figure, and folidity, to the 
and in 1656 left this college, in order to become tutor to whole fabric. See S&ir-xui icing, book i. eh. as. 
the fon of Edmund Prideaux, Elq; of Ford-abbey in Dc- TIME, a facet (lion of phenomena in the univerfe, or 
▼onfhire. He was afterwards curate to Dt Hacket vicar of a mode of duration marked by certain periods or mra- 

Chclhunr, in Heitfordl^ire. In 1663, he was prefented fures, chiefly by the motion and revolution of the fun. 

by Sir Thoms* Bnmardidon to the reclory of Ketton or The general idea which time gives in every thing to which 
Keddington in the county of Suffolk; but was the next it is applied, is that of limited dui ation. Thus we cannot 

year chofcn preacher to Lincoln’s Inn, when he procured lay of the Deity, that he mills in time j bccaufc eternity, 

Ketton to be bellowed on his curate. lie was greatly ad- which he inhabits, is abfolutdy uniform, neither admitting 

mired in London for hi* fermona ; and in the fame year was limitation nor fucccffion. See Metaphysics, 209. 
chofen Tuefday Icfturer at St Lawrence’s church, London, Time, in mufic, is an affection of found, by which it ia 
where his lefture* were freejuented by all the divines of the faid to be long or fhort, with regard to its continuance ia 
city, and by many pertons of quality and dillinCtion. Ini666, the lame tone or degree of tunc. 

he took the decree of Doctor ol Divinity at Cambridge ; Mufical time is diftinguifhed into common or duple time, 
in «66<), was made prebendary of Canterbury; ia 1672, and trifle time. 

was admitted dean of that cathedral ; and three years a*ter, Double, duple, or common time, is when the notes are in 
was made a prebendary of St Paul’s cathedral, London, a duple duration of each other, v/z. a femibreve equal to 
In 1679, he became acquainted with Charles earl or Shrewf- two minims, a minim to two crotchets, a crotchet to two 
bury, whom he converted from Popery ; and the next year quavers, dee. 

refufed to fign the clergy of London’s addrtfs of thanks to Common or double time ia of two kinds. The firfl 
king Charles II. lor not agreeing to the bill of excluilon of when every bar or meafure ia equal to a femibreve, or its 
the duke of York. In 1683, he viiitcd the unhappy Lord value in any combination of notes of a left* quantity. The 
Rude! when under condemnation ; and attended him in h a fccond is where every bar is equal to a minim, or it* value 
lafl moments on the fcafiold. In 1689, lie was installed in left notes. The movement* of this kind of meafure arc 
dean of St Paul’s ; made clerk of the elofet to King Wil- various, but there are three common dillin£rions ; the firft 
Earn and Queen Mary ; and appointed one of the commif- Jkvs, denoted at the beginning of the line by the mark 

fioners to prepare matter* to be laid before the convocation, 

in order to a comprchenOon of all Proteftants, as well dif- C i the feconi iriji, marked thus P ; and the third vey 
fenters as churchmen ; but this attempt was fruftrated by 
the zeal of thofe members of that body, who refufed to ad- 
mit of any alteration in things confdTcdly indifferent. In trifle, thus marked 
1691, Dr Tillotfon was, notwiihllanding the waimcft rc- 
monllrarcts and intreatics on his part, contccrated archbi- Triple time is when the durations of the note* are triple 
Ihop of Canterbury, and four days after was fworn one of of'cach other, that is, when the femibreve is equal to three 
the privy council; their majeliie* always repohng an entire minims, the minim to three crotchets, dee. and it is mark* 
confidence in hij prudence, moderation, and integrity. In ed T. 

1694, he was (rized with a dead pally, of which he died in Tin ft- Keepers, or InJJrumcnit for mcafuring Time. Sec 

the 6$th year of his age. He was interred in the church Clock, Dial, Watch, Sec. 

of St Lawrence Jury, London, where a hand fame monument Harrifon / Tius-Kceper. See Harrison and Longitude. 

ia creeled to his memory. This learned and pious divine, TIMOI.EON, a celebrated Corinthian general, who re- 

while living, was greatly inveighed a^aind by the enemies ftored the Syracufiang to their liberty, and drove the Cartha- 
of the revolution. After his death there was found a bundle ginians out of Sicily. See Syracusf, o' 5 50—54. 
of bitter libels which had been publifhed again:! him, on TlMON the Sceptic, who is not to be confounded with 
which he had written with his own hand, 44 I forgive the Timon the Miftnthmpe, was a Phliafian, a difciplc of 
•authors of theie books, and pray God that he may alfo for- Pyrtho, and lived in the time of Ptolemy Phladelphus. He 
give them.” It is remaikable, that while this truly great took fo little pain* to invite difciples to his fchool, that it 
mau was in a private Ration, he always laid afide rwo-tenth* has been faid of him, that as the Scythians (hot flying, Ti- 
ft' his income for charitable ufes. One volume in folio of mon gained pupils by running Irom them. He was fond of 
Dr 1 illotton’s fermona was publifhed in his life-time, and rural retirement.; am! was fo much addicted to wine, that he 
corrected by his own hand ; thefe Barbtyrac tranflated into held a fuccefsful Cornell with fcvcral celebrated champions in 
French. Thofe which came abroad after hi* death, from drinking. Like Lucian, he wrotr with farcallic humour 




his chaplain Dr Barker, made two volumes in folio, theco- againll the whole body of Dhilofophers. The fragments of 
py ol which was fold for 3500I and this was the only lega- his iatirical poem Silts, often quoted by the ancients, have 
cy he left to hi* family, his extcnfirc charity having confu- been carefully collected by Henry Stephens in hi* Poeft 
mod his yearly revenue* as conilantly a* they came to hi* Pbtiojophua. Timon lived to the age of 93 years, 
handr. However, Kin^ William gave two grants to hi* Timon, furnamed Mifanthrop>u,‘ or live Alan haler, a fa- 
widow ; the firft of which was an annuity of 400 L during mous Athenian, who lived about 420 B. C. He waj or.c 
the term of her natural life, and the fccond of 200 1 . as an day a(ked, why he loved the young Alcibiadc* while he de- 
addition to the former annuity. Dr Tillotfon wrote fomc tetled all the red of the human race ? on which he replied, 
other works bcfidcs his Sermons ; and alfo publifhed Dr 44 It is bccaufc 1 forefee that he will be the ruin o; the Athe- 


nian*. 
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Tm^ r , niaiM.** He carefully avoided all forts of company; yet 
. JltkI ' eu? went one day to an aflcirblv of the people, arvd cried with 
a loud voice, •* That he hat! a fig-tree on which Several per- 
lotus had hanged themfelves; but a* he intended to cut it 
down, in order to build a huufe on the place where it flood, 
lie nave them notice of it, that if any of them had a mind 
to hang thcmfelvcs, they miifi make haltc and do it fpccdily/' 
He had an epitaph engraved on hit Tomb, filled with impie- 
cr.tion* againSt thofe who read it. Sbakclpcarc has formed 
tragedy on his (lory. 

TIMOR, an ifiand of Afia, in the Enft Indian fca, to 
the fouth of the Moluccas, and to the call of the ifiand of 
Java, being 150 miles iu length, and 37 in breadth. It 
alwunds in fanial-wood, wax, and honey ; and the Dutch 
have a fort here. The inhabitants are Pagans, and are little 
better than favjgcs ; and fomc pretend they had not the ufc 
of fire many years ago. 

TIMOTHEUS, one of the fnnfi celebrated poet-mufi- 
cians of antiquity, was born at Miletus, an Ionian city of 
Cana, 446 years B. C. He was contemporary' with Philip 
of Mactdon and Euripides ; and not only excelled in lyric 
and dithyrambic poetry, but in his performance updn the ci- 
thara. According to Paufanias, he perfected that infiru- 
ment by the addition of four new firings to the feveti which 
it had before ; though Suidas fays it had nine before, and 
thfct Timotheus only added two, the icth and 1 ith, to that 
number. See Lyrx. 

With refpeft to the number of firings upon the lyre of 
Timotheus : The account of I’aufamas and Suidaa is con- 
firmed in the famous fenatus-confultum againlt him, ftill ex- 
tant, preferved at foil length in Boethius. Mr Stillingfleet 
has given an extract from it, in proof of the fimpli- 
city of the ancient Spartan mufic. The fad is mentioned 
in Athenseus ; and Cafaubcn, in his notes upon that author, 
lias inferted the whole original text fioin Boethius, with 
corre&ioiu. 'I lie following ia a faithful tranfiation of this 
extraordinary Spartan aft of parliament. ** Whereas Ti* 
motheus the Milcfian, coming to our city, has diffionoured 
our ancient mufic, and, dclpifing the lyre of feven firings, 
has, by the introduftion of a greater variety of notes, cor- 
rupted the cars ot our youth ; and by the number of his 
firings, and the novelty of his melody, has given to our mufic 
an effeminate and artificial drefs, in dead of the plain and 
-orderly one in which it has hitherto appeared ; rendering 
melody infamous, by compofing in the chromatic infiead of 

the enharmonic: — — The Icings and 

the ephori have therefore rcfolved to pals cenfure upon Ti- 
motheus for thefe things : and, farther, to oblige hirn to cut 
all the fuperfluous firings of his eleven, leaving only the 
feven ton<$ ; and to bandh him from our city ; that men 
may be warned for the future not to introduce into Sparta 
any unbecoming cuftom."- 1 

The fame flory, as related in Athenrus, has this addi- 
tional circumllancc, That when the public executioner was 
on the point of fulfilling the fentcnce, by cutting off the 
new firings, Timothcm, perceiving a little fiatuc in the 
fame place, with a lyre in his hand of as many firings as 
• that which had given the offence, and fiiowing it to the 
judge*, was acquitted. . 

It appears from Suidas, that the poetical and muficaL 
oompofitionn of Timotheus were very numerous, and of va- 
rious kinds. He attributes to him 19 nomes, or canticles, 
in hexameters \ 36 prrfcms, or preludes ; 1 8 dithyrambics j 
21 hymns ; the poem in praift of Diana ; one panegyric ; 
three tragedies, the Perfians, Piiinidas, and Lzcrtcs ; to 
which muff, be added a fourth, mentioned by fcvcral ancient 
authors, called N»b*, without forgetting the poem on the 
birth of Haochui. Stephen of Byzantium makes him author 


of 1 8 books of nomes, or airs, for the cithant, to 8oco Timw 
verfes ; and of iooo or preludes, for the nomes of. w M 

the flutes. . 

Timotheus died in Macedonia, according to Suidaa, at 
the age of 97 ; though the Marbles, much better authority, 
fay at 9^; and Stephen of Byzantium fixes hia death in 
the fourth year of the 10, tb Olympiad, two years before 
the birth of Alexander the Great ; whence it appears, that 
this I 1 mot lieu* was not the famous player on the flute fo 
much eftcemcd by that prince, who was animated to fuch a 
degree by bis performance as to feixe his arm*; and who 
employed him, as Athcnxu* informs us, together with the 
other great muficians ot his time, at his nuptials. How- 
ever, by an inattention to dates, and by forgetting that of 
thefe tw-o muficians of the fame name the one W2$ a Mile- 
fian and the other a Theban, they have been hitherto often 
confounded. 

TIMUR bscx. See Tamerlane. 

TIN, ont of the four imperteft metals. 

hor an account of its metalline qualities, and the va- 
rious dates in which it is found, fee Mineralogy, page 
1 18. For its chemical qualities, fee the places referred to 
in Chemistry-/il£x. For the* method of effaying and 
fuelling iu ore, fee Metallurgy, Part ii. fett. vi. ; Part 
iii. left. vi. See alfo Cornwall, and Pharmacy -Index.—* 

An advantageous commerce has been lately opened between 
Cornwall and the Eafl Indies and China. In 1791 about 
3OCO tons ol tin were railed in Cornwall ; of which 2200 
tons were fold in the European market for L- 7 2 each, and 
8c o toiu carried to India and China at L. 62 per ton. 

1 INC AT, the name by which crude or impure borax is 
called. See Borax and Chemistry •Index. 

TINCTURE, in pharmacy. See Pharm \cv-Index. 

TINDAL (Dr Matthew), a famous Englifh writer, was 
the Ion ol the reverend Mr John Tindal ol Beer- Ferres in 
Devonshire, and was born about the year 1657. He itudied 
at Lincoln college in Oxford, whence he removed to Exeter, 
and was afterwards elefted fellow of All Soub. In 168 5 
he took the degree of doftor ot law, and m the rei^n of 
James II. declared him felt a Roman Catholic; but foon 
renounced that religion. After the revolution he publilh- 
cd icveral pamphlet* in favour of government, the libcity 
of the prefs, dtc. Hu “ Rights of the Chrtfiian Church 
afferted," occalinncd his having a violent contefl with the 
high church clergy; and his treatife “ Chrillianity as old as 
the Creation, 1 ' publilhed in 1730, made much noife, and 
was anfwcicd by tevcral writcis, particularly by Dr Cony- 
bearc, Mr Forfter, and Dr LeUnd. Dr Tindal died at 
London in Augult 1733. He left in inanuferrpt a feconJ 
volume of his “ Chritiianity as old as the Creation the 
preface to which has been publilhed. Mr Pope has fati- 
tized Dr Tindal in his Dunciad. 

TINDALE (William). See Tyndall 

TINNING, the covering or lining any thing with melted 
tin, or tin reduced to a very fine leaf. Looking -glafles are 
foliated or tinned with thin plates of beaten tin, the whole 
bigneb of the glafs, applied or fafiened thereto by means of 
quick iilrcr. See Foluting of Footing Gifftr. 

Tissisa of Copper. See Copper, n° 25—28. 

TINNITUS aueium, a noife in the ears like the con- 
tinued found ol bells, very common in many diforders, par- 
ticularly in nervous fevers. 

TIPPERARY, a county of the province of Munller in 
Ireland, bounded on (he weff by that of Limerick and Clare, 
on the call by the county of Kilkenny and Queen's Coun- 
ty, on the fouth by the oounty of Waterford, and on 
the north and north -call by King's- county and the territory 
of the ancient 0 ‘Carols. It cxicuds about 42 miles in 

length, 
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length, 37 in breadth, conuininp 599,505 acres, divided 
Ti p* la. into is baronies, in which arc ftveral market towns and 
u ' boroughs. It fend* eight members to parliament, ««*. two 
fwfb't f or ij i€ county, two for the city of Caine], and two for each 
©f horou.:ha of Clonmell, Fetherd, and Thurles. The 
fra/mul. north part of it is mountainous and cold ; but in the fouth 
the air is milder, and the foil much more feitile, producing 
plenty of com, and good pafture for the numerous herds of 
cattle and flocks of fheep with which it abounds. The 
not th part i* called OrmuhJ, and for a long time pave the 
title ot tar^ and aftcrw?rds of marquis and t/vir, to the 
noble family o> butler, defeended from a filler of Thomas 
a bcckct archbiftiop of Canter buty, till, at the accrffion of 
George I. the laft duke was attainted of high-treafon, ;»»d 
died abroad. In that part of the county, the family had 

f reat prerogatives and privileges granted them by Edward 
II. Another difiri& in this county was anciently called 
the County of the Holy Cruft of Tipper ary y from a fame- us 
abbey in it fty’.cd Holy Croft , on account of a piece of 
Chrill’s cTofs that was laid to he preferred there. This 
abbey and diftriA enjoyed alfo fpecial privileges in former 
times. The remains of the abbey, or rather the fpot where 
it Hood, are bill held in great veneration, and much' reforted 
to hy the Roman Catholic* 

TIPSTAFF, an officer who attends the judges with a 
kind of ftaff tipped with filver, and takes into his charge 
all pr; loners who are committed or turned over at a judge’s 
chambers. 

TIPULA, the crame flt ; a genus of infecH belong 
ing to the order of diptera. The mouth is a prolongation 
cf the head ; the upper-jaw is arched. They have tw'o 
palpi, which arc curved, and longer than the head. The 
probofeis is Ihort, and bends inwards. Gmclin enumerates 
I25 fpecin, of which 14 arc Biitilh. They art divided 
into two families. 1 . Thofe with wings difplayed. 2. Thofe 
with wings incumbent, and which in form rcfcmblc a 
gnat. 

This two- winged infedt is often taken for the gnat, which 
it refcmblcs, hut has not its mifehievous inftind, nor its 
murderous prob«fc*8. The larger tipulir go by the name 
of JrmtjlrJfet, the frrall one# by that of tuft- (form ; the 
Utter, in fine fummer evenings, flutter about the watcr-fide 
in legions, through which a perfon may pals on his way 
unhurt. The fh rill noife they make with their wings is 
not very difcernitle. Tipulae, before they become inhabi- 
tants of the air, creep under the form of grubs. Thofe 
which turn to larger tipulx dwell in holes of decayed wil- 
lows, in the dampeft places, where they change into chry- 
falids, and in that Hate have the faculty of breathing thro* 
two fmall curve horns; befidrs which they arc endowed 
with progrtffiva motion, but not ictrogrcfnve, being im- 
peded by little fpims placed on every ring of the abdomen. 
When the fhroud is torn, the infedt, prettily apparelled, 
cfcapcs from his gloomy habitation by means of his wings, 
which often are variegated, and takes his paltime in the 
field* Its long legs, anti its wings, mutually aflift each 
other when it either walks or flics. The larva: and clny- 
falids of the little tipulse are found in water. They arc 
various 40 colour, form, and carriage ; fome being grey, 
Others biown, and others red ; fome, like the polypus, fur- 
nifhcd with a pair of arms ; fcveral with cylindrical tubes 
that perform the olf.ee of vent-holes. ThclC fwim with 
nimble orfs ; thofe never leave the holes they have dug for 
themklvcs in the banks ol r:vulet3. EaAly, others make 
a filken cod that receives part of their body; but all cf 
them, aftet a period, renounce their reptile and aquatic 
life, and receive wings from the hands of nature. Their 
frame is then fo weak, that a touch is enough to crufh them. 


They are fometlmes of a beautiful green, fometlme* coal- 
black; and the molt remarkable arc thofe whofc foi e-Icg*, . Tt ^ ‘ 
extraordinarily Ion/, do not touch the ground, aud are 
moveable like antenns. In this ftate of perfection, the ti- 
pulx being provided with proper organs, apply thcmfclvcs 
to the propagation of the fpecics. Thofe fame poor infedts, 
who in the fiatc of larvae have cfcapcd the voracioutncfs of 
fifties, often Income, in thtir progrefs through the air, a 
prey to equally mercilefs birds. 

TIRE, in the fea language, is a row of cannon placed 
along a ftiip’s fide, cither above upon deck, or below, di- 
ftinguilhed by the epithets of upper and lower tiret. 

TIROL, a county o* Germany in the circle of Aoitria, 
under w r bich may be included the territories belonging t« 
the hi. 'hops of Briien, Trent, and Chur, Teutonic Order, 
and the prince of Dcitnchftcin, the Auilrian fctgniorics 
before the Arlberg, and the AuArian distri&s in Swabia. 

It is f 50 miles in length, and tao in breadth, and contain* 

18 U ? gc towns. 

The face of the country is very' mountainous. Of thefe 
mountains, fomc have their tops always buried in fnow ; 
others arc covered with woods, abounding with a variety' 
of game ; and others arc rich in metals, and marble of all 
colours. Of the lower, fome yield plenty of corn, others 
wine, and woods of chefnut trees. The valleys arc exceed- 
ing fertile alio, and plcafant. In fome place* confidcrablc 
quantities of flax arc railed, in others there is a good breed 
o» horfes and horned cattle ; and, among the mountains, 
abundance of chamois and wild goats. In this country are 
alio found precious Hones of fcveral forts fas granates, ru- * 
bies, amcthyfts, emeralds, ard a fpcciet of diamonds, abates, 
cornelians, chalcedonies, malachites, &c. nor is it without 
hot-baths, acid waters, faltpits, mines of filver, copper, 
and lead, mineral colours, alum, and vitriol. The princip d 
river of Tirol is the Inn, which, after traveling the country, 
and receiving a number of lcfTer A reams into it, enters Ba- 
varia, in which, at Paflau, it falls into the Danube. The 
men here are very tall, robuft, and vigorous ; the women 
alfo arc flout, aud generally fair ; and both fexes have a 
mixture of the Italian and German in their tempers and 
character*. As there is little trade or manufs&tire in the 
country, except what is oecafioned by the mines and fait- 
works, many of the common people are obliged to feck a 
ftrbfiftence clfcwberc. A particular kind of falutaiion is 
uled all over Tirol. When a oerfoo corr.es into a houfe, 
he fays, “ Hail ! JefusChriil the aniwer is, 11 May Cl- rill 
be praifed, and the Holy Virgin his mother/’ Then the 
matter of the houfe takes the vilitov by the hand. This fa- 
1 ut at ion is fixed up in print at all the doors, with an advrr- 
ttfement tacked to it, importing, that pope Clerticnt XI. 
granted 100 .days indulgence, and a plenary abfolutton, to 
thofe who ftiould pronounce the flotation and atifwer, as 
often as tbey did it. The emperor has forts and citadels 
fo advintageoufly frtu&ted on rocks and mountains all over 
the country, that they command all the valleys, avenues, and 
panes that lead into it. The inhabitants, however, to keep 
than in good humour, arc more gently treated, and not fo 
highly taxed as thofe of the otheT hereditary countries. 

As to the Aates, tbey are much the fame in this country as 
in the other AuArian territories, except that the pcafants 
here fend deputies to the diets Tiro! came to the honfc 
ofAuftriain the year 1363, when Margaret, counters there- 
of, bequeatiifid it to her uncles the dukes of AnArii. Tlic ' 
arms of Tirol arc an eagle gules, in a field argent. The 
counts of Trap arc herediiar) Aewards ; the lords of Glofz, . 
chamberlains ; the princes of Trautfon, marshals ; the counts 
of VVoikenftein, mafiersof the horfc and carvers ; the houfe 
of Spaur, cupbearers ; the counts of Kunglj fewer p and 
i ' rangers j • 


TIT [ 536 ] TIT 


Tit«n. rangers ; the counts of Brandi*, keepers o f the jewels ; the 
111 T houfc of Welfperg, purveyors and ftaff bearers ; ami the 
counts of Coalto, 'ale-oners. Bcfidcs the governor, here 
are three fovereign colleges, fubordinate to the court at 
Vienna, which fit at Infpruclc, and have their different de- 
partments. Toward* the cxpencca of the military eftablifh- 
ment of this county, the proportion is ioo,CD 3 florins year- 
ly ; but no more than one regiment ef foot is generally 
quartered in it. 

Tirol is divided into fix quarters, as they are called ; name- 
ly, thofc of the Lower and Upper lnnthal, Vinlfgow, Ltch, 
Efiack, and Pufierthal. 

TITAN, in fabulous hiftory, the fon of Coclus and 
Terra, and the cldeft brother of Saturn, fuffered the Utter 
to erjoy i*.c crown, on condition that he (hould bring up 
none of his male HTue, by which means the crown would 
at length revert to him ; but Jupiter being fpared by the 
addreU of Rhea, Saturn’s wife. Titan and his chrildrcn were 
fo enraged at feeing their hopes frudrated, that they took 
up arms to revenge the injury ; and not only defeated Sa- 
turn, but kept him and his wife prifoners till he was deliver- 
ed by Jupiter, who defeated the 1 'itars; when from the blood 
of thefe Titans (lain in the battle', proceeded ferpents, fcor- 
pious, and all venomous reptiles. See Saturn. 

.Such is the account given by the poets of this family of 
Grecian and Roman gods. From the fragments of Sancho- 
niiitho, however, and other ancient writer", many learned men 
have inferred that the Titans were an early race of ambitions 
heroes, who laid the foundation of that idolatry which quick 
• ly overfpread thwworld, and that by adorning the names of 
the luminaries of heaven they contrived to get themfelves 
every where adored as the Dii majoeum gentium. That the 
word Titan fignifics the fun, there can indeed be very little 
doubt. Every one knows that fuch was its Jignificatiou in 
the Aeolic dialed ; ar.d as it is evidently compounded of 77 , 
which, in fomc oriental tongues, fignifics bright or clear, 
and Tun, which fignifics a country or the earth, it may be 
fafely concluded that Titan was the name of the fun before 
the word was imported into Greece. But the great 
queftion among antiquarians is, of what country was that 
race which, affirming to themfelves the names of the heaven- 
ly bodies, introduced into the world that fpccics of idolatry 
which 19 known by the appellation of Hero ■wrflAp ? 

M. Pcaron, in a work publifhed many yean, ago, and cn. 
titled The /luUquiuet of Nciiont, maintains that the Titan* 
were a family of Sacx or Scythians, who made their £t(l 
appearance beyond Media and mount I mans, in the upper 
region* of Afia ; that they were the defeendants of Gomer 
the fon of Japheth and grandl’on of Noah ; and that after 
conquering a great part of the w-orld, upon entering Upper 
Phrygia, they quitted their ancient name of Gomerians or 
Cimmerians, attd afTurred that of Titans. All this, he fays, 
happened before the birth of Abraham and the foundation 
of tlie AfTyrian monarchy ; and he makes Uranus, their fe- 
cund prince in the order of fucccflion, to have conquered 
Thrace, Greece, the Ifland of Crete, and a great part of 
Europe. Uranus was fucceeded by Saturn, and Saturn by 
Jupiter, who flourifhed, he fays, 3:0 years before Mofes, 
and divided his vaft empire between himfclf, his brother Plu- 
to, and his confin-gcrman Allas, who was called Telamon. 
For the truth of this genealogy of the Titans M. Pc/.ron 
appeals to the mod approved Greek hidorians ; but unlucki- 
ly for his hypothefis thefe writers have not a fingle fen- 
tence by which it can be fairly fupported. It fuppofes 
sot only the great antiquity of the Scythians, but like- 
wife their early progrefs in arts and fciences, contrary to 
what we have proved in other articles of this work. See 
oCclpturi, b 3 4 and 5. ar.d Scythia. 


Others, taking the fragment of Snuchoniatho's Pherilclan Titan, 
hiftory for their guide, have fuppoled the Titans to have 
been the defendants of Ham. Of this opinion was bilhop 
Cumberland ; and our learned friend Dr Doig, to whom 
we have been indebted for gicatcr favours, indulged us with • 
theperufal of a manuferiot, in which, with erudition and in- 
genuity ftrugglitw for the pre-eminence, he traces that im- 
pious family from the profane ion of Noah, and (hows by 
what means they (pread the indolatrous worfhip of them- 
felves over the greater part of the ancient world. Cronus 
oi whofc exploits fome account ha* been given cifewherc 
(fee SanchoniathoI, he holds to be Ham ; and tracing 
the piogrtfs of the family from Phoenicia to Cyprus, from 
Cyprus to Rhodes, thence to Crete, and from Crete to Sa- 
mathrace, he finds icafon to conclude that the branch called 
Thant or Tit a aide t flourifhed about the er* of Abraham, 
with whom, or with hi* fon Ifaac, he think* the Cretan Ju- 
piter mufl have teen contemporary. As they proceeded 
from countries which were the original feat of civilization 
to others in which mankind had funk into the groficfl bar- 
bariim, it \V2$ cafy for them to perfuade the ignorant inha- 
bitant* that they derived the arts of civil life from their pa- 
rert the *fun, and in confcquencc of their relation to birr, to 
aFumc to themfelves divine honours. To a fk how they 
came to think of fuch grofs impiety, is a quell ion as fix>lrfii 
as it would be to afk how Ham their anccfto r became fo 
wicked as to entail the curfc of God upon btmfclf and hin po- 
flerity. The origin of evil is involved in difficulties ; hut 
leaving all inquiries into it to be profccutcd by the meta- 
phyfician and moralift, it is furcly more probable that the 
worfliip of dead men originated among the defeendantsbf 
Ham than among tliofc ot Shem ar.d Japheth ; and lint the 
fragment of Sanchorriatho, when giving an account of the 
origin of the Titans, the undoubted authors of that worfhip, 
is more deferving of credit than the fabulous and comparitivc- 
ly late writers of Greece and Rome. 

TITHES, in ecclcfinftical law, are defined to be the 
tenth part of the incrcafc, yearly ariJing and renewing from 
the profits of lands, thedlock upon lands, and the pcrfonal 
induflry of the inhabitants: the fitd fpecies being ufually 
called predial, a# of com, grafs, hops, and word ; the fccorul 
mixed, as of wool, milk, pigs, &c. confiding of natural pru- 
du&s, but nurtured and preferred in part by the care of 
man; and o 1 thefe the tenth mad be paid ingiofs; the 
third perfonal, as of manual occupations, trades, fifheritt, 
and the like ; and of thefe only the tenth-part of the clear 
gains and profits is due. 

We (hall, in this article, confider, 1. The original of the 
right of tithes, a. In whom tha; right at prefent fubfiftj. 

3. Who may be dilcharged, either totally or in part, from 
paying them. 

1. As to their original, we will not put the title of the 
clergy to tithes upon any divine right ; though fuch a right 
certainly commenced, and we believe an certainly ceafed, 
with the Jcwifli theocracy. Yet an honourable and com- 
petent maintenance for the miniftm of the gofpcl is un- ^ 
doubtcdly jure dnino , whatever the particular mode of that . mM0 a. 
maintenance may be. For, bellies the pofitivc precepts of 
the New Teftament, natural reafon will tell us, that an 
order o c men who are fepa rated .from the world, and excluded 
from other lucrative prnftffions for the fake of the red of 
mankind, have a right to be fumifhed with the ncceflaries, 
conveniences, and moderate enjoyments of life, at their cx- 
pence ; for whofc benefit they forego the ufual means of 
providing them. Accordingly all municipal hws have pro- 
vided a liberal and decent maintenance for their national 
prieds or clergy ; ours, in particular, have edablifhcd this 
of tithes, probably in imitation of the Jevvi/h law ; and p<r- 
1 baps, 
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Tsd**< Haps, oonfldering t|»c degenerate ftatc of the world In gent- luufly reduced by theft arbitrary ennfee rations of tithe i, it Jf__ 

— V ■ ' ral, it may be more beneficial to the Fn-lifti ckr y to found was remedied by pope Innocent III. about the year i JO , v 
their title on the law ol the land, thqn utxm any divine right in a drcuul cpiftlc lent t< the a r chbilhnp «.f CaMcibury, 
whatfoever, unacknowledged and unfuppQrtcd by tempura! 3nd dnted from t!.c palace of Late ran : which occa'ion- 
fan^iora. ed Sir Henry Hobart and othcra to miftakc it for a dccrca 

We cannot precifcly afeertain the time when tithes were i>* the conned of I.atcnm, he'd A. D. X i 79» w bi. -i only 
fitil introduced into this country. Podbly they were con- prohibited what waa called the mfmisttom c f iiffaj, ar their 
temporary with the planting of Cluiftjpnity among the being 'ranted t n re laymen; whereas this letter of pope 
Saxons by Aujuftiu the monk, about the end of the fixth Ini •cent t^ the archbifiop ei. joined ti c payment of tithe* 
century, But the firft mention o - them which we have nut to the parfons of the refpective pantiles where every naa 
with in any written hn.difh law, is a conAituliunal decree, inhabited, agreeable to what w.i> afterwards directed by 
made in a lynod held A. D. 786, wherein the payment of the lame pope in otluzr countries. 1 his epiiik, fays Sir 
tithes in general is rtrongly enjoined. This canon or decree, Edward Coke, bonrnl not the lay fubjc&s of this realm j 
which at lirtt hound not the laity, was effectually confirmed but being rcafonablc and juft, it u; ■» allowed of, a^d (o be- 
by two kingdoms of the heptarchy, in their padiairentar came Itx ttrr*. Thu put an cffcAual ftop to all the ar- 
cooventious o' cilatcs, rcfptcViw ly con Idling of the kings of bitrary confect at iuu« of tithe? ; except fume footilcps which 
Mercia and Northumberland, the biihops dukes, lenulort. Hill continue in tliufc portions of tithes which the patfon of 
and people. Which was a few years late* - than the time one parilh hath, thou /h rarely, a right to claim in another: 
that Charlemagne clUblifhed the p-.ymer.t of them in France, for it is now universally held, that tithes arc due, of com- 
and made that famous divifiJu ul them into four parts; one moo right, to the parlon of the patifh, urlrfs there be a 
to maintain the edifice of The church, the fecond to luppoit fpccial exemption. This parfi. n oi the parifh may be either 
the p»or, the third the bi(hop, and the fourth the parochial the a&ual incumbent, or clfc the appropriate! o' the bene- 
clergy. fie* ; appropriations bciog a method of endowing monaf- 

J he next authentic mention of them is in the fmJmt Ed* tcries, which feerns to have been deviled by the regular 
tvrtrdt ft Guthruni i or the laws agreed upon between king clergy, by way of fubililutiou lo arbitrary conficratious of 
Cuthrun the Dane, and Abred and his fon Edward the tithes. 

Elder, fucceflive kings of England, about the jfar 920. 3. We obferved that tithes are due of common right 

This was a kind of treaty between thofir monarch*, which to the paifon, unlcls by fpccial exemption; let us therefore 
may be found at large in the Anglo-Saxon lau*# : wherein fee, thirdly, who may be exempted from the payment ot 
it was. rcccffnry, as Gmhrun waa a Pajnn, to provide for tl*c litlies, and hmv lands and their occupiers may be exempted 
fubftftcncc of the Chriitun clergy under liis dominion ; and or din hargid from the piyment of tithes, either in part or 
accordiuuly, we find the payment of tithes ofll only enjoin- totally ; frii. by a real comjxifuion \ or, (ccoodly, by cutlora 
ed, but a penalty added upon con-obfcrvance : which law is » >1 pre icription. 

feronded by the laws of Athclftan, about the year 930. a real compofitian is when an agreement is made 

A*! this is as much as can certainly be traced out with re- between the owner oT the lauds and the parlon or vicar, 
gani to tneir le^al original. with the confirm of the ordinary and the patron, that fuch 

2. We are next to confidcr the per font to whom tithes lands fh all for the future be difeharged from (payment of 
arc due. Upon their firft introduction, though every man tithes, by rcafim of fume land or other real recompense 
was obliged to pay tithes in general, yet he might give given to the parfon in lieu and fatUfattion thereof. This 
them to what priells he pleafed ; which were called arbitrary was permitted bylaw, bccaufc it was fuppofed that the 
crn/rc ’ at tew of titbti ; or he mijht pay them into the hands clergy would be no lofrra by fuch compohtion ; fince the 
s>f the bifhop, who diftributrd among his diocefian clergy the . content of the ordinary, whole duty it is to lake care of the 
revenues ot the church, which were then ir. common. But church in general, and of the patron, wliofc intereft it is to 
when diocefe* were divided into pariihes, the tithes of each protect that particular church, were both made neccffaiy 
parilh were allotted to its own particular minifter ; fiift by to render the compolition effectual : and hence have arifen 
common confcnt or the appointments of lords of manors, all fuch compolitions as cxift at this day by force of the 
and afterwards by the written law of the land. common law. But experience (bowing that even thiscau- 

Ai bitrary conl'ccrations of tithes took place again a r ter- tion was ineffectual, and the poffefllons of the church being 
wards, and were in general ufc till the time of king John, by this and other means every day dimiiiiihed, the difabling 
This was probably owing to the intrigues of the regular ftatute 13 Eliz. c. tc. was made; which prevents, among 
clergy, or monks of the Benedictine and other orders, under other fpiritual perfons, all parfons and vicars from making 
aichbilhop Dunilan and hit fucccfforv ; who endeavoured any conveyances of the eilatrs of their churches, other than 
to wean the people from paying their dues to the fecular for three lives or 21 yea:*. So that now, by virtue of this 
• or parochial clcr.ry (a much more valuable fet of men than ftatute, no real compofition made fince the 13 Eliz. is good 

ihemlcivcs), and were then in hopes to have drawn, by for any longer term than three lives or 21 years, though 

{aiidimonioUH pretences to extraordinary purity of life, all made by Confcnt of the patron and ordinary: which has 
ccclefiaftical profits to the coffers of their own focictics. indeed effectually dcmobfhtd this kind of traffic ; fuch cora- 

J\nd this will naturally enough account for the number and pofitiont being now rarely Leard of, unlcls by authority of 

riches of the monafferies and religious houfes which were pailiameat. 

founded in thole days, and which were frequently endowed Setond/y , a difeharge by cultom or prefeription, is where 

with tithes. For a layman, who was obliged to pay his titac out of mind fuch perfons or fuch lands have been 
tithes lomewherr, might think it good policy to cr«& an either partially or totally difeharged from the payment of 
aU>cy, and (here pay them to his own monks, or grant tithes. And this immemorial ufage is binding upon all 
them to tome abbey already ereded : fince for this dona- parties; as it is in its nature an evidence of univerfzd coa- 
tion, which really coil the patron little or nothing, he fent and acquicfccncc, at\d with rcafon fuppofes a real corn- 
might, according lo the fuperfbtion of the times, have pofition to have been formerly made. *1 his cuftom or pre- 
tnaffes for ever fung for bis foul. But in pioccfs of years, fcriplion is cither d* taudo dtamxn //, or d< rwu Jetima*do. 
the income of the poor laborious panlh-pricils being fcanda- A ruodut decimandi t commonly called by the Ample name 
Voi. XVIIL Fart IL 3 Y of 
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of a moJuj only, tt where there is by cuftom a particular 
manner of tithing allowed, different from the general law of 
taking lithe* in kind, which arc the a&ual tenth-part of the 
annual increate. This is femetimes a pecuniary compenfa- 
tion, as twopence an sctc for the tithe of land : fometimea 
it it a comprafation in work and labour, as that the par Ion 
(hall have only the twelfth cock of hay, and not the tenth, 
in coordination of ike owner’s making it for him r lome- 
time», in lieu of a Urge quantity of crude or imperfed tithe, 
the parfou (hall hare a lets quantity when armed at greater 
maturity, as a couple of fowls in lieu of tithe cg<>s, and 
the like. Any means, in (hurt, whereby the general law of 
tithing i« altc*e.!, and a new method of taking them is intro* 
cloccd, is called a me Jus </<■ imandi, or fpecial manner o 4 tit h in 7. 

A prescription Jt non dcunnuJc is a claim to be entirely 
et-frharged of tithes, and to pay no compenfation in lieu of 
them. ! bus the king by lus prerogative is discharged 
from all tithes. So a vicar (hall pay no tithes to the 
re&or, nor the reftor to the vicar, for re. /e/in Junnai 
non fc/vit tctlejfjr. But thclc perianal privileges (not 
arifing from 01 being annexed to the land) ate pet Ion- 
ally confined to both the king and the clergy ; for their 
tenant or lefcc (nail psy tithes, though in their own oecu- 

f iatioo their lands are not generally tithablc. And, general* 
y (peaking, it is an eftabliftted rule, that in lay hands, wo- 
Jus tie- nut dumsnndo run valtt. But fpiritual pci Tons or 
corporations, as mona Aeries, abbots, lifhop*, an - ! the like, 
were always capable of having their lands totally difeharged 
of tithes by various ways : as, 1 . By real coir, petition. 
2. By the pope's bull of exemption. 3. By uni y of 
noflcfiion ; as when the redtory of a pari(h, and lands 
in tlic fame paiilh, both belonged to a religious houfe, 
thofe lands were dilchargcd of tithes by this unity of" poflef* 
fiim. 4. By preferiptioo ; having never been liable to tithes, 
by lieing always iu fpiritual hands. 5. By virtue of their 
order ; as the Knights Templars, Cillcrcians, and other*, 
whole lands were privileged by the pope with a Hilch rpe 
of tithes. 'I hough, upon the diiTolution of abbeys by 
Henry VI II. moil of thcle exemptions from tithes would 
have fallen with them, and the Linds become mhabte again, 
had they r.ot been fupported and upheld by the ftatule ;i 
Henry VIII. c. 13. which cnadts, that all perfons who 
fhould come to the poficffiou of the lands of any abbey then 
difiolved, fhould hold them free and difeharged of tithra, in 
as large aed ample a manner as the abbeys thcmfelves former* 
ly held them. And from this original have fprun^ all the 
lands which being in lay bands, do at ptc<cni claim to be 
tithe-free : for if a man can (how his lands to have been 
loch abbey lands, and alio ionite mortally difeharged of tithes 
by any of the means before-mentioned, this is now a /ood 
preferiptinn dt non dtumundc . But he mull (how both 
thefe requifites: for abbey- lands, without a fpecial ground 
of difeharge, arc not difeharged of courfr ; neither will any 
prescription Jr turn Jteimando avail in total (lifeharge of tithes, 
onlrls it relates to fucb abbey-lands. 

It is untverfaliy acknowledged that the payment of tithes 
io kind is a great dileourageroent to agriculture, They 
arc inconvenient and vocal ioua to the hufbandman, and 
operate as an impolitic tax upon induflry- The clergyman, 
too, frequently rinds them troublcfomc auil precarious ; hie 
ex pence 1 in coUe&ini' are a confiderablc drawback from their 
value, and his juft rights arc with difficulty iecurtd : he is 
too often obliged to fubmit to impofiiion, or is embroiled 
with his pariftiioner* in difputes and litigations, no Uls irk* 
feme to bia feelings tlian prejudicial to his intcrcft, and 
tending to prevent thole good clfcdta which his precepts 
fhould produce. It is thcicfore of the utuauft importance 


to parochial tranquillity, and even to religion, that feme TIAlsj, 
jull and reafonable llandard of competition could be fixed. . 

J/rnd has been propofed, but in the prefent (late of the ’ 
divifton of properly this is impoffible : and as money is 
continually changing in its value, it would alfo be a very 
improper fiandard, unlcfs feme plan could be formed by 
which the compofition could be increafed as the value of 
money diminishes. A plan of this kind has been published 
in the Tranfadtions of the Society inftituted at Bath, VoL 
IV. which thofe who arc iatcrcftcd in this lubjedt may con- 
Cult for farther information. 

T I l H i NG, ( 'T it h;nga % from the Sax. Tfe/koyr, i. e. Dr~ 
euri.sm). a number or company of ten men, with their fa* 
mi lies, knit together in a kind of lociety, and all bound to 
the king, for the peaceable behaviour of each other. An- 
ciently no min was (offend abide in England above ’orty 
days, unlcls he were eon died in feme tithing. — One o* the 
principal inhabitants of the tithing wa* annually apnointed 
to prclide over the reft, being called the tithing -m r, the 
head-borough, and io tome countries the borfehoHer, or 
borough’s calder, being fuppoftd the difereeteft man in the 
"borough, town, or tithing The diftrihution of Ett’latid • 

.into lithin »s and htmdicda is owing to kin£ .Alfred. See 
Boks* Hoi.n. x. 

TITIANO Vfcn.tt, or Trri.ts, the mod onivrrfs! 
genius lor printing of . 11 the Lomhard fchool, the bed 00- 
lourift yf all the moderns. ->nd the rr.oft eminent for hi* 

(lories, portrait*, and iandfeapes, was burn at Cpdore, nMlWf 
tlic province o Friuli, in the (late of Venice* in 1477, or^ <w ? 
in 1480 according to Vafari and Sandrart. His parents 
lent him at ten years of age to one o* hi* uncles at Venice, 
who finding th.t he lied an inclination to painting, put him 
to the fchool oi Giovanni Bcllino. 

But as ioon as Titian had fecn the works of Giorgione, 
whofc manner appeared to him abundantly more elegant, 
and lef* coo ft rained than that of Bcllino, he determined to 
quit the (lyle to which he had fo long been accirftrmed, 
and to purine the other that recommended ittrlf to him, 
by having more force, more relief, more nature, and more 
truth, evome authors affirm, that he placed himfdf as a 
dilciple with Giorgione; yet others only fay, that he cul- 
tivated an intimacy with him ; but h is undoubtedly err* 
tain that lie ftudied with that great mailer ; that lie learn- 
ed his method of blending ami uniting the colours ; and 
pi?.£lifcd his manner (o rifc&ually, that feveral of the paint* 
mgs oi Titian were taken for the performances o* Gior> 
gior.e ; and then his fuccefa infpired that artift with an in- 
vkicihle jealoufy of Titian, which broke off their connection 
for ever after. 

The reputation of Titian rofe continually ; every new 
work contributed to extend his fame through all Europe ; 
and he was conlidcrcd as the principal ornament of the age 
in which he flourifhed. And yet. Sand t art obfervet, that 
amidft all his applaufe, and conftant employment at Venice, 
his income and fortune were inconfidcrablc ; and be waa 
more remarkable for the extenfivenefs of his talents, than 
for tlic affluence of his c ire urn fiances. But when his merit 
was made known to the emperor Charles V. that monarch 
knew bow to fet a juit value on his (uperior abilities ; he 
enriched him by repeated bounties, allowed him a confider- 
ablc pcnfion. conferred on him the honour of knighthood, 
and whal was Hill more, honoured him with his friend Hup. 

He painted the portrait of that benefactor fevetal times; 
and it ts recorded by Sandrart, that one day, while the em- 
peror was lilting for his pi&ure, a pencil happening to drop 
from the painter, he (looped, took it up, and returned it | 
obligingly aulwering to the mo deft apology oi the arlitt 
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(who bluihed at the cvndefcenfion of fo great a monarch), 
that the merit of a Titian was worthy of the attendance of 
*o emperor. 

The excellence of Titian wai not fo remarkably appa- 
rent in the hillorieal compositions which he painted as in bis 
portrait* and landfc^pcs, which feem to be fuperior to alt 
competition ; and even to this day, many of them preferve 
their original beauty, being as much the admiration of the 
prclcnt age as tliey have defcmdly been of the Rge* pall. 
— It is obferved of Titian by mod writers, that in the dif- 
ferent periods of his life he had four different maimers ; 
one refcrobling 1 its fir ft inffiucrnr Bellino, which was lomc- 
what ft iff ; another, in imitation of Giorgione, more bold, 
and full of force i his third manner was the ref'ilt of ex- 
perience, knowlcd e, and judgment, beautifully natural, 
and finilhed with exquisite cate, which manner was peculiar- 
ly his own ; and in thole pictures which he painted between 
the years of approaching old age and his death may be 
noticed bis fourth manner. His portraits were very dif- 
ferently finished in his early, and in his latter time, accord- 
ing to the tettimony of Sandrart. At firit he laboured hi§ 
pictures highly, and gave them a polilhed beauty and hi ft re, 
Jo as to produce their effclk full as well when they were 
examined cloiciy as when viewed at a dillancc ; but after- 
wards, he fo managed his penciling, that their greatcll force 
and beauty appeared at a more remote view, and they plea- 
fed lefs when they were beheld more nearly. So that many 
cf thofe artifts who ftudied to imitate him, being milled by 
appearances which they did not fufficicntly confidcr, have 
imagined that Titian executed his woik with rcadincis and 
a matlerly rapidity ; and concluded that tliey fhuuld imitate 
his manner mod effectually by a fieedom of hand and a 
bold pencil : Whereas in reality, Titian took abundance 
of pains to work up his pictures to fo high a degree of per- 
fection ; and the freedom that appears in the handling 
was entirely effected by a Skilful combination of labour aud 
judgment. 

It cannot be truly affirmed, that Titian equalled the 
great matters of the Roman fchool in dcflgn ; but he al- 
ways took care to diipole his figures in fuch attitudes as 
fhowed the cnott beautiful parts of the body. His tafle in 
dcli;ning men was not generally fo correct or elegant as it 
appealed in his boys and female hgurcs ; but his colouring 
had nil the look o' real flefh, his figures breathe. He was 
not fo bold »6 Gior-ione, but in tcudcrnels and delicacy he 
proved himfcl much Superior to him and ell other art ills. 
The cxprefflon of the pafiion# was rot bis excellence, 
though tven in that refpeCt many of his figures merited the 
jufteft commendation ; but he always gave his figures an air 
of eafe and dignity. His landscapes are univerlally allowed 
to be unequalled, whether wc confiderthe forms ot his trees, 
the graud ideas of nature which appear in his fccneiy, or 
his dillancc* which agreeably delude and delight the eye of 
every obferver ; and they aie executed with a light, tender, 
and mellow pencil. He learned from nature the harmony 
ot colours, and his lints Stern aftonilh-nj, not only h r their 
force, but their lwcctneis ; and in that refpeft his colour- 
ing is accounted the ftaodaid of excellence to ail ptofeflors 
of the art. 

It would prove almoft an endlcks t/fic to enumerate the 
variety of woiks executed by this tlluftriuus artiit, at Rome, 
Venice, l>olo, as, and llottoce, as well as thole which are 
to be icrn in other cities of Italy, in England, Spain, Ger- 
many, and France ; but there are two, which are mention- 
ed as being truly admirable. One is, a Gaft Supper, pre- 
served in the Refectory at the Elcunal in Spain, which 
iv inimitably Hue; the other is at Milan, rcpieleuting Cbrill 
crowned with Thorns. ‘I ke principal figure in tue latter 


has an attitude fitll of grace and dignity irore than mortal, 
and the countenance fhows a bcncvoU nee an 4 hnmility, com- 
bined with dignity and pain, which no pencil but that of 
Titian could, fo feelingly have deferibed. It is admirably 
coloured, and tenderly and delicately penciled ; the heads 
arc wondcriully beautiful, the compolitioji excellent, acd 
the whole has a charming cffcfk by the chiaru-fcuro. 

He was of fu happy a cooftiturion. that he was never 
ill till the year 157 6, when he died of the plague, at 99 
years of age. His dilciplcs were Paulo Veronefe, Giacomo 
Tintoict, Giacomo dc Porte Baffano, and his Ions. 

TITLARK, in ornithology. See Alauda. 

TITLE, an appellation or dignity or rank given to 
princes and perfotis of diftindion. 

'l ilies were not lo common among the ancient Greeks or 
Romans as they arc in modern times. Till the reign of 
Conftantine the title of Il/u/Irioue was never given except to 
tWc who were diilinguifhcd in arms or letters: But at 
length it became hereditary in the families of princes, and 
every fon of a prince was iliultrious. The title of High* 
nefi was formerly given only to kings. The kings of Eng- 
land before the reign of Henry VIII. were addreffed by the 
title of your Grace. That monarch firit affirmed the title 
Of Highntfti and afterwards that of Mmyjly. The title of 
majefty wax firll given him by Francis l. in their enterview 
in t$JO. Charles V. was the firll king oi Spain who a£> 
fumed the fame title. 

Princes, nobles, and clergy generally have one title de- 
rived from their territories and eftates, and another derived 
from thtir rank or from feme other remarkable circum- 
flance The Pope is called the Bjbop of Romt % a::d has 
the title ot Hoftntfs. A cardinal has his name gene- 
rally from tome church, and is faluted by the name of 
Eminent , or mrfl bminent. An archbilhopp bciidc* being 
named from his dioccfc, is called bit Grate and mejl Revc* 
r.nJ : a bilhop Is aho diftinguifhed by the name of his dio- 
ccfe, and has the title of bn LurJJhip and right Reverend. 
Inferior clergymen arc denominated Reverend. 

The titles of ciowncd heads derived from their dominions 
it is unncceflaty to mention. It will be fufficiert to men- 
tion thole by whiejj they are addreffed. To an emperor 
is given the title o l Imf>e t.l Mayfly ; to kings, that of Ala- 
jejty , to the princes of Great Britain, Royal Hi^hneft ,* to 
thofe of Spain, Infant ; to clc&ors, Electoral Ntgbnefit to 
the grand duke of Tulcany, Mofi Serene Higbncft ; to the 
other princes of Italy and Germany, H'tglneft ; to the Doge 
ot Venice, Alcji Serene Prince t to the grand- mailer ot Mal- 
ta, Eminence i to nuncios and ambaffadcre of crowned heads. 
Excellency ; to dukes, Grate i to maiqutffcf, cails, and barons, 
Lordjlip. 

The emperor of China, among his titles, takes that of 
Tien d*», * k Son of Heaven." The Orientals, it is obierved, 
are exceedingly torn! of titles: the finiple governor of Schi- 
ras, for inftance, after a pompous enumeration of qualities, 
lordfhips, Sic. adds the titles of Ilotoer of CourtrJj> Nutmeg 
of Lonjo at ion, and Rofeof Dehglt. 

Title, io law, denotes any right which a perfon has 
to the pofleilion of a thing, or an authentic .nllrument 
whereby he can piovc hi* right- See the articles Right, 
Proper! y, 5cc. 

Tina to tie Crown tn tie Br'tiifh Conjlitviion. See Suc- 
cession. 

T i PMOUSE, in ornithology. See Par us. 

TITULAR, denotes a person iavcfled with a title, in 
virtue oi which he holds an office or benefice, whether he 
perform the functions thereof or not. 

'll i US Vr sr Asian us, the Human emperor, the fon of 
Vdpaiian ; of whom it is 1 elated, that not being able to re- 
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T T5»^ coJIcfl arvremark able gooi lAion he had done on a certain 
Tnfcicfo ^ c exc l a * me d» “ I have loll a day !*' He might 

s * “ Ct . truly be called the father of bit peop/e ; and though Rome 
laboured under various public calamities during Ins reign. 
Inch wxs his equitable mid mild adroiniftration, that he con- 
(lautly preferred his popularity. He was a great lover of 
learning, and cqmpoicd lcverid poems. He reigned but 
two years ; and it is thought Domitisn his brother poifoned 
him, A. I>- 81, aged 41. Sec ( Hijlary of) Rome. 

T 1 VIOT hills See Chf.viot. 

TIVOLI, the modem name of Tibur. 

TOAD, in zoology. See Ran a. 

7 ‘oAn-FIfh. Src Lor m us. 

Todjt-Fsax, in botany. See Antirrhinum. 

7 ‘ortn Stone, a genus of argillaceous earths examined by 
Dr Withering. He deferibe* it »a of a dark-btowrilh grey 
colour ; its texture granular ; neither efFervefein^ with acids 
nor linkin'? fire with Heel. The cavities of it are filled 
with cryftallized fpar, and in a ftrong heat it is fufible per 
rtUJf'lUsljt' An hundred parts of toad-ftonc contain from 56 to 
tiea$'Ur ^3 5 of filccous earth, near 15 of argillaceous earth, 7.5 

17s*. ol calcareous earth, and 16 of oxydated iron. Dr Kirwan 

obferves, that the toad llone is not much different from ba- 
falter, oniv that it is footer : it contains alfo a (mailer pto- 
portion o‘ iron, and a larger one o* fdiceous eaith. 

TOBACCO, in botany. See Nicotiana and Snuff. 

The Indians (fays Dr Leake) poifon their arrows with 
the oil of tobacco, which, info fed into a frefh wound, occa- 
fions lick pels and vomitin.r, or convulfions and death ; with 
what fa’ety therefore, fetting afide propriety, the fubtile pow- 
dcr of this plant, called fnuff, may he applied to the tender, 
Pr*au*l internal furface of the m>fe, it may lie proper to inquire; for, 
f.Jfny mi if the oil of tobacco is a mortal poifon when applied to the 

tLrbifr.fr, 

op<n veffeli of*a wound, furcly this plant, when taken in 
*{<r? * ^ f l, hlf ance as fnufF, mnft in a certain degree be injurious. 

From the infinite number of nerves diffuftd over the mucous 
membrane of the nole, it 19 endowed with exquifitc feeling ; 
and, the better to preferve the fenfc ot fmclling, thofe nerves 
tie continually lubricated with moiilurc. 

By the almofl cauflic acrimony of fnuff, this moifture is 
dried up, and thofe fine, delicate nerves* the organs of fmcll- 
ing, are rendered callous and infcnfible. To this feP-evi- 
dcut bad cffeA may be added the nurrotie oi*ftupifying 
power of tobacco, by which not only the brain and nerves 
arc injured, but alfo the eyes depending upon their inllu- 
cncc, together with the fenfc of fmcllinj ; and, from the 
force with which fnuff is ufually drawn up the nofe, its par- 
fag e will be ohftruftcd, and the voice lufe its clcamefs and 
diitinA articulation. 

Bcfidcs thofe pernicious qualities, fnuff often involuntaii- 
I y defcciids into the ftoraach, creating naufea, lefs of ap- 
petite, and vomiting ; and by its na*c.tic power will Jimi- 
cifh nervous influence and impair digeflion ; it difcolours 
the (kin contiguous to the nofc, and will taint the fwccteJl 
breath with the tank odour of a tobacco calk. For this 
reafon the ladies of falhion in I* rar.ee fcldonj take lnuff till 
they are married ; a very high compliment, no doubt, to 
their bufbands. The only advantage of taking fnuff is 
that of hurraing, which, in ftusgifh, phlegmatic habits, will 
give univerfal enneufiion to the body, and promote a. more 
free circulation of the blood ; hut of this benefit, fnuit- 
takcre are deprived, from being familiar with its ufe. 

We have been told, that tobacco, when chewed, is a pie- 
fervative again ft hunger : but this is a vulgar error ; for, 
in reality, it may more properly be faid to deftroy appetite 
by the profwfe di (charge of faliva, which has already been 
eonfidcred as a powerful, diffoiving fluid, effcutial both to 
appetite and digeftiou. In finoking, the fumes of tobacco 


induce a kind of pleafing infenfibdity not wflly deferibed. Tab# f f*, 
Its narcotic odour, thus adminiftcred, equally infatuates the Tob*". 
ignorant favage and the intelligent phiiofopher ; but, by r ' ' * 
the large expencc of faliva thereby oocafioned, it is produc- 
tive of many diforders of the head and itomach, particularly 
the laft. 

Ton jcco- P ipe- Fi/b. Sec Fiimuu. 

ToiJtcco-umte. See Pharmacy-/<u&:*. 

TOBAGO, one of the Caribbee iflands, ceded to Great 
Britain by the treaty of Paris in 1763, taken by the French 
in 1781, and retaken by the Britifh in 1793. It lies in 
the latitude of 1 1 degrees 10 minutes north, and 59 degree* 

40 minutes longitude weft from London, about 40 league* 
foutli by-welt from Barbadocs, 3$ louth-caft from St Vin- 
cents, 20 fouth-caft from Grenada, U norih-eaft from thtf 
Spanish ifl»nd of Trtnidada, and between 30 and 4c north, 
rift from the Spanish mam. According to tbe latcft ac- 
counts, it is fomcwhnt more than 30 miles in length from 
north call to fouth-weft, between H and 9 in breadth, and 
from 23 to 25 leagues in circumference. The Englifh vi- 
filed this ifland very early. Sir Robert Dudley being there 
, in the reign of queen Elizabeth. In that of Charles I. 
William earl of Pembroke procured a grant of this, with 
two other fmall iflands ; but died before he was able to csrry 
into execution his defigs of fettling them. In A. D. t6«a 
fomc merchants ot Zealand fent over a fmall colony thither, 
and gave it the name of AVw Wolthermt but before they 
were able thoroughly to ettablifli themfelves, they weitf 
deftroyed by the Indians affitted by the Spaniards. Ten years 
after, James Duke of Courland fent a colony thither, who 
fettled thcmfclves upon Great Courland bay, and made a 
conikkrablc progreis in planting. A. D. 1 65 4, Meffieurs 
Adrian and Cornelius Lampfius, two opulent merchants of 
Flufhing, fent a conlidemble number ol people thither, who 
fettled on the other fide of the ifland, and lived in amity 
with the Courlanders, until they learned that the king of 
Sweden had lcized the perfon of their duke and di.fpoflcf- 
Ird him of his dominions, when they attacked and forced 
his fubiefls to fubntit. The duke being afterwards re- 
ftored, he obtained from Charles 11 . a grant of this ifland, 
dated the 17th o*' November 1664. In the fccond Dutch 
war the count d’Kflrecs, by order of his matter, to- 
tally ruined it at the dofe of the year 1677 ; and from that 
time it continued watle till Britain took poffeiTion of it after 
the treaty of Paris. The climate, notwithftanding its vici- 
nity to the line, ri fo tempered by the breezes from the fra, 
as to be very lupportable even 10 Europeans ; and hath the 
fame advantages with that of Gsemuh, in having regular 
feafons, and alfo in being exempt from the hurricanes There 
are throughout the ifland many riling grounds, though, ex- 
cept at the north-calt extremity, these is no part of it that 
can be ftylcd mountainous ; and even there the country is 
far from being rugged or imp affable. The foil, if we may 

credit either Dutch or French writers, is as fertile and lux- 
uriant as any of the iflands and very finely diveiiificd. 

Ground provifions of alt forts have been railed in great 
plenty, a vatl variety of vegetable*, excellent in their kind, 
fome for food, fomc for phyfic. Almofl every Ipecies of 
vleiul timber is to be found here, and fome of an enormous 
iize; amongft others, the true cinnamon and nutmeg tree, 
a* the Dutch confcfs, and of which none could be better 
judges ; whole groves ol faffafrss, and of trees that bear the 
true gum copal, with otlier odoriferous plants that render 
the air whole fome and plcafant. It is as well wateted as 
can be wiihcd, by rivers that fall into the lea on both 
fiacs, many fniallcr it reams, and fine ficfh (brings inalmoft 
every part of the ifland. The fea-coaft is indented by 10 
or 12 lair and fpackiu* bays, and there arc amongit thefe 
4 one 
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TtV&i eae or two ports capable «f receiving as Urge Alps as ever 

j! vifited I hole fra*. The*e are wild hows in great plenty, 

^ abundance o» fowls of different kinds, and a vail variety of 

fea and river filh. At the north call extremity lies Little 

Tobago, which is two miles long, and about hal: a mile 
broad, very capable of improvement. 

TOBOLSK I, the capital of Siberia, is fitnated at the 
confluence of the rivers Tobol and Irtifh, in N. Lat. jb" 
U, E. Long. 6»“ 1 8'. The city Hands upon the atccnt of 
a hi« h lull, the lower part of which is inhabited by Mahn- 
me tan Tartars, who cany on a confidcrablc traffic upon the 
river Iitifh, and convey their merchandise quite aero fa Great 
Tartary, as far a9 China. 'The river Irtifh ii reckoned as 
rapid as the Danube ; runs from the fouth, and empties it- 
fielf into the Oby : the Tobol wafhes the other fid£ of the 
town, and a little below it falls into the Irtifh. By means 
of thefe two rivers, there is a conftant flow of merchandise 
into the city during the fummer Icafon. Tobollki is there- 
fore a great mait for the commodities of Mufcovy, Tart ary, 
and other countries : and here is a great concourfe of mer- 
chants. All lorts of provilions are plentiful and cheap. An 
hundred weight of rice is fold 'or i<S copecs, equal to about 
eight pence Sterling ; a flurgeon weighing 40 pounds, 'or 
halt that money ; an ox for two rix- dollars, and every other 
article in proportion : the adjacent country abounds with 
game in ^reat variety. 1 he luprerre court of judicature for 
all Siberia is held in this city, which is alfo the feat of a 
metropolitan, lent hither from Mofcow to excrcifc fpiritual 
juriUlieiion over the whole kingdom. Tobollki is well for- 
tified, and defended by a llrono garrifon, under the com- 
maud of the waiwode, who rcfidcs in the place, and takes 
charge of the fur tribute, which is here deposited in proper 
magazines. This governor enjoys a very cxtenfivc com- 
mand, and can occafionally bring into the field 9*00 men, 
befdis a flroug body of Tartars on horfeback, to make head 
agaiuft the Kalmucks and Coflacks, in their repeated in- 
curlionB. A fufficient number of Kufliaus, called Jrm~ 
Jieih t arc kept in continual pay by the government, on the 
harks of the Irtifh, to fupply travellers on the czar’s ac- 
count with men, boats, or carriages, to convey them as far 
as .Surgut on the Oby, a voyage of 200 leagues by water. 
This is the common method of travelling in the fummer ; 
but in winter the journey by land is not hah fo long, 
being performed in fleds over the ice and inuw, with which 
the country is covered. Thefe fleds are moved by a pair 
of does, which will draw a load of too pounds with fur- 
prifing expedition. They are hired at ealy talcs, ard du- 
ring one half of the year may be feen Ilyin* over the fnow 
in great numhcis. *1 he city is iuppofed to contain i <,000 
inhabitants. It is 800 raiks call from Moicow, arid 1000 
from Peterfburgh. 

TODDA Paxna. Sec Cycas. 

TODDY, a name qiven to the juice of the cocoa nut 
tree, ike A a ax. — T oddy is alfo a name given to a mix- 
ture of fptrits, water, and fu.*ar. 

Toi>or-8ird. Sec Loxia, fpccics If. 

TODUS, the Tonv, in ornithology ; a uenus belonging 
to the order of pint. The beak is (lender, dr prefled, broad, 
and the bafie befet with brittles. 'The noffrils are fmall and 
oval. The toes arc pheed three before and one behind ; 
the middle are greatly connected to the outer. There are 
15 fpecie«j according to Dr Latham. 

u Birds of this genua (fays that eminent ornithologift) 
inhabit the warmer parts of America. They vary confi- 
derably in their bills as to breadth, but all of them have a 
Certain flat nets, or dcprefEon, which is peculiar. They have 
great affinity to the flycatchers ; and indeed, to Ipcak the 
truth, the two genera run much into one another ; however, 


in one thing they differ materially j for in the tody the 
outer and middle toes are much eonne&ed, whereas iu the 
flycatcher genus they arc divi J ed to their origin." ■ 

TOG A, in Roman antiquity, a wide woollen gown or 
mantle, which feem* to have been of a fcmicircular form, 
without fleeves ; differing both in richnefs and largenefv, ac- 
cording to the circumrtances of the wearer, and ufed only 
upon occafion of appearing in public. ' 

Every body knows that the toga was the diftinguifhed 
mark of a Roman s hence, the jvi fo^e, or privilege of a 
Roman citizen ; i. *. the rii*ht of wearing a Roman habit, 
and of taking, as they explain it, fire and water through the 
Roman empire 

TOKAY-Wme, derives it/, name from a town of Hun- 
gary, where it is produced. ‘There are four forts ol wine 
made from the fame (napes, diftinguiflied at Tokay by the 
names of */pnn % aufpruc b, maftlacb, ard the common critic. 

The effence is made by picking out the half-dried and (hri* 
veiled grapes, and putting them into a pCifbrated veffel, 
where they remain as long ‘as any [nice runs off by the mere 
preffure of their own weight. 'This is put into linall calks. 

The auforuch is made by pouring the ex prefled juice of the 
grapes from which the former had been picked on thofe that 
yielded the cffcncc, and treading them with the feet. The 
liquor thus obtained Hands for a day or two to ferment, and 
then is poured into fmall calks, which arc kept in the atr foe 
about a month, and a'.tcrwa r il*> put into calks. The fame 
process is a.»ain repeated by the addition of more juice to 
the grapes which hive already undergone the two former 
prrffures, and they are now wrung with the hands ; and thus 
is had the mafslach. The fourth kind is made by taking all the 
grape* together at firil, and Cubmitting them to the gicatell 
preffure : this is chiefly prepared by the peafant*. The ef- 
fence is thick, and very iweit and lulcious: it is chiefly ufed 
to mix with the other kinds. The aufprtich is the wine 
commonly exported, and which is known in foreign coun- 
tries by the name of Toiay. 

The goodnefs of it is determined by the following rules. 

The colour fhould neither be reddifh nor very pale, but * 
light filvcr: in trying it, the palate and tip of the tom rue 
fhould be wetted without fwallowrng it, and if it mani'eft 
any acrimony to the tongue, it is not good ; but the taffe 
ourht to be loft and mild: when poured out, it fhould form 
globules in the ?lafs, am! have an oily appearance : when 
genuine, the ffrongell it, always of the bcil quality : when 
fwadlowed, it fhould have an earthy illnnrcnt taftc in the 
tnouth, which is called the taffe of the root. All tokay 
wine has an aromatic taftc, which ditlinpuifhes it from every 
other ipeerrs of wine. It keeps to any age, and improve*- 
by time : but is never good till about three years old. It 
is the bed way to tranfport it in c:.iks ; for when it is oa 
the lea*, it frrments three times every ferion, ar.d thus re- 
fines ittclf. When in bottles, there muff be an empty fpicc 
led between the wine and the cork, other wife it would burft 
the bottle. A little oil is put upon the furfzce, and a piece 
of bladder tied over the cork. ’The bottles ate always laid 
on their Tides in fand. PbUofopbictU TramftSimu % vol. Ixiii. 
part ii. p. 292, &c. 

TOKENS. See TKjDfSMtNs-Token/. 

TOItSE, a French mcafure containing Gx of their feet,, 
or a fathom. 

TOLAHD (John), a very famous writer, was horn near 
Londonderry in Ireland, 167c, and educated in the Ponifh 
relinon ; but at »6 years of age embraced the principles of 
the Proteflants He lludied three years at the univerfity-of 
Glaf^ow ; was created mailer of arts in the univerfity o! £- ' 
dinhurgh ; and alterw'ards completed his ftudics at Leyden, 
where be ttfided two years. He then weut to Oxford, 

where. 



where, bavin; the advantage of the public library, herol- It was formerly celebrated for the exqaifite temper of theTolsrawvi 
^Ic&td materials upon various fubiedi, and computed fome fword blades made there* It is fituated in eaft longitude 3. 
pieces j among which was, A Diffrrtation to prove the re- 1 1. in north latitude 39. 50. and it 37 miles fouth from 
ceivcd hillory of the tragical death of Atilius Rcgulus, the Madrid. 

Roman conful, to be a table. He began like wile a work of TOLERATION, in matters of religion, is either civil 
greater confcqucnce, in which he undertook to (how that or ecclefiallical. Civil toleration is an impunity and fafety 
there arc no myltcries in the Chriftian religion. He pub- granted by the ftate to every fr& that does not maintain 
liihrd it in 1696 at London, under the title of Cbrifhanity doctrines inconfiftent with the public peace: and ecckli- 
tict hi \Jierio»i. 1 his book cave great otfcnce, and was at- aftical toleration i, the allowance which the church crania 
tackrd by feveral writers. He afterward wrote in favour of to its members to differ in certain opinions, not reputed fun- 
the Hanoverian lucccffion, and many other pieces. In 1707 damcutal. 

he went into Germany, where be vihted feveral courts ; and As the gods of PaTanifm were almoft all local and trite* 
in 1710 he was introduced to Prince Eugene, who gave lary, and an it was a maxim universally received that it was 
him fever*! marks of hia generofity. Upon his return to the duty of every man to worihip, together with his own 
England he was for fome time fupported by the liberality deities, the tutdary gods of the country in which he might 
of the earl of Oxford lord-trcafurer, and kept a country- chance to rriide, there was no room for peifccution in die 
houfc at Epfom ; but toon lofing his lorddiip’s favour, he Heathen world, on account of different Icorimcnts in rdi- 
pubhihed feveral pamphlets ajainft that rainifler's mealures. gion, or of the different rites with which the various dei- 
Iu the four tall years of his life he lived at Putney, but ties were worihipped. Had the primitive Chriftians joined 
uled to fpend moll jmrt of the winter in London. Mr To- their frllow-citizens in die worihip of Jupiter, Juno, and 
land died at London in 1722. He was a man of uncom* the reft of the rabble of Roman divinities, they would have 
mon abilities, published a number of curious trafts, and was been fuffered to worihip, without molcllation, the Creator 
perhaps the moll learned of all the infidel writers ; but hia of the world and the Redeemer of mankind ; for in that 
private character was far from being an amiable one ; for he cafe the God of the Chrittians would have been looked upon 
was extremely vain, and wanted thole locial viilues which as a Being cf the fame kind with the gods of the empire; 
arc the chief ornaments as well as duties of life. His poll and the great principle of intercommunity would have 
humous works, two volumes oftavo, were publifhed in 1726, remained unviotaud. But the true God had expreisly pro* 
with an account of his life and writings, by Mr Dea Mai* hibited both Jews and Chriilians from worfhipping any 
zeaux. other god betides Himfrif ; and it was their refufal to break 

TOLEDO, an ancient and trading city of Spain in that precept of their rcli -ion which made their Heathen 
New Caitile, of which it was formerly the capital. About mailer* look upon them as Atheifls, and pcrfccutc them as 
two centuries ago it is laid to have contained more than a people inimical to the ftate. Utility, and not truth, was 
A 200,000 inhabitants; but they arc now diminifhed to the object for which 1 he Heathen legiflaturcs fupported the 
1 20,000, or at moil to 30,000. It is r.dvantagcou(ly tested national religion. They well knew that the ftories told by 
on the river Tsjo, which furrounds it on two fidts ; and on their poets ol their different divinities, of die rewards of 
the latid-ftde it has an ancient wall built by a Gothic king, Elyfmm, and of the punilhments of Tartarus* were a col- 
and flanked with ICO towers. It is tested on a mountain, IcCtion of fenfeiefs fables ; but they had nothin^ better to 
which renders the ftreets uneven, and which arc nzirow; propofc to the vulgar; and they were not inch 'tranters to 
but the houfes are hue, and there are a great number of fu- ihc human heart, as to luppole that mankind could five to* 
perb ftrutlures, betides 1 7 public lquares, where the mar- gethcr in fociety without being influenced in their coudu St 
ket* are kept. The fineft buildings are the royal caftle and by fome religion. 

the cathedral church ; which lajt is the richeft and moll con* Widely different from the genius ol Paganifm was the 


but the houfes are tine, and there are a great number of fu- the human heart, at to luppole that mankind could uve to- 
perb ftrutlures, betides 1 7 public lquares, where the mar* geihcr in fociety without being influenced in their coudutfc 
keu are kept. The fineft buildings are the royal caftle and by fome religion. 

the cathedral church ; which lzft is the richeft and moll con* Widely diftcrcnt from the genius ol Paganifm was the 
fiderablc in Spain. It it fraud in the middle of the city, fpirit of the Jcwilh difpenfation. Tiuth, which is in fatt 
joining to a handfome street, with a fine fquare before it. always coincident with general utility, was the great object 
Several of the gates are very large, and of bronze There of the Mo laic law. The children of Ihacl were Tenanted 
is alio a tuperb itecple extremely nigh, from whence there is from the relt of the world, to prcfrrvc the knowledge, and 
a very diftant profpcCl The Sagrariro, or principal cha* worihip of the true God, at a lime when all the other nations 
pel, is a real treafury, in which arc 1 5 large cabinets let on eirth, forgetting the Lord that made them, were *alliag 
into the wall, full or prodigious quantities ot gold and fitver prof! rate to liocks and Hones, and worfhipping devils and 
veflels, and other w orks. There arc two mrtics of fdver impure Ipiriis. Such was the contagion of idolatry, and fo 
gilt, let all over with peails and precious lionet, with thice ftioag the prouenfity of the Ifraclites to the cuilomi and 
collars of roafly gold, enriched in like manner. There are manners of the Egyptians, and other (HjJythcifUc nations 
two bracelets and an imperial crown of the Virgin Mary, aiouud them, that the purpufr of their leparation could not 
confiding of large diamonds and other jcwil*. The weight have been frrvcd, had not Jehovah condclccnded to become 
or the gold in the crown is ij pounds. *Th€ veffcl which not only their tutelary God, but even their lupreme civil 
coutaiun the conlccrated wafer is of lilvcr gilt, as high as a Ma^iftrate (lee ThsoloCt, n° 151.) ; <0 that under the 
man, and fo heavy, that it require? 30 men to carry it ; Moiaic economy, idolatry w as the crime of high treafoo, 
within it 16 another of pure gold enriched with jewels. Here and as fuch jullly puuiflied by the laws of the ftate Among 
are 38 religious houfes, molt or which arc worthy a travel- the jews, the church and (tale were nut indeed different lo* 
ler’s notice, with many other facred buildings, a great num- cictits. They were fo thoroughly incorporated, that what 
her ol churches bclonpirig to 27 pariQtcs, and fome hofpi- was a fm in the one was a crime in the other ; and the fur- 
tala. Without the town are the remains of an amphi- feiture of ecdefiaftical privileges was the forfeiture of the 


theatre, and other antiquities. 

Toledo is aa archbilhop's fee, and the Text of the pri- 


rights of citizens. 

In many refpefts the Chriftian religion is dirtftll op* 


mate of Spain. His revenue is faii to be worth 400,000 pofite to the ritual law of Moles. It is calculated for all 


ducats, hut there are large deductions to be made from it. 
It pays 15,000 ducats to the monks of the Efcurial, he* 


nations, and intended to be propagated among all. Inflcad 
of fc para ting one people from another, one of its principal 


fidca fevtrai other pcaiioas. Toledo has alio * univenity. objects is to diffcauaatc uni v trial ten evidence, and to iocuJ* 

cate 
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Tdmsb*- cate itpon the whole human race, that mutual love which 
U * L «'■ naturally fprings from the knowledge that all men are bre- 
thren. Its ultimate end being to tram its votaries for hea- 
ven, it concern* itfeif no farther with the affairs of earth 
than to enforce by eternal fauftiona the laws of morality ; 
and the kingdom of its Founder not being of this world, it 
• kmi every nation at liberty to fabricate its own municipal 
law*, fo zs beft to fetve it* own intcreft in the various cir- 
eumrtances in which it may be placed ; and denounces a 
curie upon all who pay not to thofe laws the fuileft obedi- 
ence, when they were not obviotifly inconflftcnt with the 
bws of piety ar.d virtue, which are of prior obligation. The 
Clurdfian church therefore trufl always remain a diftinft fo- 
cicty from the (late; anti tho’, till the prelent age of hazardous 
innovation?, it has been deemed expedient in every country, 
where the truth of the gol'pci is admitted, to give to the re- 
ligion of Chrift a legal rftablifhment, and to cou*er immu- 
nities on its minillcip, this meallire has been adopted, not to 
fccurc the purity of the faith which aupcals to the private 
judgment of each individual, but merely to preferve the 
peace of society, and to pul a reftraint upon thofe actions of 
which human laws cannot take cognizance. With religion, 
Chriiliau poverrments have no farther concern than as it 
tends to promote the practice of virtue. The early Chri- 
flians, however, not underftending tiic principle upon which 
penal laws were employed to preferve the purity of the Jew- 
ilh religion ; and, a* our biefied Lord obferved to two of 
his apoftlcs, not knowing what fpint they were of — haltily 
concluded that they had a ri>ht to enforce the doctrines 
and worfhip of the New Teftamem, by the lame means 
which had been ufrd to preiervt the Ifraelitei Heady to the 
doftiines ar.d worfliip o! the Old. Hence, th'.itgh they 
had fuffered the azirellrlf per fecui ions thcmfelvcs (fee Ptr- 
»i,cu non), they mo foorier got the power of the (late in 
their hands, than they periccutcd the Pagan* lor their 
idolatry ; and afterwards, when herefies arofe in the church, 
per fronted one another for cxprtffing in different ph rales 
metaphyf'csl proportions, of fuch a mature as no human 
nund can fully comprehend. The apotlle had forewarned 
them that there mull be herefies in the church, that they 
who are approved m?y he made man (fell ; but it did not 
occur to them that perfecution for opinion is the word of 
all herefies, as it .violate* at once truth and chanty. 

Hitherto tkefe unhallowed means of bi inpin/ Chriffians 
to unilormky of faith and practice, had been only occafloo* 
ally employed from their not accurately dilliuguilhiog be- 
tween the fpint of the g of pet ami that of the law ; but as 
loon as the bifhups of Koine had brought the inhabitants of 
Europe to recognize their infallibility in explaining articles 
of faith, and deciding points o f controverfy, perfecution be- 
came a regular ami permanent in ft rumen t of ecclcfiaf fieri 
difeipline. To doubt or to deny any doftrinc to which 
thefe unerring inftruftora had given the fanftion o> their 
approbation, was held to be not onty a refilling of the 
truth, but an aft of rebellion, agai oft their facred authority; 
aud the fecolar power, of which, by various arts, they bad 
acquired the absolute direftiun, was iuftaotly employed to 
avenge both. 

44 Thu* Europe had been accuftomcd, duriug many cen- 
turies, to lee fpcculalivc opinions propagate 4 , or deft nded 
by lOicc, tlic charity and mutual forbearance which Chri- 
MJnf/.j,', ftianity recommends with lo much warmth, were foivottea, 
*f the (acred right* of conference and of private judgment were 
unheard of ' r and not only the idea of toleration, but even 
the word itfeif, in the fenlc now affixed to it, was unknown. 
A right to extirpate error by force, was univerfally allowed 
to be the prerogative of thofe who poflefled the knowledge 
of truth /' aud though the Aril reformers did not arro. 


gate to themfelves in direft terms that infallibility which Ibfartfte. 
they had refufed to the church of Rome, they were not iefa — v -w 
confident of the truth of their own doftrines, and required 
with equal ardour the princes of their party to check fuch 
as pre:umed to impugn or to oppofe them. To this requeft 
too many of thefe princes lent a willing ear. It flattered 
at once their piety and their pride to be confidered as pof- 
fefling all the rights of Jewifti princes ; and Henry the 
VII l. of England, after labouring to make his divines 
declare that ail authority eccleliutlical as well as civil flows 
from the crown, persecuted alternately the Papifts and Pro- 
tect inti. Many of hi* fuccetTors, whofe charafters were 
much Jbctter than his, thought thcmfelves duly autliorizcd, 
in virtue of their acknowledged fupremary over all Hates 
and conditions or men, to enforce by means of penal laws a 
uni ormity of laitii and worihip among their fubjefts ; and 
it was not till the revolution that any left in England feema 
to have fully under (loud, that all men have an unalienable 
right to worfhip God in the manner which to them may 
feem mod luitablc to his nature, and the relation in which 
they itand to him $ or that it ia impoffiblc to produce uni- 
formity o 4 opinion by any other me ins than candid difqui- 
fition and found rtaiouing. That the civil msgiftratc has 
a right to check the propagation of opinion! which tend on- 
ly to lap the inundations of virtue, and to diflitrb the peace 
of fociety, car.not, wc thirk, be quell ioned ; but that he has 
no right to rctfrain mankind from publicly prtifcffing any. 
fyftcm of faith, which comprehends the being and provi- 
dence of God, the great laws of morality, and a future date 
of reward* and puniihments, is as evident as that it is the 
objeft of religion to tit mankind fo- heaven, and the whole 
duty of the magiftraten to inrintaiti peace, Itbeity, and pro- 
perty, upon earth. We have chew here obferved (fee Test),. 
that among a number of different fefts of Chriftian*, it is 
not the luperior purity o r the fyften of faith protefled by 
one of them, that gives it a right to the immunities of an 
ellaHtfhment in preference to all its rivals; but tho’ tJuHegif- 
iature is authorized, m certain circumftancts, U» make a Jcfs 
pure fyftcm the rdition of the ftate, it would he the height 
of ah-urdity to luppofe that any man. or body of men, can 
have authority to prevent a purer fyftcm from bcim» ao 
knowledged as tlic religion rf individual*. For propaga- 
ting opinions and purfuing praftices which neceflarily create 
civil difturbairce, every man i* anfwerable to lire laws of his 
country ; hut first the found nefs ot his faith, and the putity 
o f hi* worftrip, he i* anfweraWle to no tribunal but that which 
can (each the bean. 

When churches are eftabhfhcd, and creeds drawn up as 
guides to the preaching of the national clttgy, it i* obvious 
that every clergyman wlm teaches any thing direftiy con- 
tra*)' to the doftrine of fuch creeds, violates the condition 
on which he hold* his living, and may bcjuftly deprived of 
that living, whether his obnoxious opinion be in itfeif true 
or fake, important or unimportant; but hi* punilhmcnt 
fhould be extended no farther. To expel a Chrillian from 
private communion for teaching any doftriac which is nei- 
ther injurious to the Itatc nor contrary to the few Ample ar- 
ticle* which comprife tlie fum of the Chriftian faith, is the 
grofleft tyranny ; and the governors of that church which 
is guilty of it, ufurp the prerogative of their hlefled Lord^ 
who commanded the apoliles themfrlvea not to be called mar 
lot in this fenfe ; lor one (fays he) is yottr maffer i *•*«* j 
even Chriil. It is indeed a lardfhtp to deprive a 
man of his living for conlcicntioufly illuftnuia.: whit he be- 
lieves tex be a truth ot the gofptl, only becaufc hi* illuftra- 
tion may he different from that which had formerly been gi- 
vrn by mvn fallible like himfelf ; but if the eltabliihment of 
human compilations of faith be neceffary, this hxrdftiip 
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CMUnt be removed, but by miking fucb comp Ration* as 
Ample aj poflible, and drawing them up in Scripture laru 
gua e. Such a reformation, could it be effrded peaceably, 
would ferve other good purpoic*; for while it would fufti- 
cicntly guar 1 the purity of the faith, it would withdraw 
that temptation which too many cftablifl.ments throw in the 
way of men, to fubferibe to the truth of whit they do not 
really believe ; and it would rflcckuallv banilh from the Chii- 
fliau church every thing which can be called by the name of 
ferfreution. Sec Nonconformists. 

TOLL, a tax or cuftora paid for liberty to vend good* 
in a market or fair, or for keeping roads in proper repair. 
The firft appointment of a trill on highway* of which we 
read, took place in 1 34*. Sec Road, 

TO LOUSE. See Toutorsr. 

TOLU, a town of South Ameiica in Terra Firm*. and 
in the government of Carthagena ; famous for the fine bal- 
fam of Tolu, brought into Europe from thence, and pro- 
duced from a tree like a pine. It is felted on a hay of the 
North Sea, 60 mile* louth of Carthagctia. W. Long. 7a. 
55. N. Lit. 9. 4c. 

TOI.UIFERA, the Balsam ot Toto-raas; a ge- 
ms of plants belonging to the cbifs of deeandrtM^ and order 
of mowrynia. There is ouly one (pecks ; the h/fomwm. 

This tree .crows to a conl'iderabie height ; it fetid* off nu- 
merous large brandies, and is covered with rough, thick, 
grcyilh bark : the leaves are elliptical or ovate, entire, point- 
ed, alternate, of a li»ht green colour, and (‘and uoon Ihort 
(Irotig footstalks : the flowers are numerous, and produced 
in lateral racemi : the calyx is bcU-fhaped, divided at the 
brim into five teeth, which are nearly equal, but one is pro- 
je&ed to a greater diftancc than the others : the petals arc 
inftrted into the receptacle, and arc r vein number, of which 
four are eqtuff, linear, and a little longer rhan the calyx ; the 
fifth is much the largeft, inverfeiy heart-fhaped, and its un- 
gui* is of the length of the calyx : the 10 filaments are very 
fhort 4 •Vd furnilked with long anther* : the gcrmen is ob- 
long : there is no ft vie : the (ligma is pointed : the fruit is a 
round berry. 

Tt grows in Spanifh America, in the province of Tolu, 
behind O.rtha/ena, whence wc arc fupplied with the hal- 
fam, which is brought to us in little gourd-lhrlU. This 
balfam is obtainrd by making inciftons in the bark of the 
tree, and is collt&ed into fpoens, which arc made of black 
wax, from which it is poured into proper veffcls. 

This balfim is of a redditb yellow colour, trani parent, in 
confidence thick and tenacious : by age it prows (o hard 
and brittle, that it may be rubbed into a powder between 
the finjer and thumb. Its fmell is extremely Iraprant, 
fomewhat refembling that of Jemors ; its tafte is warm and 
fwcctifh, aud on being chewed it ~dhms to the teeth. 
Thrown into the fi“e it immediately liquids, takes flame, 
and duperies its a rrecablc odour. 'Vhough it dots not dif- 
folve in water, yet if boiled in it for two or three bourn in 
a covered vcffcl, the water receives its odoriferous fmell : 
water alfo fuflfert a fimilar imorej nation from the haltain 
by diftillation. With the a distance or mucilage it* unites 
with water, fo a» to form a milky folution. It diffolves en- 
tirely in fpirit of wine, and rp.fily mixes with ctiftillcd oils, 
but Icfs caftly with thofe of the expreffed kind. DiftiUcd 
without addition, it produces not only an cmpyreumatic oil, 
of a pale dark colour, hut (onset imes a fmnil portion of a 
falire matter, fimilar to that of the flowers of benzoin. 

This balfam pofleffes the fame general virtues with the 
balfam of Gilead, and that of Peru ; it is, however, lefs 
beating and llimuiatinc, and may therefore be employed 
with mote fafety. It has been chiefly ufed a* a pectoral, 
dad is bud to be an efficacious corroborant in gleets and fe- 


mintd weskneflTei. It is directed by the Pharmacopeias Tup** 
in the fyrupus tolutanua, tinT.ura to! u tana, and fyrupus bal- fl,r ‘ u 
famicus. See P index, 

TOMATOES. See Solakvm. 

TOMB, inlcudes both the grave or ftpulchre wherein a 
defunft is interred, tod the monument cte&ed to preferve 
his memory, 'the word is formed trom the Greek 
tumvl */, “ fcpulchre or, according to Menage, from the 

Latin tum/rc, which fi" rifle* the fame. 

In many nations it has been cullomary to burn the bodiea 
of the dead ; and to collc& the alhes with pious care into an 
urn, which was deposited in a tomb or ftpulchre. See 
Burning. Amon • ms.tiy nations it has alfo been the prac- 
tice to lay the dead body in a tomb, without confummg it, 
alter havin' wrapped it up decently, and fume times placing 
it in a coffin. .See CoFriN. 

The tomb* of the jews were generally hollow placet hewn 
out of a rock. Abraham buried Sarah in a cave. Such 
was the place too in which the kings of Judah and Itraci 
were interred 1 an^ fuch *u the place in which the body of 
our Saviour was deposited by Jofcph of Arimathca. But 
it is probable that the common people buried their dead in 
graves ; for our Saviour compares the Iitanices to “ graven 
which appear not, aud the men that appear not are not 
aware of them.” Over the tombs, perhaps, only of people 
of dill in^tion, a Hone or monument was creeled, to intimate 
to paffengers that they were burying places, that they 
might not pollute themlelves by touchiug them. With the 
fame intention, as Light foot informs us, they whitened them 
every year on the 15th of February. . 

The Egyptians alfo buried their dead mi caves, railed or- 
tatenlt. Sec Catacomb. The pytamids, a* fome think, 
were *lfo employed for the fame purpofe. Sometime* al'o, 
a ter embalming their dead, they placed them in uichc* in 
fome magnificent apartment in their houses. 

The Greeks and Romans burned their dead, and drpo- 
fited their afhrs in a tomb. i he Greeks interred the alhrs 
without the cities, by the fide* of their highway*. Some- 
times indeed, by way o* particular honour, they were buried 
in an elevated part of the town; and the Lacedemonians 
were allowed by Lycurgus to bury in the city and round 
their temples : But this wa* forbidden among the Romans 
by the law of the twelve tables. In urbt nefipe£/o t «e-rv uru 
to; yet Valeries Publicola, Port li umus Tuhert ins and the 
famtiy of the Claudii, were buried in the Capitol. To 
bury by the tales of public roads was common among the 
Romaus alfo ; hence their epitaphs frequently L>c*ar with 
fP v»'j/er. Highway* were made choice of probably lor 
two reafons ; l. 1 hat the dead might not be offenfive or 
injure the health of the living, which they certainly would 
if buried in towns or populous places ; and, adly. That 
they might hold out to travellers a leffon of mortality, and 
teach the ruilic moralift to die. 

.Vs it would (well this article to too great a fize to de- 
feribe all the different kinds of tomb* which have been. vied 
by different nations and ages, we mull content ourfclves 
with (hortly dcleribin? the tombs of a few nations, and add- 
ing a few concomitant circumltanccs. 

1 he tombs of the Parfccs are Angular. The defend, 
after lying a ptoper time in hi» own hottfe, for the purpofe* 
of mourning, is carried, followed by his relations and rifends, 
the females chanting a requiem, and depofited in a tomb of 
the following conllrudlion. It is a circular building, open 
at top, about $5 feet diameter, and 25 feet in height, filled 
to within 5 feet of the top, exceptin',' a well of 15 feet dia- 
meter in the centre. The part fo filled is terraced, with a 
flight declivity toward the well. Two circular grooves 
three inches deep arc raffed round the well \ the fiift at the 
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"Tomb. dtfltnce of foor, the fecood at tea, feet from the welL 
* 1 Groove* of the like depth or height* and four feet diHanl 
from each other at the outer part of the outer circle, are 
carried ftraiv>ht from the wall to the well, communicating 
with the circular one*, (or the purpolc of carrying off the 
water, &c. The tomb, by this mean*, is divided into three 
circle* of partition* : the outer, about feven feet by four ; 
the middle, fix by three ; the inner, four by two : the out* 
er for the men, the middle for the women, the inner for the 
children; in which the bodies ate rdpetiively placed, wrap- 
ped loofely in a piece of cloth, and left to be devoured by 
the vulture* ; which is very foon done, as number* of thot'e 
animal* are always feen hovering and watching about thefe 
charnel houfes, in expectation of their prey. The friend* 
of the deceafed, or the perfon* who have charge of the 
tomb, come at the proper time, and throw the bones into 
their receptacle, the well in the centre ; for which purpofc, 
iron rake* and tongs arc depoiited in the tomb. The en- 
trance is clofed by an iron door, four feet fquare, on the 
eaflern fide, a* high up a* the terrace, to which a ru^d is 
raifed. Upon the wall, above the door, an additional wall 
i* raifed, to prevent people from looking into the tomb, 
which the Parfees arc particularly careful to prevent. A 
Pcrfun infeription is on a ftonc inferted over the door, 
which we once copied, but have forgotten its tenor. From 
the bottom of the wall fubterrancou* palTa^c* lead to re* 
ccive the booes, See. and prevent the well front filling. 

• Of the ancient fepulchre* found in Ruflia and Siberia, 

fome are perfect tumuli, railed to an enormous height, while 
other* are almofl level with the ground. Some of them are 
voL vii. encompalTcd with a fquare wall of large quarry ilonc* placed 
in an ereft pofition ; others are covered only with a fmall 
heap of done*, or they are tumuli adorned with done* at 
top. Some are mured with brick within, and vaulted over; 
others are no more than pita or common graves. In fome 
the earth is excavated fcveral fathoms deep ; others, and 
cfpecially thole which are topped by a lofty tumulus, are 
only dug of a fufficicnt depth for covering the esreafe. In 
many of tbefe fepulchre* the bones of men, and frequently 
of hnrfet, arc found, and in a condition that readers it pro- 
bable the bodic* were not burnt before they were inhumed. 
Other bones (how clearly that they have been previouflv 
burnt ; becaufe a part of them is unconfumed, and becauie 
they lie in a diicrdcred manner, and fome of them are want* 
ing. Urns, in which other nations o‘ antiquity have depo- 
lited the adtes of their dead, arc never met with here. But 
fometimes what remained of the bodies after the combuilion, 
and even whole carcafes, are found wrapped up in thin 
plates of gold. Many dead bodies arc frequently feen de* 
jHi'jtcd together in one tomb ; a certain indication that ei- 
ther a battle had been fought in the neighlxmthood of the 
place, or that fome families buried their relations in an he- 
reditary tomb. 

The Moors, like all other Mahometans, hold it a thing 
irreverent, and contrary to the fpirit of religion, to bury 
their dead in mofquer, and to profane the temple of the 
Kltmurt Moll High by the putrefaction of dead bodies. In ibe in- 
•Jdir***, fancy of the church the Chritlians had the like piety, and 
Vol i. pave example of the rcfpetl in which they held temples de- 
dicated to religious worlhip ; but ill guided devotion, ming- 
led with fupcrilitious vanities, and that contagious fpirit of 
felf-interclt which pervades all human affairs, without re 
fpe&ing the altar of God, have, to gether, infenfibly pervert- 
ed mens ideas. The burial grounds of the Mahometans are 
moll of them without tlie city ; the emperors have their fe- 
pulchres diftin£t and diH.m from the molquc, in fan&uaries, 
built by themfelves, or in places which thev have indicated : 
their tombs are exceedingly Ample ; the Moors do not imi- 
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tate the o dentation of Europeans, where Gipcrb monuments Tompioa 
arc raifed rather to gratify the pride of the living than the — M 
merit of the dead. - -- 

All Mahometans inter the dead at the hour fet apart for 
prayer. 'Hie defun A it not kepi in the hotife, except he ex- 
pire* after fun-fet ; but the body is txariiported to the 
mofque, whither it is carried by thofe who ate going to 
payer. Each, from a fpirit of devotion, it delirous to tarry 
in his turn. The Moors ling at their burial tervicc ; which 
ufage perhaps they have imitated after the Cbrillians of 
Spain, for the oriental Mahometans do not ling. They have 
no particular colour appropriated to mourning ; their grief 
for the lofs of relations is a halation of the heart they do 
not attempt to exprefs by outward fymbols. Women re- 
gularly go on the Friday to weep over and pray at the te- 
pulchres of the dead, whole memory they held dear. 

Amonp the northern nations it was cuifomary to bury 
their dead under heaps of Hones called cairnt , or under bar- 
rows: (Seethe articles Cairns and Barrow). The in- 
habitants of Tibet, it is faid, neither bury nor burn their 
dead, but expofe them on the tops of the mountains. See 
Tibet. • / 

TOMPION, a fort of bung or cork ufed to Hop the 
mouth of a cannon. At fea this is carefully encircled with 
tallow or putty, to prevent the pcuctiation of the water in- 
to the bore, whereby the powder contained in the chamber 
might be damaged or rendered incapable of fervice. 

fON, a incaforc or weight. See Tun. 

TONE, or TtfNt, in mulic, a property of found, where- 
by it comes under the relation of grave and mettle ; or the 
degree of elevation any found has, from the degree of fwift- 
nels of the vibrations of the parts of the fonorous body. 

The variety of tones in human voices arifes partly from 
the dimenfioosof the windpipe, which, like a flute, the long- 
er and nar rower it is, the (harper the tone it gives; but 
principally from the head of the larynx or knot of the 
throat : the tone of the voice being more or left grave as 
the rima or cleft thereof is more or left open. 

The word tone is taken in four different lenfrs among the 
ancients: l. For any found; 2. For a certain interval, as 
when it is faid the difference between the diapente and dia- 
teflaron is a tone ; 3. For a certain locus or compafs of the 
voice, in which fer.fc they ufed the Dorian, Phrygian, Ly- 
dian tone* ; 4. For teniion, as when they fpeak of an acute, 
grave, or a middle tone. 

Tomb is more particulaily ufed, in muftc, for a certain 
degree or interval of tunc, whereby a found may be cither 
raifed or lowered from one extreme of a concord to the other, 
fo as Hill to produce true melody. 

TONGUE. See Anatomy, n° 102. 

TONIC, in Tnufic, fignities a certain degree of tcnCon, 
or the found produced by a vocal Hring in a given degree of 
tenflon, or by any fonorous body when put in vibration. 

Tonic, fays Roufleau, is likewife the name given by Arif- 
toxemia to one of the three kinds of chromatic muiic, whole 
divifioos he explains, and which was the ordinary chromatic 
of live Greeks, proceeding by two kruitones in iucccihon, 
and afterwards a third minor. 

Tonic Dominant. See Dominant. 

TONNAGE and Poundage, an ancient duty on wine 
and other goods, the origin of which (ecus to have bceu 
this : About the 2 til of Edward III. complaint was mr.de 
that merchants were lobbed and murdered on the fcas. The 
king thereupon, with the cunfent of tlie peers, levied a duty 
of :t. on every ton of wine, and 1 2d. in the pound on all 
goods imported ; which was treated as illegal by.the com- 
mons. About 25 years after, the king, when the knights 
of Hurts wetc returned home, obtained alike grant from the 
3 7 i citizens 
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citizens *nd burgefles, and the year after it was regularly wading through the water; they foircti nca hare boats. In Toopa 

granted in parliament. Theft duties were diminilhed fame- the capital city called Caeh\> there are about 20,000 houfrt 'I 

times, and fometiines increaled; at length they feem to have with mud-walls, and covered with thatch ; a few arc built 

been fixed at 3a. tonnage and t 1. poundage. They were with brick, and roofed with pan-tiles. In each yard in a 

(mall arched building like an oven, about fix feet high. 


at f 1 ft ufually granted only for a Hated term of years, as, 
for two years in 5 Ric. II. ; tut in Henry VI/# time they 
were granted him for life by a ft Mute in the 31ft year of 
hi# reign j and again to Edward IV. for the term ot hi# life 
alfo : liace which time they were regularly granted to all 
hi# fticceffors for life, fomelimes at the firit, fometime# at 
other fubfequent parliaments, till the reign of Charles I. ; 
when, as the noble hKtorian expreffcv it, hi* miniller# were 
not fuffictcntly felicitous for a renewal ot thi# legal grant. 
And yet thefe tmpofts were imprudently and unconllitution- 
ally levied and taken, without confirm of parliament, for 1$ 
year# together; which was one of the caufcs of thofc un- 
happy difeontenta, j*:ftifiab!e at hrft in too many infta trees, 
but which degenerated at la it into caufclefs rebellion and 
murder. For, as in every other, fo in thi# particular cafe, 
the king (previous to the commencement of haftilities) gave 
the nation ample fatisfaftion for the errora ot his former 
conduct, by pairing an aft, whereby he renounced all power 
in the crowu of levying the duty of tonnage and poundage, 
without the exprefs confent ot parliament ; and alfo all power 
of impofition upon any merch*ndifes whatever. Upon the 
reftoration this duty wa9 granted to King Charles II. for 
life, and fo it was to his two immediate fuccelfor#; but now, 
by three feveral statutes, 9 Ann. c. 6. 1 Geo. I. c. 12. and 
3 Geo. I. c. 7. it is made perpetual, and mortgaged for the 
debt of the public. 

TONQUIN, a kingdom of Afia, in the Eaft Indies, 
beyond the Ganges ; bounded on the north by the province 
of Yunnan in China, on the eaft by the province of Canton 
and the bay of Tonquin, on the Couth by Cochin China, and 
on the well by the kingdom of Laos. It i# about 1 200 
miles in length and 500 in breadth ; ar.d is one of the fineft 
and mod confiderable kingdoms of the Eaft. as well on ac- 
count of the number of inhabitant# as the riches it contains 
and the trade it carries on. The country is thick fet with 
villages ; and the natives in general arc of a middle ftaturc 
and clean limbed, with a tawny complexion. Their faces 
arc oval and flattilh, and their nofea and lips well propor- 
tioned. Their hair is black, long, lank, and coarie ; and 
they let it hang down their ihoulders. They are gene- 
rally dexterous, nimble, active, and ingenious in me- 
chanic arts. They weave a multitude of fine filks, and 
make curious lacker- Works, which are tranfported to other 
countries. There is fuch a number of people, that many 
■want employment ; for they icldom go to work but when 
foreign (hips arrive. The money and goods brought hither 
by the Englilh and Dutch put them in ad ion ; for they 
have not money of their own fufficicnt to employ them- 
fdves ; and therefore one-third at leaf! muft be advanced 
beforehand by the merchants : and the Ihips muft Hay here 
till the goods ate finilhed, which is generally five or fix 
months. They arc fo addicted to gaming, that when every 
thing elfe is loft, they will flake their wive# and children. 
The garments of the Tonquinefe arc made either of filk or 
cotton ; but the poor people and foldicrs wear only cotton 
of a dark tawny cotour. Their houfes arc fmafl and low ; 
and the walls cither of mud, or hurdles daubed over with 
clay. They have only a ground- floor, with two or three 
partitions ; and each room has a fquare hole to let in tire 
light. The villages oonfift of 30 or 40 houfes, furrounded 
with trees ; and in font* places tliere arc banks to keep the 
water from overflowing their gardens, where they have 
oranges, betels, melons, and falad-lierbs. In the rainy fca- 
fin they cannot pafs from one houfc to another without 


made of brick, which ferves to focurc their goods in cafe of 
fire. The principal flxccts arc very wide, and paved with 
fmall ftoHcs. The king of Tonquin has three palaces in it, 
fuch as they are ; and near them arc liable* for his liorfcs 
and elephants. The houfe of the Engidh factory ia icatcd 
at the north end of the city, fronting the river, and is the 
belt in the city. The people in general are courteous, and 
civil to ftrangers ; but the great men arc proud, haughty, 
and ambitious , the foldicrs iniolcut, and the poor thieviih. 
They buy all thdr wives, of which the great men have fe. 
vcral ; but the poor arc Hinted for want of money. In hard 
times the men will fell both their wives and children to buy 
rice to maintain thcmfclves. The women offer themfehres 
to llrangers as wives while they flay, and agree with them 
for a certain price. Even the threat men will offer their 
daughters to the merchants and officers who arc likely to 
Hay fix mouths in the country. They arc not afraid of 
being with child ; for if they arc girl# tlicy can feH them 
well when they arc young, becaufc they are fairer than the 
other inhabitants. Thcfc women are laid to be very faith- 
ful ; and are tr tilled with money and poods by the Euro- 
peans during their abfencc, and will make great advantage 
with them. The lirft new moon in the year that happens 
after the middle of January, is ?. great feftival ; when they 
rejoice for 10 or 12 day# together, and fpend their lime in 
all maimer of (ports. Their comftion drink is tea, but they 
make thcmfclves merry with arrack. The language is fpo* 
ken very much in the throat ; and fome of the words are 
pronounced through the teeth, and has a great rcfcroblarice 
to the Chinefe. They have feveral mechanic art* or trades; 
fuch as fruit hs, carpenters, joiners, turners, weaver*, tayloni, 
potters, painters, money-changers, papcr-maltcrs, worker; 
in lacker, and bell-founders. Their cum mod dies are gold, 
mufk, filks, caflicoes, drugs of many forts, w oods for dye- 
ing, lacquered wares, earthen wares, fait, anilceds, and 
worm-iced#. The lacquered ware is not inferior to that of 
Japan, which is accounted the bell in the world. With all 
thefe mcrchandifcs, one would expert the people to be very 
rich, but they are ra general very poor ; the chic I trade be- 
ing carried on by the Chinefe, Englilh, ami Dutch* The 
goods imported, bclidcs filvei, are Taltpctre, fulphur, Eng- 
lilh broad cloth, pepper, f pices, and great guns. 

TONSILS. See Anatomy, n° 102. 

TONSU RE, in ccclefiiftical hiftory, a particular man- 
ner of (having or clipping the hair of ecclcfiaftics or monk*. 
The ancient tonfure of the clergy was nothing more than 
polling the headland cutting the hair to z moderate degree, 
for the fake of decency and gravity : and the fame obfer* 
vat ion Is true with refpeft to the tonfure of the ancient 
monks. But the Romans have carried the affair of tonfure 
much farther; the candidate for it kneeling before the bi- 
(hop, who cut# the hair in five different part# -of the head, 
vm. before, behind, 011 each fide, and on the crown. 

TONTINE, a loan given for life annuities with bene- 
fit of farvivorfljip ; fo called from the inventor Laurence 
Tonti, a Neapolitan. He propofed his feheme in 1653 to 
reconcile the people to cardinal Mazarine's government, by 
amufing them with the hope ot becoming fuddrnly rich. 
I-Ie obtained the confent of the court, but the parliament 
would not regifter tbe edict, lie made attempts afterward *, 
but without fncccfs. 

It was not till Louis XIV. was diftrdTed by the league 
of Aug (burg, ?r.d by hi# own imraenie expenses, that he 
5 had 
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’Tfol hid reeonrfe to the plan* of Tonti, vriiich, though long 

^ laid afidc, were not fo-j*otten. By an edict in 1689 he 

created a Tontine royale of 1,4.00,000 lines annual rent, 
divided into 14 claffia. The actions were 300 livres apiece, 
and the proprietors were to receive 10I. percent, with be- 
nefit of iurvivoiihip in every clals. This feheme was exe- 
cuted but. very imperfe&ly ; for none of the chflcs rofe to 
above 35,000 livres, in (lead of lOO,o:-C, accord in/ to the 
ori/inal inftitution j though the annuities were very regu- 
larly paid. A few years after, the people fecrun.; in better 
humour for projects of this kind, another tontiae was e- 
•rcCted upon nearly the fame terms, but this was never above 
half full. They both fub lifted in the year 1726, when the 
French king united the 13th dais of the firlt tontine with 
the 14th of the fecund ; ail the actions of which were pof- 
■ fe (Ted by Charlotte Bonoemav, widow of Lewis Barbier, a 
•fttrgeon of Baris, who died at the age of 96. This rentlc- 
woman had ventured 300 livres in each tontine ; and in the 
laft year of her life flic had for her annuity 73,500 livres, 
or about 3600 1. a year, for about 30I. 

The nature of the tontine is this ; there is an annuity, 
after a certain rate of intereft, granted to a number of 
people ; divided into claflrt, seconding to their rcfpcCtive 
ages ; fo that annually the whole fund of each clafs is di- 
vided among the lurvivors of that clafs ; till at laft it falls 
to one, and upon the cxtin&ion of that life, reverts to the 
power by which the tontine was c reded, and which becomes 
thereby fecurity for the due payment of the annuities. 

TOOL, among mechanics, denotes in general any fmall 
inftrument ufed as well tor making other complex inftru* 
ments and machines, as iu moil other operations in the 
iLCihanic arts. 

TOOTH, for a defeription of, fee Anatomy, n° 27. 
TOOTHACH. See Medici* b, n* 210, Sukobiy, 
op 236, Tiitk, and El8ct*!City, p. 535. 

7ooth wt-Tree. See Zanthcxylum. 

TOOTH WORT. See Plumbago. 

TOP, a fort of platform, (unrounding the lower maft. 
head, from which it projects on all tides like a fcaffold. 

'Hie principal intention of the top is to extend the top. 
mail ihrouds, fo as to form a greater angle with the maft, 
and therchy give additional fupport to the latter. It is 
Tiftained by certain timbers fixed acrofs the hounds or (boul- 
ders of the mad, and called the trtjVe-tre:i and croft -tree*. 

Be tides the uCe above* mentioned, the top is otherwise 
extremely convenient to contain the materials ncceflary for 
extending the fmall fails, and for fixing or repairing the 
rigging and machinery with more facility and expedition. 
In (hips of war it is uled as a kind of redoubt, and is ac- 
cordingly fortified for attack or defence ; being furnifhed 
with fwivels, mufkeiry, and other fire-arms, and guarded 
by a thick fence of corded diammoc*. Finally, it is em- 
ployed as a place for looking out, either in the day or ni/ht. 

Top-Majiy the fecund divilion of a mail, or that part 
which ftand* between the upper and lower pieces. Bee die 
article Mast. 

Tor-Sailx, certain large fails extended acrofs the top- 
mafts by the topfail-yard above, and by the yard attached 
to the lower maft beneath ; being (aliened to the former 
by robands, and to the latter by means of two great blocks 
fixed on its extremities, throu/h which the topfail ihcets 
arc inferted, pafling from thence to two other blocks fixed 
on the inner pa » of the yard dole by the mall ; and from 
the fe latter the (beets lead downwards to the deck, where 
they mi) be llackciied or extended at plcafure. Bee the 
•rtiHc Sail, 

TOPAZ, in natural hiftory, a gem called by the ancients 
a* being of a gold colour j its texture fuluceou* jjij* 


form cubic, parallclopipcdat, or prifmatic ; its fpecific gravity i T<»oe 
from 3,46 to 4,56; it lofcs its colour only in a very lining H 
heat, and of the ufual fluxes it yields only to borax and Torlf< f * 
microcoftnic (alt. Accoidin/ to Bergman, 100 parts ja.tvj*'* 
of it contain 46 of argill, 39 of filiceous earth, 8 of mild \untraltgym 
calcareous, and 6 of iron. I in great fpecific gravity (hews 
thefe earths to he very perfectly united. 

The fined topazes in the world are found in the Edl 
Indies ; but they arc very rare there of any great fisc : the 
Great Mogul, however, at this time, poddies one which is 
laid to weigh 157 carats, and to be worth more than 
20,000 pounds. The topazes of Peru come next after 
thefe in beauty and in value. The European are princi- 
pally found in Silefia and Bohemia, and are generally full of 
cracks and flaws, and of a brownifh yellow. 

TOPE, in ichthyology, a fpccics of Bqu alvs. 

TOPHET. Bee 1*1 ik no m and Moloch. 

I OPHUS, in medicine, denotes a chalky or ftony con- 
cretion in any part of the body ; as the bladder, kidney, 

See. but efpecially in the joints. 

TOPIC, a general head or fubjeft of dhcoutfe. 

Tories, in oratory. See Oratory, n' J 10 — 13. 

Tories, or Topical Mcduinet , arc the fame with exter- 
nal ones, or thefe applied outwardly to fome difeafed and 
painful part : fuch arc plallcrs, cataplafms, unguents. See. 

'1 GEOGRAPHY, a description or draught of fome 
particular place, or fmall track 01 laud, as that of a city or 
town, manor or tenement, field, garden, houfe, caflle, or 
the like ; fuch a* furveyors fet out in their plots, or make 
draughts of, for the information and fatisfadion of the pro- 
prietors. 

TOPS HAM, a town in Dcvonftiire, in England, fcatrd 
on the river Lxmouth, five miles fouihcaft of Exeter, to 
which place the river was formerly navigable ; but in time 
©f war was choaked up designedly, fo tint (hips arc now 
obliged to load and unload at Topfham. W. Long. 3. 26. 

N. Lat. 40. 39. 

'I ORB AY, a fine baj' of the Englifli channel, on the 
coaft of DcvonJhire, a little to the call of Dartmouth, 
formed by two capes, called Bury Point/, and HMi A'c/e. 

TOllDA, or XASOK-8ILL. Sec Alca, a* 4. 

TORDYLLUM, Hart -wort, in botany : A genus of 
plants belonging to the claf* of p>entandria, and order of 
digynid t and in the natural fyftcm arranged under the 45th 
order, Umlr/lats. The conflicts are radiated, and all her- 
maphrodite ; the fruit is rnundifti, and emitted on the mar- 
gin ; the involucra long and undivided. There are feven 
fpccics ; of which two are Britiih, the nodofum and officinale. 

1. The nodofum, or knotted parfley, has Ample fcffile 
umbels, the exterior feeds being rough. It grows in the 
borders of corn fields, and in dry ftony places. 2. The 
officinale , officinal hart-wort, lias partial involucra, as long 
as the flower* ; leafcts oval and jagged : the feeds arc large 
and flat, and their edges notched. 

TORIES, a political fafitiou in Britain, oppofcd to the 
Whigs. 

The name of Tories was given to a fort of banditti in Ire- 
land, and was thence transferred to the adherents of Char- 
les 1. by his enemies, under the pretence that be favoured 
the rebels iu liclaud. His partifans, to be even with the 
republicans, gave them the name of (rom a word 

which fignifies 0(9, in dciifion of their poor fare. The 
Tories, or cavalier/, as they were alfo called, had then prin- 
cipally in view the pcditictl intcrcfts of the king, the crown, 
and the church of England; and the round- heads, or Whigs, 
propofed chiefly the maintaining of the rights and interells 
of 1 he pc.iplc, and of Pioteftantifcn This is the mod po- 
pular account ; and yet it is certain the names Whig and 
3 Z 2 fary 
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Torments* Tory were but little known till about the middle of the reipn 
jj 4 of king Oarlcs II* M. de Ci/.e relates, that it was in the 

Torpor. T caf *^ 7 # that the whole nation wii fit'll obfcived to be 
v— divided into Whig* and Tories ; and that on occasion of the 
famous depolilion of Titus Oates, who accufed the Catho- 
lics of having conipircd againll the kin,; and the Hate, the 
appellation of Whig was given to fuch as believed the plot 
real ; and Tory to tholie who held it fi&itious. 

'ilicfc parties may be conJidered either with regard to the 
flatc or to religion. The Hate Tories are either violent or 
moderate : the firft would have the king to be abfolute, and 
therefore plead for paKive obedience, .non refinance, and the 
hereditary right ot the houle of Stuart. The moderate 
Tories would not fuffer the king to lofe any of h*s prero- 
gative ; but then they would not i«*cri‘ cc thole or the 
people. The ftate Whigs a-e cither ttrong repuhlicms or 
moderate ones. *• The lull (fays Hapin) are the remains 
ot the party of the long patliamcnt, who attempted to 
clianp.e monarchy to a commonwealth : but t^efe make fo 
ilcmicra fit me, that they only ferve to Urcnt*then the party 
of other Whi/n. 'I he Tories would perfuse 1 ? the world, 
thvt all the Whi s aie of this kind; as the Whigs would 
rrrkr us believe that all the Tories are violent. The mo- 
derate Kate Whigs are much in the lame fentiments with 
the model ate Tories, and defire that the rovemment may 
be maintained on the ancient foundation : all the difference 
is, that the firft bear a little more to the parliament and 
people, and the latter to that ot the king. In fhort, the 
old Whigs were always jealous o* the encroachments of the 
royal prerogative, and watchful over the prefer vation of the 
liberties and pmpe'tiea or the people. 

TORMENT! LLA, Tormentil, in botany: A genus 
of plants belonging to the clai’s ot icof nirui , and order of 
polytyma ; and in the natural lyftcm ranging under the 33th 
order, »Vr* tiro/g. The calyx is o&ofid ; the petals are four; 
tlie feeds round, naked, and affixed to a juiccleb receptacle. 
There arc two fpccics ; the ercti.t and repent, both indi- 
genous. 

, 1. The ereffa, common totmentil, or feptfoil, has a ftalk 
fomewbat tuft, and feffile leaves. The roots confiK of 
thick tubercles, an inch or more in diameter, replete with 
a red juice o* an altrinycnt quality. They are ufed in moft 
of the Weftcro Hies, and in the Orkneys, for tanning of 
leather; in which intention they are ptoved by lome late 
experiments to be frtptrior even to the oak hark. They are 
firft of all boiled in water, and the leather is afterwards 
fteeped in the liquor. In the iflxnds of Tirey and Col the 
inhabitant* have dcllroycd fo much ground by digging them 
Up, that they have lately been prohibited the tife of them. 
A decoction of thefe roots iu milk is alfo frequently admi- 
niftcred by the inhabitants of the fame (Hands in diarrhoeas 
and dysenteries, with good fuccef* ; but perhaps it would 
be moll pioper not to give it in dylenteries till the moibid 
matter befitil evacuated. A (piiituous extras of the plant 
funds recommend d in the ica-lcurvy, to ftrengthcu the 
gums and fallen the teeth. Linnaeus informs us, > hat the 
T*pi<mdei» paint their leather of a red colour with the juice 
wf the roots. 

2. The reitfltu t or creeping tormentil, has reddiflt Kalk.«, 
flerdet and creeping. The leaves are Otar ply lerrattd, 
grow on fhort footftalks, and arc five lobed. The flowers 
arc numerous and yellow, bloflhra in July, and are frequent 
in woods and barren paftures. 

i ORNADO, a fuddenand vehement guft of wind from 
all points «»f the compai$, frequent on the coafl of Guinea. 

TORl' , EDO,nhc Cramp-fish. See Raja, and £uc* 
tricity, n° 258 — 261. 

TORFOR, a numbnef*; or defeft of feeling and motion* 


Galen fiyi it is a fort of intermediate diforder between palfy Tcrrrfu, 
and health tiou 

TORREFACTION, in chemiftry, is the roafting or _ 3 y 
fcorching or a body by the fire, in order to ditcharge a part 0T ' \ 
either m.neceflsry or hurtfttl in another operation. Sulphur 
is thus diicharged from an ore before it can be wrought to 
advanta c. 

i ORRENT, denotes a temporary ft ream of water fal- 
ling fuddcnly from mountains, whereon there have been great 
rains, or an extraordinary' thaw ot fnow. 

'i OR RICK I-! I ( Kvangcltftc), an iUullrious Italian ma- 
thematician and p^ilofopher, born at Facnxa in ifto*. He 
was tia> id in Latin literature by his uncle a monk ; and 
alter cultivating mathematical kiibwlcd^e for fame time 
without a matter, he Kudied it under rather Benedict Caf- 
telli, profcflbr of mathematics at Rome. Having read Ga- 
lileo's dialogues, he computed a ticatifc on motion, on his 
principles, which brought him acquainted with Galileo, 
who took him home a» an affiftant : but Galileo died in 
three months after. He became piofcftor of mathematics 
at Florence, and greatly improved the art of making tcU- 
I co pcs and mtcrofcooes : hut he is beft known ror finding 
out a method ot afecitaining the weight of the atmolpheie 
by quickltlver; the barometer being called, from him, the 
■ Tornce/zian tub*. He publ.ftud Optra Geometrua, 410, 1O44; 
and died in 164". 

TORRICELLIAN icxp erimemt, a famo us experiment 
made by Torricelli, by which he demon A rated the prdTare 
of the atmofphere in oppoiiiit. n to the doctrines of luetion, . 

6c c. finding that p re (lure able to fuppoit only a certain 
length of mercury, or any other fluid, in an inverted gbit 
tube. See Barometer- 

TORSK, or i'viK, in ichthyology. See Gadus. 
TORTOISE, in zoology, £^ee Tistudo . 

To*rot*fJbcH % the fliell, or rather leales, ot xhe teftaceous 
animal called a tortoif* ; tiled in inlaying, and in various 
other works, as for muff boxes combs 6cc. Mr jy 

obkrves, that the hard ttrong covcrin.r which inclolcs all B * 4^,0, 
forts of toitoilcs, is very improperly called 1 Jbeil \ being of 117. 
a perfcft bony contexture ; but covered on the outfide with 
fcale , or rather plates of a homy tubftance ; which are 
what the workmen call tortoifr-Jbtti, 

There are two general kinds of tortoifes, the laud 
and Jea tort 'life, ttftuio tcrejlru and martna. The lea-tor- 
toife, again, is of ieveral kinds; but it is the caret, or tettudo 
imhricata of Linnsros, alone which furntlhea that beautiful 
lhi.ll fo mudh admired in Europe. 

'1 he flicli of the caretta, or hawkfbill tortoife, is thick ; 
and coufilts of two paits, the upper, which covers the back, , 
and the lower the belly : the two arc joined together at the 
fidcs by Krong ligaments, which yet allow of a little notion* 

In the fore part m an aperture lor the head and lore le.rs 
and behind for the hind-legs and tail. It is the under Ihcff 
alone that is ufed : to feparate it, they make a little fire 
bemath it, and as foon as ever it i« Warm, the under (bell 
becomes ealily fepatablc with the point oi a knife, and is 
taken off in laminz or leaves. 

The whole ipoiU of the caret con fill in 13 leaves or feales 
eight of them flat, and five a little bent. Ot the flat ones, 
there arc iour large ones, lometiir.es a ‘oot long, and (even 
inches broad. The licit tortoilc-ftu-H i» thick, clear, trans- 
parent, of the colour ot antimony, fpnuklei with brown 
and white. When ufed in marquetry, Stc. the workmen , 
give it what colour they pleafe by means ot coloured leaves, 
which they put underneath it. 

Working and joining of ( Tok*oue fl'tll. — TorU>i fc flicli and 
horn become foft in a moderate heat, as that of boiline w tter, 
fo as to be prefled, in a mould, into any form, the (hell or 

horn 
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T«we |jom heirtg prerioufly cut into plates of a proper fiae. Plu- 
miet informs us, iu his An de Tmn # , that two plates are 
__ j CJ ~ 1 ' likcwife united into one by heating and prefling them ; the 
cd>/c* being t hot oughly cleaned, and made to fit clofe to 
one another. The tortoife (hell is conveniently heated for 
this purpofe by applying a hot iion above and beneath the 
juncture, with the interpotition of a wet cloth to prevent 
the Hull from being fcorchcd by the irons : thcle irons 
(b«*uld be pretty thick, that they may not lofc their heat 
before the Union is effected. Both tortoife- (Hell and horns 
may be ftained of a variety of colours, by means of the 
colouring drugs commonly ufed m dyeing, and by certain 
metallic lolufion*. 

TORTURE, a violent pain inB’ded on perfons to force 
them to confefa the crimes laid to their charge, or as a pu- 
nilhmeat for crimes committed. 

Torture was never permitted among the Romans except 
in the examination of Haves : it would therefore appear, that 
it was a general opinion amon r them, that a Have had fuch 
a tcndrncy »o falfehood, that the truth could only be ex- 
torted from him. To the difirraoe of the profeflbrt of Chri- 
fli.mity, torture was Ion* pr aCtifed by thofc who called them* 
(rives Catholics, againit thofc whom they let tned hereites ; 
that is, thole who differed in opinion from themlelves. Find- 
ing that they could not bring over others to adopt their 
ientiments by the fo-ce of argument, they judge it proper 
to compel them by the force of punifhmcut. This pra&ice 
was very general among orthodox Chriftiaus, but especially 
among Roman Catholics. See IsiqpismoN. 

By the law of England, torture was at one period em- 
ployed to compel thole criminal* who Hood obltinately mute 
when brought to trial, and refufed cither to plead guilty 
or not puilty ; but it is now aboliibed (fee Arraignment, 
Rack). A hiftory of the machines which have been in- 
vented to torture men, and an account of the inftances in 
which theic have been employed, would exhibit a ddmal 
pt£wc of the human character. 

TORUS, in atchiu&uie, a large round moulding ufed 
in the hafes o* columns. Ste Plate XXXVIII. fig. 3. 

'I OUC AN, in ichthyology. See Khamchauus. 

TOUCH needle, among affayers, refiners, &c. little 
bar* of gold, lilvcr, and copper, combined together, in all 
the different proportions and decree* oJ mixtmp ; the ufe of 
which is to difeover the degree of purity ot any piece of 
gold or fijver, by comparing the mark it leaves on the touch- 
ftone with thofc ot the bats. 

The metals ufually tried by the touch-ftone arc gold, fil- 
srtr, and copper, either pure, or mixed with cue another in 
different decrees and proportions, by fution. In order to 
had out the punty or quantity of bafer metal in thefe vari- 
ous admixtures, when they are to lie examined they arc com- 
pared with thefe netdhs, which are mixed in a known pro- 
portion, and picparrd for this uie. The rnclali or thefe 
needles, both pure and mixed, are all made iuto laminx nr 
plates, one twelfth of an inch broad, and of a fourth part of 
their b.caden in thickiurfs, and an inch and half long ; thefe 
be in/ thus prepared, you are to engrave on each a mark in- 
dicating its purity, or the nature air! quantity of the ad- 
mixture in it. The black rough marbles, tire bandies, or 
tbc ioftcr kinds of black pebbles, arc the moil proper tor 
touch -dunes. 

Tire method of ufmg the needles and Hone is this : The 
piece 01 metal to be tried QUfht fuff to be wiped well with 
a clean towel or piece of foil leather, that you may the bet- 
ter fee in true colour; for from this alone an experienced 
per ion will, in fome degree, judge beforehand what the 
principal metal is, and how and with what debaied. 

Then choofc a convenient, not over Urge, pan of the fur- 


face of the metal, and rub it feveral timet very hardly and Twi:U 
(trongly a**ir.ft the touch- Hone, that in cafe a deceitful coat I* ( 
or cruft (hould have been bid upon it, it may be worn off Tcg l " p ‘ 
by that riclion : this, however, is more readily done by a * 
grinditone 01 fmall lik. Then wipe a flat and very clean 
p’.rt ot the tonchftone, and rub againft it, over and over, 
the juft mentioned part of the furfacc of the piece metal, 
till you have, on the fl.it furfacc of the ftonc, a thin metal- 
lic cruft, an inch Ion *, and about an eighth of an inch broad; 
this done, look out live needle that feems motl like to the 
metal under trial, wipe the lower part of this needle very 
clean, and then r:b it againft the touchftone, as you did the 
metal, by the tide of the other line, and in a direction pa- 
railct to it. 

When this is done, if you find no difference between the 
colour* of the two marks made by your needle and the me- 
tal under trial, you may with great probability pronounce 
that metal and your needle to be of the fame alloy, which 
is immediately known by the mark eu raved on your needle. 

But if you find a difference between the colour or the mark 
given by the metal, and that by the needle you have tried, 
choofc out another needle, cither of a darker or lighter co- 
lour than tbc former, a» the difference o* the tinge on the 
touchftone directs ; and by one or more trials o' this kind 
you will be able to determine which of your needles the 
metal aufwcr*, and thence what alloy it is of, by the mark 
o' the needle ; or tlfc you will find that the alloy is extraor- 
dinary, and not to be determined by the com pari ton of your 
needles. 

TovcH-Stur, a black, finooth, pl tfty ftone, nfed to exa- 
mine the purity of metals The ancients called it hfi* Ly - 
dtut, the Lydbn ftone, from the name ot the country 
whence it was originally brought. 

Any piece of pebble or black flint will anfwer the pur- 
pofes of the belt lapis lydius of Afia. Even a piece of 
glals made rough with emery is ufed with fnceefs, to di- 
ftin.ruifh true gold from fuch as is counterfeit ; both by the 
metallic colour and the left of aquafortis. The true touch- 
ftone is of a black colour, and is met with in feveral parts of 
Sweden. See Tram*. 

i OUCH WOOD Sec Boxetus. 

TOULON, a celebrated city and feaport of France, ;’o 
that part of the late province of Provence which ij» now de- 
nominated the department of the Far, It is a very ancient 
place, having been founded. Recording to the common opi- 
nion, by a Roman general. It is the chief town of the de- 
partment, and before the great revolution in 1789 was an 
cpifcopal fee. The inhabitants are computed at # 0 , 030 . It 
is divided into the Old Quirter and tbc New Qitartcr. I he 
firit, which is very ill built, has nothin' remarkable in it 
but the kuf aux Arbrtt % the Tree Street, which i* a kind 
of courfe or mall, and the town-houfe ; the »>ate of this 19 
ferrounded by a balcony, which is fupported by two ter- 
mini, the mafterpicers of the famous Pujct. The New 
Quarter, which orma as it were a fecond city, contains, be. 

(uie the magnificent works conftruclcd in the reign of 
Loui* XIV. many fine houfes (among which that ot the 
late fetninary merits beyond companion site preference) 
and a grand oblong lquare, lined with tree.*, and fervin j as 
a parade. 

The Merchants Haven, along which extends a noble 
quay, on which (lands th* lownhoule, is protected by two 
moles, begun by Henry IV. The New Haven was con- 
ft fueled by Louie XIV- as were the fortifications ot the 
city. In the front or this haven is an arfend, contain in r 
all the places ntccffary for the cunfti u<ftion and ‘itting - a 
ot veflels : the firft object that appears isa rope-walk, entirriy 
arched, extending a* far *0 the eye can icach, aud built at> 

ur 
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T ulon* ter the -Jcfigni of Vaubatt : here cables are made, ard above 
, r.'nUjfc. j 8 a jj ac€ f or thr preparation of hemp. Here likcwife i* the 
* ' armoury for rrullcets, piilols, halberds, &c. In the park of 
artillery are cannons placed in piles, bombs, grenade?, mor- 
tars, and balls of various kinds, ranged in wonderful order. 
.The long fail room, the- foundry for cannon, the dock- 
yards. the bafona, 5 cc. are all worthy of obfervation. 

Both the old and- New Port have an outlet into the fpa- 
ciuus outer road or harbour, which is furrounded by hills, 
•and formed by nature aim oil circular. Its circuit ir. of very 
great extent, and the entrance is defended on both Tides by 
-a fort with ftrong batteries. In a word, the bafont, docks, 
•and arfcnal, at Toulon, warranted the remark of a foreigner 
that vifited them in the late rcien, that “ the king of France 
•was greater there than at Verfailles.” Tonlon is the only 
matt in the Mediterranean for the re-exportation of the pro* 
idufis of the Eult Indies. 

This place was deftroyed toward the end of the tenth cen- 
tury, and pillaged by the African pirates almoft a* foon aa 
.rebuilt. The confUble of Bourbon, at the head of the Im- 
perial troops, obtained pofhflion of it in 1524, as did 
■Charles V. in 15116 ; but in the next century Charles Ema- 
nuel duke of Savoy could not enter it, and Prince Eugene 
in 1707 ineffe&oally laid fie^e to it. This city was fur- 
rendered by the inhabitants in September 1793 to the liri- 
.tiih admit al Lord Hood, as a condition and means o* en- 
abling them to effect the rc-eftahlifhment of monarchy in 
•Trance, according to the conflitution of 1789. Lord 
Hood accordingly, in conjunflion with the Spanifh land 
ond naval forces, look pofleflion of the harbour and forts in 
truft for Louis XVII. It was gam’fonrd for fomc time by 
the Britith troops, and their allies the Spaniaids, Neapoli- 
tans, and Sardinians ; but the French having laid f'cgc to it, 
the garrifon was obliged to evacuate the place in the month 
of December following, after having deftroyed the grand 
arfcnal, two (hips of 84gtms, cifht of 74» and two frigate** 
and carried off the Commerce dc Marfeitlcs, a (hip of 120 
guns, with an 80 and 74 gun (hip. This exploit was mod 
gallantly performed, after it was found impoffiblc to defend 
the town, or to carry off the (hips. Lord Hood entrufted 
the management of the affair to Sir Syd-’.cy Smith, fo di- 
liingtuihed for his intrepidity. Captain Hare commanded 
the firefhip which was towed into the grand arfcnal ; and 
fo eager was he to execute his oriers, that inftend of felting 
fire to the train in the ufual cautions manner, he fired a pi* 
ftol loaded with powder into the bowl of the train, compo- 
fed of 36 pounds of powder, and other oombuftiblcs. 'I he 
confequcnce was, he was blown into the water wiib fnch 
violence, a* to knock a lieutenant of the Vidory’s boat 
overboard, and rarrowly efcaped with his life. A Spanifh 
captain was appointed to fet fire to the fmall arfcnal, but 
cowardice prevented him from executing his orders ; and 
this is the rcafon why the whole French (hips wete not de- 
ftroyed. We have been favoured with this account by an 
officer of the Britifh fleet. 

Toulon is feated on a bay of the Mediterranean, 17 
leagues fouth-caft of Aix, 15 fouth-caft of MartVilles, 
and 217 fouth-eall of Paris. E. I-ong. 5. 37. N. Lat. 
43 ; 7 * 

'1 OUI.OUSE, a very ancient city of I ranee, in the de- 
partment of Upper Garonne, and late province of Lanmre- 
doc, with an archbifhop's fee. It is the moil rmtlidcrable 
city in Fiance next to Pari* and Lyons, although its popu- 
lation bears no proportion toils extent. According to Mr 
Neckar’s calculation, it contains $6,ooc> inhabitama. The 
■fcicct* are very handiome, and the walls of the city, as well 
ai the houirs, are built with bricks. ‘Die townhoule, a mo- 
dern fttuttutc, form* n perfect Xquarc. 3.24 feet long aod 


66 high. The principal front occupies an entire fide of the Toup. 
grand fquarc, lately called the Plact Royjfe. In tlic great ‘““V" 
hall, called the Hal! cf / Uufirious Afrr % is the (tattle of the 
Chevalier Ifanrc, and the buds of all the great men to whom 
Touloufc hat given birth. Communicating with the ocean 
on one fide by the river Garonne, and with the Mediterra- 
nean on the other by the canal of Languedoc, Touloule 
■might have been a very commercial city ; but the taflc of 
the inhabitants has been principally for the fciences and 
belles, let tres. Of courfe, there arc two colleges, two pub- 
lic libraries, and three academic?. The little commerce of 
Touloule ennfifts in leather, drapery, blankets, mignioncts, 
oil, iron, mercery, hardware, and books. The bridge over 
the Garonne is at lead equal to thofe of Tours and Orleans: 
it forms the communication between the fuburb of St Cyprian 
and the city. The quays extend along the banks oi the 
Garonne ; and it has been in contemplation to tine them 
with new and unrorm houfes. Touloufe is 37 miles call of 
Audi, 125 Couth-caff of Bourdeftiix, and 350 fouth-by-weft 
of Paris. E- I-o ng. 1. 27, N. Lat. 43. 36. 

TOUP (the Reverend Jonathan), was defeended from a 
family formerly fettled in Dorietfhire. His grandfather, 
Oncliphorus Toup, had been a min of good property, and 
patron as well as incumbent of Bridport, in that county % 
but he appears to have been embarrafled in his circumriancea 
before his death, as he parted with the advowfon, and left a 
numerous family very (lcnderly provided for. His fecond 
fon Jonathan was bred to the church, and was curate and 
lefturcr of St Ives in Cornwall. He married Prudence, 
daughter of John Bufvargus, Efq; of Bufvargus in Corn- 
wall, and by her bad iffuc Jonathan, the (ubjeff of this ar- 
ticle, and one daughter. 

Mr Toup loll his father while he was a child ; and his 
mother fome time after marrying Mr Keigwyn, vicar of Lan- 
drake in Cornwall, his uncle Bufvargus (the laft male oF 
that family) took him under his care, and confidercd him 
as his own child. He bore the whole charge of his educa- 
tion both at fchool and at college, and procured for him the 
rectory of St Marlin's near Loot. ^ 

Mr Toup was bom at St Ives in Cornwall in the year 
1713* lie received the firft rudiments of his education in 
a grammar fchool in that town ; and was afterward* placed 
under tfi$ care of Mr Gurney, niaffer of a private fchool in 
the parii'h of .St Merry 11. Tlience he was removed to Exe- 
ter College in Oxford, where he took his degree of Bache- 
lor of Arts. His mailer’s degree he took at Cambridge in 
the year 1756. He obtained the reftory of St Martin’s 
in 1750 ; was in flailed prebendary of Exeter in 1774 ; and 
inffituted to the vicarage of St Merryn in 1776 : the two 
lalt preferments he owed to the patronage of Bifhop Kep- 
pci of Exeter. By the death of his uncle Bufvargus with- 
out iffuc in 1751, Mrs Keigwyn (filler to Mr Bufvargus, 
and mother to Mr Toup) fucceedcd aa heir at law to his 
eftate and effects. She died in 1773, Bn d left * will be- 
queathiug the whole of her eftates to her fon Mr Jonathan 
Toup. 

In the year 1 760 Mr Toup puhlifhed the firft part of 
his JimrnA.rtiontt in S indent, and in 1764 the fecond part of 
the fame work. Thcfc books procured him the notice of 
Bifhop Warburton, who from the time of their publication 
honoured him with his comfpondcncc and patronage. The 
Bifhop, in one of his letters, laments his having a fee with- 
out any preferment on it ; 44 had it been other wife, hr ffrould 
have been too fclfifh to invite any of his brethren to fliarC 
with him in the honour of properly diffinguifhing fucb ir«e» 
rit as Mr Toup's. Alt, However, that the Bifhop could do, 
he did with the warmth and carneffnefs of finccrc friend- 
{hip. He repeatedly recommended Mr Toup to Arch bifhop 

Seeker, 
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T©»f.' Seeker, to the Trailers for difpofing of hfs Option?, to 
— *v — Lord Shelburne, and to Bilhop Keppcl j and the favour* 
this prelate br flowed on Mr Toujf were owing to the foli- 
citations of Hi (hop War burton. The third part of the £• 
mend stiones in Suidam wa* puUiihed in 1766. In the fol- 
lowing year Archhifhop Seeker exprcflcd a defire that Mr 
Toup vvoul \ lend his nffi Stance towards a new edition of Po* 
lybiu*. which was then in contemplation. Bilhop War- 
burton ftrongly preffed his compliance with thU wifh, 
and that he • ould lay by for a while the Notes he was 
preparing for Mr Werton’s edition of Theocritus. In 
the year 1 76,7 Mr Touo’s J'pi/Lla Crilica ad v,rum (d-berri- 
mum Gul. Epifiop. Gloc. made its appearance. In the year 
1770, Mr War ton's edition of Theocritus was printed 
at the ur.iverfity prefs in Oxford. Mr ibwp was a larre 
contributor towards the corre&ions and annotations of this 
edition. A note ol his on Idyll, xiv. $7. pave iuch offence 
to fomc perfons, that the vice* chancellor of Oxford prevail- 
cd on the editor to cancel the leaf on which it was printed, 
and fubftitutc another in its room. In 1772 Mr Toup pub- 
lilhed his /Ipfundtctshm A c..' trum in 7 broirttum, in which the 
fubfl&rcc (a) of the cancelled note was inferted. He con. 
eludes his preface to tins work with thefe words : u Quod 
wrr jfiripfimm ad xiv. 37. vtrum rji et buntjlum. SeJ reta 
pro jingutari fun fagacitate minus ctferunt nnnnuHi Oxonierjes ; 
(jui ti me fugillare Laid eruhuerunt ; Lomunfufs erudition* med.o* 

. tri 9 ingenio nulto ; put in Helrraieit per omnem fere vitam turpi - 
ter txduiati, in liter it elegant ioril ut plane bofpitet funt.** Mr 
Tonp’s next work was the Affxndicuhm Nat arum hi Smi» 
dam \ publifhed in *77 5:* In 1778 his Longinus was pub- 
lifhed from the Oxford prefs in quarto. A fecund edition 
has liner been printed in octavo. 

As a writer or great teaming, and of fin^nlar critical fa* 
gacity, Mr Toup needs no eueorniati. The tcJlimonics 
of Mr T. Warton, of Bilbo;) Warburton, and of every 
perfon in any way difiingnifhcd for claffical learning at 
home; of Eroding, Hcmitcrhufiuu, Kunkheniu*, Valckc- 
fixer, Brunck, Kluir, D’Anfc dc Villoifon, L ’Archer, &c. 
&.c. in all parts of Europe, 1 efficiently cftablilh his reputa- 
tion as an author. To moil or all ol thefe he was alfillmg 
in the feverel works they publifhed. 

A6 his whole li'e was pail in literary retirement, his eba* 
raster as a man was known but to few. It will appear 
from his works that he was not wholly untindured with 
that (elf complacency which is the alinoll infeparable com- 
panion of too much foKtude ; and by thole w ho heft knew 
birr*, he is faid to have been unhappy in hia dtfpofition. His 
virtues, however, were refpedlabk, and his learning was con* 
fdFedly great. His theological {Indies were well dir e&ed ; 
he fought lor the truths of religion where only they can be 
found, iti the Scriptures ; not in the glofTes and comments 
of men : it will be needlcfs to add, that he was a liberal and 
a tolerant divine. He was punctual and ferions in the dif- 
c barge of the duties of hia profrfficn j and in his preaching 
Angularly plain and forcible. He died on the 19th of Ja- 
uuary 1785, juit entering into the 73d year of hi* age, and 
was buried under the communion-table in hia church of St 
Martin’s. 

Mr Toup was a Chriftian from conviction ; not merely 
from the accident of having been born in a country where 
Chriftianity was profeflcd. He fulfilled the duties of life 
confcicncioufly, and from principle, without parr.de or ofteu- 
Ution. In his purfuit of learning he was actuated by the 
molt honourable motives ; by the defire of improving hi* 
own mind, and of anufing himfclf and others, it in Bilhop 


Warburton he found a patron, capable of diftir.guiflung T. mr. 
merit, and zealous to reward it, let it be remembered, 
to the honour of both parties, that the lh'fhop’s pa- 
tronage was offered, not ioliciled. In the year 1764 
he was repeatedly preffed by another prelate to quit 
his retirement at St Martin's, and to fettle either in Lon- 
don or in Oxford, where he might have accefs to books* 
and might place himfclf in the way of notice and prefer* 
ment. He was allured, at the fame time, that the bilhop of 
his dioccle would himfclf make a tender of hi* connivance 
at his non-rcfidcnce, without any application from Mr Toup 
on the fubjecl. But every propolal ot this nature he con* 
ftantly rejected ; for be cor.futcred the non-rebdertcc ®f tire 
parochial clergy a-; a Mgkff of duty, for which no apology 
can be made. He was never married, and rather capr* 
cioufly left bis fortune, amounting, it has been faid, to 
L 1 2,000, to a niece whole mother was hi* half-filler, ta- 
king not the leall notice in his will of his other nephews and 
nieces, whofc mother was his full filler. 

TOUR (Henry dc la), vifeount Turenne, a celebrated 
French general, was the fecond fon of Henry de la Tour 
duke of Bouillon, and was bom at Sedan in 161 1. He 
made his firtl campaign* in Holland, under Maurice and 
Frederic Henry princes of Orange ; who were his uncle* by 
the mother's fide ; and even then dillinguilhed himfclf by his 
bravery. In 1 <^34. he marched with hit, regiment into Lor- 
raine ; and having contributed to the taking of La Mothe, 
wan, 1 hoiiy. h very youn^, made marefchal de camp. In 
1636 he took Saveme, and the year following the calllcs of 
Hirion and Sole ; on which aeration he performed an aflion 
like that of Scipio's, with refpeA to a very beautiful wo* 
man whom he fent back to her huibaud. *J he vifeount 
Turenne continued to difiinguilh himfclf in feveral fiege* 
and battles, and in 1644 was made marfhal of France ; but 
had the misfortune tube defeated at the battle of Mariendal 
in 1645. However, he gained the battle of Nortlingcn 
three months after ; reftored the elector of Treves to hi* 
dominion* ; and the following year made the famous junc- 
tion of the French army with that of Sweden commanded 
by general Wrangcl, which obliged the duke of Bavaria to 
demand a peace. Afterwards that duke breaking the trea- 
ty he had concluded with France, he was defeated by the 
vifeount Turenne at the batik ofZumarfhaufcn, and in 1648 
driven entirely out of hi* dominions. During the civil wars 
in France be fided with the princes, and was defeated at the 
battle of Rhetel in 1650 ; but (bon after was 1 edited to the 
favour of the king, who in 165 2 gave him the command of 
his army. Fie acquired great honour at the battles of Jci- 
geau, Gren, and the fuburbs of St Anthony, and by the it* 
treat he made before* the army commanded by the princes 
at Ville Neuve St Georye. In 1654 he made thCSpanii 
ard* raife the fiege of Arras : the next year he took-Cor.dc, 

St ( 7 1) Ilian, and feverel other places; pained the famous 
battle ol Dunes ; and matk himfclf mailer of Dunkirk, Ou« 
denarde, and aloioft all Handers : this obliged the Spar-’ard* 
to conclude the peace of the Pyrenees in 1660. i hefe im- 
portant fervices occafioned hi* being made marihal-gencral 
of the king’s camps and armies. The war being renewed 
with Spain in 1667, Turenne commanded in Flanders; and" 
took fo many places, that in 1668 the Spaniard* were obli- 
ged to (uc for peace* He commanded the French army irr 
the war a:rainff the Dutch in 1672 ; took 40 towns in 22 
days ; purfued the elector of Brandenburg even to Berlin * 
gained the battles of Slintfneim, Ladenburg, Enfheim, Mul. 
hauien, aud Turkcim ; and obliged the Imperial army, 

which 


(a) Not improbably all of that note which was omitted in the fubflitutrd leaf. 
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T-vnlne which confifted of 75,000 men, to reptfs the Rhine. 

T« i!ir» *kis c,m J ,1 - , *~ n 'he viicuunt Turtnne acquired immortal ho- 
He pr.fled the Rhine to give battle to general Mon- 
1— — v — tccueuli, whan he followed as far as Safpach ; but mount- 
ing upon an eminence to di (cover the enemy’* camp, he wm 
killed by a cannon-ball in <675. All Fiance regretted the 
lot* of this great man, who by his military exploit* had rai- 
fed the admirztion of Europe. 

TOUR AIN E* a province of France, bounded on the 
north by Maine, on the celt by Orlcanois, on the fouth by 
Kerris, and on the well by Anjou and Poitou. It ie about 
5 3 n lies in length, and 55 in breadth where it is broadcll. 
This country is watered by 17 rivers, belidcs many brook*, 

* which not only render it delightful, but keep up a commu- 
nication with the neighbouring provinces. The air is tempe- 
rate, and the foil is fo fruitful that it is called the garden of 
Front e. It now forms the department of Indre and Loire, 
of which Tours is the capital. 

TOURMALINE, in mineralogy, a fpecics of filiccoua 
earth. 

It ha* been found only in Ceylon, Brazil, and Tyrol. 
That i>f Ceylon is of a dark brown or yellowilh colour ; its 
fpccitic gravity 3,0659 or 3,29? t that of Brazil is green, 
blue, red. or yellow, and its fpccilic gravity 3,075 or 
.3,1 bo; that of Tyrol by reflected light is of a blackifh 
brown, but by refrafted light ycllowifh, or in thin pieces 
green ; its fpecific gravity 3,050 ; moltly cryftallized in po- 
lygon prifms, but lomctimes amorphous. The thicket! 
pails arc opakc : the thin more or lefa transparent. 

The proportion of their conllitucnt parts has been found 


by Bergman, 
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For the -cleft rical qualities of tourmaline, fee Elkc- 
raiciTY, n° 54. 

TOURNAMENT* a martial fport or exercife which 
the ancient cavaliers ufed to perform, to (how their bra- 
very and addrefs. It is derived from the French word 
tournsr, i. e. ** to turn round,” bccaufc to be expert in 
thefc exercifcs, much agility both o( horfc and man was 
requifitc, they tiding round a ring in imitation of the an- 
cient Circi. 

The flrft tournaments were or.ly courfes on horfeback, 
wherein the cavaliers tilted at each other with cants in 
manner of lances ; and were diflinguiflied from julls, which 
were courfes or careers, accompanied with attacks and 
cwtnbats, w ith blunted lances and fwords. bee Just. 

The prince who publifhed the tournament, tiled to fend 
a king at arms, with a fafc conduft, and a fword, to all the 
princes, knights, etc. ftgnifying that he intended a tourna- 
ment and a clathing of fwords, in the pretence o- ladies and 
damlcls ; which was the ufual forir.ula of invitation. 

The firfk engaged man againft man, then troop againft 
troop ; and after the combat, the jod(«is allotted the prize 
to the belt cavalier, and the bed linker of fwords ; who was 
accuidirgly conducted in pomp to the lady of the tourna- 
ment ; where, after thanking her very reverently, he falutcd 
her and liktwulc her two attendants. 

Thele tournaments made the principal diverfion of the 
13th and 14th centuries. M under lays, it was Henry the 
X'owIct, duke of Saxony, and afterwards emperor* who died 
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By in 936, that firft introduced them 1 but it appear* from the Twirasy 
chronicle of Tours, that the true inventor of. this famous i 
fport, at lead in France, Vas one Gcoffry, lord of Prcuilli , Tocfotfr'*- 
about the year 1 ■. 66. _ ’ 1 

lnilances of them occur among the E.nglifh in the reign 
of kirn* Stephen, about the year 1140; but they were not 
much in ufe till Richard's time, towards the year 1 149. 

Alter which period tbclc diverfions were performed with ex- 
traordinary munificence iu the Tilt-yard near St James's, 
Sroithficld, and other places. 

The following account of a tournament, from Maitland, 
is curious. Kin if Richard II. defining to hold a tourna- 
ment at London on tlie Sunday after Michaelmas, Cent di- 
vers heralds to make proclamations of it in all the principal 
Courts of Europe ; and accordingly not a few princes, and 
great numbers of the prime nobility, retorted hither from 
France, Germany, the Netherlands. &c. This folcmnity 
began on Sunday afternoon, from the Tower of London* 
with a pompous cavalcade of 60 ladies, each leading an arm- 
ed knight by a filver chain, being attended by their '(quires 
of honour, and, pafGng through Chcapfidc, rode to Smith- 
field, where the jufts and tournaments continued leveral daya 
with magnificent variety of enteitainments ; on which occa- 
fion the king kept open houfe at the biftyjp of London’s pa- 
lace for all perfons of diilinftion, and every night concluded 
with a ball. 

At laft, however, they were found to be prodUl&ive of bad 
effects, and the occafions of feveral fatal misfortunes — as in 
the inilaace of Henry II. of France, and of the tilt exhibi- 
ted at Chalons, which, from the numbers killed on both 
fide*, was called the itttl t war of Chalons. Th«rfe and other 
inconveniences, refufting from thofe dangerous paflimes, 
gave the pope* occafion to forbid them, and the princes of 
Europe gradually concurred in difeouraging an<i iupprefling 
them. 

TOURNAY, a town of the Andrian Netherlands in 
Flanders, and capital of a dillrid called Ttmnuyju, with a 
bifhop’s fee. It is divided into two parts by the river 
Schcld ; and is large, populous, well built, and carries on a 
great trade in woollen Huffs and docking*. T“be cathedral 
is a very handfome ffrufture, and contains a great many 
chapel*, with rich ornaments, and feveral magnificent tombs 
of marble and braft. The town was taken by the allies in 
1709 ; but was ceded to the houfe of Auftria by the treaty 
of Utrecht, though the Dutch had a right to put in a gar- 
rifon. It was taken by the French in June 1 745, who de- 
moli (bed the fortifications. In 1781 the emperor Jofeph 1 1, 
obliged the Dutch to withdraw their garrifon. It was ta- 
ken by the Ftench in <79?, abandoned by them in 1793* 
and again conquered by them in 1794. It is 14 mile* 
fouth-eafl of Lific, 30 fouth- weft of Ghent, and 135 north 
by call from Paris. E. Long. 3. 28. N. Lat. 50. 33. 

TOURNEFORT (Jofeph Pitton de), a famous French 
botanift, born at Aix in Provence in 1 656. He had a pil- 
lion for plants from his childhood, which overcame his fa- 
ther's views in putting him to ftudy philofophy and divini- 
ty ; therefore on his death he quitted theology, and gave 
hiofdf up entirely to phyiic, natural hiftory, and botany. 

He wandered over the mountain* o f Dauphiny, Savoy, Ca- 
talonia, the Pyrenees, and the Alps, in fearch of new ipe- 
cies of plaut*, which he acquired with much fatigue and 
danger. Hts fame in 1(183 procured him the employment 
of botanic profelibr, in the king’s garden ; and bv the king’a 
order, he travelled into Spain, Portugal, Holland, and Eng- 
land, where he made prodigious collections of plants. Id 
1700, Mr Tournefort, in obedience to another order, 
fimpled over all the ifle* of the Archipelago, upon the coalls 
of the Black Sea, in Bithynia, Pont us, Cappadocia, Arroe- 
6 ' B** 
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Tow i- nU, and Georgia ; making obfcrvations on natural hiftory 
** =t at large, ancient and modern geography, religion, manners, 
Trafjjipuv atM ^ commerce. 11c fpent three year* in this learned voy. 
— v — — a£C ; and then refunnrg his profeftion, was made profdTor 
of phyfic in the college royal. He died in confcquence of 
an accidental crufts of hi* bread by a cart wheel, which 
brought on a fpitting of blood and hydrothorax, that earned 
biin off in ITOS. He wrote Elements of Botany, both in 
French and Latin ; A Relation of his Voyage into the Le- 
vant ; with other pieces of hfs confident ion. 

TOURNIQUET, in furgery, an inftiument formed with 
ferews, for comprcfltng atiy part with roller*, &c. for the 
ftoppio4 of hsemotrhai’icf. Sec Surgery, n 3 16c. 

TOWER, a tall budding confiding of fevcral ftorics, 
ufiuUy of a round form, though fortie are fquarc or polygo- 
nal. 'rowers a r c built tor to rt refit s* 6 cc. as the Tower of 
London. See London, n* 46. 

TOWN, a place inhabited by a confi Jerable number of 
people, being o f a middle fize between a city and a village. 
TOXICODENDRON, i» botany. Sec Rhus. 
TRAAS. See Turn as. 

TRACHEA. See Anatomy, n® 116. 

• TRACHINUS, the wfever, a genus of fifties belong- 

ing to the order of jugularts. There is but one fpecies, 
viz. the draco , or common weever. The qualities of this 
fifh were well known to the ancients, who take notice of 
them without any exaggeration : the wounds inflicted by 
its (pines aic exceedingly painful, attended with a violent 
burning and moil pungent (hooting, and Jomctimc* with 
an inflammation that will extend rrom the arm to the 
(houldcr. 

It is a common notion, thatthefe fymptoms proceed from 
fomething more than the (mall wound this tith is capable of 
inflicting ; and that there is a venom infufed at kail into the 
wounds made by the fpines (hat form the firil dorfal (in, 
which is dyed with black, and has a mo'l lufpicious afpeft ; 
though it is poflible, that the malignity of the fymptoms 
arifes from the habit of body the ptrfon Is in, or the part in 
which the wound is given. The remedy u!ed by fome fi- 
fhermen is the fea land, with which they rub the place af- 
fected for a cor.fidcrablc time. At Scarborough, ftalc urine 
warmed is uftd with fuccefs. In the Univerfal Mufeum for 
November 176., is an inffancc of a perfon who was redu- 
ced to great din cr by a wound from this liih, aud who was 
cured by the application of fwcct oil, aud taking opium and 
V enicc treacle. 

This fifh buries itfclf in the fand*, leaving otdy its nofe out, 
and if trod on immediately (hikes with great force ; and they 
have been feen directing their blow* with as much judgment 
as fighting cocks. Notwiihftandi' g this noxious property 
of the fpines, it is exceeding good meat. 

The Er.ghlh name feems to have no meaning, being cor- 
rupted from the French A vivr, i’o called as being capable 
of living long out of the water, according to the iuti-ipre- 
Ution of Eclon. It grows to the lcngtli of 1 2 inches, but 
is commonly found much lefs; the irides arc yellow: the 
under jaw is longer than the upper, and dopes very much 
towards the belly ; the teeth are itnall : the back is ilraight, 
the Tides are flat, the belly is prominent, the latcial line 
Arai^ht : the covers of the gills are armed with a very (Long 
fpinc : the firlt dorfal (in cor fill* of live very ftrotig fpinee, 
which,, as well a? the intervening membranes, arc tinged 
with black ; this fin, when quiefcciit, is lodged inaimr.il 
hollow : the fecond con tills of leveral foft ray*, commences 
juft at the end of the firft, and continues almoll to the tail : 
the pedoral fins arc bioad and angular ; the ventral lint 
frmll : the vent is placed remarkably forwa r d, very near the 
throat: the anal tin •xtends to a [mall diftaucc from the 
Vot. XVIII. l'ait II. 


tail, is a little hollowed in the middle, but not fo much a* Tra& 
to be called forked: the liJcs are marked kngthwife with H 
two or three dirty ydlow lines, and tranfvcrftly by numbers 
of fnall ones : the belly filvery. w - ■■ r 

TRAC f, in geography, an extent of ground, or a por- 
tion of the earth’s furfacc. 

Tract, in matter* of literature, denotes a fmall treatifeor 
written difeourCe upon any fubje&. 

TRADE, in general, denotes the fame with commerce, 
confiding in buying, felling, and exchanging of commodi- 
ties, bills, money, &c. See Commerce, Coin, Money, 
Company, iec- 

TjuDt-lftad/, denote certain regular winds at fci, blow- 
ing either conftamly the fame way, or alternately this way 
and that ; thus called from their ufe in navigation, and the 
Indian commerce. Sec Wind. 

TRADESMEN'S tcxens, a term fvnonvmous among 
me- ’.alii It* with provincial coins. 

This is a lubje& curious enough to deferve attention, 
though u e will not go fo far as Mr Pinkerton docs, who 
fays that it is a (ubjedt in which the perpetual glory of the 
nation is intcrclled. Since the year 1789 provincial half- 
pence have been made and circulated in coniidcrable quanti- 
ty. As ancient medals and coins have been frequently of 
ufe to hiftorans, it is to be regretted that many of thefe 
provincial halfpence are rendered ufelcfs in this lefpefi by 
unmeaning figure* and puerile devices. Utility and ele- 
game ought to be ftuditd : for this view it has been pro- 
rofid by a gentleman of talle on this fubjcdl, that all coins 
fhould be difting united by one of the following five charac- 
ter! lie*. 1. Fac fimiles of magnificent beautiful build- 

ings. 2. Repicfentations of gicat and ufrful undertaking*. 

3. Emblems of the irvduftry and commerce of the age. 

4. The illustrious men; See. to which the nation has given 
tilth. 5. Iinpoitar.t hiftorical events. 

For thefe hints we acknowledge ourfelves indebted to 
the papers of an ingenious gentleman puliiked in the perio- 
dic*! works of the time, 'thofe who wiih to fee more 
upon the fubjcdl, may confu't the Univerfal Magazine for 
Auguft 1 796. 

TRADITION, fomething handed down from one ge- 
neration to another without being written- Thus the Jews 
pretended, that btiides their written law contained in the 
Old Tc ft ament, Motes had delivered an oral law which hail 
been conveyed down from father to fon ; and thus the Ro- 
man Catholics arc faid to value particular do&rines tup- 
poled to liave defeended from the apoftolic times by tradi- 
tion. 

TRAGACANTH. See Astragalus, Pharmacy- 

Indrx. 

TRAGEDY, a dramatic poem, reprefenting fome fig- 
nal action performed by illuftriorts perfons, and which lias 
frequently a fatal iffue or end. See Poetry, Part II. 
fedt.- 1. 

TRAGI-COMEDY, a dramatic piece, partaking both of 
the nature of tragedy and comedy ; in which a mixture of 
merry and ferious events is admitted. 

TRAGOPOGON, goat's shard, in botany: A genua 
of plants belonging to the clals of /, and to the 

order of faJygamia tqucla ,• and in the natural fyftcm ran- 
ging under the 49th order, Compofii*. The receptacle is 
naked, the calyx fimple, and the pappus plumo'e. There 
are 14 fpecicj ; of which two arc Britifh, the praUnfs and 
torr'tfoUum. 

1. The pratcnft % or yellow goat's beard, has its calyxes 
equal with the florets, and its leave* entire, long, narrow', kf- 
file, and gratify. In fair weather this plant opens at furs- 
lift' g, and (huts between nine and tea in the morning. The 
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roots are conical and cfculcnt, and are fometimei boiled and 
feTved up at table like afparapu*. It grows on meadows. 
2. The to rrifafhm, or purple posit 1 ! beard, has the calyx 
longer than the radius of the floret the flowers arc large, 
purple, Angle, and terminal; and the leaves long, pointed, 
and bluifh. The root is long, thick, and cicuknt. It grows 
in meadows, and is cultivated in gardens under the name of 
fdfify- 

TRAJAN (Marcus Ulpins), a celebrated Roman em- 
peror, who gained many victories over the Parthian* and 
Germans, pulhing the empire to its utnioft extent on the 
call and north (ides* He died at Silinuntc, a city of Cili- 
cia, which from him was called Trejanopofist in the year 
*» 7 - 

TstAyAft's Column , a famous hiftorical column crofted in 
Rome, in honour of the emperor Trajan. It is of the Tuf- 
can order, though fornewhat irregular: its height is eight 
diameter*, and its ncdcftsl Corinthian : it was built in a 
large fquare called Forum Romanum. Its bafe c»nfift§ 
of 12 floor* of an enormous fi/c, and is tiifed on a focle, 
or foot, of eight Heps : withinfide ia a ftaircafe dlumi- 
rated with 44 windows. It is 140 feet high, which is 3? 
fret (hort of the Antocine c< himn, but the workmanship of 
the f orm<r is much more valued. It is adorned from top 
to bottom with baflb relievos, reprefenting the great aftions 
of the emperor again ft the Dacian*. 

TRAIN, a line of gunpowder laid to give fire to a quan- 
tity thereof, in order to do execution by blowing up earth, 
works, buildings. See. 

Txaih of sfrtilltry , includes the great guns and other 
pieces of ordnance belonging to an army in the field. 

TtAiv-Oi/, the oil procured from the blubber of a whale 
by boiling. 

TRALLI.AN (Alexander), a Greek writer on phyfic, 
a native of Tralles in Lydia, who' lived about the middie of 
the ftxth century. His works arc divided into t2 books; 
in which he treats of diflempers as they occur, from head 
to foot. He was the firft who opened the jugular vein, and 
that ufrd cintharides as a blifler for the gout. Dr h’rcind, 
io his Hiftory of Phyfic, Itylcs him one or the moft valu- 
able authors lincc the time of Hippocrates. Though he 
appears 00 the whole to base been a rational phyfic fan, y ft 
there are things in his writings that favour of enthuirafim 
and fupcrftrtion. 

TRA-LOS-MONTE?,* province of Portugal, called In 
Latin Tranfmot.tanr , beet life fituated on the eaft fide of a 
chain of litfls that feparate it from Entre Ducuve Mfntio. 
It is bounded on the nnith by Galicia; on the fouth by 
the province* of Bcira and Leon ; by the laft of which it is 
bounded all'o to the ealt. It* length from north to fouth 
is upwards of no mile*, and its breadth about 80. It is 
full of mountain*, and produces little corn, but plenty of 
wine, fruits of feveral fo-ts, and abundance of game. 

TRANSACTIONS, a name generally given to a col- 
left ion of the papers r«d befotc literary or philosophical 
ftjcietie*. The name of Philofophuol Tranf.Rions was firft 
adopted by the Royal Society of London. See an account 
of the Royal Society, Vol. XVII. p. 582. 

The Fhitofophical Tranfaftior.s to the end of the year 
J-yco were abridged in three volumes by Mr John Low- 
thorp: thofc from the year 1700 to 1720 were abridged 
in two volumes by Mr Henry Jrniea : thofe from 17*9 to 
*733 wtie abridged in two volumes by Mr John Eames 
and Mr John Martyn ; Mr Martyn continued the abridge- 
ment of thofc from 1732 to 1744 in two volumes, and of 
tbo f e frem 1743 o 1750 in two volume*. 

They were lor many years publifhcd iu numbers, and 
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the printing of them was always, from time to time, the Tbrnfcm, 
Angle aft of the refpeftive fccrctarics, till the year 1752, dwitil 
when the fociety thought fit that a committee fhould be ap- 1 
pointed to reconfidcr the papers read before them, and to 
felcft out of them fuch as they fhould judge moft proper for 1 

publication in the future TranfaCtions. They arc publtlhed 
annually in two parts at the cxpencc of rile fociety, znd 
each fellow i* entitled to receive one copy gratis of every 
volume publifhed after his admifEon into the fociety. 

They were firft fet on foot in 1665, by Mr Oldenburg, 
freretary of the fociety, and were continued by him till the 
year 1677. Upon his death, they were difeontinued- till 
January 1678, when Dr Grew' relumed the publication of 
them, and continued it for the mon’h* of December 1678; 
and January and February 1679, after which they were in- 
termitted till January 1683. During this laft interval they 
were fupplted in fomc meafure by Dr Hooke's Philofopht- 
cal Collections. They were alfo interrupted for three 
years, from December 1687 to January 1691, befide other 
fmaller interruptions amounting to near one rear and a half 
more, before Oftobcr 1695, fince which time the TranfaC- 
tions have been regularly carried on. 

TRANSCENDENTAL, or Txanscekdsjit, fomc- • 
thing elevated, or raifed above other things ; which paifes 
and tranfeends the nature of other inferior tilings. 

TRANSCRIPT, a copy of any original writing, par. 
ticularly that of an aft or inftrument inferted in the body 
of another. 

TRANSFER, in commerce, an aft whereby a perfon 
furrenders his right, intereft, or property, in any thing move- 
able or immoveable to another. 

TRANSFORMATION, in general, denotes a change 
of form, or the affuming a new form different from a former 
one. 

TRANSFUSION, the aft of pouring a liquor out of 
one veflcl into another. 

Tkamfosion of Bloody an operation by which it was 
fomc time a n o imagined that the age of animals would be 
renewed, and immortality, or the next thing to it, confer- 
red on thofe who had undergone it. 

The method ol transtufing Dr Lower gut* us to the 
following effrft : take up the carotid artery of the dog, or 
other animal, whofe blood is to be transfufed into another 
of the fame, or a different kind ; feparate it from the nenre 
of the eighth pair, and lay it hare above an inch. Make a 
ftrong ligature on the upper part of the attety ; and an 
inch nearer the heart another ligature with a running knot, 
to be loofened and faftened as occafion requires. Draw 
two threads between the two ligatures, open the artery, put 
in a qiull, and tie up the artery again upon the quill by the 
two thready and flop the quill by a flick. 

Then make bare the jugular vein of the other animal" for 
about an inch and half in length, and at each end nuke a 
ligature with a running knot ; and in the fpace between 
the two knots draw under the vent* two threads, as in the 
other. Open the vein, and put into it two quill*, one into 
the defending part of the vein, to receive the blood from 
the other dog, and carry it to the heait ; the other quill 
put into the other part of the jugular, towards the head, 
through which the fccond animal's own blood h to run into 
diftus. The quills thus tied Fall, Hop them up with Hick* 
till there be occafion to open thrm. 

Things thus difpofa!, faften the dogs on their fides to- 
wards one another, in fuch manner as that the quills may 
’ go into each other ; then unftop the quill that goes down 
into the fccond dog's jugular vein, rs alfo that coming out 
of ihe other dog'a arury ; and by the help of two or three 
1 ' ether 
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Trwirfo- other q*IIli pat fcito each other, « there fhall be occtfioa, 
fl®n infeTt them into one another. 'l*hcn flip the running knots, 
Tratfma ■ n<MmmcdI ^ l ‘ly *^ c blood run* through the quill* a* through 
riac. an artery, very impetuoufly. A* the blood run*, into the 
■ > dog, unilop the quill in the upper part of his ja^ular, (or 
his own hlood to run out at, though not corftautly, but u 
you perceive him able to bear it, till the other dog begins 
to cry and faint, and at latl die. La/lly, take both quills 
out of the jugular, tie the running knot fail, and cut the 
vein ahmder, and few up the (kin ; the dog, thus difiniflcd, 
will run away as if nothing ailed him. 


TRANSMIGRATION* tlur removal or frarflation of TranfmL 
a whole people into another country, by the power of aeon- K rtl, ‘ <n 

q T r ’ • . . , rj , . ,tJU. 

1 ransmigration is particularly ufed for the pottage of ti -H. 
the foul out of one body into another. Sec Mltxmmy- - -y "— a 

CHOSII. 

TRANSMUTATION, the ad of changing one fub- 
ftancc into another. 

Nature, fays Sir Ifsae Newton, is delighted with tranf. 
imitation : water, which is a fluid, volatile, Ulltkfc, fait, it, 
by heat, tranfmuted into vapour, which is a kind of air ; 


In tiie Phtlofophical J ranfactiou* we have accounts of 
the fuccds of various transfuGons pra&ilcd at London, 
Paris, in Italy, &c. Sir Edmund King transfufed forty- 
dine ounces of blood out of a calf into a fheep ; the (hrep, 
a her the operation, appearing as well and as llrottg as be- 
fore. * 

M. Denis traosfufed the blond of three calves into three 
dor's, which all continued bride, and eat as well as before. 
The fame pcrlon trtmsfuled the blood of four wether* into a 
fiorfe twenty-fit years old, which thence received much 
£ren<?th, and a more than ordinary appetite. 

Soon after this operation was introduced at Paris, viz. 
in 1667 and 1668, M. Denis performed it oa five hu- 
man fubje&c* two of whom recovered of dtforders under 
which they laboured, one being in prrfe& health fufTcred 
uo inconvenience from it ; and two per funs vto were ill, 
«nd fubraiticd to the operation, died : in confequence of 
which the m-igi ft rates ifTucd a fcntencc, prohibiting the 
transfnlion on human bodies under pain of impnfonment. 

Mr John Hunter, we arc told, made many ingenious ex- 
periments to determine the effects of trauafufing blood, 
tome of which arc fufficient to a£tra& attention. But 
whether fuch experiments can ever be made with iafety on 
the -human body, is a point not ealily determined. They 
anight be alluwcJ in defperate cafes proceeding from a 
corruption of the blood, from poifon, See. a* in hydrophobia. 

TRANSIT, from tranjit % 4< it paflcs over,” fignihes the 
paflage of any planet over the fun, moon, or liars. 

TRANS l I ION, the paiTagc of. any thing from oue 
place to another. 

Transition, in oratory. See Oratory, n° 59. 

TRANSITIVE, in grammar, an epithet applied to fuch 
verbs as fignify an action which paflcs from the fuhjcft that 
docs it, to or upon another lubjedt which receives it. Under 
the head of verbs tranfilive come what we ufually call verit 
ait/ve and pajhve ; other verbs, whole action does not pals 
out of themiehrea. are called neuters. 

TRANSLATION, the a & of transferring or removing 
a thing from one {dace to another ; aa we lay, the transition 
of a biihop’s fee, a council, a feat o f jufiice, See. 

Translation is alfo ufed for the verfion of a book or 
writing out of one language into another. 

The principle! of tranflatHbi have been clearly and ac- 
curately laid down by Dr Campbell of Aberdeen in his inva- 
luable Preliminary Diflcrtalions to his excellent t ran fiat ions 
■of the goipeis. The fundamental rules which he cflabhihea 
are three ; l . That the tranflation fhould give a complete 
tranfeript of the idee* of the original. 2. That the ftyle and 
manner of the original fhould be preferred in the tranflation. 
3. That the tranflation fhould have all the cafe of original 
compofiiioo. i hr rules deduciblc from thefe general laws 
sue explained and illustrated with much judgment and Laftc, 
in a late Etiay on die Principles of Tranflation, by Mr 
Tytlcr, judge-advocate of Scotland. 

TRANSMARINE, fomethiog that cornea ifrom or be- 
long* to the parts beyond tea. 


and by cold into ice, which is a cold, tranfpareot, brittle 
flone, eafily diflulvable ; and this Hone is convertible again 
into water by heat, as vapour is by col 3 .— Earth, by heat, 
becomes tire, and, by cold, is turned into earth again : 
denfe bodies, by fomentation, arc rarefied into various kinds 
of air ; and that air, by fermentation alio, ami fometimes 
without it, reverts into grof* bodies. All bodies, beads* 
fiflics, infects, plants, See. with all their various parts, grow 
and increafe out of water and aqueous and faline tstt&urt* ( 
and, by putrefaAion, all of them revert into water, or an 
aqueous liquor again. 

Transmutation, in alchemy, denotes the adl of chan- 
ging imperfed metals into gold or ftlwer. This is idfo called 
th« grand operation j and, they fay, it is to be cflcdlcd with 
the philofopher’s Acme. 

The trick of tranfmuting cinnabar into filver i* thus : 
the cinnabar, being bruited gtofdy, is ft ratified in a crucible 
with granulated filver, and the crucible placed in a great 
fire ; and, after due time for calcination, takm off ; then 
the matter, being poured out, is found to be cinnabar turn- 
cd into real filver, thou 'h the filver grains appear in the 
(amc number and foim as when they were put into the cru- 
cible ; but the mifehief is, coming to handle the eiains of 
filver, you find them nothing but li.»ht friable bladder*, 
which will crumbit to pieces between the finger*. 

'i he traufinulability of water into earth teems to have 
been believed by Mr Boyle ; and Bifhop Waifon thinks that 
it has not yet been disproved. See his Chemical EJays. 

TKAiesMVTarioK of Acids. Sec CHEMiSTRv /ndrr. 

7 'rAmttvr^rtoei at Metals . See Chemistry -index. 

TRANSOM, among builders, denote* the piece that i* 
framed actofs a double-light window. 

TRANSOMS, in a fhip, certain beam* or tfcnbcr* ex- 
tended acrofs the ftcrapoft of a fhip, to fortify her aherpart, 
and give it the figure moll fuitablc to the krvicc for which 
(he is calculated. 

TRANSPARENCY, in phyfics, a quality in certain 
bodies, whereby they give paifa<>e to the rays of light ; in 
contradiftin&ion to opacity, or that quality of bodies which 
render* them impervious to the rays of li/ht. 

It ha* been generally fuppofed by philofophers, that tranf- 
parent bodies have their pores difpofed in ilraight lines, by 
which means the rays ot light have an opportunity of pene- 
trating them in all dirc&ions j hut fome experiments in 
electricity have made it apparent, that by the adtion of thi* 
fluid the moll opaque bodies, fuch as lulphur, pitch, and 
fealing-wax, may be rendered tranlparent as glafs, while yet 
we caunot fuppofc the dirc&ion of their pores to be any- 
way altered from what it originally was (ice Electricity, 
d°4-) A carious intlancc of an increafe of tranfparency 
we have in rubbing a piece of white paper over one that ha* 
been written upon or printed : while the white paper is at 
reft, the writing or print will perhaps fcarce appear through 
it ; but when in motion, #ill be very eafily legible, and 
continue fo till the motion is difeon tinned. 

TRANSPOSITION, in grammar, adifturbing or diflo- 
4 A 2 eating 
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cat *n y tl»e words of a difcourfe, or a changing their natural 
order of cor.ftru&ion, to plcafe the car by rendering the 
contexture more fmooth, caly, and harmonious. 

TRA N>UBSTAN FI A LION, in theology, the conver- 
flon or change of the fubrtancc of the bread and wine in the 
cucharift, into the body and Mood of Jefus Chrift ; which 
the Romifh church fuppofc to be wrought by the coafccra- 
tion of the prieft. See Si mu of th. Lird, n r 5. 

TRANS VERS A LIS, in anatomy, a name given to fc- 
vcral mufclc*. Sec Anatomy, Tart il. 

TRANSVERSE, fomethin? that roc* acrofs another 
from comer to comer : thus bends and bars in heraldry arc 
tianfvcrfe pieces or bearings ; the diagonals of a parallelo- 
gram or a fquare are trarifvcrfc lines. 

TRANSYLVANIA, a province of Europe, annexed 
to Hungary, and bourdtd on the north by Upper Hun- 
gary and Poland, on the cart by Moldavia and Walachia, 
on the fouth by Walachia, and on the weft by Upper and 
Lower Hungary, It is furroundtd on all parts by high 
mountains which, however, are not barren. The inhabi- 
tants hive as much corn and wine as they want themfelvce ; 
and there are rich mines of gold, filver, lead, copper, quick- 
filvcr, and alum. It has undeigone various revolutions ; but 
it now belongs to the houfe of Audrin, The inhabitant! 
are of fcvcral forts of religions ; as Papifts, Lutherans, Cal- 
vinifts, Sociniant, Photimans, Allans, Greeks, and Maho- 
metans. It is about 162 miles in length, and 1 to in 
breadth. The adminiftration of affairs Is conduced by 1 2 
perions ; namely, three Roman Catholics, three Lutherans, 
three Calvinifts, and three Socinians. I he militia is com- 
manded by the governor, whole commiffton is the more im- 
portant, as 1 ‘nmfylvanra is the bulwark .of Chriftcndom. 
It t6 divided into fcvcral fmali diftritl*. oiled palatinate! 
and rc minus ; and is inhabited by three different nations, 
Saxons, Sicilians, and Hungarians. Hcrmanftadt is the 
capital town- 

TRAPEZIUM, in geometry, a plane figure ccctaincd 
under four unequal right lines. 

TRAPEZIUS, a mulclc. See Aratomy, Pan II. 

TRAPP (Dr Jofepb), an Englifh divine of excellent 
pruts and k-arnin?, was born at Cherington in Glouccfter- 
Ihire, of which place his father was reft or in 15*79. He 
was the fir II perfon chofcn to the profcflbrfhtp of poetry 
founded at Oxford by Dr P.i khead; ami published hi lec 
lures under the title of Pra/ettionei Petti in which he laid 
down excellent rules for every fpccics of poetry in very ele- 
gant Latin. He fhowed afterwards, however, by his tranf- 
fetion of Virgil, that a man may be able to diieft who can- 
not execute, and may have the critic's Judgment without 
the pcet’s fire. In the early part of his life Dr Trapp is 
faid to have been chaplain to the father of the famous Lord 
Bolingbroke : he obtained the living of Chrift -cl torch in 
Newgate Street, arid St Leonard's, Fofter-lane, London ; 
and his very high church principles probably obftru&ed his 
farther preferment. He publiihrd fcvcral occasional poems, 
a tra redy called trar.flated Milton’s Paradifc Loft 

into Latin verfe, and died in 1747. 

Ta.-var, in minc ,r alogy, a fpccics of frliceous earth. It 
k dtferibed by Dr Kirwan as nearly the fame with hafaltcs: 
a dark grey or black ftone, t'crverally inverted with a ferru- 
ginous crult, an ! cryftallized in opakc, triangular, or poly- 
angular columns, is called bafaUet \ that which is amorphous, 
or breaks in la'gc, thick, fquare pieces, is called Their 

constituent principles, and relation to acids and fluxes, are 
exactly the fame. ”i he texturdj^- this ftone is cither coaiie, 
rough, and diftin& l or fine and mdilcemible. It is often red- 
difh ; it is alwraya opake. and moulders by cxpoArc to the air; 
foa.e fpecimcns give tire with tied very difficultly, though 


it is always very compaSt ; fometimes it is fprinkled over Trsnlsn 
With a few minute fhining particle! : its fpccitic gravity is. b 
30 o. • . ^* rea ‘ a ~ t 

When heated red hot, and quenched in water, it becomes ‘ 
by degrers of a reddilh brown colour : it melts per ft in a 
ftrong heat into a compact Hag. borax alio diiiblves it in 
tution, but mineral alkali not entirely. 

According to Mr Bergman, 100 parts o r the baultct 
contain 52 of tiliccous earth, 15 of ar^il, 8 o’ calcareous, a 
of magnefia, and 25 of iron ; and with this Mr Meyer very 
nearly agrees. 

For a more complete account of this ipccies of ftone, fee 
M Faujas de St Fond on the Nut. H/fl of Trapp. 
TRAVELLERS joy. See Clematis. 

'IRA VERSE, or Transverse, in general, denotes 
fomtthing that goes at h wait another; that is, croflti and 
cuts it obliquely. * 

Traverse, is navigation, implies a compound coutfc, or 
an affcmblagc of various courfcs, lying at different angles 
with the meridian. See Navigation, p. 688. 

7 KjU FktE Board , a thin circular piece of board, marked 
with all the points of the compafs, and having eight holes 
bored in each, and eight fmali pegs hanging fiom the centre 
of the board. It is ufed to determine the different courfcs 
run by a fhip during the period or the w*atch?and to sfccr- 
tatn the diftan. c of each courfc. 

TRAVESTY, a name given to an humorous tranfhtion 
of any author. The word is derived from the French tra- 
veler ** to difguife.” 

TRAUMATIC balsam. Sec Pharmacy, n~ 428. 

TREACLE. See Theriaca. — S ome alfo give the 
name treat te to mclaflcs. See Pharmacy, 0*605. 

Tueaci* Beer. See Servce. 

Tusaclm Mujtart . See Clyteola. 

TRE VS ON, a general appellation, made ufe of by. the 
law, to denote not only offences againft the king and go- 
vernment, but alfo that accumulation of guilt which anles 
whenever .1 fuperior repofes a conf-dcnce in a fubjedt or in- 
ferior, between whom and hfmfelf there lubfifts a natural, a, 
civil, or ever a fpiritual relation ; and the inferior fo abides 
that confidence, lo forgets the obligations 01 duty, fubjee* 
tion, and allegiance, as to deftroy the li’e of any fuch fu- 
perior or lord. Hence treafon is of two kinds, high and 
jetty. 

High Treafon, or 7 rtofon Paramount (which is equivalent 
to the crimen Ufee majr/iatn of the Romans, as Glanvil de* 
nominates it alfo in our Englifh law), ia an offence Commit, 
ted againft the fccurity of the king or kingdom, whether 
by imagination, word, or deed. I", order to prevent the 
inconveniences which arofe in England from a multitude of 
conftrudive treafons, the ftatute 25 Edw. III. c. 2. was 
made ; which defines what offences only for the future 
Humid be held to be treafon ; and this ftatute comprehends 
all kinds of high- treaion uudjr feven diftin& branches. 

“ 1. When a man doth comotis or imagine the death cf 
our lord the king, of our lady his queen, or of theii cldcit 
foil *nd heir.’* Under this defcriptkn it is held that a 
queen. regnant (fuch as Queen Elizabeth and Queen Anne) 
ia within the words of the adt, being inverted with royal 
power, and intitlcd to the allegiance ot herfubjedl : but the 
iiufband of fucii a queen is not comprised within tliefe 
words ; and therefore no treafon cau be committed againft 
him. 

Let us next fee wbat is a compcjjing or imagining the death 
of the king, &c. Thefe are fy cony mo us terms : the word 
comboft Uglifying the purpotc or defign of the mind or 
will ; and not, a» in common fpcech, the carrying luch de- 
fign to effeft. And thercore an accidental liroke, which 
2 may 
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Trea/ta. may mortally wound the foverrigr,/Vr infortunium, without 
V any traitorous intent, is no trcaion : as was the cafe of 6ir 
Waller Tyrrel, who, by the command of King William 
Ku'u.'’, (hooting ai a hart, the arrow planccd a, ainft a tree, 
and killed the king upon the fpot. Hut as this compafliog 
o- imagination is an aft of the mind, it cannot -pcfiibly fall 
under any judicial cognizance, unltfs it be deni ) nitrated by 
fome open or overt ait. The ftatute cxprcisly requires, 
thac the accuied ** be thereof upon Efficient proo‘ attainted 
of fomc open ait by men of his own condition.” Thus, to # 
provide weapons or ammunition for the purpofe of killing 
the king, is held to be a palpable overt act of treafon in 
imaginiu^ his death. To coniphne to impiifon the king by 
force, and mcie towards it by affembling company, is an 
overt aft of compafling the king’s death; tor all force, ufed 
to the perfon of the king, in its confcqucnce may tend to 
his death, 'and ts a ttiong preiumption of fomething worfe 
intended than the prefent force, by fucli as have fo tar 
.thrown off their bounden duty to their fovercign : it being 
an old obfervalion, that there is generally but a ihort inter* 
val between the priions and the graves o* ptinccs. It feems 
dearly to be agreed, that by the common law and the fta- 
lute of Edw. 111 . words ipoken amount only to a high mif- 
clcmeanor, and no treafon. For they nay be fpoken in 
beat, without any intention ; or be miftaken, perverted, or 
miircmcmbcrcd by the hearers; their meaning depends al- 
ways on their connection with other woids and things ; 
they may fignify differently even according to the tone of 
voice with which they are delivered ; and lomctimcs filcnce 
itfelf is more expreffive than any difeourfe. As therefore 
there can be nothing more equivocal and ambiguous than 
words, it would indeed be unreafonablc to make them a- 
mount t» high treafon. And accordingly, in 4 Car. I. on 
a reference to all the judges, concerning fume very atrocious 
words Ipoken by one Pync, they certified to the king, 
“ that though the words were as wicked as might be, yet 
they were no treafon ; for unlefs it be by fomc particular 
ilatute, no words will be trealon.” If the words be fet 
down in writing, it argues more deliberate intention ; and 
it has been held, that writing is an overt act of trealon ; 
for fcrtbtrt tjl a$cre. Cut even in this cafe the bare words 
are not the trcaion, but the deliberate aft of writing them. 

1. The fccond fpecics of trcaion is, ** if a man do vio- 
late the king's companion, or the king’s eldcli daugh- 
ter unman itd, or the wie of the king’s elded fon and 
heir.” By the king’s companion ib meant his wife; and by 
violation ia undertlood carnal knowledge, as well without 
force as with it : and this is high trcaion in both parties if 
both be confentin.’ ; as fomc of the wises of Henry VIII. 
by fatal experience evinced. 

3. r l he third fpecics o' treafon is, u if a man do levy war 
againil our lord the king .in his realm.” And this may be 
dose by taking artn6, not only to dethrone the king, but 
under pretence to reform religion, or the laws, or to re- 
move evil councilors, or other grievances whether real or 
pretended. For the law does not, neither can it, permit 
any private man, or ftt of men, to inter fere forcibly in 
matters of fuch hi, h importance . elpeciaily as it has efta- 
blilhcd a luificicnt power lor ilicfe purpolcs in the high 
court of parliament : neither does the conftitution jollify 
w&y pi ivate or particular itftihnce for private or particular 
grievances ; though, in cafes ot national oppreffion, the na- 
tion has very juftifiably rifen as one man, to vindicate the 
original contract iuhbfting between the king and his 
people. 

4 “ If a man be adherent to the kind’s enemies in his 
realm, giving to them aid and comfort in the realm or clfe- 
where,” he i* alio declared guilty of high-treafon. This 


mull like wife be proved by fome overt aft ; as by giving Treafon. 
them intelligence, by fending them provifions, by telling — — 
them arms, by treacheroufiy iurrcndcring a fort refs, or the 
like. 

5. “ If a man counterfeit the king's great or privy’ feal,” 
this is aifo high-treafon. But if a man takes wax bearing 
the impreflioo o f the gnat feal off from one patent and fixes 
it to another, this is held to be only an abufe of the feal, 
and not a counterfeiting of it : as was the cnle of a certain 
chaplain, who in fuch a manner framed a diipcniation for 
non rcfidcncc. But the knavilh artifice of a lawyer much 
exceeded this of the divine. One of the eletks in chancery 
glued together two pieces of parchment ; on the uppermost 
of which he wrote a patent, to which he regularly obtained 
the great feal, the label going through both the fleina. He 
then diffolvcd the cemeut, and talcing off the written patent, 
cn the blank fl( in, wrote a frefh patent of a different import 
from the former, and publilhcd it as true. This wras held 
no countcefthin^ of the great feal, but only a great mifprU 
lion ; and Sir Edward Coke mentions it with fome indig- 
nation that the paity was living at that day. 

6 . The fixth fpecics of treafon under this ilatute is, “ if 
2 man counterfeit the king’s money ; and if a man bring 
falfc money into the realm counterfeit to the money of F.ng- 
l.md, knowing the money to be falfe, to mcrchandtfe and 
make payment withaL” As to the firft branch, counter- 
feiting the king’s money ; this is treafon, whether the faltc 
money be uttered in payment or not. Alfo if the king’s 
own miulcrs alter the ilandard or alloy cftablilhcd by law, it 
is trealon. But gold and fslvcr money only arc held to be 
within this ftatutc. With repaid likewife to the fee nd 
branch, importing foreign counterfeit money in order to ut- 
ter it here ; it is held that uttering it, without importing it, 

■ is not within the Astute. 

7. The laft (pccics ol trealon afeertaiurd by this ftatutc 
is, “ it a man flay the chancellor, treafurer, or the king’s 
juftices of the one bench or the other, juftices in eyrt, or 
juflices of affize, and all other juftices affigncd to hear and 
determine, being in their places doing their offices.” Tbefe 
high magiftrate*, as they reprefent the king's majefty du* 
ring the execution of their offices, arc therefore for the time 
equally regarded by the law. But this ilatute extends on- 
ly to the aftual killing cf them; and rot to wounding, or a 
bare attempt to kill them. It extends alfo only to the of- 
ficers therein fpecifitd ; and therefore the barons of the ex- 
chequer, as fuch, a»e not within the proteftion of this aft ; 
but the lord keeper or coramiffionm of the great feal now 
feem to he w ithin it, by virtue of the ftatutc* 5 Eliz. c. 1 8. 
and 1 VV. ar.d M. c. 2 1 . 

The new trcafor.s, created fince the ftatutc 1 M. c. t. 
and not comprehended under the dcicription of ftatutc 25 
Ed^llJ. may be comprifed under three heads* The firft 
fpecics relates to Papifts ; the fccond to falllfytng the coin 
or other royal fignaturcs, as falfely fergin » the fign manual, 
privy lignet, or privy leal, which (ball be deemed high trea- 
ion (1 M. Hat. ii. c. 6 .) The third new fpecies of high 
trealon is iuch as was created for the fecurity o? the Protef- 
tant fucceffion in the houfe of Hanover. For this purpofe^ 
after the aft of fcttlcmcnl was made, it was cnafted by ita- 
tute 13 and 14 W. 111 . c. 3. that the pretended prince of 
Wales iffuming the title of King James HI. Ihould be at- 
tainted of high treafon ; and it was made high-trealon for 
any of the king's fubjefts to hold correfponderTcc with him 
or any pcrlon employed by him, or to remit money for his 
ufc. And by 17 Geo. II. c. 39. it is tnafted, that it any 
ot the font or the pretender (ball land or attempt to land in 
this kingdom, or be found in the kingdom or any of its do- 
minions, he (hall be adjudged attainted of high-treafon ; and 
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TicafvJB* torrefy: onding with them or remitting money to them ufe is 
made bittii-treafoD. By 1 Ann. Hat. a. c. 17. the offence 
of hindering the next in fucceflion from fuccecding to the 
crown is hi;h- treafon : and bv 6 Ann. c. 7. if %ny perfon 
fh.ill nrdreioufly, advifediy, and direftly, by writing or print- 
ing, maintain, that any other perfon hatli any right to the 
crown of this realm, otherwise than according to the aA of 
fettkrinent, or that the king* of thia realm with the autho- 
rity of parliament are not able to make Uv?« to bind the 
crown and its del cent ; fuel) period Audi be guilty of high- 
trrafon. 

The pmiifhmert of high treafon in cenernl it eery fok mn 
and terrible. I. That the offender be drawn to the gal- 
lows, and not be carried or walk ; though uloally (by con- 
nivance, at length ripened by humanity into law) a Hedge 
or hurdle is allowed, to preferve the offender trom the ex- 
treme torment of being dragged on the ground or pave- 
ment. 2. That he be hanged by the neck, and then cut 
down alive. 3. That his entrails be taken out, and burned 
while Ire is vet alive. 4. That Ids head be cut off. t. That 
bis body be divided into four parts. 6. That his head and 
quarters be at the king's difpoihl. 

The king may, and often doth, eifeharge all the punish- 
ment except beheading, cfpccially where any of noble blood 
arc attainted. For beheading being part of the judgment, 
that may be executed, though all the refi be omitted by 
the king's command. But where beheading is no part of 
the judgment, as in murder or other felonies, it hath been 
(aid that the king canuot change the judgment, although 
at the Tcquctt of the party, from one ipecies ot death to 
another. 

In tlie cafe of coining, which is a treafon of a different 
complexion from the reil, the punishment is milder for male 
offenders'; being only to be drawn and hanged by the neck 
till dead. But in treafons of every kind the punifiunent of 
women is the fame, and different from that of men. For as 
4 he natural modefty of the fex forbids tike expofmg and 
publicly mangling their bodies, their lcntcncc (which is to 
tike full as terrible to fenfe ms the other) is to be drawn to 
the gallows, and there to be burned alive. 

For the cenfcqucnccs of this judgment, fee Attainder, 
Forfeiture, and Convenor oj blood. 

Petty or Petit Tnaf*n, according to the Astute 25 Ed- 
ward III. c. a. may happen three ways: by a fervant kill- 
ing his maAcr, a wife her hufband, or an ccclefrailidd per- 
fon (either Jocular or regular) his fuperior, to whom he 
owes faith and obedience. A fervant who kills his mailer 
whom he has left, upon a grudge conceived agaitill him du- 
ring his fcrvicc, is guilty of petty treafon : for the traitor- 
ous intention was hatched while the relation fubiiiled be- 
tween them, and this is only an execution of that intention. 
So if a wife be divorced a mtnft ti tboro , Hill tbc v:mui/um 
malrimonn fubiitU ; and if fhc kills fuch divorced human d, 
fhc is a trait refs. And a clergyman is under Aoud to owe 
canonical obedience to the bilhop who ordained him, to him 
in whole diocefe he is beneficcd, and alfo to the metropolitan 
of fuch fuffragan or diocefan bilhop; and therefore to kill 
any of thcle is petit treaion. As to the tell, whatutgrr has 
been faid with refpeft to wilful Murder, is alfo applicable 
to the crime of petit treafon, which is no other than murder 
in it-. moll odious degree; except that the trial (ball be as 
iu cafes of high treaion, before the improvements therein 
made by tlie itatutes o 4 William III- But aperior indict- 
ed of petit treafon may be acquitted thereof, and tound 
guilty of manilaughter or murder : and in fuch cafe it fhuuld 
feem that two witneffe* arc not nectflary, as in cafes ot pe- 
tit treaion they are. Which crime is alio diitmguifhcd hem 
Bunder in iu puniihtncni. 


The puniftment of petit treaion in a man, is to bednrwa Twfcn 
and hanged, and in a woman to he drawn and burned ; the * 

idea of which latter puiulhmcrt feems to have been handed 
down to us from tlie laws of the ancient Druids, which con- " 


demned a woman to be burned for murdering her hyfband ; 
and it is now the ufual punifhrrrat for all forts of treafona 


committed by tbofe of the female fex. Pcrfotis guilty of 
petit ttcaloii were firft debarred the benefit of clergy by 
flat 11 te 12 Henry VII. c. 7. which has fmcc been extended 
to their riders, abettors, and councilors, by ftatutes 23 Hen- 
ry VIII. c. 1 , and 4 & j P. and M. c. 4, 

TREASURE, in general, denotes a ftorc 01 Hock of 
money in rel’erve. 

T*s*iajtf-Trow 9 in law, derived from the French word 
trover, “ to find," called in Latin thefaurut imientus, is where 
any money or coin, gold, iilver, plate, or bullion, is found 
hidden in the earth or other private place, the owner there- 
of being unknown ; in which cafe the trenlurc belongs to 
the kin^ : but if he that hid it be known, or afterwards 
found out, the owner and not the king is intitlcd to it. 

TREASURER, an officer to whom the ireafure of a 
prince ur corporation is committed to be kept and duly dif- 
pofed of, in payment of officers and other cxpcnccs. Sec 
Treasury. 

Of thde there is a great variety. His majefiy of Great 
Britain, in quality of dc&or of Brunfwick, is arch treasurer 
of the Roman empire. In England, ' the principal officers 
under this denomination arc, tbc lord high-treafurer, the 
treafurcr of the houfehoki, treat urer of the navy, of the 
king's chamber, Sc. 

Tlie lord high-treafurer of Great Britain, or firA commif- 
fioncr ot the trcalury, when in commiffion, has under his 
charge and government all tire king’s revenue which is kept 
in the exchequer. He holds hit place during the king’s 
pUafure ; being infiituted by the delivery of a white ilaffto 
him. He has the check of all the officers employed in coi- 
led ing the cuAoms and royal revenues : and m hi* gift and 
dilpolitron are all the offices of the cufioms in the fevcial 
ports of tlie kingdom* clcheators in every county are no- 
minated by him; he alio makes kales ot the Ends belonging 
to the crown. 

The office of lord-treafurer is now in commiflion. The 
number of loids-comraiffiencra is five ; one of whom is the 
firil lord, whole annual falary was formerly L. 383, but i* 
now L. 4000 ; and who, uniefs he be a peer, is alfo chan- 
cellor of the exchequer, and prime miniiter in the govern- 
ment of this country ; the other lords comnufftoners have 
an annual talaty of L. 1600 each. 

Txt/nvx** of the Haujrhohl, j» an officer who, in the ab- 
fence of the lord- llcward, has power, with the comptroller 
end other officers of tike green-cloth and the fteward ot the 
Marfhallca, to hear and determine trexions, felonies, and 
other crimes committed within the king's palace. -See 
Household. 

There is «Uo a treafurer belonging to the cHsblifhment 
of her majeHy's houichold, 6cc. 

Txsjjvkm* of tU Nervy, is an officer who receives money 
out of the exchequer, by warrant from the lord high-trea- 
furer, or the lords comraiffioners executing that place ; and 
pays all charges of the navy, by warrant from tlie principal 
officers of the navy. 

‘7 xfAtt/KL* of the County, he that keeps the county rtock- 
There aie two of them in each county, chofen by the ma- 
jor part o: the juffices or the peace, dec. at their general 
quarter leffion ; under previous fecurity given fur the money 
entruffed with them, and the iarthhil execution of the uufts 
repoled in them. 

TREASURY, the place wherein the revenue* of a prince 

arc 
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Treatife are received, pneftrved, and di (turfed. In England the 
1 li triafury ii a part of the exchequer; by fomc called the 

^ * * te * luiotr estsbtquer. The officers of his majefty’s treafury, or 

tlie lower exchequer, tie the lords commifliomrt* one of 
whom is chancellor, tw<» joint fecretaries, private secretary 
W the ftril lord, two chamberlains, an auditor, four tellers, 
a clerk of the pells, ulhcrs of the receipt, a tally-cutter, &c. 
See each officer under his proper article. Chancellor, 
Teller, Tally, Sec. 

Lords of tbs TtKAwsr. In lieu of one /ingle dire&or 
and adminillrator of hia majelty’s revenues under the title of 
lord high trea/urtr , it is at prefent thought proper to put 
that office in commiffion, i- 1. to appoint fevcral perfoni to 
difchsr »e it with equal authority, under the title of. lords 
commifflourrs of the treafury. 

TREATISE, a fet difeourfe in writing on any fub- 

■TR E A TY, a covenant between two or more nations; 
or the fevcral art kies or conditions ilipulated and agreed 
upon between fovercign powers. 

— ■ TREBLE, in mufic, the highed or mod acute of the 

four pvrts in fymphony, or that which is heard the cleared 
and di rilled in a Concert. 

TREBUCHET, Trebuckit, Tributb (Trrbishtum), 
a tumbrel or cucking dooL Alfo a great engine to cad 
iloncs to batter walls. 

TREE, a large vegetable rifing with one woody dem 
to a coi./ukiaLle height. 

Tree* may be divided into two claffes, timber and fruit- 
trees ; the fird including all thoic trees which are ufed in 
machinery, {hip-building. See. or, in general, for purpofea 
of utility ; and the fecond comprehending thole trees valued 
only, or chiefly, for their fruit. It is not ncccffery to form 
a third clafs to include trees tiled for fuel, as timber is ufed 
for this purpofe wheie it is abundant ; and where it is not 
abundant the branches of the timber trees, or fuck of them 
as are dwarftfh, unhealthy, or too fmall for mechanical pur- 
|*ofrs, are ufed as fuel. 

The anatomy and phyfiology of trees have already been 
given under the generic name Plant and Sab. For an 
account of tbeir natural bidory, fee Natural History, 
fed. ail. 

Certain trees, it is well known, are natives of particular 
diftri&s ; but many of them have been transplanted from 
their native foil, and now flourilh luxuriantly in ditlant 
countries, fo that it becomes a matter or very coniiderable 
difficulty to a certain their origin?.l foil, 'ihc following 
rules are given for this purpolc by the Honourable Haines 
Harrington. 

i . They mud grow in large mafic#, and cover con/rdeTaHc 
tracts of ground, the wood# not ending abruptly, by a 
change toother trees, except the fituation and Arata become 
totally different. 2 . They mud grow kindly in copies, and 
(hoot from the /tool, fo as to continue for ever, i! not very care- 
fully grubbed up. J. The feed mud ripen kindly ; nature 
never plants, but where a futrrffion in the greaielt proru- 
Con will continue. La My, trees that give names to many 
places arc probably indigenous. 

The growth of trees is a curious and interefUng fuhjeft ; 
yet few experiments lutve been made to determine what the 
additions are which a tree receives annually in different pe- 
riods of its age. '1 he only observations which we have feen 
on this fubjedl worth repeating wire msde by the ingenious 
Mr Barker, to whom thePbilofophicalTraufaeTons are much 
indebted for papers containing au accurate regifter of the 
weather, which he has kept for many years. He has drawn 
up a table to point out the growth of three kinds of trees, 
oak*, aihee, and elms; width may be iocn in the jPbiiufu- 
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phical Tranfa&ioni for 1788. Wc Iball give his coa- Tree. 
clufions, ' r " mm 

14 1 find (fays he) the growth of oak and afh to be nearly 
the faire. I have fome of both forts planted at the fame 
time, and in the feme hedges, of which the oaks are the 
largdt ; but there is no ceitaiu rule a# to that. The com- 
mon growth of an oak or an alb is about an inch in girth 
in a year : fume thriving ones will grow an inch and a half; 
the unthriving ones not fo much. Great trees grow more 
timber in a year than fmall ones ; for if the annual growth 
be an inch, a cost of onc-lixth of an inch is laid on all 
round, and the timber added to the body every year is it* 
length multiplied into the thicknefs of the coat and into 
the girth, and therefore the thicker the tree i», the more 
timber is added/’ 

We will prefent our readers with a table, fhowing the 
growth uf 17 kinds of tree# for two years. ’I he trees grew 
at Cavcnham in Suffolk. 
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See Husbandry, n’ 165, where the growth of it kind* 
of trees in 2 1 years is given. 

Trees fometimes attain a very great ftze this mu It de- 
pend in a threat mcafurc on the richnefs of foil, but no lefs 
on the drgree of beat. Indeed heat is fo eflcntial to the 
growth of trees, that as we go from the place within the 
polar circles where vegetation begins, pnd advance to the 
equator, we find the trees increafe in fi*c. Greenland, 
Iceland, and other places in the lame latitude, yield no trees 
at all ; and the flirub9 which they produce arc dwarlilh ; 
whereas, in warm climates, they often grow to an immenfe 
fixe. Mr Mar Sum few fpruce and filver-fira in the dock- 
yard in Venice above 40 yards long, and one of 39 yards 
was 18 inches diameter at the (mall end. He was informed 
that they came from Switzerland. 

The largdt tree in Europe, mentioned by travellers, is 
the chcfnut tree on mount Etna, already dt (bribed under 
the article Etna, t»° 18. It is a certain (act that trees 
acquire 1 very great fi*e in volcanic countries. Befi^e^hc 
multitude of tine groves in the neighbourhood of ^Ubano in 
Italy, there are many detached oaks 20 feet ia circum- 
ference, and many elms of the fame fixe, cfpecially in the 
romantic way to Eaitcllo, called the GaJ/tna, In travel- 
ling by the fide or the bkc of Bolfen*, the road leads us 
through an immenfe number of oaks, fpread upon beautiful 
hills. Where the lava has been fuiEcicntly ioftened, they 
arc clean and tlr sight, and 0/ a con/idcrablc ft re ; hut where 
the lava hs9 not been converted into a foil proper for ftrnng 
vegetation, they are round-headed, and ol lefo biguefs ; how- 
ever, taken all together, they sake a magnificent appear- 
ance;. 
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ance ; and the foot jtfclf ought to ranked among the lire 

f ia*-ts of Italy. The lame may be obfervcd of the fmall 
ske of Vico, encompaffed with gentle rifings, that arc all 
clothed with for ell tree*. 

Some yews have been found in Britain 60 feet round. 
Palms in Jamaica attain the height of 200 fed ; and foroe 
of the pines in Norfolk I Hand ere 28. feet high. 

Of all the different kind* known in Europe, ork is bed 
for building * and even when it lies expofed 10 air and wa- 
ter, there is none equal to it. Fir-timber is the next in de- 
gree of goodnefs for budding, efpccially in England, where 
they build upon leafes. It differs from oak in this, that it 
requires not much lealoning, and therefore no great dock is 
required irefoie hand. Fir is ufed for flooring, wainfeoting, 
and the ornamental pans o f building within doors. Elm is 
the next in ufe, efpccially in England and France : it is very 
tough end pliable, and therefore eafdv worked : it docs not 
readily fplit ; and it bears driving of bolts and rails better 
than any other wood ; for which rcafon it is chiefly ufed 
by wheel-wrights and coach makers, for fliaits, naves, $cc. 
Beech is alfo ufed for many purpofes : it is very tough an I 
white when young, and of great ilicmqh ; but liable to 
warp very, much when expofed to the weather, and to be 
worm-eaten when uled within doots ; its grcatdf ufe is for 
plank*, bcditcads chairs, and other household goods. Ash 
is likewife a very* ufctul wood, but very fcarcc in moll pa*ts 
of Europe; it feivcs in buldin/s, or for any other ufe, 
when fcrcened from the weather; handfpikes and oars arc 
chiefly made of it. Wild chefnut tir her is by many ctlrcmcd 
to be at good as oak, and feems to have been much uled in 
old buildin ts ; but whether thefe trees arc more lcarcc at 
present than formerly, or have been found not to anfwer fo 
will as was imagined, it is certain that this timber is now 
but little ufed. Walnut-tree is excellent for the joiner’s 
ufe, it being of a more curious brown colour thin beech, 
and not fo fubje£l to the worms. The poplar, abcl, and 
afpen trees, which are very little different from each other, 
are much uftid inilcad of Hr; they look well, and are tougher 
and harder. See Quercus, Oak, Pinos, Ulmvs, Pla- 
TANUS, PorULUS, &C. 

The goodnefs of timber not only depends on the foil and 
iituation in which it Hands, but like wile on the fealon 
wherein it is felled. In this people dilagrec very much ; 
fome are for having it felled as loon as its fruit is ripe, 
others in the fpring, and many in the autumn. But as the 
fao and moifturc of timber is certainly the cau!e that it 
ptrilhes much fooncr than it otherwife would do, it feems 
evident, that timber fhould be felled when there is the Icall 
fap in it, t *«. from the time that the leaves begin to fall till 
the trees bcg : n to hud. This work ufually commences 
about the end of April in England, bccaufe the bark then 
rifes mod freely ; for where a quantity of timber is to be 
felled, the ftatute requires it to be done then, for the ad- 
vantage of tanning. 1 he ancients chiefly regarded the age 
of the moon in felling their timber ; their rule was to fell 
it in the wane, or four days after the new iroon. or fome- 
tionesjn the laft quarter. Pliny advifes it to be in the very 
inftantlefthc change; which happening to be in the lad day 
of the winter fdltice, the timber, fays he, will be inconup- 
tible. 

Timber fhould likewife be cut when of a proper age ; for 
when it is either too young or too old, it will rot be lo durable 
as when cut at a proper age. It is laid that oak fhould not 
be cut under 60 years old, nor above aoo. Timber, how- 
ever. fhould be cut in its prime, when almoft fully grown, 
and before it begins to decay ; and this will be fooner or 
later according to the drynefs and moiilnefs ot the foil 
uhrre the timber grows, as alfo according to the bignefs of 


the trees; for there are ro fixed rule* in •felling of timber, Trie, 
experience and judgment mud direct hcic as in moil other'— v— 
calcs. 

Great attention is ncccfftry in the fcafoning of timber. 

Some advife the planks of timber to be laid for a few days 
in fome pool or running ftream, in order to extrad thefisv 
and afterwards to dry them in the fun or air. By this 
means, it i« faii, thev will he prevented from cither chop- 
ping, calling, or cleaving ; but again!! (hrinking there is no 
remedy, borne again ate 'or burying them in the earth, 
others iu a heat ; and fome for fcorching and (cafonin • them 
in fire, efpccially piles, polls, &c. which arc to Hand in 
water or earth. The Venetians firft found out the method 
of fcafoning by fire; which is done after this manner j They 
put the piece to be feafoued into a flrong and violent flame ; 
in this they continually turn it round by means ot an en ;tne, 
and take it out when it is everywhere covered with a black 
coaly cruft ; the internal part of the wood Is thereby fo 
hardened, that neither earth nor water can damage it for a 
long time afterwards. 

Dr Plott fays, it is found by long expo icnce,.that the 
trunk ot body of the trees, when barked in the fprin j, and 
left (landing naked all the fummer expofed to the fun and 
wind, arc fo dried and hardened, that the fappy part in a 
manner becomes as firm and durable as the heart itfelf. 

This is confirmed by M. Puffon, who, in 1738, presented 
to the royal academy of fcicnccs at Paris a memofr, intitlcd, 

“ An eafy method of increaiing the folidity, ftren ;th, and 
duration of timber for which purpofe he obiems, «* no- 
thing more is neceffary than to ftrip the tree entirely of its 
bark during the frafon of the riling cf the fap, and to 
leave it to dry completely before it be cut down.” 

By many experiments, particularly deferibed in that effhy, 
it appears, that the tree Ihoi^d not be felled till the third 
year after it has been ft tipped of the bark ; that it is then 
perfectly dry, and the tap become alrnoft as llrong as the 
reft of the timber, and ftronger than the hcait of any other 
oak tree which has not been fo ilripped ; and the whole of 
the timber ftronger, heavier, and harder ; from which he 
thinks it fair to conclude, that it is alfo more durable. “ It 
would no longer (he adds) be neceffary, if this method were 
practised, to cut off the fap ; the whole of the tree might 
be ufed as timber ; one of 43 years growth would ferve all 
the purpofes for which one of 63 years is now required ; 
and this practice would have the double advantage of in- 
creating the quantity, as well as the ftrtngth and ioliditr, 
of the timber.” 

The oavy board, in anfwer to the inquiries of the com* 
miffioneisof the land revenue, in May 1789, informed them, 
thay they had then Handing fome trees dripped of their 
hark two ycai9 before, in order to try the experiment of 
building one half of a fioop of war with that limber, and 
the other halt with timber felled and (flipped iu the com* 
mon way. 1 his very judicious mode of making the expe- 
riment, it it be properly executed, will undoubtedly go far 
to afeertain the eflt&s of this practice. We ate forty that 
we are rot able to inform our readers what was the rcfult of 
the experiment. 

After the planks of timber have been well feafoned and 
fixed in their places, care is to be taken lo defend or pre- 
ferve them ; to which the fmearing them with linfeed oil, 
tar, or the like oleaginous matter, contributes much. The 
ancients, particularly Htfiod and Virgil, advife the fmoke- 
dryirrg of all mftruments nude of wood, by hanging them 
up in the chimneys where wood-fires are ukd. The Dutch 
prefcxvc their gates, portculhcts, drawbridges, fluiccs, 4 c. 
bv coaling them over with a mixture of pitch and Ur, 
whereon they ftrew fmall pieces 0: cockle and other Jhclfa, 

beaten 


T R E [ 5<Jt ] T R E 


Tw. beaten almoft to ponder, and mixed with Tea food, which 
Jncrall* and arm* them wonderfully aninft alt aT*.ult# of 
wirnl and weather. When timber is felled before tlic fop 
n perfectly at red, it is very fuhjcd to worm- ; but to 
preveut and cure this, Mr Evelyn recommends the following 
‘remedy as the moft approved : Put common fulphur into 
a cucurbit, with a* much aquafortis as will cover it three 
finger* deep ; dills! it to drynefs, which is performed by 
two or three replications. Lay the fulphur that remains 
at bottom, being of a black ’(h or fand red colour, on a 
marble, or pnt it in a crfofo, and it will dfiflblvc into an oil; 
with this oil anoint the timber which is infe&ed with worms. 
This, he fays, will not only prevent worms, but preferve 
all kinds of woods, and many other things, as ropes, nets, 
and .'rafts, from putrefaftion, cither in water, air, or fnow. 

An experiment to determine the compar.it ivc durability 
of different kinds of timber, when expofed to the weather, 
was made by a nobleman in Norfolk ; of which an account 
y fo jriven by Sir Thomas Eeevor. This nobleman, in the 
A fKultwrt.ycar 1774, ordered three polls, forming two Tides of a qua- 
vo!. vi. drangle, to be fixed in the earth on a ritin; ground in his 
p*rk. Into thefc pods wevc mortified planks, an inch and 
an h«lf thick, cut out of trees from 40 to 45 years growth. 
Thefc, after Handing 10 yeirs, were examined, and found 
in the following ftatc a-d condition : 

'i‘hc cedar was perfeCUy found 1 larch, the heart found, 
but the lap quite decayed : fprucc hr, iound ; lilver hr, in 
decay j Scotch tir, much decayed ; pinlaftct, quite rotten j 
chefiuit, perfectly found ; abcle, found ; beech, found ; wal- 
nut, in decay ; lycamore, much decayed ; birch, quite rot- 
ten. Sit Thomas Beevor juftly remarks, that the trees 
-ought to have been of the lame age ; and Mr Arthur Young 
add*, they ought to have been cut out of the fame plan- 
tation. 

The immenfe quantity of timber confutncd of late rears 
In fhip-buildttrg and other purpofes has dimiuiihcd in a 
very jfreat degree the quantity produced in this country. 
On this account, many gentlemen who wiih well to their 
country, alarmed with the fear of a feared y, hare ftronyly 
recommended it to government to pay fomc attention to the 
cultivation and prefervation of timber. 

We find, on the bed authority, that of Mr Irving in- 
fpedtar general of imports and exports, that the (hipping of 
England in 1760 amounted to 6,107 iu number, the ton- 
nage being 443,912 ; and the (hipping in Scotland amount- 
ed to 976b number, the tonnagfc bcin^ 92,818. In 1788 
■the whole (hipping o: Britain and Ireland and their colonics 
-amounted to 13,800, bein.r 1,359,792 tons burden, and em- 
ploying 107,925 men. The tonnage of the royal nary in 
the fame year was 4 1 3,667. We aie informed alfo, 0:1 
hiftrt. what we confidcr as the bell authority ( the report of the com- 
miliioner* of the Und revenue), that the quantity of oak tim- 
ber, o’ Englifh growth, delivered into the dockyards from 
1760 to 1788 was no lefa than 768,676 loads, and that 
the quantity ufed in the merchants yards in the fame time 
• was 516,630 loads ; in all 1,285,306 loads. The (orcign 
-oak ufed in the fomc period wa» only 1^7,766 loads. So 
that, after deducting the quantity remaining in the dock- 
yards in 1760 and 178&, and the foreign oak, there 
will remain about 1.054,284 loads of Englilhoak, confumed 
in 28 years, which is at an average 37*653 loads per an - 
Vou XVII I. Part II. 


new, betides from 8,30? to io,oco loads expended -annually 
by the Eaft Iudia company within the fomc period (a). 

l he price ol wood In, riitn in propoition to the de- 
mand and to iu diminution. At the conqncft, woods weie 
valued, not by the quantity of richer which they contain- 
ed, but the number o' twine which the acorns could iwp. 
port. In 160H, oak in the Jortfts was fold at 10s . f rr load, 
and (lie- wood for 2 s. yrr load. In 1663 or 1665, iu navy 
contra^* from L. 2 to 2I. I j h. 6J. //r load was given. In 
1756 it rofe to 4I. jt per load, and 3a. in addition, berau/e 
no tops are received. Plank tour inch fold in 1 769 (or L. 7 
a load, thiccinch L.6; which price* were the fame in 1792. 

So great an expenditure of valuable timber within fo fiiort 
a period, gives reafon to fear that the forcQs of this country 
will (bon be entirely dismantled, ur.lefs fomething is done to 
taile frefti fupplies. The building of a 70 gun (hip, it is 
faid, would take 40 acres of timber. 'I his calculation is 
indeed fo exceffivc, that it is feared y credible. This, how- 
ever, i« no exaggeration. Accord.ng to the prevailing opi- 
nion of experienced furveyor-, it will require a good foil 
and good management to produce 40 trees on an acre, 
which, in a hundred years, nwv, at an average, be computed 
at two loads each. Reckoning, therefore, two loads at 
Hi. 16s. one acre will Ik worth L.35C, and consequently 
40 acres will only be worth L. 14,200. Now a 70 gun (hip 
is generally fuppofod to coft I- 7 0,000 1 ind as (hips do not 
foil a great many years, the navy continually requires new 
(hips, fo that the foreils mull be U lipped in a century or 
two, unltit young trees arc planted to fupply their place. 

Many plans have been propofed for recruiting the fared f. 
Premium* have been liel ! forth to individuals ; and it has 
been propofed that the ciown-fond* (hould be fet a part for 
the fpecial purpofe of railing timber. With refpett to in- 
dividual*, as they muft generally be difpofod to fow or plant 
their lands With thofc vegetables whicli will bell reward 
their labours, it is not to be expected that they will firt 
apart their fields for planting trees unlcfs they have a great- 
er return from them thin o'Jier crops. But bad mull that 
Und be which will not yield much more than L..350 pro- 
duce in too years. Bui though it be evident that good land 
will produce ciop* much more lucrative to the proprietor 
than timber, yet (till there art lanj* 01 pieces of fond which 
might be applied with very great advantage to the produc- 
tion of wood. Uneven ground, or the (ides of fields where 
corn cannot be cultivated, might very properly be fet apart for 
this purpofe ; barren lands, or fuch as cannot be cultivated 
without great labour and expence, mi«ht jtllo be planted. 
Hedge-rows and clumps of trees, and little woods fcaitcrcd 
up and down, would lhdter and defend the fields from dc- 
ftructive wind*, would beautify the face of the cou/itry, 
render the climate warmer, improve barren land;, and 
fumifh wood for the arts and manufactures. 

But to cultivate fureft limber has aho been thought < f 
fuch national importance, that it has been deemed worthy 
©f the attention of government. It lias been prppofed to 
appropriate fuch port of the crown-lands as arc lit for the 
puipofe folety tor producing timber for the uavy. 'i'lus 
appears a very proper feheme in (peculation ; but it iia 9 been 
objected, that for government to attempt the fanning ©f 
forefls would be really to cftabblh groups of officers to 
pocket folarics for doing what, it is well known, will never 
4 ^ be 


(a) A writer in the Bath Transactions fays, that the aggregate of oaks felled in England and -Wales for 30 years paft 
hath amounted to 320,000 loads a-year ; and affirms that lie has documents in his poiTduon founded on indisputable tacts. 
1 he difference between this account, and that which we have given in the text fiom the report of the coaiauflioners, wc 
leave to be reconciled by thofc who have proper opportunities. Wc give the facts merely on the authority of other*. 
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Tr f * be done at all. But to this objection we reply, that fuch 

’ an agreement mifrht be made with the infoe&ors of forefts, 

as to make it their own interred to cultivate trees with as 
much care as poflihle. Their falary might be fixed very 
low, ar.d raifed in proportion to the number of trees which 
they could furnilh of fuch a flic in a certain number of 
years. After all, we mud acknowledge, that we muft de- 
pend greatly on Kuflia, Sweden, Norway, and America, for 
Supplying us with limber ; and while tlicfe countries take 
our manufacture* in exchange, we have no rcafun to com- 
plain. Still, however, vre ought finely not to negle£l the 
cultivation of what is of (o much importance to our exigence 
as a nation, for it may o ten be impuffiblc in timcol war to 
obtuia timber from fo-rig*; countries. 

In the beginning of this article we mentioned the gene- 
ral divifion of trees into timber or foreft-trees and fruit 
trees. We have already faid all that our limits will permit 
rtlpcAing the foimcr : wc will row, therefore, fay fome- 
thing of the latter. Our obfervations fhiall he confined to the 
methods of preferving fniit trees in bloflbm from the effects 
©‘ froft. and from other difeafes to which they arc liable. 
The chevalier dc oientnbcrg of Prague, we are told, ha* 
JM* g'timt, difeoverrd a method of effectually prelervinv* tree* in blof- 
fom from the ratal effects of thofe frofts which fometimes 
in the fpring deftroy the mofl promiling hopes of a plenti- 
ful crop of fruit. His method is extremely fimplc. He 
furrounds the trunk of the tree in bloflom with a wifp of 
ftraw or hemp. The end of this he finks, by means of a 
Hone tied to it, in a vtfTel of fpring water, at a little di- 
ftancc from the tree. One vefTcl will conveniently ferve 
two trees j or the cord may be lengthened fo as to furmund 
feveral, before its end is plunged into the water. It is 
neceffary that the vcifcl be placed in an open {filiation, and 
by no means {haded by the branches of the neighbouring 
trees, that the froft may produce all its effect on the water, 
*>y means of the cord communicating with it. — I his pre- 
caution is particularly neceffanr for thofe trees the dowers 
of which appear nearly at the fame time as the leaves ; 
which trees are peculiarly expofed to the ravages ot the 
froft. The proofs of its efficacy, which he had an opportu- 
nity of obferving in the fpring of 1787, were remarkably 
linking. Seven apricot efpaliers in bis garden began to 
bloflom in the month of March. Fearing that they would 
fuffer from the late frofts, he funourvded them with coids 
as above direfled. In effed, pretty {harp frofts took place 
fix or eight nights : the apricot-trees in the neighbouring 
gardens were all frozen, and none of them produced any 
fruit, whilft each of the chevalier's produced fruit io abun- 
dance, which came to the greateft perfection. 

The following is the method propofed by Mr William 
Forfyth for curing injuries and defc&* in trees ; for which 
a reward was given to him by his majeftv, on condition 
that he (hould make it public. It is equally applicable to 
foreil as to fruit trees ( 1 }. 

Take one bufhel of frefh cow-dung, half a bufhel of lime 
rubbilhof old buildings (that from the ceilings of rooms is pre- 
ferable); half a bufhel of wood-afhes ; and a fixteenih part of 
a bufhel ot pit or river fand. The three laft articles are to be 
lifted fine before they are mixed ; then work them well to- 
gether with a Ipade, and afterwards with a wooden beater, un- 


til the fluff is very fmooth, like fine plafter tifed for the ceil- Tree 
ings of rooms. The compofition being thus made, care R 
muft be taken to prepare the tree properly for its applies- 
lion by cutting away all the dead, decayed, and injured 
parts, till you come to the frefh found wood, leaving the fur- 
face of the wood very imouth, and rounding off the edges 
of the bark with a draw-knife, or other inftrurrent, per- 
fectly fmooth, which muft be particularly attended to. 

Then lay on the plalter about one-eighth of an inch thick 
all over the part where the wood or bark has been fo cut 
away, finithing off the edges as thin as poflihle. Then take 
a quantity of dry powder of wood-afhes, mixed with a fixth 
part of the fame quantity of the ashes of burnt bones ; put 
it into a tin box, with holes in the top, and (hake the 
powder on the furfacc of the plafter, till the whole is cover- 
ed over with it, letting it remain for hah an hour to abforb 
the moifturc ; then apply more powder, rubbing it oa 
gently with the hand, anti rcpe-ting the application of the 
powder, till the whole plafter becomes a dry fmooth fur- 
face. 

All trees cut down near the ground (hould have the fur- 
face made quite fmooth, rounding it < if in a final 1 dcg r ce, 
as before mentioned ; and the dry powder directed to be 
ufed afterward* fhouki have an equal quantity ot powder of 
alabafter mixed with it, in order the better to refill the 
dripping ot trees and heavy rain*. If any of the compo- 
fition he left tor a future occahon, it fliouM be kept in a 
tub or other veffel, and urine of any kind poured on it, fo 
a* to cover the furface ; otherwile the atmolphere will great- 
ly hurt the efficacy of the application. Where lime-rubbilh 
of old buildings cannot be cifily got, take powdered chdk, 
or common lime, after having been flaked a month at lcati. 

As the growth of the tree will gradually affed the plafter, 
by raifin^ up its edges next the bark, care (hould be taken, 
where that happens, to rub it over with the finger when oc- 
catiun may require (which is brft done when rooiftened by 
rain), that the plafter may he kept whole, to prevent the 
air and wet from penetrating into the wound. 

By this procefs, fome old worn-out pear trees, that bore Ftrfyf • 
only a few final], hard fruit, of a kerneUy texture, were Gtyr**** 
made to produce pears of the befl quality and fineft flavour**/ 4 ' 
the lecond fummer after the operation ; -and In four or five 
years they bore fuch plenteous crops, as a young healthy 
tree would not have produced in four timet that period. 

By this procefs, too, fome large ancient dm*, in a moll 
decayed itate, having all their upper parts broken, and a 
fmall portion only of the bark remaining, (hot out ft eras 
from their tops, above thirty feet in height, in fix or feven 
years from the firft application of the compofition. 

Thus may valuable fruits be renovated ; and foreft trees, 
which are ufeful or ornamental from ihetr particular lit na- 
tion, be prtferved in a fleurifhing (late. But what is far 
more interefting, a perfect cure ha* been made, and found 
timber produced, in oak trees, which had teceived very con. 
fiderable damage from blows, bruifes, cutting of deep let- 
ters, the rubbing off the bark by the ends of rollers, or 
wheel* of carts, or from the breaking of branches by ftorm*. 

TKEFOIL, in botany. See Trifolium- 

TK EM EL LA, io botany ; a genus of plant* belonging' 
to the claf* of cryjMogaaujf and natural order of aig*. 1 1 


(b) A pafle for covering the wounds of tree*, and the place where grafts arc inferted, was «ti (covered long ago. It is 
recommended in a Treatife on Fruit Trees, publtfhcd by T horaaf Hitt in 1 7?$ * * third edition of which, with additions, 
was publifhed in 1768. It confifts of a mixture of clay and cows dung diluted with water. This paftc he dire&s to be 
laid on the wound with a btufh ; it adheres firmly, he fays, without cracking till the wound htals. We are informed by a 
gentleman, to whole opinion and experience we pay great rcipeft, that this pafte anfwers every purpofc which Mr Forfyth** 
can ferve* 3 
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TrtaeQfo i« r feint owns membranous fubflancc ; the parti of the fruc- 
Trrn' *‘^ CRl ' on ^ arcc ^7 vilibie. There arc 1 1 fpecies ; of which 
L five are indi venous ; the nolloc, lichenoides, verrucofa, hemi- 

fpherica, ar<i purpurea. 

i. The nofloc, or jelly tain tremella, is found in pxHtires 
and by the tides ol gvavcl walks in gardens after rains ; not 
uncommon in fpriu.r, iummer, and autumn. It is a mem- 
branaceous, pellucid, and trelalinmis lubftance, without any 
vil*blc root ; of a ycllowifti dull green colour ; afluining 
various forms, either round, angular, plaited or totded to- 
gether irregularly, like the intellines, or a pocket handker- 
chief an inch or two or more ih diameter : foft to the 
touch when moill ; but thin, membranaceous, and briflc, 
when dry ; and of a black tulcous colour. — The ancient 
alchemitU called this vegetable the jJo<vm of heaven, and 
imakMrved that from it they would procure the univerlal 
menftruum : but all their rcletrches ended in diicovering 
that by diftjllation it yielded fume phlegm, volatile fait, and 
empyreumatic oil. It has been extolled in woundf, ulcers, 
&c. but no regard is ever pa ; d to it by judicious practi- 
tioners Dr Darwin lays, he has been well informed that 
this trcmella is a mucilage voided by herons after they have 
eaten frogs 1 1 2. The Ihhenoi Je< t or tianfparcnt trcmella, is 
trtfl, plane, margin curled, lacinulated, and blown. It 
prows on heaths and in woods, Btc. 3. Verrucofa, or warty 
trermlla, is tubercular, folid. wrinkled, roundilh, and re- 
fcmbling a Haider ; it is of a blackiih yellow. It grows cn 
hones in rivulets, 4. Hemifpherica, or fea trcmella, is feattered 
among confervas, luci, dec. 5. Purpurea^ or putplc trcmella, 
is globular, feflile, folitary, and fmooth. It grows on ditch- 
banks about London. 

TREMELLIUS (Emmanuel), a Jew by birth, was 
bom at Ferrara in the year tyio. He was fo carefully 
educated as to become a great mailer of the Hebrew 
tongue : he was converted to ChriHianity by the celebrated 
Peter Martyr. After travelling to Germany and England, 
he was made profelTor of Hebrew, firft at Heidelberg, and 
then at Sedan, where he died in 1 $80. He trandated the 
Hebrew Bible and Syriac Tcftamcnt into Latin ; in the 
former he was affifted by Junius, who afterwards corrected 
the lecond edition in 1587. This work was received by 
the Protcftant churches with great approbation. 

TREMOR, an involuntary (baking, chiefly of the hands 
and head, fometimes of the feet, and fometimes of the tongue 
and heart.— -Tremors arifing from a too free ufe of fpirituous 
liquors require the fame treatment as palfies. 

TRENCHES, in fortification, arc ditches cut by the 
befiegers, that they may approach the more fecurcly to 
the place attacked ; whence they are alfo called hurt of ap- 
proach. 

TRENT (bifhopric of), a province of Germany, in the 
circle of Auflhi, near the frontiers of Italy, is bounded on 
the north by Tirol ; on the eaft, by the Fcltrino and 
Bell uncle ; on the fouth, by Vicentino, the Vcronelc, I’rcl- 
ciano, and the lake de Garda ; and on the well, by the 
Brcfciano and the lake dc Garda. The foil is faid to be 
pretty fruitful, and to abound in wine and oil. 

Trent, a city of Germany, and capital of the bilhopric 
of that name, is a very ancient place, and (lands in a fertile 
and plealant plain, in the midft of the high mountains of 
the Alps. The river Adige walhe* its walls, and creeping 
fo r fome time amour the hills, run* l wifely into Italy. Trent 
has three confiderable churches, the principal ot which is the 
cathedral : this is a very regular piece of architecture. The 
church of St Maria Major is all of red and white marble ; 
and is remarkable for being the place where the famous 
Council of Trent was held, whole decifions arc now the 
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1 an sit, one of thelarpcft rivers in England, which r:fes 
tn the Moorland of Stafford!}) ire, and runs fouth-weft by 
NewcafUe- under- Line ; and afterwards dividing the county 
in two parts, runs to llurton, the.) to Nottingham and 
Newark ; and to continuing its ccutfe due north to Gainf- 
boroughon the confines of Lincolnfkire, it joins feveral livers, 
and (alls into the Humber. 

Trust (council of), in ecclefiaHical biftory, denote* the 
council afltinhlcd by Paul HI. in 1 54 >, and continued by 
25 feflions till the year 1 under Julius HI. and Pius IV, 
in order to correct, illullratc, and' fix with perfpicuity, the 
(lodrioe of the church, to reftore the vigour of its diicipline, 
and to reform the lives of its miiiiftcrs. The decrees of 
this council, together with the creed of pope Pius IV. con- ' 
tain a fummary of the do&rines of the Roman Catholics. 

Thcfc decrees were fubferibed by 255 clergy, cor.fifting of 4 
legates, 2 other cardinals, 3 patriarchs, 25 archbifliops, 168 
bi(hops,bcfidcs inferior clergy. Of thefe 1 yeeame from Italy j 
of courfc the council was entirely under the influence of the 
pope. For a more particular account of the council of 
Trent, fee Mofbeim't Church Htjiorj, the Modern UmverfaJ 
Hijlorj, Vol. XXIII. and Father PauPe litforj of (hi 
Council of Trent. 

T RENTON. Sec New 7 m* «r. 

TREPANNING. SeeSuaciar, n* 186. 

TRES tadlrka: (anc geog. ), a place in Latium, lying 
on the Via Appia, on the left or (outh fide of the' river 
Allura, to the north of the Paludcs Pomptinar. Its ruins 
are now feen near Ciftcrna, a village in the Compagna di 
Roma, 2 1 miles from Rome, whence the Chriflians went 
out to meet St 1 ’auL 

TRESPASS, in law, fignifies any tranfgreffion of the 
law, under treafon, felony, or mifprifien of either : but it it 
commonly uied for any wrong or damage that is done by 
one private perfon to another, or to the king in his foreiL 

TKESSLE- tiles, in (hip-building, two ftrong bars of 
timber fixed horizontally on the oppofitc fide9 of the lower 
mall- head, to fupport the frame of the top and the weight 
of the top-mall. 

TRESSU RE, in heraldry, a diminutive of an orle, ufual- 
ly held to be half the breadth thereof. 

TRET, in commerce, an allowance made for the wade 
or the dirt that may be mixed with any commodity ; which 
is commonly four pounds in every 1 04 pounds weight. 

TREVERI, or Treviri (roc. geog.), an ancient and 
a powerful people both in horfe and *oot, according to 
C.e ar ; extending far and wide between the Meuse and the 
Rhine. Theit chief town was called Trcveru . Now Triers 
or Trevet. 

TREVES, or Trikr 5 (in Latin T revere, T revert, T reve- 
rb, or Augujla Trevircrum), the capital of a German arch- 
bifhopric of the fame name, (lands 60 miles wed of Mcntz* 

52 fouth of Cologne, and 82 north of Strafburg. This 
city vies with molt in Europe for antiquity, having been a 
large and noted town before Auguftus fettled a colony in 
it. It was fiee and imperial till the year 1560, when it was 
lurprifed and fubje&cd by its archbilhop James III. It 
Hands on the Moielle, over which it has a fair Hone bridge. 

The cathedral is a large building ; aod near it Hands the 
elc&or's palace, which not lonjr ago was rebuilt. Here 
are three collegiate and five panfh churches, three college* 
ot jeluits, thirteen monafleries and nunneries, an univerfity 
founded in 1 47 2, a houle of the Teutonic order, and ano- 
ther of that of Malta, with lome remains of the ancient Ro- 
man theatre. Roman coins and medals arc often found in 
4 B 2 the 
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the ruins of the oW cily. In the cathedral they pretend to 
have our Saviour's coat and St Peter’s Raff, to which they 
afenbe miracles. The private horifrs here arc mean ; and 
the city is r either well fortified nor inhabited. E. Long. 
t . 41. N. Lat.49.45. 

TRIAL* in Jaw, tV examination of a caufc accordin g 
to the laws of the land before a proper jud.e ; or it is the 
manner and older cbferved in the hearing and deter;, ining 
of caufes. 

Trials are either civil or criminal. 

I. Civil Tni.ii 1 . The fpccics of trials in civil cafes are 
feven : By rtrord; by trfpetiioei, or examination ; by itrtji - 
ittie ; by tt ninrjftt ; by wager of battel ; by wager o f Ltv ; 
and by jury. The firfi fx are only had in certain foccinl 
or eccentrical cafes, where the trial by jury would not be 
fo proper or effectual : ^ Sec them explained nndet tbtir 
idpe&ivc titles). The nature of the laft, that principal 
criterion of truth in the law of England, fhall be explained 
in t his article. 

As trial by jury is efteemed one of the mod important 
privileges which members of fociety can enjoy, and the bid. 
waik of the Britilh conilitution, every ir.ao of reflection 
mud he ftirnulatcd by the defire of inquiring into its origin 
and hi ilory, as well as to be acquainted with the lorins and 
advantages by which it is accompanied. We will therefore 
begin with tracing it to its origin. Its hiflitution has been 
aferibed to our Saxon anoellors by Sir William Blackilone. 

“ Some authors (fays that illuftrious lawyer) have endea- 
voured to trace the original of juries up as Itioh as the Bri- 
tons themfelvct, the firft inhabitants o ; our iflaud : but cer- 
tain it is, that they were in ufe among the eoriieft Saxon 
colonies, their inJluution being aferibed by bilhop Nicholfon 
to YVoden himfeh, their great legiflator and captain. Fierce 
it isi that we may frnd traces of juries in the laws of all 
thoie nations* which adopted the (codal fyrtem, as in Ger- 
many, France, and Italy; who had all of them a tribunal 
compofed of twelve good men and true, boni 1>omnti % ufuai- 
ly the vafTa]s or tenants of the lord, being the equals or peers 
of the parties litigant ; and, as the lord's vaflals judged each 
other in the lord’s courts, fo the king's vaflals, or the lord* 
themfelvct, judged each other in the king’s court. In England 
we fmd actual mention of them fo early as the laws ot king 
Ethclrcd, and that not as anew invention. Slicrxhook aferibes 
the invention- of the jury, which in the Teutonic language 
is denominated mmbda y to Regner kin" of Swedto and. 
Denmark, who was contemporary with our king Egbert. 
JufV as we are apt to impute the invention of this, nod fomc 
other piece* of juridical polity, to the ftfpirior genius of 
Alfred the Great ; to whom, on account of his having done 
much, it is ufoal to attribute every thing : and as the tradi- 
tion of ancient Greece placed to the account of their own 
Hercules whatever atchiercnient was performed fuperior to 
the ordinary prowefa of mankir.d. Whetcas the truth teems 
to be, that tlys tribunal was univerfally eftablifliod among all 
the northern nations, and fo interwoven in their very con- 
ftitution, that the earlieft accounts of the one give ut alfo 
{•me traces of the other." 

This opinion has been controverted with much learning 
and ingenuity by Dr Pcttingal in his Enquiry into the Ule 
and Pra&ice of Juries among the Greeks and Romans, 
who deduces the origin of juries from thefe ancient nations. 

He begins with determining the meaning of the word 
in the Greek, ai idiudicej in the Roman, writers. “The 
common acceptation of thefe words (fays he), and the idea 
generally annexed to them, is that of f refitientt of eou*ti t or, 
as we call them, judge* ; as fuch they are under flood by 
commentators, and rendered by critics Dr Middleton, in 
hw life of Cicero, exprdsiy calls the judiccs.yin/jVi of the 


bench: am! Archbifhop Potter, and in flimt at! modem? ’HiiL 
writers upon the Grech or Roman oiators, or author* mge- V'- 
tier a!, express-'* •*«' and juutecr by luch terms as convey the 
idea of /refidc.itt in court* oj juftue. The propriety of this >■ 
doubted of, and hath given occaiiori for this inquiry ; in 
which is fhown, fr6m the bell Greek and Roman authori- 
ties, that neither the of the Greeks, or the juuher of 

the Romans, ever ligr.itied ft fa. tut: in courts of judicature, or 
judge* if the bench; but, on the contrary, tliey weiccdlin- 
guifhrd from each other, and tlie diilcrcrce of their duty 
and function was carefully and clearly pointed out by the 
orators ir. their pleadings, who were the belt authorities in 
thofe calcs, wheic the queilion iclat d to forms of Isw, and 
methods of ptocccdivg injudicial ? flairs aod criminal prc-cels- 

The presidents of the courts iu criminal trials at Athena 
werr the nine aichuus, or chief magi tt rates, of which whoever 
prcfded was called Or prclident of the court, 
f hefe nine ptcfldrd in different cautes peculiar to each iu- 
rffdifti'on. The archon, properly fo called, had beloni-irrg 
to his department alt pupillary and heritable cafes ; the* 
or rex ftrrorum , the chief pricit, all cafes where 
religion was concerned ; tile polra archu*, or general, the 
sH'airv of the army and all military matters ; and lire ins*, 
the fmot beta, tbc other ordinary fuiu. 

Wherevrr then the ***r< * t,uar «•, or judicial men, arc 
addreffed by the Greek orators in their lpcechcs, they arc 
not to be nndcrilood to be the prclidin ; magiitrato, but 
another chfs of men, who were to iuquire mto tiie Hate 
of the caufe before them, by witncfl’cs andi tlier methods o£ 
coming at truth: and after inquiry made and wiaiclfea 
heard, to report their opinion and verdict tu tile preitdent* 
who was to declare it. 

The icvcral deps and circom fiances attending this judicial 
proceeding arc lo limil.T to the forms obfeivcd by our jury, 
that the learned reader, for luch I mull tuppofe him, can- 
not doubt but that the nature, intent, and proceedings of 
the i«r among the Greeks were the fame with the Eng- 
lifhjury; namely, for the protection of the lower people 
from the power and oppreflion of the great, by adminiitering 
cqmi law aod julticc to ail ranks ; and therefore when tfis 
Greek orator* directed their lpcechcs to the »'*f« 
as we fee in Drmofthcnes, [chines, aod Lyfias, wc are to 
under ttand it in the lame fcttic as wheu our lawyers at the 
bar fay, Gintfemen of tbrjurj. 

So likewifc among tiie Ronans, the juditrt , in their 
pleadings at the bar, never figoihcd judges ok the bench, or 
piretidents of the court, but a body or order of men, whole 
office in the courts of judicature was d if Unit from that of 
the piztor or juJtx qujirmu, which aufwered to our judge 
o* the bench, and was the fame with the archon, or -?••*** 
/i*«rffw, of the Greeks : whereas the duty - of the judiecs 
confided in bring impanncllcd, as we call it, challenged, aud 
fworc to try uprightly the cafe before them ; and when 
they had a. freed upon thrir opinion or vrrdibi, to deliver it 
to the prefidenl who was to pronounce it. 1 hia kind oc 
judicial pmeefs was frrfl introduced into the Athenian poli- 
ty by Solon, and thence copicdinto tire Roman republic, as 
probable mean* of procuring jufl judgment, and protecting 
the lower people trum the oppreflion or aibitrary dccifions 
of their luperiors. 

When the Romans were fetdrd in Britain as a province, 
they carried with them their ju'O and nr/htnia, their laws 
and cuilonis, which was a practice effcniul to all colonies ; 
hence the Britons, and other countries of Germtny and 
Gaul, learned from them the Run an laws and cutloms ; and 
upon the irruption of the northern nations into the fouthern 
kingdoms of Europe, the Uws and inftitution* of the Ro- 
mans remained, when the power that introduced them was 

with- 
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Tslif. withdrawn : and Mentciquicu tdl* u®, thtl under the firit 
race of kings in France, about the fifth century, the Ro- 
man * that remained, and the Burgundian® their new m titer*, 
liwcd together under the fame Roman law* and police, a"d 
partieulaily the Ume form* of judicature. How reasonable 
then it it to conclude, that in the Roman court* of judica* 
lure continued amon » the Burgundiam, the form o* a jury 
remained in the fame Hate it was ufed at Rome. It is ccr. 
tain, Montcfquieu, foeaking of thofe timr*, mention* the 
pairti or bonmet d* ji t \ hoiui^ers or peers, which in the 
fitnc chapter he call® or juryman : fo that we hence 
fee how at rhat time the km met de Jirf, or ** men of the lief,” 
were called pern, and thofe peers wer vjogei or jury men. 1 heftf 
went the fame a* are called iu the hws of the confclTor pen 
dr la tfliwr, the ** peers of the tenure, or homagers,” out of 
whom the jury of peer* were chufen, to try a matter in dil- 
pule between {he lord and hi* tenant, or any other point of 
controverfy in the manor. SolikcHfe in alt other pirt* of 
Ktrropc, where the Roman colonies had been, the Goths 
Ciioccediag them, continued to make ufe of the same law* 
and ii.f* notions, which they found to be established there by 
the firft conqueror*. Tht® is a much mut natural wey of 
accounting for the origin of a jury in Europe, than having 
reconrfe to the ^abnUms ftory-nt Woden and hi* fsvage Scy* 
thian companions, as the hi it introducers or lo hurasue and 
beneficent an inilitucton.” 

Trials by jury iu civil caufea are of two kinds ; exiroor- 
denary and ordinary. 

1 . The firit fpecicR of extraordinary trial by jury i» that 
of the grand affile, which was ioRitutcd by king Henry II. 
in parliament, by way of alternative offered to the choice «af 
the tenant or defendant ill a writ of riyht, inftcad of the 
baiherou® and unchritliau cullum o' duelling. Fur this 
purpofe a writ dr mnyna aijifa Agenda is directed to the 
ihcriff, to return four knigliis, who are to ded and choofe 
i 2 others to he joined wtih them ; and thcie all together 
farm the grand affife, or great juiy* which it to try the 
matter of risrht, and muft now cun 'id of 1 6 juror®. Ano- 
ther fp ciea ot extraordinary juries is the jurj to try an at- 
taint ; which is a prnrels commenced agaicrt a former jury 
far bringing a fall'e verdict. See the article Attaint. 

2. With regard to the ordinary trial by jury in civil 
cafes, the molt cknr and perl pic no us way of treating it will 
be by following die order and c juHc of the proceedings 
thcmfelven. 

When therefore an ifliie is joined by thefe vords, ** And 
Cwmmtmim. ^} l j s the (jdj prays may he inquired of by the country 
no ‘ or, ** And of this he puts himfrir upon the country, and the 
faid B does the filer the court awards a writ of wiirr 
fn itu upon the mil or record, commanding the fhcriff 
*' that he caufe to come here, on Inch a day, twelve free 
and lawful men, tibern tt irgoln of the body of lii® 

county, by wiiom the truth ot the matter may be better 
known, and who are neither of kin to the aiureiaid A nor 
the atorefaid 11, to recognise the truth of the iJfuc between 
the faid parties.” And luch writ i* accordinjly iffued to 
the fhcriff. It i* made returnable ou the bit return of the 
lame term wherein ilfuc is joined, wz. hibry or trinity terms; 
which, from the making up ot the ifluet therein, arc ufual- 
ly called tjjfuabU term. And he return® the names of the 
juror* in a panel (% little pane or oblong piece of parch' 
ment) annexed to the writ. This jury is not fuitmvoned, 
and therefore not appearing at the day mull unavoidably 
make default. For which radon a compulfive proccfa i* 
now awarded againit the jurors, called in the common pica® 
a writ of hubeat corpora jurotanm. and in the King's Bench 
diflringat, commanding the fhcriff to have their bodies, or 
tb diilraiu them by their land® and good®, that they may 


appear upon the day appointed. The entry therefore on Trial, 
the roll oi record is, “ rhat the jury is refpited, through *— v— • 
defeat of tile juroi®, till the fird day of the next term, then 
to appear at Wcttmiidler ; urKfs before that time, «r®. on 
Wcdnefday the fourth ot March, the juflices of our lord 
the king appointed to take adzes in that county (hall have 
come to Oxford, that is, to the place afljgucd for holding 
the affixes. Therefore the fheriff is commanded to have 
their bodies at Wcibninftcr on the laid frill day of next 
term, or before the faid juflices of affiac, if before that time 
they come to Oxford, ***. on the fourth of March aforc- 
faid.” And as the judget are lure to come and open the 
circuit'comtnihions on the day mentioned in the writ, the 
fhcriff returns and fun: men* this jury to appear at the affixes; 
and there the trial is had before the ju lice* of affine and 
niji peiut: amon.? whom (as hath been faid*) aie ufually * 
two of the judges of the courts at Weftmi idler , the whole * 5 !^ 
kingdom being divided into fix circuits for this purpofe. * 

And thus wc may obferve, that the trial of common ilfues, 
at nifi print, w;.® in its original only a collateral incident to 
the original bufmeis of the juflices of aifixe ; though now, 
by the various revolutions of practice, it is become their 
principal civil employment ; hardly any thing remaining in 
life of the real afti/.is but the name. 

If the fhcriff be not an iud life -cut pcrCon, as if he be a 
party in the luit, or be related by cither blood or affinity to 
either of the parties, he is not then trullci. to return the 
jury ; but the ventre Hull he directed to the coroners, who 
in this, as in mauy other inHaiices, are the lubllitutes of the 
Iheriff to execute proccfa when he is deemed an improper 
pen <m. If any exception lice to the coroners, the v.-n'uc 
(hall be directed to two clerks of the court, or two perfons 
of the county named by the court, and fworn. And thelc 
two, who r.rc called tftfors, or elector®, Ifiall indiifercntly 
name the jury, and their return is final ; no cii.dlenge being 
allowed to thrir array. 

Let u* now panic a while, and obferve (with Sir Mat- 
thew Hale * ), in thefe firtl preparatory ffvges of tlte trial,* mjj 
b*»w admirably this contlituuon is adapted and framed forO I- 
the in veft i ration of truth beyond any other method of triul c< 44 * 
in the world. For, firit, the perfon returning the jurors u* 
a n;an or fume rot tune ami coutcqucnce ; that fo he may be 
not only the lef* tempted to commit wilful error®, but like, 
wite be rrfponfihle for live fault* of cither himfclf or iu® of- . 
beer* : and lie is alio bound by the obligation of an oatii 
faith* ally to execute his duty. Next, as to the time, of 
their return : the panel is returned to the court upon the 
original yearn, and the jurors are to be fummoned ami 
broil ;ht in many weeks afterwards to the trial, whereby the 
parties may have notice of the jurors, and of theu’r fuffiicien- 
cy cr infntficicncy, chara&crs, connucCiions and relations, 
that fo they may be challenged upon juft caufe ; while, at 
the lame tune, by means of the computforv proccis (of di- 
Jit ingot, or bolxac corpora) the caufe u not like to be retard- 
ed through defeft of jurors. Thirdly, a& to the place of 
their appearance : which in caufc. of weight and confe- 
quence is at the bar of the court ; but in ordinary cafes at 
the afCfts, held in the county where the caufe oi aAioa 
aiiics, and the witnefle® and jurors live : a provilion moft ex- 
cellently calculated lor the faving oi expemx: to the parlies. 

For though the preparation of the caufe® in point of plead- 
ing is tnuififtrd at Wdlminftcr, whereby the order and 
uniformity of p-oceeding is preferved throughout the king- 
dom, and multiplicity oi forms is prevented ; yet thi® i® no- 
great charge or trouble, one attorney hein* able to tranfa£fc 
the bnfinel* of 40 clients. But the trcrablcfome and molt 
expeniive attendance i® that of jurors »nd wiineffr® at the 
trial; which therefore is brought home to them, in the 
4 county 
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county where moff of them inhabit. Fourthly, the perforin 
before whom they arc to appear, and before whom the trial 
is to be held, are the judge* of f hc fuperior court, if it be a 
trial at bar; or the judges of affi/e, delegated from the couits 
at Wcflminfter by the king, if the trial be held in the coun- 
try : pertons, whefe learning and dignity fecure their jurif- 
(iiction trom contempt, and the novelty and very parade of 
whole appearance have no ftnall influence upon the multi* 
tndc. i he very point or thtir being firangera in tlie coun- 
ty is o f infinite fcrvicc, in preventing thofe factions and 
parties which 'would intrude in every caufe of moment, were 
st tried only before perfoos reftdent on the fpot, as julices 
of the peace, and the like. And the better to remove all fuf- 
picion of partiality, it was wifely provided by the fixtures 
4 Edw. III.c. 2. ff Ric. II. c. 2. and 33 Hcn.VIII.c. 24. 
that no judge of aflife fhould hold pleas in any county where- 
in lie was bom or inhabits. And as this con dilution pre- 
vents patty and faction from intcrmin.ding in the trial of 
right, fo it keeps both the rule and the adminiftration of 
the laws uniform. Thefc jn dices, though thus varied and 
fhifted at every affifes, are all fwom to the fame laws, have 
had the fame education, have pnrlued the fame Studies, coii 
verfc and con full together, communicate thrir deciftont and 
refolutions, and prelidc in thofe courts which are mutually 
connected, and their judgments blended together, as they 
are interchan urably couits of appeal or advice to each other. 
And hence their adminiftration of jullice, and conduct of 
trials, are confonent and uniform ; whereby that con!uf:on 
and contrariety are avoided, which would naturally arile 
from a variety of uncommunicating jud cb, or from any 
provincial cllablifhmcnt. But let us now return to the af- 
lizes. 

When the general day of trial is fixed, the plaintiff or his 
attorney mull bring down the record to the affizes, and en- 
ter it with the proper officer, in order to its being called on 
in courfe. 

Thcfe fteps being taken, and the caufe called on in court, 
the record is then handed to the judge, to perulc and ob- 
frrvc the pleadings, and what i flues the parties are to main- 
tain and prove, while the jury is called and fwom. To this 
end the fheriff returns lus compulftve procefs, the writ of 
habeas corpora , or di/I ring as, with the panel ol jurors annex- 
ed, to the judge’s officer in court. * 

The jurors contained in the panel arc cither fpccial or 
common jurors. Special juries were originally introduced 
in trials at bar, when the caufes were of too ;rreat nicety for 
the difeuffion of ordinary freeholders ; or where the fheriff 
was fufpedted of partiality, though not upon fuch appa- 
rent caufe as to warrant an exception to him. He is in 
fuch cafcB, upon motion in court, and a rule granted there- 
upon, to attend the prothonotary or other proper officer 
with his freeholder's book ; and the officer is to take indif- 
ferently 4S of the principal freeholder*, in the prefence of 
the attorneys on both fide* : who are each of them to ftrike 
off 1 a, and the remaining 24 are returned upon the panel. 
By the ffatute 3 Geo. II. c. 25. either party is entitled 
upon motion to have a (pedal jury A ruck upon the trial of 
any iffoe, as well at the affizi s as at bar, he paying the 
extraordinary expence, unlefs the judge will certify (in pur- 
fuarce of the flatuie 24 Geo. II. c. 18.) that the caufe re- 
quired fuch fpecial jury. 

A common jury is one returned by the fheriff according 
to the directions of the Aatutc 3 Geo. II. c. 25. which ap- 
points, that the fheriff or officer (hall not return a feparate 
panel for every feparate caufe, as formerly ; but one and the 
fame panel for every caufe to be tried at the fame affizes, 
containing not lefs than 48, nor more than 72, jurors: and 
.that their names being written on ticket*, (hail be put into 


a box of plait*; and when each caufe is called, 1 2 of thefc 
perfons, whofe names (hall be firft drawn out of the box,'" 
(hall be fwom upon the jury, unlefs abfent, challenged, or 
excufcd ; or unlds a previous view of the meflua^es, lands, 
or place in qucilion, fhall have been thought neceffary by 
the court ; in which cafe, fix or more of the jurots return- 
ed, to be agreed on by the patties, or named by a jud.-re 
or other proper officer of the court, (hall be appointed by 
tpccial writ of ha'ut torpor a or dtjlrl ‘gas, to have the mat- 
ters in qucAion fhown to thtm by two perfons named in 
tlie writ j and then, Inch of the jury as have bad the view, or 
fo many of them as appear, (hall be fworn on the in- 
queft previous to any other jurors. Thcfe aft* arc well 
calculated to rcHraio any fufpicion of partiality in the lhe- 
riff, or any tampering with the jurors when returned. 

As the jurors appear when called, they (hall be iwom, 
unlefs challenged by either party. Bee the article Chal- 

LEMGI. 

If by means of challenges or other caufe, a fufficicnt num- 
ber of unexceptionable jurors doth not appear at the trial, 
either party may pray a tales. 

A taiet is a fupply of fuch men as arc fummoned upon • 
the firft panel, in order to make up the deficiency. Eor this 
pur pole a writ of detem lain , olio tales, and the like, was 
wont to be iffued to the fheriff at common law, and muff be 
ftill fo done at a trial at bar, it the jurors make default. 
But at the affizes, or niji preus, by virtue of the ffatute 3$ 
Hen VIII. c- 6. and other fubfequent ffatutes, the judge 
is empowered at the prayer of cither party to award a tales 
dt cinum/lantilus of perfons prefent in cuurt, to be joined 
to the other jurors to try the caulc ; who are liable, how- 
ever, to the iamc challenges as the principal juror*. Thit 
is ufually done till the legal number of 1 2 be completed; 
in which patriarchal and apoftolical number Sir Edward 
Coke hath difeovered abundance of myffery. 

When a fufficicnt number of perfons impanelled, or tales- 
men appear, they are then feparately fworn, well and truly 
to try the iffue between the parties, and a true vciditt to 
give according to the evidence ; and hence they are deno- 
minated 44 the jury jurat a, and 44 jurors,” fc. juraiorts. 

The jury arc now ready to hear the merits; and to fix 
their attention the clofer to the fa&s which they arc impa- 
nelled and fworn to try, the pleadings aic opened to them 
by counlil on that fide which holds the affirmative of the 
qucllion in iffuc. For the iffue is faid to lie, and proof it 
always firft required upon that fide which affirms the matter 
in queilion : in which our law agrees with the civil, ti in- 
aunt/it p'obatio qui da it, non qui negat ; cum per re nan natu- 
rsm faSrnn-nrgantis probatio nulla Jit. The opening counfd 
briefly informs them what has been tranfa&cd in the court 
above ; the parties, the nature of the a&ion, the declaration, 
the pita, replication, and other proceedings ; and laltly, 
upon what point the iffue is joined, w hich is thcie lent 
down to be determined. Inflead of which, formerly the 
whole record and procefs of the pleadings were read to them 
in Englifh by the court, and the matter of iffue clearly ex- 
plained to their capacities. The nature of the cafe, and 
the evidence intended to be produced, are next laid before 
them by counfcl alfo on the fame fide ; and when their evi- 
dence is gone through, the advocate on the other fide opens 
the adverfc cafe, and fupports it by evidence ; and then 
the party which began is heaid by way of reply. See 
Pleadings. 

Evidence in the trial by jury is o f two kinds ; either that 
which is given in proo‘, or that which the jury may receive 
by their own private knowledge. The former, or proofs, 
(to which in common ipcech the name of evidence is usually 
coafiued) arc either written or parol ; that is, by word of 

mouth. 


TrisL 


Digitized by Google 


T R I r 567 7 T R I 


moutk. Written proof®, or evidence, are, ?• Reeprds ; and 

2. Ancient deeds ox 3 ' yean (landing, which prove them- 
f elves ; but, t. Modlm deeds; and* 4. Other writings, 
muft be attcilcd and verified by parol evidence of witneflcs. 
With regard to parol evidence or witneflcs ; it muft fird be 
remembered, that there i«. a procefs to bring them in by 
writ o‘ 'ubfmri aJ I'jl ji nn ium ; which commands them, lay- 
ing afide all pietcnces and excute*, to appear at the trial on 
pain o? tool, to be for tited to the kb;' ; to which the tta- 
tute 5 Eli*, c. 9. has added a penalty o‘ to l to the party 
•grieved, and damages equivalent to the lof* fidlained by 
want of hi# evidence. But no wilncft, unlefs his rcafon 
able expences be tendered him, is bound to appear at 
ail ; nor, if he appears, is he hound to give evidence till fueb- 
charges are actually paid him ; except he rcfidcs within the 
bills ot mortality, and is fummoned to .jive evidence within 
the fame This compidfory ptoccla, to brin 1 in unwilling 
wuneffts, and the additional terrors of an attachment in cafe 
of difobediencc, are of excellent uic in the thorough investi- 
gation or truth : and, upon the fame principle, in the Athe- 
nian courts, fhe witneffes who were fummoned to attend *he 
trial had their choice of three things : cither to fwcar to the 
trurh or the fadl in queflion, to deny or abjure it, or the to 
pay a line or icco drachmas. 

All witneffcs, of whatever religion or country, that have 
the life of their reafon, arc to be received and examined, ex- 
cept fuch a* arc infamous, or Inch a* are intcrcftcd in the 
event of the caufc. All others arc competent witneflcs ; 
though the jury from other circumftance* will judge of their 
credibility, Infamous perfont ate lucli as nay be challen- 
ged as juiors, proptrr dd'Sum : and therefore never fhall be 
admitted to give evidence to iuform that jury, with whom 
they were t«Ki fcandalous to aflociate. Interfiled witneflcs 
may be examined upon a i*e/r Jire, if fufpeefed to be feerclly 
concerned in the event j ot their intereil may be proved in 
court. Which lull is the only method ot fu ©porting an 
objection to the former clafs ; for 110 man is to be examined 
to prove his own infamy. And no counfel, attorney, or 
other perfon, intruded wish the fecrets of the caufe by the 
party himfel’, fhall be compelled, or perhaps allowed, to 
give evidence of fuch convcrfation or matters of privacy as 
came to his knowledge by virtue of fuch trull and confi- 
dence : but he may be examined as to mere matters of xa& # 
as the execution of a deed or the like, which might have 
come to his knowledge without being intruded in the 
caufc. 

One witnefs (if credible) is fufficient evidence to a jury 
of any fingle fact : though undoubtedly the concurrence of 
two or more corroborates the proof. Yet our law confiders 
that there are many tranfaftions to which only one perfon 
is privy ; and therefore docs not always demand the telli- 
mony of two. Pofitive proof is always required, where, 
from the nature of the calc, it appears it mi ht pnflihly have 
been had. But, next to pofitive proof, circumftantial evi- 
dence, or the do&rine of prefumptions, mull take place : tor 
when the faff ilfeT cannot be demon il rat ivcly evinced, that 
which comes nrareft to the pioot of the fadl is the proof of 
fuch circumilances which cither neceffarily or uiually attend 
fuch falls ; and thefe arc called pre/umplions, which arc only 
to be nlicd upon till the contrary be actually proved. 

The oath adminiflered to the witncls is not only tint 
what he depofss (hall be true, but that he fhall alfo depofe 
the whole truth : fo that he is not to conceal any part of 
what he knows, whether interro ated particularly to that 
point or not. And all this evidence is to be given iu open 
court, in the pretence of the parties, their attorneys, the 
counfel, and all byftan lers ; and be ore the judge and jury : 
each party having liberty to except to iu competency, 


which exceptions are publicly dated, and by the judge are 
openly and publicly allowed or diWlowcd, in the face of the 
country : which mud curb any fcctet bias or partiality 
that mijtht atii’e iu his own bread. 

When the evidence is gone through on both fidcs, the 
judge, in the prefence of the parties, the counfel, and all 
otheis, fum* up the whole to the jury ; omittin \ all fuperflu- 
oua circumilances, obferving wherein the mam quell ion and 
principal iflue lies. Hating what evidence has bten given to 
fupport it, with fuch remarks as he thinks necefTary for their 
diicctior, and giv'ng them his opinion in matters of law ari- 
fiu^ upon that evidence. 

The jury, after the proofs arc fummed up, unlefs the cafe 
be very clea r , withdraw from the bar to confidtr of their 
verdict ; and in o»der To avoid intemperance and canfclcfs 
delay, arc to be kept without meat, drink, fire, or candle, 
unlefs by pcnnilfion of the judve, till they arc unanirmmf- 
ly agreed. A method of accelerating unanimity not wholly 
unknown in other conftitutions of Europe, and in matters 
of v reater concern. For by the golden bull of the em- 
pire, if, after the congrcfs is opened, the eledtors delay the 
election of a king of the Romans for 30 days, they fhall be 
fed only with biead and water till the fame is acccmphfhcd. 
But if our juries cat or drink at nil, or have any eatables 
about them, without confent of the court, and before ver- 
didl, it is fincahlc ; and il they do fo at his char/c for whom 
they afterwards find, it will fet aiide the vcrdidl. Alfo, if 
they fpcak with cither of the parties or their agents after 
they are gone Irom the bar, or if they receive any rrefh evi- 
dence in private, 01 if, to prevent diiputcs, they call lots for 
whom they fhall find, any of thefe circumilances will en- 
tirely vitiate the vcrdidl. And it has been held, that if the 
jurors do not a^rcc in their verdict before the judges are 
about to leave the town though they are not to be threat- 
ened or imprifoned, the judges are ne t bound to wait for 
them, but may carry them round the circuit ?rum to wn to 
town in a cart. This p.eccffity of a total unanimity feems 
to be peculiar to ou.' own couflitution ; or at leait, in the 
mmbda or jury of the ancient Goths, there was required 
(even in criminal cafes) only the confcnt 02 the majoi part; 
and in calc of an equality, the defendant was held to be ac- 
quitted. 

When they arc aty unauimoufly affixed, the jury return 1 
back to the bar ; and be ore they deliver their vcrdidl, the 
plaintiff is bound to appear in court, by himfell, attorney, 
or counfel, in order to anlwcr the amercement to which by 
the old law he is liable, in cafe he fails in his fuit, as a pu- 
nilhrr.cnt for his falfc claim. To be amerced, or a menu, 
is to be at the king'B mercy with regard to the fine to be 
impofed ; in mifcncordia domini regit pro foljo clamor? tuo. 
The amercement is difufed, but the form dill continues; and 
if the plaintiff docs not appear, no vcrdidl can be given ; but 
the plaintiff is faid to be nonfuit, non Jequitur c/amorrm Juum. 
Therefore it is ufual for a plaintiff, when he or his counfel 
perceives that he has not given evidence fufficicnt to 
maintain his iflue, to be voluntarily nonluiteJ, or with- 
draw himUlf: whereupon the crier is ordered to call the 
plaintiff ; and if neither he, nor any body for him, appears, 
he is nonfuited, the jurors arc difeharged, the adtion is at an 
end, and the defendant fhitll recover his coafts. The reaion 
of this pra&ice is, that a noriuit is more eligible for the 
pbinulf than a verdict. againfl him; for after a nonfuit, 
which is only a default, he may commence the fame fuit 
a^ain for the fame caulc of action 5 but after a verdict hid, 
and judgment confcqucnt theteupon, he is for ever barred 
from attacking the defendant upon the fame ground of com- 
plaint. But in cafe the plaintiff appears, the jury by their 
iureman deliver in their verdict. 
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A verdift, iere ifiPam, is cither privy or pmbl’c. A pri- 
vy verdi’ft is when the jutire hath left or ad/iumed the 
court : and the juty, being agreed, in order to be delivered 
from their confinement, obtain leave to /ire thtir verdict pri- 
vily to the judge o.it of court : whieh privy verdict is o no 
force, ttnlefi afterwards a'firmH hv 3 public verdift riven 
openly in court ; wherein the jury may, if they oleaie, vary 
from their privy verdift. So that the privy ve-di'A is indeed 
0 mere nullity ; and yet it is a dangerous practice, »Ue>w« .* fjj 
time for the parties to tamper with the jury, and there f nre 
very fcldom indulged. But the only effcftual and legal vtr- 
dift is the public verdift : in which they openly declare to 
have -mind the i (Tue for the plaintiff, or for the defendant ; 
and if for the plaintiff, they elTrfs the damages alfo fuftainrd 
by the plaintiff, in cor.fcqucnce of tire injury upon which 
the aftion is brought. 

When the jury have delivered in tlieir verdift, and it ia 
recorded in court, they are then difehtrjed ; and fo ends 
the trial by jury : a tiial which ever lies been, and it is ho- 
ped ever will be, looked upon as the glory of the Englifh 
law. It is certainly the mod tnnfccndant privilege which 
rny fubjeft can enjoy or wffh for, that he cannot be affefted 
e ther in his property, his liberty, or his perfon, but by the 
unanimous confcnt of 1* of his ncinhbours and equals. A 
eoaftituticn that wc may venture to affirm ha?, under provi- 
dence, fecured the juft liberties of this nation h»r a long fuc- 
ceflioti of ages. And therefore a celebrated French writer 
who concludes, that becatifc Rome, Sparta, and Carthage, 
have loti their libci ties, therefore thofc of England in time 
muft perifh, fhould have rccollcftcd, that Rome, .Sparta, and 
Ca’thx.'e, at the time when their liberties were lolt, were 
flrarv?ers to the trial by jury. 

Great as this culogium may feem, it is no more than this 
admirable coirtlituiion, when traced to its principles, will be 
found in foher reafon to dcfrrvc. 

The impattial 3 imini£rxrion ofjuftice, which fccurcs both 
our perfons and our properties, is the great end of civil fo- 
cicty. But if that be entirely enirufted to the magiftracy, 
a felcft body of men, and thofc generally felcfted by the 
prince or fuch as enjoy the hightft offices in the flate, their 
decifions n» fpite of their own natural integrity, will have 
frequently an involuntary bias towards thofc of their own 
rank and dignity : it is rot to be rxpefted from human na- 
tnre, that the few fhould 1 m: always attentive to the interells 
and good of the many. On the other land, if the power 
or judicature were placed at random in the hands of the 
multitude, their decifion:, would be wild and capricious, and 
a new rule of action would be every day cftabliftied in our 
courtsr It is wifely therefore otclcrtd, that the principle* 
and axioms of law, which arc general propofitions flowing 
from abft rafted realon, and not accommodated to times or 
to men, fhould be d«-pnfttcd in the breitfU cf the judges, to 
be occafionsRy applied to fuch f-if.s as come properly afeer- 
tained before them. For litre parti dtty can have little fcope; 
the law is well known, and is the fame for ail ranks and de- 
crees : it follows a* a regular conciufion from the premise* 
of faft p'c-cftablifhtd. lint in fettling and adjufting a qne- 
ft ion 0‘ hi ft, when intruded to any Angle magiftratc, parti- 
ality and injufticc have an ample field to range in, either by 
boldly averting that to be pnrvcd which is not fo, or more 
artfully by fiipprcffing fome circumftances, ftrctchin - and 
v-arping others, and diftingutflitng ?.way the remainder. 
Here therefore a competent number of fcnfibte and upright 
jurymen, chofen by lut from among thofe of the middle 
rank, will be found the hell inveftigators of truth, and the 
ftirdl guardians o' public juftice. For the moll powerful 
individual in the ftatc will he ctutton? of committing any 
flagrant invafion of another's tight, when he knows that the 


faft of his oppreffion muft be examined imd decided by 1 2 
indifferent men not appointed till the hour of trial ; aa*l 
that when once the faft is afeertained, the law muft of courte 
redrefs it. This therefore preserves in the hands of the 
people that ftiare which they ought to have in the admini- 
ftratior: of public juftice, and prevent* the encroachments of 
die more powerful and wealthy citizen?. 

Cnmmal Trials. The re^uhr ami ordinary method of pro- 
ceeding in theoonrts of criminal jurifdiftion may be diftribcttd 
un J cr 1 2 general heads, folio win. reach other in ap'ogrdlive 
order: viz. i.Arrcil; 2. Commitment and bail; 3. iVoIccution; 
4. Proccfs ; 5. Arraignment, and its incidents ; 6. Plea, and 
iffuc ; 7. Trial, and com: ft ion j 8. Clergy; 9. Judgment, 
and its oonfcquencer, ; ic. Rcvcrfal ©- judgment; 1 1. Re- 
prieve, or pardon ; 12. Execution. See Ariiit. Com- 

VlTMlVr, PRESENTMENT, INDICTMENT, InIOX M ATIOM, 

A p r b a l , Pkocess uum an InScimrnt % Arraignment, and 
Ptt a ; in which article* all the tornis which precede the 
trial are delcrtbed, and arc here' enumerated in the proper 
order. 

The feveral methods of trial and conviftiort of offender*, 
eftablifhed by the laws of En/lanJ, were formerly more nu- 
merous than at prefent, through the fuperftition o 1 our Sa- 
xon a nee flora ; who, like other northern nations, were ex- 
tremely addifted to divination ; a charaftcr which Tacitus 
obferve* of the ancient Germans. They therefore invented 
a con fide fable number of methods of purgation or trial, to 
prrlcrve innocence from the danger ol falie witiufles, and 
in co' fajuence of a notion that God would always intrrpole 
miractiloofly to vindicate the .Fuildcls ; as, 1. By Ordeal ; 
2. By CoatHED ; 3. By Battel. See tliefc article*. 

4. A fourth method is that by the pres of Great tiritain, 
in the Court of P AkLt.uaksj { or the Court of the Lord 
High Sr sir. tan, when a peer is capitally indicted. ; for in 
cafe of an appeal, a peer (hall be tried by jury. J his differs 
little from the trial per p*iriam, or by jury ; except that the 
peers need not all agree in their verdift ; and except alfo, 
that no facial verdict can lie given in the trial of a peer ; 
becaufe the lords of parliament, «c the lonl high fteward (if 
the trial be bail in his court), are judges f efficiently compe- 
tent of the law that may arile f^om the faft ; but the greater 
number, confiding of 1 2 at the Kail, will conclude, and bind 
the minority. 

The trial by jury, or the country, per patriam* is alfo that 
trial by the peers of every Briton, which, a* die great bul- 
wark of his liberties, is feemed to him by the great charter: 
nuiiu 1 ftler homo rapitatur , *y/ imprijvurtur f aut exult!, out ali- 
gn ) alio modi drflruatur, wji fer Itgule judicium par mm fuoram t 
vel per legem terra. 

When thcicfoTe a-prifoner on his Arraigkmfht ha* 
pleaded not guilty, and for his trial hath put himfel: upon 
the country, which country the jury arc, the fheriff of the 
county muft return a panel of jurors, Chert* ft itgaUi hvmiuet % 
tie vireneto ; that ie, freeholder! without juft exception, and 
of the viji e or ncighbourhjod ; which is interpreted to he 
of the county where the fact is committed. Ir the pro- 
ceedings arc bctoic the court of king’* bench, there is time 
allowed between the arraignment and the trial, tor a jury to 
be impanelled by writ of venire facias to the theriff, as in ci- 
vil caufcs ; and the trial in cafe of a mifdemeanor is had at 
niji piiui , unlcfs it be of fuch consequence as to merit a trial 
at bar ; which is always invariably had when the pri loner is 
tried for any capital offence. But, before commifSoncr* 
of oyer and terminer and gaol-delivery, the fheriff, by virtue 
or a general precept directed to him beforehand, returns to 
the court a panel of 4H jurors, to try all felons that may 
he called upon their trial at that feffon ; and therefore it is 
tbcic ufuil to try all felons immediately or (bon alter their 
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-*T*ri>i arraignment But it is not cuftomary, ffOt'3‘*i , e£ab!e to the 
'v"""’' general oourfe of proceedings, unit ft by content of parties, 
to try pet font indifted of fnulier mifdemeanor* at the fame 
court in which they hare pleaded not guilty, or traverfed 
the indidment. But they ufually give fccurity to the 
court to appear at the next aflifcs or felDon, and then and 
there to try the traverfe, giving notice to the profecutor of 
the tame. 

In cafe* of high-tteafoo, whereby corruption of blood may 
enfue (except treafon in counterfeiting the king’* coin or 
fra!*), or mifprificn of fuch trrafon, it is enafttd by ftatute 
7 W. Ill- c. 3. firft, that no perfou (hall be tried for any 
fuch treafon, except an attempt to affaflinate the king, un- 
lefs the indiftment be found within three year* after the 
offence committed : next, that the prifoner fhall have a copy 
of the indiftment (which include* the caption), but not the 
name* of the witnefTe*. five days at leafl before the trial, 
that is, upon the true conftruftion of the aft, berore hi* ar- 
raignment ; for. then is his time to take any exceptions there- 
to, by way of plea or demurrer: thirdly, that he fhall alfo 
have a copy of the panel of jurors two day* before hi* trial: 
and, la Illy, that he fhall have the fame compulfive procefs to 
bring in hia witneffes for him, a* was ufual to compel their 
appearance again!! him. And by ftatute 7 Ann. c. 21- 
{which did not take place till after the dcceafc of the late 
pretender) all perfona indicted for high- treafon, or mifpri- 
fions thereof, fhall have not only a copy of the indiftment, 
but a lift of all the witneffes to be produced, and of the ju- 
ror* impanelled, with their profcfliou* and place* of abode, 
delivered to him ten day* before the trial, and in the pre- 
fence of two witnefles, the better to prepare him to make 
bis challenge* and defence. And no peifon indicted for 
felony is, or (as the law Hands) ever can be, entitled to fuch 
copies before the lime of hia trial. 

When the trial ia called on, the juror* are to be fworn as 
they appear, to the number of 1 2, unlcfs they arc challenged 
by the party. 

Challenge* may here be made, either on the part of the 
king, or on that of the prifoner ; and either to the whole ar- 
ray, or to the feparate polls, for the very fame reafon* that 
they may be made in civil caufc*. But in criminal cafes, 
or at leaft in capital ones, there is, in favor an vit*, allowed- 
to the prifoner an arbitrary and capricious fpccies of chal- 
lenge, to a certain number of jurors, without fhowing any 
caufe at all ; which ia called a peremptory challenge ; a pro* 
vition full of that tcHdcrncf* and humanity to prifoner* for 
which our Englifh laws are juftly famous. This is ground- 
ed on two reafon*. 1. As tvery one mud be fenfible what 
fudden irr.prefUons and unaccountable prejudices we arc apt 
to conceive upon the bare look* and gefture* of another ; 
and how necefiary it. is that a prifoner (when put to defend 
his life) (hould have a good opinion of his jury, the want of 
which might totally difconcert him } the Uw will* not that 
he thould be tried by any one mas againft whom he has con- 
ceived a prejudice, even without being able to aflign a rea- 
fon for fuch his diilike. 2. Becaufc, upon challenge* for 
caufc ftiown, if the reafon affigned prove inefficient to fet 
afidc the juror, perhaps the bare queftioniiig his indifference 
may fometimes provoke a rdentment ; to picvent all ill con- 
fequences from which, the prifoner is ftili at liberty, if he 
plcafes, peremptorily to fet him afide. 

The peremptory challenge* of the prifoner muft, however, 
have fome reaJonable boundary ; otherwife lie might never 
be tried. This reafonablc boundary i* fettled by the com- 
mon law to be the number of 35 ; that is, one under the 
number of three full juries. 

If by reafon of challenge* or the default of the jurors, a 
Vox.. XVUL Fartil. 


fufficier.t number cannot he had of the original panel, a tales Trid f 
may be awarded a* in civil caufes, till the number of 1 2 is 
fworn, “ well and truly to try, and true deliverance mike, , ^ ~ , .j 

between our fovereigtt lord the king and the prifoner whom 
they have in charge j and a true verdict to give, according 
to their evidence.’* 

When the jury is fworn, if it be a caufe of any conf#> 
qucnct, the Indictment :s ideally opened, and the evi- 
dence marlhallcd, examined, and enforced by the counfe! 
for the crown or profecution. But it i* a fettled rule at 
common law, that no count'd (hall be allowed a prifoner up- 
on his trial upon the general ifftie, in any capital crime, unlrfa 
fome point of law fba.ll arife proper to be debated. A rule 
which (however it may be palliated under cover of that 
noble declaration of the law, when rightly under flood, that 
the judge fhall be counfel for the prifoner ; that is fhall fee 
that the proceedin'* arainft him are legal and ftriftly regu- 
lar) teems to be not at all of a piece with the reft of the 
humane treatment of prifoner* by the Knglifh law. For 
upon what face of reafon can that affiftancc he denied to 
favc the life of a man, which yet i* allowed him in profe- 
cution* for every petty trcfpafs ? Nor indeed is it, ftriftly 
(peaking, a part of our ancient law ; for the Mirrour, having 
libfcrvcd the neceffity of counfcl in civil fuits, 44 who know 
how to forward and defend the caufe by the rules of law, 
and enftoms of the realm,” immediately afterward* fubjoins, 

44 and more neccffary are they for defence upon indiftment* 
and appeals of felony, than upon other venial caufc*.” And, 
to fay the troth, the judges themfelvcs arc fo fenfiblc of this 
defeft in our modern practice, that they fcldom lcruple to 
allow a prifoner counfel to ft and by him at the bar, and to 
inftiuft him what queftions to afic, or even to afk queftions 
for him, with regard to matters of fad! ; for a* to matter* of 
law arifng on the trial, they are entitled to the aflillance of 
counfel. But itiil this is a matter of too much importance 
to be left to the good plcafurc of any judge, and is worthy 
the intcrpofition of the legiilature ; which has fliown its in- 
clination to indulge priloneis with this rcafonable affiiUnce, 
by cna&ing, in liatutc 7 W. III. c. 3. that perfons indict- 
ed for luch hightreafon a* works a corruption of the blood 
or mifprifion tlurrcof (except treafon in counterfeiting the 
king’* coins or Teals), may nwke their full defence by couu- 
fcl, not exceeding two, to be named by the prifoner, and af- 
figned by the court or judge ; and this indulgence, by fta- 
tute 20 Geo. II. c. 30. is extended to pailiamentary im- 
peachments forhigh-treafoa, which were cxccptcd in the for- 
mer aft. t 

When the evidence on both fide* k etofed, the jury can- 
not be difeharged (unlcfs in cafe* of evident neceffity) till 
they have given in their verdict. If they find the prifoner 
not guilty, he is then for ever quit and difeharged of the 
accufation, except he b£ appealed of felony within the time 
limited by law. And upon fuch his acquittal, or discharge 
for want of profecution, he fnall be immediately fet at Urge 
without payment of any fee to the gaoler. But if the jury 
find him guilty, he is thru laid to be convicted of the crime 
whereof he Hindi indifted. See the article Conviction 5 
and, fublequent thereto, the articles Judgment, Attaind- 
er, ForfuturI, Execution, alfo Benefit of Ci&kGr, Rx- 
rkikve. Pardon. 

Trial, in Scotland. See Scott Lew. 

’1RIANDRIA (from “ three,” and 4 * a man 
or hulband),” the name of the third dafs in Linnieut’s fex- 
ual fyttem, confining of plants with hermaphrodite flowers, 
winch have three (lamina or male organ*. 

TRIANGLE, in geometry, a figure of three Tides and 
three angles. 
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TRIBE, in antiquity, a certain quantity or number of 
. . perfons, when a divifion waa made of a city or people into 
i - quarters or dittna*. 

TRIBRACHYS, in ancient pottry, afoot confiding of 
three fyllables, and thefe all fhort ; as, melius. 

TRIBUNAL, in general, denotes the feat of a judge, 
called in our courts bench. 

TRIBUNE, among the ancient Romany a magiftrate 
chofen out of the commons, to proteft them againft the op- 
prcflions of the great, and to defend the liberty of the people 
againd the attempts of the fenate and conluh. 

The tribunes of the people were firll cilabltfhed in the 
year of Rome 2 59. The did ddign of their creation was to 
flicker the people from the cruelty of ufurera, and to engage 
them to quit the Avcntine mount, whither they had retired 
in difplealurc. 

Their number at drft was but two ; but the neat year, 
under the confulatc of A. Poilhumius Arunciua and Caf- 
fius Vtfcellinus, there were three more added ; and this 
number of five waa afterwards increafcd by L. Trebonius 
to ten. 

Military Tkihvvz, an officer in the Romsn army, com* 
xnander in chief over a body of forces, particularly the divifion 
of a legion ; much the fame with our colonel, or the French 
maitre de camp. 

TRIBUTARY, one who pay* tribute to another, in or- 
der to live in peace with him or fhare in his prote&ion. 

TRIBUTE, a tax or import which one prince or date 
is obliged to pay to another as a token of dependence, or in 
virtue of a treaty, and as a purchase of peace. 

TRICEP 3 , in anatomy. See there, Table of the Muu 

tut. 

TRICHECUS, Walrus ; a genus of aquatic animals 
belonging to the clafs of mammalia, and order of bruta. This 
genua has no forc*tc^U« when full grown : hat two great 
tufks in the upper jaw, which point downwards : has grin* 
ders on each fide in both jaws, which arc compofcd of fur- 
rowed bones. The body is oblong ; the lips arc doubled ; 
and the hind leg* arc drrtchcd backwards, and, as it 
were, bound together, forming a kind of tail fitted for 
fwimming. There are three fpecics; the rofmarus, dugon, 
and manat us. 

I. The rofmarus , morfc, or fea*horfe, has a round head ; 
fmall mouth ; very thick lips, covered above and below with 
pellucid brittle* as thick as a ft raw ; fmall fiery eyes j two 
fmall orifices inttcad of eare ; fhort neck ; body thick in the 
middle, tapering towards the tail ; flein thick, wrinkled, with 
fhort brawuifh hairs thinly difperfed ; legs fhort, five toe* on 
each, all connc&ed by webs, and fmall nails on each : the 
hind feet are very broad ; each leg loofely articulated ; the 
hind legs generally extended on a line with the body : lire 
tail is very fbort ; penis long : length of the animal from 
nofe to tail fometimes 18 feet, and 10 or 12 round in the 
thickeft part : the teeth have been fometimes found of the 
weight of 30 lb. each. Teeth of thia lize arc ouly found 
on the coalk of the Icy Sea, where the animals aie fcldom 
molcftcd, and have time to attain their full growth. See 
Plate DX. fig. 1. 

They inhabit the coaft of Spitzbcrgcn, Nova Zembla, 
Hudfon’s Bay, and the gulph of St Lawrence ; and the Icy 
Sea, as far as Cape Tfchuktfchi. They are gregarious ; in 
tome place* appearing in herds of hundreds. They are fhy 
animals, and avoid places which arc much haunted by man- 
kind ; but are very fierce. If wounded in the water, they 
attempt to fink the boat, either by riling under it, or by 
ftriking thrir great teeth into the fide* ; they roar very 
loud, and will follow the boat till it gels out of fight. Num- 
ber* oi them arc often feen keeping on an ifluad ©i icc } if 


awaked, they fling themfelves with great impetueftty into TriAecw. 
the fea ; at which time it is dangerous to approach the ice, * L 
left they fhould tumble into the boat and overfet it. They 
do not go upon the land till the coaft is clear of icc. At 
particular time* they land in amazing numbers : the moment 
the firft gets on (bore, fo as to lie dry, it will not ftir till 
another comes and forces it forward by beating it with its 
great teeth ; this is fe'-ved in the fame manner by the next $ 
and fo in fuccrffion till the whole is landed ; continuing tum- 
bling over one another, and forcing the foressoft, lor the lake 
of quiet, to remove farther up. 

They arc killed for the fake of their oil, one walrus pro- 
ducing about half a tun. The knowledge of this chace is of 
great antiquity ; O&her the Norwegian, about the year 
890, made a report of it to king Alfred, having, as he fays, 
made the voyage beyond Norway, for the mere iommueldit 
of Ji/hing of horfe-whaUs, which ho+t in their teeth bones ^ ^ ^ 
of great price and excellency, whereof he brought fame at bit ^ 
return unto the king. In fa&, it was in the northern 1.^. 
world, in early times, the fubftitute to ivory, being very 
whiti and very hard. . Their fleius, Oefchrr fays, were good 
to cut into cables. M. de Button fays, he has feen braces 
for coaches made of the Ikio, which were both ftrong and 
claftic. 

They bring one, or at moft two, young at a time : they 
feed on fea herbs and fifh ; alio on (hells, which they dig out 
of the land with their teeth : they arc faid alfo to make ufe 
of their teeth to afeend rocks or pieces ot ice, fattening them 
to the cracks, and drawing their bodies up by that means. 

Befides mankind, they fecra to have no other enemy than 
the white bear, with whom they have terrible combats ; 
but generally come otf vi&orious, by means of their great 
teeth. 

In Captain Cook** Voyage* we have the following attic Aing 
account of their parental attachment to their young. “On the 
approach of the boats towards the ice, they took their young 
ones under their fins, and attempted toefcape with them into 
the fea. Some, whole cubs were killed or wounded, and left 
floating upon the furface of the water, role again, and car- 
ried them down, fometimes juft as our men were on the 
point of taking them into the boat ; and could be traced 
bearing them to a confulerable diftance through the water, 
which was ftained with their blood. They were afterwards 
obfcrvcd bringing them, at intervals, above the fuiface, as if 
for air, and again plunging under it, with a horrid bellow- 
inf. The female, in particular, whofe young one had been 
killed, and taken into the boat, became fo furious, that (he 
even ftruck her two tufks through the bottom of the cutter.” 

2. The dugon, or Indian walrus, is diftinguifhed by the 
tufles which extend out of the mouth from the upper jaw 
being placed near each other. It inhabits the fcas lying be- 
tween the Cape of Good Hope and the Philippine iflsnda. 

This animal, fo far as can be known, tefembles the mwrfe 
very much : the head is, however, more lengthened and nar- 
rower ; the noitrilsare large, and placed higher ; like the for- 
mer fpecics, there arc no tulks in the under jaw, but thofe 
in the upper jaw, as has been already obferved, arc placed 
near each other, bent outwards, and refemble cutting teeth, 
only that they arc near fix inches long ; there are four grin- 
ders on each fide in the upper jaw, and three in the lower ; 
thefe lad are diftant from the tufks, and are broader than 
thofe of tlie morfe : the female has two teats on the bread : 
the chin has a briftly beard ; the ears are fhort ; the feet 
broad ; and the legs fo fhort that the belly trails on the 
ground. When full grown, the animal is fix elk in length; 
the male being rather larger than the female, which has 
breads like a woman : It feeds on a green fea mofi or 
weed, which grows near the ihorc. The figure, manner*, 
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Trwjberti* and htftorv, of this animal, are verrimpnfe&ly known ; but 
u v -- w c arc informed that its flcfh eat* like beef. 

j. Manotut, filh- tailed walrus, or feacow, h*» no tulks, 
and no hind feel. Of this fpecie* there are two varie- 
tie* ; the auftraiis or lamantin, and the borealis or whale* 
tailed manati. The lamantin inhabit* the African and A* 
mcrican leas, particularly near the mouths of rivers, which 
they frequently enter, feldom going far from the fcore. The 
lamantin varies in fisc from eight to feventeen feet long, it 
fix or feven in circumference, and from 500 to 800 pound* 
weight : the fkin is of a dark or black afh colour ; there are 
j»inc fquare Ihapcd grinder* on each fide in each jaw, which 
are covered with a glaffy cruft of enamel ; the back bone 
bat 50 joint* or vertebr* : it is a thick dumfy animal, ha- 
ying no properly diftin& neck, as the body continue* almoft 
of an equal thickncis to the head. The female haa two 
teata placed near the arm* pits. This animal never comes 
on Ihore, but frequent* the mouths of large rivera, brouzing 
on the graft which grow* dofe to the water. There leans 
to be two varieties, differing confukrably in fize. The lar- 
gcr frequent* the leas near the mouth* of large rivers ; and 
the fmailer is found higher up the fame rivera, and in inland 
irdh water lakes, but never goe* to the fea. 

We are told that this animal i* ofteu tamed by the na- 
tive inhabitant* of America, and that it delights in mufcc ; 
be nee, according to fome authors, it is probably the dclphi* 
nus or dolphin of the ancient* : and iome believe, that what 
ha* been written concerning mermaid* and hren* muft be re- 
ferred to thi* animal. It ha* a voracious appetite, and is 
perpetually eating : it is monogainious, or lives in families 
of one male, one female, a half grown and a very fmall 
young one ; copulates in the fpring, the female at firft fly- 
ing iu various playful circles, and then throwing herfdf on 
ber back to receive tbc male : When pafturing on the aqua- 
tic plants, the back i* often above water ; and, a* the fltin 
is full of a fpecie* of loufc, numbers of fca fowls q>crch on 
them, to pick out the inlc&t. They bellow like bulls : 
their fight is very weak, but their hearing extremely acute ; 
the fore- feet are palmatcd and fin-fttaped, almoft like thofc 
of a fea- turtle ; and inAead ot hind-feet they have a horizon- 
tal tail ; they have no external ear* ; the noftrils arc diftinlt, 
and at a diftancc from each other ; the females have two 
teat* about the brtaft ; the upper lip is full of (harp, prick- 
ly, rigid briftle*. This animal ha* great affinity to the 
whale and fcal tribes. The fiefh is very good eating. 

The whale-tailed manati inhabits the north-weft coaft of 
America, the north-call of Alia, and the iiland* which lie 
between thefe two coafts. Th-s animal very often enters 
the mouths of the rivet*; is fometimes 13 feet long, and 
weighs 8coo pound* ; the (kin, while wet, is ot a brown co- 
lour, but become* black when dry. Inftcad of grindcra, 
thi* (pecics ha*, on each fide ot each jaw, a large rug- 
ged bone. The back-bone ha* 60 vtrlebne ot joints : 
the body ft very clumfy, and much deformed ; it* circum- 
ference at the fhouldcr* it 1 2 iect, at the belly 2 z, and near 
the tail only four ; the neck is near feven feet round, and the 
head only 31 inches. 

They live perpetually in the water, and frequent the 
•dges of the Ihore* ; and in catm weather fwim in droves 
near the mouths of rivets : iu the time of flood they 
come fo near the land, that a per fun may flroke them 
with his hand : if hurt, they fwim out to fca ; but preicntly 
return again- The females oblige the young to Iwim be- 
fore them, while the other old one* lurroutid, and as it were 
guard them on all Tides. The affection between the male 
and female is very great: for if ihc is attacked, he will 
defend her to the utmotl ; and if (he is killed, will follow 
her corplc to the very ihore, and fwim for fume days near 


the place it has been landed at. They copulate in the fpring, Trichecaa, 
in the fame manner as the human kind, efpccially in calm W 
weather, towards the evening. The female fwims gently ■ ,lif r 'j 
about ; the male purities ; till, tired with wantoning, the 
fling# herfdf on her back, and admits hi* embraces. Stcl- 
ler thinks they go with young about a year ; it is certain 
that they brinj but one young at a time, which they fuckle 
by two teats placed between the bread. They are vaftly vo- 
racious and gluttonous ; and feed not only on the fuci that 

S row ia the fea, but fuch as are flung on the edges of the 
.ore. When they are filled, they tall afleep on their back*. 

During their meals, they are fo intent on their food, that 
any one may go among them and choofe which he like* bed. 

Peter Martyr give* an ir.ftance of one that lived in a lake 
of Hifpaniola fur 25 year*, and was fo tame at to come to 
the edge of the Ihore on being called ; and would even per- 
form the part of a fenry, and carry feveral people at a lime 
on its back to the oppofitc Ihore. — Their back and their 
fide* are generally above water. 

They continue in the Kamtfchatkan and American feaa 
the whole year ; but in winter are very lean, fo that you 
may count their ribs. They are taken by harpoons fattened 
to a ftrong cord ; and after they are flruck, it requires the 
united force of 30 men to draw them on ftiore. Sometime* 
when they are transfixed, they will lay hold of the rocks 
with their paws, and ftick fo fall as to leave the Bcin behind 
before they can be forced off. When a manati i# (truck, 
its companion* fwim to it* afliftancc ; fome will attempt to 
overturn tbc boat by getting under it; others will prefs 
down the rope, in order to break it ; and others will ftrike t 
at the harpoons with their tails, with a view of getting it 
out, in which they often (uccecd. They have not any 
voice ; hut make a nolle by hard breathing like the (norting 
of a horfe. 

The lie in is very thick, black, and full of inequalities, like 
the bark of oak, acid lo hard as fcarce to be cut with an * 
axe, and ha* no hair on it : beneath the hair i* a thick blub- 
ber, which tafte* like oil of almonds. The Drib is coarfcr 
than beef, and will not foon putrify. The young one* tafte 
like veal. The Ikin is ufed lor (hoes, and for covering the 
fide* of boat*. 

TRICHOMANES, in botany ; a genu* of plant* be- 
longing to the claft of crypiogamtay and order of filter i. The 
parts of fructification are fohtary, and terminated by a ftyle 
like a bridle, on the very edge of the leaf. There are 13 
fpecie*; of which two are natives of Britain, the pixidiferum 
and tunbrigenfe. 

I. PttuLjerum^ or cup-trichomanes, has fub bipinnated 
leaves, the pinnae being alternate, dofe-lobed, and linear. 

It is found among ft ones in wet ground* in England. 2, 
Tmbrigtnfci or Tunbridge trichomanes, has pinnated leaves, 
the pinnae being oblong, dichotomous, decurrent, and den- 
tated. It i* found in the fiffurc* of moift rock* in Wales, 
and in many rocky places in Scotland. 

TRICOCCEaSE (vf«c “ three,” and **»««< “ a grain"), 
the name of the 38th order in Linnrtus’s Fragment* of a 
Natural Method, con lifting of plant* with a tingle three-cor- 
nered capfule, having three cell*, or internal divi Irons, each 
containing a tingle feed. See Botamt, vol. iii. page 466. 

TRICOSAN i'HES, in botany: A genus ol plants be- 
longing to the claft of motutetj, and order of fjngtntfin ; and 
in the natural fyftem ranging under the 34th order, Cmtur . 
bitacts. There arc four fpecie* ; only one of which ie cul- 
tivated in the Britifh garden*, the anguina or fnake -gourd, 
which i* a native of China, an annual, and of the cucumber 
tribe. 

TRIDENT, an attribute of Neptune, being a kind of 
feeptre which the painters and poets put into tip hand* of 
4 C 2 that 
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Triennial that pod. ia form of a fpear or fork with three teeth; whence 
T the word. 

» , r ir i jim. TRIENNIAL, an epUhe? applied chiefly to officers or 

employments which laft for three years. 

TRIENS, in antiquity, a copper money of the value of 
one third of an a /, which on one iide bore a Janus’s head, 
and on the other a water rat. 

TR I ENT ALLS, Chickwued wikter-giben, in bo- 
tany : A genus of plants belonging to the clafs of heptan- 
etrio , and order of rntmo/ynio ; and in the natural fyftcm 
tanging under the 2®th order, Rotate*. The calyx is hep- 
taphylloni ; the corolla is equal and plane, and is divided 
into feven figments ; the berry is unilocular and dry. There 
is only one Ipecies. the europen ; which is indigenous, and 
the only penus of heptandria that is fo* 

The Italk is Angle, five or fix inches high, terminated 
with five, fix, or feven, oval pointed leaves ; from the centre 
of which arrfe on long footftalks commonly two white ftarry 
flowcra, each generally confiding of feven oval and equal pe- 
tals, fuccccdcd by a globular dry berry, covered with a thin 
white rind, having one cell, and containing fcveral angular 
feeds. 

TRIERS, or Trevis. See Treves. 

TRIFOLIUM, Trefoil, or Clover , in botany : A ge- 
nus of plants belonging to the clafs of dladelphia , and order 
of de'anAria ; and in the natural fyitem ranging under the 
3 2d order, Pap&onaeet. The flowers arc generally in round 
heads ; the pod is fcarccly longer than the calyx, univalve, 
rot opening, deciduous. The leaves are three together. 
According to Murray’s edition of Linnarus, there are 46 
fpecies; of which 1 7 arc natives of Britain. We fhall defer ibe 
fomc of the moft remarkable of thefc : 

1. Mctuoti cjteintilir, or rotlilct, has- naked raeemmts pods, 
difpermous, wrinkly, and acute, with an ereA ftalk. It 
grows in com-ficlds and by the way.Qdcs, but not common. 
The flalk is crc&, firm, ftriated, branched, and two or three 
feet high : the leaves temate, fmooth, obtufely oval, and let- 
rated : the flowers are fmall, yellow, pendulous, and grow in 
long dofc fpikes at the tops of the branches : the pod is 
▼try (hort, turg’d, tranfvcrfely wrinkled, pendulous, and 
contains cither one or two feeds. The plant has a very pc. 
culiar itrong feent, and difagTceable, bitter, acrid taftc, but 
fiich, however, as is not diiagrccahlc to cattle. The flowers 
arc fwcct-fcented. It has generally been efteemed emollient 
and digeftive, and been ufed in fomentations and cataplafms, 
particularly in the plafter employed in dreffing Wiftcra ; but 
is now laid afide, as its quality ia found to be rather acrid 
and irritating than cmolHeot or rcfolvcnt. It communicates 
a mod loathfomc flavour to wheat and other grain* fo as to 
render it unfit for making bread. It grows in corn-fields. 

2. Trifolium repens , white creeping trefoil, or Dutch clo- 
ver, has a creeping ftalk, its flower gathered into an rnnbcl- 
lar head, and its pods tetrafpermous. It is very common in 
fields and pafturcy. It is well known to be excellent fodder 
for cattle ; and the leaves are a good ruilic hygrometer, as 
they are always relaxed and flaccid in dry weather, but crc& 
in moitt or rainy. 

3. Trifolium f ratm/e , purple or red clover, is diftinguiftied 
by deefe fpikes, unequal corollas, by bearded ftipulas, amend- 
ing ftalks, aod by the calyx having four equal teeth. This 

* is the botanical defcription of this fpecics given by Mr Af- 
zelius, who, in a paper of the hrll volume of the Littnaran 
Tranfa&ions, has beer, at much painato remove three fpecies 
of the trifolium from the confulion in which they have been 
long involved ; namely, the pratenfe, medium, and alpeftre. 

'1 he red clover is common in meadow* and paftuics, and is 
the fpecies which is generally cultivated as food for cattle, 
li abounds in every part of Europe, in North America, and 
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even in Siberia. It delights reoft in rich, moift, tnd funny Trigs 
places ; yet flourifhes in dry, barren, and fhady places. For . M , * 
an account of the mode of cultivating it, fee AGEicut- Trig<> l,cIlfc 
TURK, 0° 177. 1 ' 

4. Alpeftre. long- leaved purple trefoil, or mountain clover, 
is thus characterized by Mr Afzelius. The fpikes arc denfe; 
the corollas fomewhat equal ; the ftipulas are briftly and di- 
vergent ; the leaflets l&nccolatcd ; the Italks ftiff, ftraight, 
and very fimple. It prows in dry, mountainous, woody 
places, in Hungary, Auflria, and Bohemia, icc. ; but is not 
faid by Mr Afzelius to be a native of Britain. 

5. The medium , according to Mr Afvclius, has alfo been 
confounded w'irh the tw'o fpecics lall mentioned ; but it is to 
be didinguilhetl from them by having loofc fpikes, corollas 
fomewhat equal, ftipulas fubulatc and conn i vent, and ftalks 
flexuofe and branched. It is found in dry elevated fitua- 
tions, efpecially among ftmib:*, or in woods where the foil is 
chalky or clay, in England, Scotland. Swrdcn, Denmark, flee. 

For a botanical defcription of the other fpecies of the 
trifolium, fee Light f oot’« Flora Seetirtt, Berkcuhout's Sy- 
nopfis of the Natural Hiflory of Great Britain and Ireland, 
and Withering’s Botanical Arrangements. 

TRIGA, in antiquity, denotes a kind of carr or chariot 
drawn by three hurfes ; whence the name. 

TRIGI.A, in ichthyology, a genus of fifties belonging 
to the order of thotacici. The head is loricatcd with rou^h 
lines, and there are feven rays in the membranes of the gill*. 

There are 1 1 fpecies ; of which the principal are the gurnar- 
dus, or grey gurnard ; the cuculus, or red gurnard ; the ly%. 
ra, or piper ; and the hirundo, or fapphirinc gurnard. 

TRIGLOCHJN, in botany : A genus of plants belong- 
ing to the clafs of bexandria , and older of trigtnia ; and it* 
the natural fyftcm ranging under the fifth order, Tripefatoi • 
dee. The calyx is triphyllous ; the petals are three ; there 
is no flyle ; the capfule opens at the bafe. There are three 
fpecies ; of which the peluftre and maritimum are Britift). 

1. Paluftre , or arrow-headed grafs, has an oblong trilo- 
cular capfule. The ftalk is fin.pie, tight or ten inches 
high t the leaves long and narrow ; the flowers are greeuilh, 
and grow at tlie end of a long Ipikc. It is frequent ia- 
moill ground. 

2. Maritimum , or fca fpiked graL, has ovate fcxlocular 
capfiiles ; the ftalk is ftiort ; the fpike long, and flowers pur- 
phlh. It is irequent on the (ea*coafts. Linnsu* fays that 
cattle eat thefe two fpecies with avidity. 

TRIGLYPHS, in arehiteAure, a fort of ornaments re* 
peated at equal inlet vals, in the Doric freeze. 

Dialing Tukson. See Dialing. 

TRIGONALIS. See Pila. 

TRIGONELLA, Fkkugrefk, in botany: A genus of 
plants belonging to the clafs of diadelphia , and oider of di - 
cantina ; and in the natural fyftcm arranged under the 3 rd 
order, Papiltonacee. The vexillum and at® are nearly equal 
and patent, refcmhling a trlpetalous corolla. There arc ia 
fpecics ; of which the moll remarkable is the ftuwmgrec um, 
or fenugreek, a native ol Montpelier in France. 

Fenugreek is an annual plant, which riles with a hollow* 
branching, herbaceous ftalk, a foot and a half long, gar* 
nilhcd with trifoliate leaves, placed alternately, whole lobes 
are oblong, oval, indented on their edges, and have broad 
rurrowed toot (talks. 

Fenugreek feeds have a ftrong difogrceable fmell, and an 
un&uous farinaceous tafte accompanied with a flight bitter- 
i flint is. The principal ufe ot thelc feeds is in cataplafms 
aod fomentations, for foftenmg, maturating, and difeufting 
tumors; and in emollient and carminative glyfters. They 
are an ingredient in the oleum e n » alagtmbus of the fhops, 

U> which they coamuinicaK a coufiderablc flute of their fmclk 

TRU 
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TRIGONOMETRY, 

fk*i. r T HE art of roeafuring the fides and angles of triangles, numbers of the given fides, and partly of the fines, 8 cc of Plane. 
‘ X either plane or fphtrical, whence it is accordingly angles taken from the tables, the proportion is then rtfoJvcd 
either I’nix* Tmcorossetry, or Spheeical Tai* like all other proportions, in which a 4th term is to be 


called either 
GOMOMSTRY. 

Trigonometry is an art of the greateft ufe in the mathe- 
matical fciences, etpecially in agronomy, navigation, furvey- 
ing, dialing, geography, &c. Sic. By it we come to knurr 
the magnitude of the earth, the planets and liars, tfieir di- 
itances motions, eclipfes, and almoll all other ufe f ul arts 
and fciencer. Accordingly wc find this art has Uai culti. 
rated from the earlicll a^es of mathematical knowledge. 

Trigonometry, or the resolution of triangles, is founded 
on the mutual proportions which fubfill between the fides 
and angles of triangles; which proportions are known by 
finding the relations between the radius of a circle and cer- 
tain other lines drawn in and about the circle, called eordt, 
fines , tangents* and fecantt. The ancients, Mcnclaus, Hippar- 
chus, Ptolemy, 6cc. performed their trigonometry by means 
©t the cords. A*to the lines, and the common theorems 
relating to them, they were introduced into trigonometry 
hy the Moors or Arabians, from whom this art palTetl into 
Europe, with fevcral other branches of fcicnce. The Eu- 
ropeans have introduced, fince the 15th century, the tan- 
gent* and fccants, with the theorems relating to them. 

The proportion ot the fines, tangents* See. to their radius, 
is fomctimei exprefled in common or natural numbers, which 
conttrtute what we call the tablet of natural fat, tangents, 
atul ft cants . Sometimes it is expreffed in logarithms, being 
the logarithms of the faid natural fines, tangents, Sic. ; ar.d 
thefc couftitutc the table of artificial /net, & c. Laflly, 
fiuivctimcs the proportion is not exprefled in numbers ; but 
the fevcral fines, tangents, See. are adually hid down upon 
lines of fealcs ; whence the line of finer, of tangents. See. 

In trigonometry, as angles arc mcafured by arcs of a 
circle dclcribed about the angular point, fo the whole cir- 
cumference of the circle is divided into a great number of 
parts ; as 360 decrees, and each degree into 60 minutes, 
ar.d each minute into 6o leconds, Sc c. ; ami then any aui'lc 
is laid to confift of fo many degrees, minutes, and Iccor.ds, 
as art- contained in the arc dial meafurci the angle, or that 
is intercepted between the legs or fide* of the angle. 

Now the fine, tangent, and fecaot. See. of every degree 
and minute, 5 c c. of a quadrant, arc calculated to the radius 
1, and ranged in tables for ulc ; as alio the logarithms at 
the lame ; forming the triangular canon. And thefc num- 
bers, fo arranged in table*, form every fpeciesof right angled 


four.d from three given terms, by multiplying the :d and 3d 
togsthcr, and dividing the produtt by the lit. Or, in work- 
ing with the logarithms, addin* the logarithm of the zd 
and 3d terms together, and from the fum fubtra&ing the 
logarithm ot the ift term ; then the number anfwcriog to 
the remainder is the 4th term fought. 

# To work a cafe inftrumcntally, as fuppofc by the loga- 
rithm lines on one fide of the two foot feales : Extend the 
compalTcs from the 1 ft term to the 2d or 3d, which hap- 
pens to be of the fame kind with it ; then that extent will 
reach from the other term to the 4th. In this operation, 
for the fides of triangles, is ufed the line of numbers (mark- 
ed Num.) ; and for the angles, the line of fines or tangent* 

(marked I'm. and tan.) according as the proportion refpeda 
fines or tangents. See Sector. 

In every' cafe of plane triangles there mufl be three parts; 
one at leaft of which mull be a fide. And then the diffe- 
rent circumftances, as to the three parts that may be given, 
admit of three cafes or varieties only ; viz. 

ift, When two of the three parts given are a fide and itk 
opppofitc angle. 2d, When there are given two fides and 
their contained angle. 3d, And, thirdly, when the three 
fides are given. 

To each of thefe cafes there is a particular rule or pro- 
portion adapted for refolving it by. 

ift, The Rule for the ip Cafe , or that in which, of the 
three parts that are given, an angle and its oppofite fide are 
two of them, is this, vfa. that the fides are proportional to 
the lines of their oppofite angles ; that is, 

As one fide given • : 

To the line of its oppofite angle : ; 

So is another fide given * 

To the fine of its oppofite angle. • 

Or, 

As the fine of an angle given * 

To its oppofite fide ; • 

So is the fine of another angle given : 

To its oppofite fide. 

So that, to find an angle, wemafl begia the proportion. ' 
with a given lide that is oppofite to a given angle ; and to’ 

Had a fide, wc null begin with an angle oppofite to a given 
fide. 6 

Examflt. Soppefe in the trangk BDC (fig. i.) there bepr... Dxr 

ni.Pi. r\ II S- I . t t n r-% ‘lit UAI, 


the propofed one may be computed by analogy or piopor- 
tion. # * 

PLANE TRIGONOMETRY. 


triangles; fo that no fuch triangle can he propofed, but one given the fide BC = 136, DB = 6j, and the angle BCD 3 1° 

fimilar to it may be there found, by comparifon with which 49' given ; to find the angle BDC obtufc and the fide CD. 

1. Geometrically by CrmjhruHion. 

Draw the line BC equal to 106, at C make an angle of 

3 f° 49 ' *>y drawing CD, uke 65 in your compafles, and 
with one foot in B by the oilier upon the line CD in D ; 

draw the line BD, and it b done ; for the angle D will be 

1 20° 43', the angle B 27 0 28', and the fide DC 56 9 as 
was required. 

2 . Arithmetically by Logarithms. 

As the fiJe BD 65 - - log. 1.8129*, 

Is to fine angle C 3 1 5 49' . . 9. 7 2 1 9? 

So is tlic fide BC 106 — « • 2.0. I 


There are ufually three methods of reviving triangles, 
or the calcs of trigonometry ;-viz. geometrical conftnittion, 
arithmetical computation, and inftrumcntal operation. In 
the ill method, the triangle in queftion is coullruflcd by 
drawing and laying down the fevcral parts of their magni- 
tudes given, viz. the fides from a fcale of $qual parts, and 
the angles from a fcale of cords or other inftrument ; then 
the unknown parts are meafured by the fame teaks, and fo 
they become known. 

In die 2d method, haring flated the terms of the propor- 
tion according to rule, which terms confiit partly oi the To fine angle D 1 20*43' 


11.74729 

1.81292 

9 - 9*433 

To 
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To find DC. | 180.0 

A* fir* ang. C 3 i°49' 9.721 98|Thcfupp. 59.17 of ang. D. 
Is to the fide BD 65 1.81291 
So is line ang. B 2 7. 28 9.6639a! 


11.47683 

9.72198 

To the fide DC 56.88 1.754851 


120.43 angle D. 
31.49 angle C. 


OMETRY. 

To fi.d DC. 
A* fine angle D 47* 3a* 

I* to the fide BC 109 
So is fine angle B 101° 30^ 


Plane. 


25 2.3 2 their fum. 
180.0 

152.32 fum fubt. 


27.28 angle B. 
Here it may be proper toobferve, that if the uiven an :le 
be obtufe, the an fie fought will be acute ; but when the 
given ant'le is acute, and oppofite to a Icffer given fide, then 
the required angle is doubtful, whether acute or obtufe ; it 
ou^ht therefore to be determined before the operation. For 
it is plain the above proportion produces 59° 17' for the re- 
quired angle ; but as it ts obtufe, its fupplcmcnt to 180 de- 
grees n ult be taken, viz. 1 20° 43'. 

By Gunter. 

** The extent from 6 s to 106 on the line of numbers will 
reach from 31° 49 ' to 59° 17' on the line of fines.” 

2 dly, “ 'f'he extent from 31 0 49' to 27 0 28* on the line of 
fines will reach from 65 to $6.88 on the line of numbers.” 
Case II. When there are given two fides and their con- 
tained angle, to find the reft, the rule is this : 

As the fum of the two given tides : 

Is to the difference of the fides : : 

So it the tangent of half the fum of the two oppofite 
angles or cotangent of half the given angle : 

To tang, of half the diff. of tbofc angles. 

Then the halt diff. added to the half fum, gives the great- 
er of the two unknown angles ; and fubtra&ed leaves the 
lefs of the two anules. 

Hence, the angles being now all known, the remaining 
3d fide will be found by the former cafe. 

Example. The fide BC =r 109, BD = 76 (fig- 2.), and 
the angle CBD 101 “ 30' given, to find the angle BDC or 
BCD, and the fide CD. 

I . Geometrically by ConJfruBion. 

Draw the line BC 109, and BD, fo as to make an angle 
with BC of toi° 30', and make BD equal to 76 ; join BC 
and BD with a right line, and it is done ) for the angle D 
being meafured by the cord of 6o°, will be 47 0 32', angle C 
30°58', and the fide DC 144.8, as was required. 

; 2 . Arithmetically by Logarithm, t. 

Side BC 109 - 109 - 180° o' 

BD 76 • 76 - 101 30 

Their fum 185 33 their diff. 78 30 fum of the ang. 

. - ■ D and C. 

4 Sum 39 1 5 then 
T o find the angles D and C. 

As the fum of the fides BC and BD = 185 2.26717 

I* to their difference - "33 1.51851 

So is tang, ot | the fum of the anglc&C ar.dDj9 < ’i5' 9.91224 

11.43075 

2.26717 

To the tang of \ the diff. of the anglcsCandD8° 17' 9.16358 

To half the fum of the angles D and C - 390 15 

Add hali the difference o! the angles C and D 8*7 

Gives the greater angle D 47 3 2 

Subtracted, gives the Idler angle C 30 58 


9.86786 v * 
*-°3743 

9.991 19 
12.02862 
9.86786 
2.16076 


To the fide DC required 144.8 

3. By Gunter. 

1 ft, “ The extent from 18510 33 on the line of numbers will 
reaeh from 39”* 15* to 8° 17' on the line of tangents. adly. 
The extent from angle D 47° 32' to 78° 3 O' (the fupplc- 
ment of angle B) on the line of fines, will reach from the 
fide BC 109 to 144.8, the fide DC required, on the line of 
numbers.” 

Cast III. Is when the three fides ire given, to find the 
three angles ; and the method of refolviog this cafe is, to 
let a perpendicular fall from tbe greateft angle upon the 
oppofite fide or bafe, dividing it into two fegments, and the 
whole triangle into two fmallcr right-angled triangles : then 
it will be, 

As tbe bafe or fum of the two ferments : 

Is to the fum of the other two fides : j 
Ro is the difference of thofe fides * : 

To the difference of the fegmenti of the bafe. 

Then half this difference of the two fegments added to 
the hslf fum, or half the bafe, gives the greater ferment, 
and fubtra&cd gives the left. Hence, in each of the two 
right-angled triangles, there are given the hypothenufe, and 
the bafe, befides the right angle, to fiud the other angles 
by the firft cafe. 

Example. The Tides BC (fig. 3.) =105, BD = 8y, and 
CD = 50, given to find the angles BDC, BCD, or CBD. 

I . Geometrically by ConJlruBion. 

Draw the line BC equal to 105, take CD 50 in your 
compaflefi, and with one foot in C defer ibe an arch ; then 
take BD 8$ in your compaffcs, and with one foot in 
B cut the former arch in D, join BD and DC, and it is 
done ; for the angle B. being meafured, will be found 28° 
4', angle C 53 0 7, which being added together, is 8x° n't 
their fum fubtratted from 18c, leaves angle D 98° 47 as 
was required. 

X Arithmetically by Logarkhmt. 

The two fhorteft fides are BD ( = 85) and CD ( = 50), 
the fnm of which is 135, and their difference 35. The feg- 
ments of the bafe BC are found in this manner : 

As the fide BC = 105 log. 2.02119 

Is to the fum of the fides BD be DC = 135 2.13033 

So is their difference sz. 35 1.54407 

To the difference of the feg. of BC =r 45 1. 65221 

Thusthe-fum and difference of the fegments of the bafe BC 
being known, we have only to add half this fum = 524 to 
half the difference = 224, and we fhall obtain the greater 
iegment, which is = 75 ; which fubtra&cd from 105, give* 
30 =: the fmallcr fegment. Then 

To find the angle BDA. 

As the hypothenufe BD = 85 log. 1.92942 

Is to radius = 10.00000 

So is the irrcatcr fegment —75 1.87506 

To the fum of the angle BDA = 9.94564 

The angle BDA therefore is equal to6i° 56' 

Let us now find the angle ADC, which is done thus. 

As the hypothenufe DC -— 5 ° log. * .69897 

Is to radius rr 10.00000 

So is the fmallcr fegment =30 1 . 477 ** 

To the fine of ADC =: 9 - 77^ , 5 

The angle ADC therefore is equal to 36° 53'* and the 

whole angle BDC = 98° 49'. 

6 To 
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To find the ingle at B, we have only to fubtradt the angle 
■'BDA ( = 61056) from 90°, and the rem- 28® 4' i* the 
angle fought, i he angle at C is equal to 53* y. 

3. By Gunter, 

lj! t ‘ The extent from 105 to 135, will reach from 35 to 
45 on the line of numbers.* 2 My, * The extent from 85 
to 75, on the line of numbers, will reach from radius to 6 1 0 
56’, the angle BDA on the line of line*.' 3^1, • The 
extent from 50 to 30 on the line of numbers, will reach 
from radius to angle ADC 36° 5 V on the line offutei.* 

The foregoing three calcs include all tlve varieties of 
plane triangles that can happen, both of right and oblique- 
angled triangles. But befides thefe, there are feme other 
theorems that are uteful upon many occasions, or fuited to 
fume particular forms of triangles, which are often more 
expeditious in ufe than the foregoing genera) ones j one 
of which, for right-angled triangles a® the cafe for which it 
ierves fo often occurs, may be here inferted, and is as follows. 

Case IV. When, in a right-angled triangle, there are given 
the angles and one leg, to find the other leg, or the hypo- 
thenufe. Then it will, 

As radius : 

To «riven leg AB : s 

So tang, adjacent the angle A i 
To the oppofite leg BC, and : s 
So fee. of lame angle A : 

To hypot. AC : 

Example. In the triangle ABC (fig. 4.), right-angled 
at B, 

Given the ler AB zz 162 *) _ <• « nr , 

wd th« .ngk A = S3* r 48' i ;; (J AC c 

confeq. the angle C =: 36 52 12 J 

1. Geometrically. — Draw the leg AB=i6s : Eredt the 
indefinite perpendicular BC : Make the an^le A zz 53^, 
and the fide AC will cut BC in C, and form the triangle 
ABC. Then,' by meafuring, there will be found AC s 
270, and BC=2i6. 

2 . Arithmetical! j. 

As radius =: xo - - log. 10 00 00000 

To AB = 162 - - 2*2095150 

So tang. A = 53* f 48" - 10*1249372 


To BC =216 
So fee. A = 53° 7 * 48" 
To AC - = 270 


*" 33445 ** 

*0*2218477 

2*43*3627 


3. By Gvntrr, 

Extend the enmpaffes from 45° at the end of the tan- 
gents (the radius) to the tangent of 53% ; then that extent 
will reach, on the hnc of numbers, tram 162 to 216, for 
BC. Again, extend the conrpalTes from 36° 52' to 90 on 
the fines ; then that extent will reach, on the line of num- 
bers, from 162 to 270 for AC. 

Nate , Another method, by making every fide radius, it 
often added by the authors on trigonometry, which is thus 
The given ri/ht angled triangle being ABC, make tint 
the hypothenufe AC radius, that is, with the extent ot AC 
as a radius, and each of the centres A and C, defer ibe arcs CD 
and AE (fig. 5.) ; then it is evident that each leg will re- 
prefent the fine of its oppofitc angle, viz. the leg BC ihe fine 
of the arc CD or of the angle A, and the leg AB the fine 
•f the arc AE or of the angle C. Ay am, making cither 
leg radius, the other leg will reprefent the tangent of its 
oppofitc angle, and the hypothenule the fecant of the fame 
angle ; thus, with udiua AB and centre A delcrihing the 
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arc BF, BC reprefents the tangent of thit are, or of the Spherical. 
angle A, and the hypothenufe AC the fecant of the fame ; ' 

or with the radius BC and centre C describing the arc 
BG, the other leg AB is the tangent of that arc BG or 
of the angle C, and the hypothenule CA the fecant of the 
fame. 

And then the general rule for all thefe cafes is this, viz. 
that the fides b<ar to each other the fame proportions as the 
parts or things which they represent. And this is called 
making every fide radius. 

SPHERICAL TRIGONOMETRY. 

Spherical Trigonometry is the art whereby, from 
three given parts of a iphertcal triangle, we dilcover the 
tell ; and, like plane trigonometry, is either right-angled or 
oblique anrled. But before we give the analogies for the 
folution of the feveral cafes in cither, it will be proper to 
premife the following theorems : 

Theorem I. In all right-angled fpherical triangles, the 
fign of the hypothenufe : radius : : fine of a leg : fine of its 
oppofitc anprlc. And the fine of a leg ; radius : : tangent 
ot the other leg : tangent of its oppofirc anqle. 

Demonjl ration. Let EDAFG {ibid. fig. 6.) reprefent 
the eighth part of a fphere, where the quadrantal planes 
EDFG, EDBC, arc both perpendicular to the quadrantal 
plane ADFB ; and the quadrantal plane ADGC is per- • 
pendicular to the plane EDFG i and the fpherical triangle 
ABC is right-angled at B, where CA is the hypothenufe, 
and BA, BC, arc the lcgT. 

To the arches GF, CB, draw the tangents HF, OB* 
and the fines GM, Cl, on the radii DF, DB ; alio draw 
BL the fine of the arch AB, and Civ the fine of AC * 
and then join IK and OL. Now HF, OB, GM. Cl, are 
all perpendicular to the plane ADFB. And HD, GK, 

OL, lie all in the fame plane ADGC. Alfo FD, IK, BL, 
lie all in the fame plane ADGC. Therefore the rightl 
angled triangles HFD, CIK, ODL, having the cqua- 
anglc* HDF, CKI, OLB, arc fimilar. And CK : DG : : 

Cl : GM ; that is, as the fine of the hypot lien ufe : rad. : t 
fine of a leg : fine of its oppofite angle. For GM is the fine 
of the arc GF, which meafures the angle CA B. Alio, LB : 

DF : : BO : FH ; that is, as the fine of a leg : radius : 1 
tangent of the other kg : tangent of its oppofite angle. 

Hence it follows, that the fine* cf the angles of any' 
oblique fpherical triangle ACD (fig, 7,) are to 011c another* 
dircttly, as the fines ot the oppofite lidcs. Hence it alio 
follow*, that, in right-angled fpherical triangles, having the 
fame perpendicular, the fines of the bafes will be to each® 
other, invcifrly, as the tangent* ot the angles at the bafes. 

Theorem II. In any right-angkd fptierical triangle 
ABC (fig. 8.) it will be,. As radius is to the co-fine of one 
leg, lo is the co-fine of the other kg to the co-fine of the 
hypothenufe. 

Hence, if two right-angled fpherical triangles ABC, 

CRD (fig. 7.) have the fame perpendicular BC, the co-fincx 
of their hypothenufe® will be to each other, directly, as the 
co-fine* of their bafes. 

Tm or 1 m 1 LI. In any fpherical triangle it will be. Ax 

radius is to the fine of either angle, fo is the co-fine of the 
adjacent leg to the co-fine of the oppofite angle. 

Hence, in right-angled fpherical triangles, having the 
fame perpendicular, the co- fines of the angles at the bade 
will be to each other, directly, as the fines of the vcilical) 
angles. 

TnEORtM IV. In any right-angled fpherical triaogle 
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Sfh.il.-al. It will lie, At radius i< to the co-fine of the hypothenufc, 
» io is the tangent of either angle to the co-tangent of ihc 

other angle. . , . . . 

As the him of the fines of two unequal arches is to thetr 
difference, fo is the tangent of half the lura of theft arches 
to the tangent of half their difference : and as the fum or 
the confines is- to their difference, lo is the co-tangent of 
half the fum of the arches to the tangent of half the dif- 
ference of the fame arches. 

T looa e mV. In any fphcrical triangle ABC (tig- 9 * nd . 
.10.) it will be, As the co-tangent of half the fum of hall 
their difference, fo is the co tangent of half the bale to the 
tangent of the diilancc (DE) of the perpendicular from the 
middle of the bafe. 

Since the laft proportion, by permutation, becomes co- 
ACj.BC AC — BC. 

tang. ; co-tang. AE ' : tang. ■ ^ 


OMETRT. 

DE, and u the tangents of any two arches are, inrerlr'y, 
as their co-tangents j it follows, therefore, that tang . AE ; 

AC+BC AC— BC „„ 

tang. ^ : : tang. : tang. Dh i or, that 

the tangent of half the bafe is to the tangent of half tire fum 
of the fnlea, as the tangent of hal' the difference Of the Gdet 
to the tangent of the ditUnce of the perpendicular from the 
■diddle of the bafe. 

TriFoaiM VI. Inany fpherical ttiangle ABC (fig. 9.) 
it' will be. As the co tangent of half the fum of the angles 
at the bafe is t« the tangent of half their difference, fo is the 
tangent of half the vertical angle to the tangent of the angle 
which the perpendicular CD makes with the line CF bifec- 
ting the vertical angle. 
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The Solution of the Casta of right-angled fpherical Tangles, (fig. 8.). 


Cafe 

Given 

Sought 

Solution 

' 1 

The hyp. AC and i 
one angle A | 

The oppofite leg 
BC 

As radius : fine hyp. AC : : line A : line 
BC ( by the former part of theor. i . ) 

2 

The hyp. AC and 
one angle A 

The adjacent leg 
AB 

As radius ; co-fine ot A i : tanq. AC- : 
tang. AB (by the latter part of theor. I.) 

3 1 

The hyp. AC and 1 
one angle A 1 

The other angle 

C- 

A* radius : co-fine of AC : : tang. A : co- ( 
tang.C (by theorem 4.) 

4 1 

The hyp. AC and I 
one leg AB | 

The other leg 
BC 

As co-fine AB : radius : : co line Ac ; 
co-finc BC (by theorem 2.) 

S 

The hyp. AC and 
one lee AB 

The oppofite an- 
gle C 

As fine AC : radius : : line Ab : fine C 
(by the former part of theorem t.) 

6 

The hyp. AC and 
one leg AB 

The adjacent an- 
* le A. 

Aa tang. AC : tang. AB : : radiua : co- 
finc A ( by theorem 1 .) 

7 

One leg AB and the 
adjacent angle A 

The other leg 
BC 

Aa radius : fine AB : : tangent A : tan- 
rent BC (by theorem 4.) 

8 

One leg AB and the 
adjacent angle A 

The oppofite an- 
plc C 

At radiua : line A : ; co-fine of AB : co- 
i fine of e (by theorem J.) 

9 

| One leg AB and the 

The hyp. 
AC 

| As co-fine of A : radiua tang. AB : 

| tang. AC (by theorem I.) 

IO 

| One leg BC and the 

The other leg 
AB 

I As tang. A : tang. BC ; • radius ; fine 
1 AB (by theorem 4.) 

f 1 

1 One leg BC and the 

The adjacent an- 
gle C 

At co fine BC : radius : ; co-hne ot A. : 
fine C (by theorem 3.) 

12 

1 One le^ BC and the 

I he hyp. 
AC 

At fine A : line BC : : radius : fine AC 
| (by theorem t.) 

*3 

Both legs 
1 AB and BC 

The hyp. 
| AC 

As radius : co-fine AB : : co une BC : iv 
fine AC (hr theorem l.j 

«4 

Both legs 
AB and BC. 

1 An angle, iuppoie 

At fine AB : radius : : tang. BC ; taog. 
A (bv theorem 4 ) 

»5 

| Both angles 

A and C 

A leg, Iuppoie 

AB 

At fine A : co line C : : radius : co fine 
AB (by theorem 3.) 

16 

Both angles 
A and C 

j The hyp. 

AC 

1 As tang. A : co-tang. C : : randiua . co- 
1 fine AC (by theorem 4.) 


Note The icthf Uth, and i 2th cafes are ambiguous; fince it 
N ' d , u , whether A, B, C, and AC, be greater or lets than 90 degrees each. 
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TRIGONOMETRY. 


The Solution of the Casks of oblique fpherical Triangle*, (fig. 9 and io<) 


Cafe 

Given 

Sought 

Solution 

1 

Two (Idea AC, BC, 
and an angle A oppo- 
fite to one of them. 

The angle B 
oppofitc to 
the other 

Ag fine BC : fine A : : fine AC : fine B (by theorem 1.) 
Note, this cafe is ambiguous when BC is lefs thin AC; 
fiocc it cannot be determined from the data whether B be 
acute or obtufe. # 

* 

Two fide* AC, BC, 
and an angle A op po- 
lite to one of them 

The included 
angle ACB 

Upon AB produced (if need be) let fall the perpendicular 
CD ; then (by theorem 4.) rad. : co-fine AC : : tang. A : 
co-tang. ACI); but (by theorem I.) as tan*. BC : tarn*. 
AC ; : cofmc ACD : co-fine BCD. Whence ACB=ACD 
BCD is known. 

i 

Two tides AC, lie, 
and an angle oppofitc 
to one of them 

The other tide 
AB 

As rad. : co-fine A j : tang. AC : tang. AD (by theor. i J 
and (by theor. 2.) as co-finc AC : co fine BC : : co-fine AD 
: co-finc BD. Note, this and the lad cafe are both ambi- 
guous when the fird is fo. 

4 

Two lrde* AC, AB, 
and the included 
angle A 

The other fide 

BC 

As rad. : co-fine A : : tang. AC : tang. AB (by theor. 1.) 
whence AD is alio known ; then (by theor. 2.) as co-fiac 
AD : co-finc BD : : co-fine AC : oo-finc BC. 

5 

Two fide* AC, AB, 
and tKc included 
angle A 

Either or the 
other angles, 
fuppofe B 

As rad. : co-fine A : : tang. AC : tang. AD (by theor. 1.) 
whence BD is known ; then (by theor. 4.) as fine BD : fine 
AD : : tang. A : tang. B. 

6 

Two angles A, ACB, 
and the fide AC 
betwixt .them 

'The other angle 

As rad. : co-fine AB : : tang. A : co-tang. ACD (by theo- 
rem 4.) whence BCD is alfo known; then (by theor. 3.) 
as fine ACD : fine BCD : : co-fine A • co-fine B. 

7 

Two angles A, ACB, 
and the fide AC 
betwixt them 

Either of the 
other fidrs, 
fuppofe BC 

As rad. : co fine AC : : tang. A : co-tang. ACD (by theo- 
rem 4.) whence BCD is alfo known : then, as co fine BCD 
: co. fine ACD : : tang. AC : tang. BC (by theor. t.) 

8 

'i wo angles A, B, and 
a tide AC oppofitc to 
one of them 

The fide BC 
oppofitc the 
other 

As line B : fine AC : : fine A : fine BC (by theorem 1.) 

9 

T wo angles A, B, and 
a fide AC oppofitc to 
one of them 

The fide AB 
betwixt them 

As racl. : co-fine A ; tang. AC : tang. AD (by theor. ri) 
and as : tang. B : tang. A : ; fine AD : fine BD (by theo- 
rem 4.) v. hence AB is alfo known. 

IO 

Two angles A, 13 , and 
a fide AC oppofitc to 
one of them 

The other angle 

ACB 

As tad. : co fine AC : : ung. A : co-tang. ACD (by theo- 
rem 4 ) and as co-finc A : co-fine B : : fine ACD : fine BCD 
(by theor. 3.) whence ACB is alfo known. 

fX 

AU the three tides 
AB, AC, and BC 

An angle, 
fuppofe A 

~~Z AC+BC AC— BC 

As tang. |AB : tang. ^ : : tang. ^ : Ung. 

DE, the diftance of the perpendicular from the middle of 
the bafe (by theorem 6.) whence AD is known : then, as 
fang. AC : tang. AD : : rad. : co fine A (by theor. 1.) 

12 

All the three angles 
A, B, and ACB 

A fide, fuppofe 
AC 

1 

ABC+A ABC — A ACB 

As co tang. ^ ; Ung. a : : tang. ^ :tau- 

of the angle included by the perpendicular and a line bifcc- 
ting the vertical angles ; whence ACD i* atfo known : then 
(by theorem 3.) tang. A : co-tang. ACD ; ; rad. co-fine 
AC. 


The following propofitions and remarks, concerning fphe- 
ffwW* rical triangle* (fcle&ed and communicated to Dr Hutton 
MttUwati- by the reverend Nevil Mafkelync, D. D. Aftronomer Royal, 
*1 DtUvm- jr R. g ^ will alio render the calculation of them pcrlpi- 
UJ ' cuoufl, and free from ambiguity. 

1. A fpherical triangle 1* equilateral, ifofcclar. or fealene, 
according as it baa ita three anglca all equal, or two of them 
equal, or all three unequal ; and vice vrrfa. 

r. 'l he preate ft tide is always oppolite the greateft angle, 
*md the f mailed fide opposite the fmalleft angle. 

3. Any two (idea taken together arc greater dun the 
third. 

Vo*.. XVIII. Part U. 


4. Tf the three angles are all acute, or all right, or all 
obtufe ; the three titles will be, accordingly, au lefa than 
90% or equal to 90°, or greater than 90° i and vice vtrfa. 

5. If from the three angles A, B, C, of a triangle ABC, pjg. it, 
as poles, there be described, upon the fur face of the fj*hcfe, 

three arches of a great circle DE, DF, FE, forming by 
their interfediions a new fpherical triangle DEF ; each tide 
of the new triangle will be the fupplcrncnt of the angle 
at ita pole ; and each angle of the lame triangle will be 
the fupplerncrit of the fide oppofitc to it in the triangle A UC. 

6 . In any triangle ABC, or A bC t right-angled in A, ifl 9 Fig. i|, 
The angles at the kypotbenufe are always of the fame kind 

4 D ai 
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jplitr -*l « their oppoGte fides ; td/y % The hypothenufe is left or 
’ v “— greater than a quadrant, according as the CdcMnct tiding the 
right angle arc of the famerr different kind* ; that is to far, 
according as thefe fame lades are cither both, acute or both ob- 
tufe, or aa one is acute and the other obtufe. And vue verfa, 


O M E T R Y. 

iy?,Thc fides including the right angtc are at wars of the fame IfJiok I 
kind as their oppofite angles : 2 d f j, r fhe fidt s including the s — 
tipht angle will be of the fame or different kinds, according 
as the hypothenule is le.s or more than 93 s ; but one at lead 
of them will be of 95°, if the hypothenufe is fir. 
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Tfjhilate TRIHILAT^C. from tret “threc,”and h'tlum “anextemal 
^ mark on the feed the name of the 23d dafs in Linnxus’s 

■- ' * f *' Fragments of a Natural Method ; confiding of plants with 

three feeds, which arc marked with an external cicatrix or 
fear, where they are fallencd within tha fruit. See Bo- 
tany, Sc£L 6. \ ■ 

TRIM, implies in general the date fr difpofition by 
which a (hip is beft calculated for the feveral purpofes of 
navi ration. 

Thus the trim of the hold denotes the moft convenient 
and proper arrangement of the various materials contained 
therein relatively to the (hip’s motion or (lability at lea. 
The trim of the mafts and fails is alfo their moft appoiite 
fituation with regard to the con ft ration of the (hip and 
the effort of the wind upon her fails. See Seamanship. 

TRINGA, Sandpiper ; a genus of birds belonging to 
the order of rraiU . The bill is fomewhat tapering, and of 
the length of the head ; the noftrils are fmall ; the toea are 
four in number and divided, the hind toe being frequently 
raifed from the ground. According to Dr Latham there 
are 45 fpecics, of which 18 are Briltih. \Ve (hall dcfcribc 
iome of the moft remarkable. 

1. Vanelhtt , lapwing, or tewit, is diftinguiftved by having 
the bill, crown o* the head, crcft, and throat, of a black co- 
lour j there is alfo a black line under each eye ; the back 
is of a purplifh green ; the wing* and tail are black and 
white, and the legs red : the weight is 8 ounces and the 
length 1 3 inches. It lays four eggs, making a flight neft 
with a few bents. The eggs have an olive raft, and are 
fpotted with black. The young, as foon as hatched, run 
like chickens : the parents (how remarkable folicitude tor 
them, flying with great anxiety and clamour near them, 
finking at cither men or do, » that approach, and often 
fluttering along the ground like a wounded bird, to aconfider- 
able d* (lance from their neft, to delude their purfners ; and 
to aid the deceit, they become more clamorous when moft re- 
mote from it : the eggs are held in great eftetm for their deli- 
cacy, and are fold by the London poulterers for three (hillings 
the d07.cn. In winter, lapwing* join in vaft flocks ; but 
at that frafon are very wild : their flefh is very good, their 
food being infeda and worms. During Odobcr and No- 
vember, they arc taken in the fens in nets, in the fame man- 
ner that ruffs are 1 but are not preferred for fattening, be* 
ini’ killed as foon as caught. 

2 . Pugnox . The male of this fpecies is called ruff, and 
the female rw«. The name ruff is given to the males be- 
caufe they are furnifhed with very long feathciv, Handing 
out in a remarkable manner, not unltke the ruff worn by 
our anccftors. The ruff is of a< many different colours at 
there art males; hue in general it ii barred with black ; the 
weight is fix or feven ounces ; the length, one foot. The 
female, or reeve, has no ruff ; the common colour is brown ; 
the feathers are edged with a very pale colour ; the bread 
and belly white. Its weight is about four ouncra. 

Thcfc birds apnear in the fen* in the earlieft fpring, and 
difappear about Michaelmas. The roc vet lay four eggs in 
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a tu r t of grab, the fitft week in May, and fit about a month. T-iys. 
The ergs are white, marked pith lai> c ruft) fpots. Fowlers 
avoid in central the taking of the females ; not only be- 
caufe they arc fmallcr than the males, but that they may be 
left to breed. 

Soon after their arrival, the males begin to hill, that is, 
to collect on fome dry bank near a fplaffi of water, in expec- 
tation of the females, who refort to them. Each male keeps 
poffeffion of a fmall piece of ground, which it runs round 
till the grafs is wprn quite away, and nothing but a nakei 
circle is left. 'When a female lights, the ruffs immediately 
fall to fighting- It is a vulvar eiTor, that raffs mud be red 
in the dark left they fhould deftroy each otheT by fighting on 
admiffion of light. The truth is, evety bird takes its (land 
in the room aa it would in the open fen. If another in- 
vades its circle, an attack is made, and a. battle enfues. 

They make ufc of the fame action in fiphting as a cock, 
place their bills to he ground and fpread tlicir ruffs. Mr 
Pennant fays, he has fet a whole room-full a-fighting, by 
making them move their ftations ; and after quitting the 
place, by peeping through a crevice, feen them refame their 
circles and grow pacific. 

W T hen a fowler difeoters one of thofe hills*, he places his 
net over night, which is of the fame kind as thofe that 
arc calkd clap or day nett ; only it is generally finale, and 
is about 1 4 yards long and four broad. The fowler reforts 
to his (land at day-bieak, at the diftance of one, two, three, 
or four hundred yards from the nets, accordi ng to the time 
of the feafon ; for the later it is, the fhycr tke birds grow. 

He then makes his firft pull, taking fuch birds as he finds 
within reach : after that he placet his fluffed birds or dales to 
entice thofe that arc continually traveriing the fen. When 
the ftates arc fet, feldom more than two or three are taken 
at a time. A fowler will take 40 or 50 dozen in a feafoa. 

— Thefe birds are found iu Lincolnfhire, the ifle of Ely, 
and iu the Eaft Riding of York. They vifit a place called 
Martin- Mere in Lancashire the latter end of March or begin- 
ning of April; but do not continue there above three week* ; 
where they are taken in nets, and fattened for the table with 
bread and mtlk, kempfeed, and fometimea boiled wheat ; 
but if expedition is required, fugar is added, which will 
make them in a fortnight’s time a lump of fat : they then 
fell for two (hillings or half a crown a-picce. They are dret- 
fed like the woodcock, with their intefticcs ; and when kil- 
led at the critical time, fay the Epicures, arc the mod de- 
licious of all morfels. 

3. Canviut, or knot, has the forehead, chin, and lower 
part of the neck, brown, inclining to aftt-colouT ; the back 
and fcapulars deep brown, edged with aih colour ; the co- 
verts of the wings white, the edges of the lower otder deeply 
fo, forming a white bar ; the bread, (idea, and belly white, 
the two firft flreaked with brown ; the coverts of the taJ 
marked with white and dufky fpots alternately ; the tail 
afh coloured, the out moft feather on each fide white ; the 
legs of a bluifh grey ; and the toes, as a fpccial mark, di- 
vided to the very bottom ; the weight four ounces and • 

2 half— 
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half."— Thrfc birds when fattened, *re preferred by fomc TRINITY, in theology, the ineffable royftfr 7 of three 

to the tofts thcmiclves. They are uken in great numbers perft >tu iu one God \ Father, Son, ui.d Holy Spirit. See 

on the coallt of Lincolnihirr, in nets tuch as are employed in 1 HtoLOCr. n 3 61. 

takior ruffs ; with two or three dozens ot flairs ef wood 7munX'Uwfu See Lokdom, 49. 

painted like the birds, placed within ; 14 dozens have been Tx-tirr Sv*d»j t a ic'lival oblervcd on the Sunday neat 

taken at once, 'i heir fcafon is ftom the beginning of a r ter Whitfurday, in hon ur o' the holy Trinity. The 

Atuufl to that of November. They dilappcar with the f:rit obf.rvatioo of tins feftival was firil enjoined in the council 

frolls. Camden (ays they derive their name fro:- k>ng Ca- o Arles, anno 126?. 

note, Kiitstc, or Knout, as he is fometitnes called ; probably ‘I R 1 NOBAN PES, (anc. peog.) a people of Britain, 
bccauic they were a favourite d<fh with that monaiclu We fuppohd to have occupied Middle lex and Eft*, 
know that he kept the feaft o* the purification of the Vir- TRIO, in mufic, a part i f a concert wheiein three per. 
gin Mary with great pomp and magnificence at Ely ; and 0 >n» frig ; or, more propet ly, a u ulical compolition coufift- 
this being one 01 the ten birds, it is not unlikely but lie met in { o! three parts. 

with it there. " i RU’H i’HONG, in grammar, an aflcmblaTe or cou- 

4. t he bypdt*e*t % or common fandpiper, except in pair* courtc of three vowels in one iydablc ; as qua. 

»ng time, is ■ folitary bird : it is never found near the fra, TRIFLE, in mulic, is ouc of the IpecKS of meafurc or 
but frequents rivers, lakes, and other frtfli waters. Its head time, bcc Music. 

is brown, (Leaked with downwaid black lines; the neck TRIl'Ol), in antiquity, a famed faerrd feat or ftool, 
an obicure ? fli -colour ; the back an 4 , coverts of the wings fuppurted by thicc feel, whereon the piitfts and lybiL were 
brown, mixed with a gloffy green, clc.antiy marked with placed to render oracles. It was on the tripod that the 
tranfvcrfc dufky lines; the breaft and belly arc of a pure K 0 ^* wcre f*'d mlpiic the Pythias w th that d:vinc fury 
white ; the quill feathers and the middle feathers of the tail and enthutiafm wherewith they were feized at the delivery 
are brown ; the legs of a dull pale green. of their ptedi&ion*. 

5. Ihe a/pimj, or dunling fandpiper, is at once diilin. TRIPOLI, a country of Africa, in Barbary; bounded 
ouilhed from the others by the Angularity of its colours, on the noith by the Mediterranean tea ; on the louth, by 
T he back, head, and upper part o the neck, arc ferru- the country ol the Bcribcrics; on the well, by the king, 
ginous, marked with large black fpots ; the lower part of djm of 1 uuis, Eilcdulgcrid, and a territory of the Gsdamis; 
the neck white, marked with fhort dufky llreaks ; the co- and on the call, by E^ypt. It is about 92; mile* along 
verts or the win »s afh*co!our ; the belly white, marked with the fea coaii ; but the breadth is variouj. Some parts of 
large black fpots, or with a black ere (cent pointing towards it are pretty fruitful ; but that towards E ypt is a fandy 
the thighs ; the tail is afh coloured ; legs black ; toes di> detut. It had the title O' a ktaysiom ; but is now % repu. 
%idcd to their origin. In fize it is fuperior to that of a blic, governed by a dry. He is n t ablolutc, foi a Turkifh 
lark. Thefe birds aie found on our fea-cotfts ; bu; may bafhaw refidcs here, who receives his authority fism the 
be reckoned among the more rare kinds. They lay lour grand feigniur, and has a power of controling the dey, and 
€g*i of a dirty white colour, blotched with brown round levying taxes on the people. The dey is cicdlcd by the 
the thicker end, and marked with a few fmall fp ts of the foldicra, who make 110 fcruple of depofing him when they 
fame colour on the inuller end. They are common on the pleale. 

Yorkftmt coafts, and cftecrr.cd a great delicacy. TllfUl, a confide rablc town of Africa, and capital of 

6. The r/m/w, purre, or ftint, is in length 7J- inches ; a republic of the fame name in Bsrbary, and under protec- 
tive head and hind part of the neck arc &fh*colourcd t maik* lion of the grand feigniur, with a caftlc and a fort. It is 
cd with duiky lines ; a white (Luke divides the bill pretty Urge, and the inhabitants are noted pirates. It was 
and eyes; the back is of a brown ifh afh colour; the breaft taken by Charles V. who let tied the knights of Malta 
and belly while; the coverts of the wings and tail a there; but they were driven away by the Tu ks in 15 ji, 
daik brown, edged with light afh colour ot white ; the up- It was onnerly very flouncing ; and has now fome trade 
tier part o‘ live quill feathers dufky, the lower white ; the in (luffs, faffron, com, oil, wool, Oates, oflrich feathers, and 
legs o ( a dufky green; the toes divided to their origin, fkina: but they make mote ot the Chrilh'an (lives which 
The bill an inch and a half long, llender, and black ; indcs they take at tea; for they either fet high ranfoms upon 



duiky. — i'helc birds come in prodi ious flocks on our fea- 
coafts during the winter : in their flight they perform their 
evolutions with great regularity ; appearing I ke a white 
or a dufky cloudy as they turn their backs or their breads 
towards you. They lcr.vc our fhous in fprin*, and rente 
to fomc unknown place to breed. They were formerly a 
well known d'fh at our tables. 

TRIN 1 DA 1 ), an ifland in the gulf of Mexico, feparated 
from New Audalufia, irr Terra Fiima, by a Hiatt, about 
three miles over. The foil it ?ruitlul, producing fugar, 
cotton, Indian com, fine tobacco, and fruits; but the air 
is unhealthy. It was taken by Sir Walter Raleigh in 1395 


them, or make them perform all forts of work. It is feited 
on the coafl of the Mediterranean, in a fandy loti, and (ur- 
rounded by a wall, (Lengthened by other fortifications. E. 
Long 13. 1 a. .V Lat. 3*. 34. 

Tripoli, called TiipoTu of Syria , to difUnguifh it from 
Tripoli in tiarbary % received its name from its being ao« 
cicmly funned of three cities at a fmall diltancc from each 
oilier, one or which belonged to the Aradiant, or ancient 
kingdom of Arad, the iecond to the Sidoniacs, and the 
third to the Tyrians, perhaps as a common man to thole 
ountime powers. J he pit tent town of Tripoli is built at 
the dillar.ee of a mile and a hair from the other, upon the 


and by the Fitnch in 1676, who plundered the ifland and declivity of a hill facing the fet, in 34* 20' north latitude. 


then left it. It is about 62 miles iu length, and 45 
breadth ; and was dilcovered by Chriltophcr Columbus in 
149ft. '1 here is a bituminous lake in this ifland ; fur an 

account of which, fee the article Petroleum, p. 232. 
note B 

1 R 1 NI TA RIANS, thofe who believe in the Trinity ; 
thofe who do not believe therein being called /laturmi- 
fariaas. 


and in 35* 53' call longitude from Greenwich. It ia fur- 
rounded with walls, fortified with (even high ftron> towers, 
and a calllc, all of Gothic arcSiic&ure ; but the ftrects are 
narrow, and the houfvS low. The city contains about 8000 
bouks, and near 6o,coo inhabitant*, confiding of Turks, 
Cbriltianp, and Jews. The bafha, or paclu, who refidcs in 
the cafUc, w here their is a garrifon of loo janizaries, go- 
verns the adjacent territory, m which there is plenty of fruit, 
4 D s and 
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imi I cfre«t number of mulbciry -trees, which entble the in- 
habitants to entry on a Glk manu afture, iron which they 
draw considerable profit. 

All the environs of Tripoli are laid out in orchards, where 
the mopal i tow* fpontancoufly, and the white mulberry it 
cultivated for the Hk worm ; the pome 'ranate, orange, and 
lemon trees for their fruit, which is here very fine. 1 he 
country, though delightful to the eye, i* unhealthy ; from 
July to .September, epidemic fevers, like thole t*f Scande- 
roon and Cyprus, prevail, and arc principally caufcd hy the 
Itmficral inuudaliont made for llie purpofe of watering the 
mulberry tun, to enable thtm to throw out their tecond 
leaves, and from a want of free circulate n of air, the city 
bcin.f open only to the wcllwsrd. 

TairoLr, a enna ol argiHtcvuus caith,much uled in the 
pohfh.ng of metals. It hits its name horn 'Tripoli in llar- 
bary, from whence it was formerly brought to us, and has 
the followin' prop*, rt its: ». It does r*ol effervefee with 
any of the acid* l. It hardens in the lire ; and hy a con* 
fidcrablt heat, its furfacc be« u. es vitrified. 3. Every kind 
of it, excepting that found in En laud, becomes red by 
calcination. 4. It ia fulible by mixture with calcareous 
earth, a » well an by means of borax and microcofinic fait. 
5 Generally no fait can he extracted by walking, though 
Sometimes the marine and vitii lie acid may be extracted by 
diftillation. (u When ende it imbibes water, but is not 
diffufiblc in it 7. It taftes like com: on chalk, and feels 
fandy between the teeth, though no i.tnd can by any means 
be extracted from it. 

Tripoli is found of two different kind3 : 1. Solid, and of 
a rough texture ; brown, yellowilh, and fpotted like marble. 
2 . I**r*abie and comp-’A ; rraoutafed brown, or yellowilh ; 
this lall being tfu kind met with in Er. -land. This lall 
ki: d lus alio been found in Scotland ; but the rotten (lone 
found in Girin {hire, and like wife much uled in polilking, 
is quite another luMlai.cc. According to Pcrber, the rot- 
tc. done is tripoh mixed with a calcareous earth. In the 
itiem irs of the Kcadtmy at Paris, for 1769, it is aflerted, 
that tripcli is a volcanic product. In pro. f of this, we 
she there informed, that a coal mine at St Kfttcnnc bavin ; 
aciidcnfUy taken fire, and the fire having extended to foine 
beds of Ichiflus and bitumen, tripoll was found in the burnt 
pans ol the llrata, but now litre cite. Crunitcdt is of opi- 
flion, that uo pwtk of it contain 90 of (Slice us earth, 7 
Of argill, and 3 ol iron but the red fort probably contains 
more i'oo, 

TR IFTOLEMU8, laws of. See MfsTtsift, n* 74. 

TK 1 QUE TROUS, aiming hot anifts, cxpictTcs a fruit 
or leal that has three lidca or faces all flat. 

TKIRLMiS, in antiquity, a galley with three ranks of 
oars on a fide. 

TRISMEGlSTUS, an epithet or furnxmc given to one 
of the two Hrrm. fer. See Tuorw. 

TRISMUS, the fcncxio jaw. ' See Medicine, n° 3S0. 

TR 1 S- YLLABEE, in grammar, a word confiding of 
thrre I y liable* 

TRlTlCUM, wheat, in botany : A genu* of pUr.ts 
belonging to the ehfsot t-iand-ii. and order of < dtgynia ; and 
in the natural lylltm ranging under the 41b order Gramma* 
The calyx t bivalve, feHtarv, and gem rally containing thrre 
florets ; the corolla is bivalve, ope valve being bluntifh, the 
other acute. 1 here are i£ fpecies; the rjlivurr., lummer 
or fprirg w Iteat ; hybfmum, winter Gammas, or common wheat ; 
t mtpa/uuat , turgidum , . or cone-wheat; falortiam, or Poltftf 
wheat ',/peha , or fpdt wheat; w?3»o^r««»6r otic-grained wheat; 
prqflraivm, or trailing wheat- grals ; pumuum , o» dwarf wheat- 
gr aU) j***tun, ox juih wheat gtals; regtiUf or couch-grtlij 


trtulfum, or tender wheat- graft ; mariiirnttm, or fea wheat* Tdticm 
giafs; unilaltrale , or (piked lea- wheat | untoltidei, or linear » ™ jl 
lpiked wheat grafs.— Of what country the 6rft fix fpecie* 
arc natives, cannot now be determined : the proftratum is 
a native of Siberia ; the juncetim, repens, unilateral, and 
rnaritimum, art native* of Britain ; the tencUum is a na* 
live of Spain; and the unioloidcs is a native of Italy. It 
may alfo be obfemd, that the firft nine at annuals, the reft 
are perennials. See Auaicctroae, a - 1 22 ; and Husbah* 

Dry, Pait I. 

Linne- s comprehends the diffcient kinds o f wheat cul* 
tivatid at prefent under fix fpecies ; but cultivation has pro* 
duced a great many varieties (torn thefc. 

i. Tiuitum fjiiwm , or fprtng- wheat, hath four flowers 
in a calyx, three of which moilly be«T grain. 'The calyces 
Hand pi city diliant from each ether on both fide* a flat 
lmooth receptacle. The leave* of the c lyx are keel fhaped, 
fmouth, and they terminate with a lhoit arifta. The glumes 
of the flowers are lmooth and belly in j, and the outer Wat of 
three ot the glume* in every calyx i* terminated by a lon£ 
anlla, but the three innci ones are bcardlcU. The grain U 
father longer and thinner than the common wheat. It it 
fuppofed to be a native of fomc pari of i ai taiy . The far. 
mcia call it Spring IVbe 4 , becaule it will come to the fickle 
with the common wheat, though it be lown in February of 
March. The varieties of it tie: Trituwm Jinmm ti 
grana rultnte. Spring wheat, with a red fpike and grain, 
Trititum trflivum ubrum 9 fpua alba. Red .pi ing wheat, with 
fl white fpike. Trilirum aft vum, fpica el grana alba. Spring 
wheal, w ith a white Ipikc and grain. » 2. TTritkmm bytmtrm, 
winter or common wheat, has alio lour flowers in a calyx, 
three of which arc mofily ’productive. 1 he calyces Hand 
on each fide a lmooth flat receptacle, ns in the former 
fpecies, but they are not quite fo far at under. 'The leaves 

of the calyx arc bellying, and io fin ooth that they appear 
as If polifhed, but they have no arifta. The glume* of the 
flower* too are fmooth, and the outer one# near the top of 
the Ipikc arc often tipped with (hurt arillae. 'The grain is 
rather plumper than the former, and is the fort molt gene- 
rally lown in England ; whence the name o'- comm it tvbfat. 

Its varieties are : Trtti am byb<rnmm t fftta el gr.ma ntbenfe. 
Common wheat, with a red fpike and gram. 7 ntkam hy* 
btrnum rubrum , fp*ta aha. Common red wheat, with a. 
white fpike. Ttitiemn hyhrnvm, jpva el g -ana alba. CommoA 
wheat, with a white ipikc and g*ai». —3. Tr'tttmm fvrgtJ*m t 
thick fpiked or conc-wheat, is talily diftinguifhed fota ei* 
thtr of the former ; for thou 'h it has four flowers in a ca- 
lyx after the manner of them, yet the whole calyx and the 
edges of the glumes arc covered with Toft haiis The calf* 
ecs too ftand thicker on the receptacle, which make the 
fpike appear more turgid. Somt of the outer glume* »e*f 
the top of the fpike arc terminated by fh rt ariftae, like thofe 
Ol the common wheat. The grain ia fhorter, plumper, and 
more couvex oil the back than either of the former fixcicr. 

Its vaiieties are numerous, and have various appellation* in 
different counties, owin,r to the gtrat affinity ot fevcrxl of 
them. Thofe moll edily to be diitin^oifhed are : TrUtcam 
turgidum tonievm album. White cone wheat. Ttkicmm /*r- 
gidum c'.’uium ivbrum. Red cone wheat. TTrUiatm lurgtdam 
ar tjUferum. Bearded cone wheat. Jritfcum fvrgidkn, fptca 
muhtpfui. Cone wheat, with many cars, Tlic third variety 
is what the farmers call flag •wheat, jquirt %oh~at, and rvrtr* 

The grain of this is remarkably co vex on one fide, and 
when ripe the awn* generally break in ptecct and fall off* 

This fort is very produ£ivc, but it yield* an in:*rio» flout 
to what the fotmer two Ipeciw do.- 4* 7 nh um P fo- 
nt cum, , ot PoGb wheat, has lume rcfcmblance to the turgi- 
1 . dun', 
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don, Iwt both grain tnd fplke lire longer. The calyx con- 
tains only two flowers, and the glumes are ‘utnifhcd with 
very long ariftc ; the teeth of the midrib are bearded. As 
this lort is feldom fovft in England, there is no tellin - what 
varieties it produces.— ;. Trttuum Sfxhi, fpelt or Gerrr-aa 
wheat. At hi ft view this has a great refcmblance to barky, 
but it has no involucrum. I he calyx is trur crated ; that is, 
it appears as if the ends were (hipped off, and it contain.; 
/bur flowers, two of which are hermaphrodite and the 
glomes bearded, but the intermediate ones are neuter. 
There are two rows of grain as m bariey, hut they are 
fhaped like wheat. It is much cultivated in France, 
Gctmany, and Italy, fi. Trituxm monotocrum, St Peter’s 
corn, or one "rained wheat, has thiee flour s in each 
Calvx alternately bearded, and the middle one neuter. The 
fpike is Alining, and has two rows of groin in the man- 
ner of barley. Where t ^ : rowi naturally is not known, but 
it is cultivated in Germany ; and in conjua&ion with l pelt 
wheat i* there made into bread, which is coarfe, and no frr 
llourifhiflg as that made of common wheat. Malt made of 
any of our wheats is olten put into beer, and a fmall quan- 
tity of it will give a large brewing a hoe brown tranfpurent 
tincture. 

TRITON, a fca derr.igod, held by the aneionts to be an 
officer or trumpeter of Neptune, attending on him, and car- 
ry imr bis orders from fea to tea. 

TRITURATION, the aa of reducing a folid body in- 
to a fubtile powder; called alfo pukxrifjiion and /rvigeilcn. 

TRIUMPH, in Roman antiquity, a public and felenti 
honour con erred by the Romans on a victorious general by 
allowing him a rr.a rnificem entry in the city. 

The greater triumph, called alfo curult , or fimply the/rr- 
vmph, was decreed by the icnate to a general, upon the 400- 
quenng of a province or gaining a fignal viftory. The day 
appointed lor the ceremony bein .• arrived, icaffJdi were erec- 
ted in the torum and circus, and all the other parts of the 
city where they could beft behold the pomp : the fenate went 
to meet the conqueror without the gate called Caprma or 
7 ‘riimtfbalti t and marched back »n order to tho Capitol; the 
ways being cleaned and clcanfcd by a number o‘ officers and 
tipfUffs, who drove away luch as thronged the paflfage or 
ftraggitd up and down, Tire geneial was dad in a rich 
purple robe, interwoven with figures of gold, lrttinc* forth 
his great exploits ; his boflfins were btlel wish pearl ; and 
he wee a crown, which at firft was only lauu-lf but after- 
wards gold ; in one hand he bore a branch ol laurel, and in 
the other a truncheon. He was carried in a magni cent 
chariot, adorned with Ivory and plater of gold, drawn (du- 
ally by two white herfes ; though (ormtimts by other ani- 
mals, as that of Pompcy, when he triumphed over A'rica, 
by elephants ; that of Marc Antony by Rons ; that of Halt* 
Ogzbalus by tyger* ; that of Aurelian by deer, fitc. His 
children were at hi* feet, and lomctimes on the chariot- 
hones. The proceffio" was led up by the muficians, wh 1 
pl’ycd triim phal pieces in piaift 01 the general : thefc were 
followed by young men, who ltd the tiAims to the iacri Ce, 
with their horns gilded, and their head* ad irned with ri- 
bands and garlands; next came the cans and wagg n», load- 
ed with all the fpoils taken bom the enemy, with their hurtes, 
fchariors, & c ; iftele were followed Ivy the kftv/s prince*, and 
generals, who had been t’.ken captives, loaded with chains ; 
u ter thefe apperred the triumphal chariot, before which, as 
it pafTcd, they all along ftrewed flower*, and the people with 
loud acciamatiotik called out, h t'iua>chf ! flu.* chariot was 
followed by the fenate, clad in white robes ; and the Icnate 
by fueh citizens as had been fet at liberty ot raniomcd ; and 
the procdEoo was cloied by tlie priciU and their officers and 
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utcnfils, with a white ox led along for the -chief vi*fm. In Triumvir 
this order they proceeded through the triumphal gate, along Tr 
the via facra, »o the Capitol, where the victims were flairr. , . a. 

In the mean time ah the temples were open, and all the al- 
tars loaded with offerings and incenfe ; games and combats 
were celebrated in the public places, and rejoicings appeared 
every whet. 

1 RIUMVI R, one of three perfons who govern abfolute- 
Iy, and with equal authority, in a ftatc. It it chiefly ap« 
plied to the Roman government; Car far, Pompcy, and Oaf- 
tuB, wer^ the firft triumvirs who divided the government 
among them. 'I here were alfo other officers fo called ; as 
the triumviri or ttcfviri capital**, who vrere tht keeper* of 
the public gaol: they had the office of puniftritig malefactors; 
tor which purpofe they kept eight li&ors under them. 

TRO S, a country o r Phrygia in Afia Minor, ot which 
Troy was the cap ; tal When I roas it taken tor the whole 
kin 'd im of Priam, it miy be (aid to contain Myfia and Phry- 
gia Minor ; bill if only applied to that part of the country 
where Troy was fituated, its extent is confined within very 
narrow limits. Trots was anciently called Dardinia. See 
Tsoy*. 

‘i ROCHJEUS, io profody, a foot confiding of a long 
and fhort fyliable. 

TR.OCH iNTER, in anatomy. See there, n® ;3. 

TROCHE, m pharmacy, a fort of medicine made of ghi*- / 
tinous fubflauces into little cakes, and afterwards exficcatcd. 

See Pharmacy, n p 5« r >>— 569. 

TROCH1LUS, HitMsistso Bird, a genus of birds be- 
longing to the order of pir*. The rofbum is fubolate, fili- 
form, and longer than the head, the aoex being tubular ; the 
upper mandible ftuaths the lower. The tongue is filiform 
and tubulous, the two threads coalcfcing; the feet are (len- 
der and fit for walkin'; the tail has tti feathers. 1 here 
*1*65 fpecies, none of which are natives of Britain. They 
are all remarkable for the beauty ot their colours, and mod 
of them for the firrallnefs o* their fixe, thou -h feme are tight 
or nine inches in length.— They are divided ir.to two faint* 
lies, viz thole with crooked hills, and tbofe with Anight 
bills. O i thefc we (kail deicribc the foot following Ipe* 
cies; 

r. The fxi/h t or little hummingbird, has a crooked bill* 
is an inch and a half in length; frequently weighing lets than 
;o giains. : he bill rs black, and half an inch in length: 
the body jjrceniffi brown, with a red, duping, inimitable glofi: 
the head is cielled with a fmall tufr, green at bottom, but of 
a fparklin * gold colour at top; quills and tail fine black. It 
11 a native of Guiana ; and the velocity of it in flying is U> 
great, that the rye can lcr-ct keep pace with its -notion. 

2 (he Mf.j h*tui , or ruby necked humming-bird, accord- 
ing to Marcgrave i‘ tire molt beautiiul of the whole genus* 

Its length is three inches four lines; the bill ftrrigbt, eirht 
lines long, ani bladei* ; the top of the head and hind part 
of the QVck are n bright a* a ruby, and of the fame colour: 
the upper patls of the body are brown, with a *amt mixture of 
green and gold : the throat and ore part of the neck are the 
colour o‘ the moft brilliant topaz; the belly, frdes, and th’ghs 
are b»owu ; but on tl»e lower pari o the belly, on each fide* 
ia a fpot of* white : the tad i* rufous purple, inclining to vi- 
oltt Jt the ends; the two middle feathers arefto-tefi ; the Irg* 
ar.d daws bUckifh. The femde has only a dsfli'of ;*v>lden 
or topaz -on the biraft and foT part o r ifie neck; the reft of 
the under part* are greyilh white- This fpecies if found ill 
Brazil, CurafToi, Guiana, and Surinam. 

Z. The minimv, or leaft humming-bird, is exceeded, both 
hvvrei 'ht and dimenfion-, by ievertl fpecies of bees. The 
total -length is one inch and’ a quarter; .and when killed,. 
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Trrrhtfu*. weigh* no moir, according to bir Han* Sloane, than 20 
grains. The bill it ftrai *ht and black, three Hues a id a half 
m length: the upptr paita of the head and body are of a 
grrcnifh gilded brown, in fome lights appearing reddilh : 
the under part* are greyifh white; the win is are violet- 
brown ; the tail of a bluilh black, with a glof* of polifhed 
metal; but the outer feather cx^eot one on each fide, it grey 
from the middle to the lip, and the outer one wholly i»rey ; 
leg* and claws brown. The female is left thin the male : 
the whole upper fdc of t dirty brown, with a flight elofs of 
green * the under parts of a dirty white. Thcfc birds are 
found in various parts of South America and the adjacent 
i Hands. — Our author received it from Jamaica. 

4 . Super d'iofut, white (haft, or fupcrcil oui humming- 
bird, has a bill twenty line* lor. • ; the heathen of the tail 
utxt the two Ion 1 ’ (hafts are alfo the Ion reft, and the lateral 
one* continually decreaie to the two outermoft which are the 
(horteft, and this give* the tail a pyramidical ihapc: its quills 
hare a gold alof* on a giey and blackifh ground, with a 
whitifh edge at the point, and the two (hafts are white 
th'wigh the whole projefling portions ; all the upper hdc 
of the back and head gold odour; t ie wing violet-brown | 
and the under fide o the body white-grey. 

Thefe birds fubfift on the neftaror fweet juice of (lowers: 
they frequent thofe moll which have a long tube ; particu- 
larly the tmp-tiens no/i me ttngere , the mt-a >'iLt with crirnfoo 
flowers, •’rid thofe of the convolvulus t iSe. They never 
fettle on the flower during the action of cxtradling the juice, 
* but flutter continually like bees, moving their wings very 

quick, and nuking a humming noifr ; whence their name. 
They are not very (by, fufiVnng people to come with n a 
loot or two of the place where they are, but on approach- 
ing nearer fly off like an arrow o*:t of a bow. They often 
meet and fight for thr right to a flower, and this all on the 
wing : in this ftatc they often come into rooms where the 
windows (laud open, fight a little, and go out again. When 
they come to a flower which is juicilcfs, 01 on the point of 
withering, they pluck it off as it were in anger, by which 
means the ground is often quite covcicd with them. When 
they fly againft each other, they have, befidt* the humming, 
a tort of chirping noife like a fparrow or chicken. 1 hey do 
not feed on inlc&s nor fruit ; nor can they be kept lo'.g in 
cages, though they have been preserved alive 'or icvcral week* 
together by iceding them with water in which iugar had been 
• diflblved. 

This bird mod frequently builds in the middle of a branch 
of a tree, and the nett is fo (mall that it cannot be feen y a 
jserfon who Hands on the ground; any one therefore dr (irons 
of feeing it, muft <ret up to the branch, that hr may view it 
from above : it is for this rraton that the neds arc not more 
frequently found. The neil is of courfe very final!, and quite 
round: the \ utftde, for the moft part, is compofed of green 
xnofs, common on old pales and trees; the infide of foft down, 
motlly collects) from the leaves of the great mullein, or the 
■{ilk -grafs ; but fomclires they vary the texture, making ufe 
of flax, hemp, liars, and other toft materials : they lay two 
eggs of the fiac of a pea, which arc white, and not bigger 
at one end than the other. 

The above account of the manners will in general fuit all 
the birds of this genu* ; for as their tongues are made foe 
fu&ion, it m by this method ’lone that they can gain nou- 
rilhmrnt: no wonder, thcrc'oic, they can Icarctly be kept 
alive by human artifice. Captain Davies, however, inform- 
ed our author, that he kept thcle birds alive for four months 
J»y the following method : He made an exalt imitation of 

fome o‘ the tubular flowers with paper, fattened round a to- 
bacco pipe, and painted them o’ a proper colour ; thcfc were 
fdaccd in the order oi nature, in the cage wherein thcfc little 


t 583 ] 


T R O 


creature* were confined ; the bottoms of the tube* were fill- 
ed wi'h a mixture of brown fugar and water as often at 
emptied ; and he had the pleafurc of feeing them perfo *cn 
every a&ion; (or they (oon grew familiar, and took the non- 
rifhment in the fame manner as when ranging at large, though 
clofe under his eye. 

TivOGLODY i’ES, in the ancient geo’raphy, a people 
of Ethiopia, (aid to have lived in caves underground. Pom- 
pouius Mela gives a (trangc account of the Tro lodytcs: he 
(ays, they did not fo properly fpeak as (brick ; and that they 
lived on ferpenta. 

TROGUS (Pompeitia), J-atin univerfal hittorian to the 
time of Auguftus Cedar, of whom wc have only an abridge- 
ment by Juttin, ttourifhcd about 41 B. C. 

TROJ the capital city of Troas, or, according to 
other*, a country of which Ilium was the capital It was 
built on a I mall e vincncc near mount >da. and the promon- 
tory of Sigcum, at the dittance of about iour miles from the 
fea (bore. Dardaiius the firft kina of the country built it, 
and catted it Dardania % and from Tros one of h s fucci flora 
it was called Troja, and from ilus lion. 1 his city has been 
celebrated by the poems of Homer and Virgil; and of all the 
war* which have been carried on among the ancients, that of 
Troy is the mott famous. 

A defeription of the plan of Troy has been lately pubiiik- 
ed in French in the 3d volume of tbc Philofophical Tranf- 
actions of the Royal Society of Edinbut^h, written by M. 
Chevalier. The city of Troy, accordin » to him, ftood on the 
arc Cent file of the modern village of Bounarbachi, dittart 
Four lraiiur* from the fca, and which is the rtfidcncc of an 
Aga, ruling with abfolute fway the iuhabitants of the Tro- 
jan plain and the inferior A gas, to w hom they arc immedi- 
ately fubjedk. Bounaibachi is fituated on the fide oi an 
cmjprncc, expofed to every wind, at the termination of a 
fpacious plain, the foil of which is rich and of a tlackifti 
colour. Clofe to the village is to be leen a maitti coveted 
with tall reed*; and the fitualion is impregnable on all fide* 
except at Erin (Homei's •?•«*<), the htli oj\ evitd Jig ir<ct , 
which extended between the Scacau gtte and the fourccs of 
the Scamandcr. Thcle ciicum fiances, agreeing with Ho- 
mer** defe iptions, ftrongly fupport M. Chevalier’* opinion 
concerning the fituation of Troy. A very intcrc fling pait 
of this work it the account of conical mounds or bvr ws, 
feveral oi them ico feet in diameter at the bate ; and which 
the author, maintain* to be the identical tombs railed otcr 
the a(he* 01 the heroes or the Trojan wat ; lomc of them 
lie deems more ancient- He dcicribcs particulaily the 
tombs oi Efyctes, llus, Ajax, Hcdior, Achilles, Patro- 
dui, and Antilochus. 

I his diflertation, % hich runs to the length of v* quarto 
pages, is replete with c trillion : nd ingenious reafoning, 
and is illuilraled and embelliJbcd by m^ps o’ the plan of 
Troy and kvotl t blcs of inferiptions. it han been trsnf- 
latcrd with much ccuiacy and care by Mr Dalzcl piofcffor 
of Greek in the Univc fity of Edinburgli, and accompanied 
with large notes and dhift.ations. 

TROLL 1 US, G lobe - FLOWF.it, or Euchen G'»*uan t in 
botany : A genus of plant* belongiti r to the daf* ot polyau- 
dria and order of pJygynia ; and in the natural fyttem 
ranging under the 16th order, AluUtJilique The calyx is 
wanting ; there are about 1 4 petals ; the capfulcs arc very 
numerous, ovate, aud monotpermon*. There arc t wo fpe- 
cies, the aliaticus and curopaeut; the latter of which is a Bri- 
tith plant. 

Eu o/nuj, or European globe-flower, has its corollcts con- 
nivent, and from 9 to • ti nc&atia, of the len/th of the tta- 
mins, linear, plane, incurvatcd, and perforated at the iulide 
of the bafe. Tbc leaves are divided fiitt into five fegrvents 
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T*wrp down to the bafe; the fegments are again divided, each about 
B half way, into two or three lobes, which are (harply indent* 
*^ani? ei * on Th* ft*lk is » foot high* and fearcely 

_ . branched : the flower is yellow, globofc, and fpacious. It 

grows at the foot of mountains, and by the fide* of rivulets. 
The country people in Sweden drew their floors and pave- 
ments on holidays with the flowers, which have a pleafaot 
fir. ell, and are ornamental in gardens. 

7 ' ROMP (Martin Happertz Van), a celebrated Dutch 
admiral, was bom at the Bailie, in Holland. He raifed 
hitnfclf by his merit, after having diftinguilhed himfclf 00 
many occafions, efpecially at the famous engagement near 
Gibraltar in 1607. He parted for one of the greateft Tea- 
men that had till that time appeared in the world ; and was 
declared admiral of Holland, even by the advice of the 
prine of Orange. He in that chara&er defeated a large 
Fpaniih fleet in 1630, and gained 32 other vidtorics at tea* 
but was killed when under deck, in an engagement with the 
Englifli in 1653. The ftates-ceneral caufcd medals lobe 
ftruck to his honour, and lamented him as one of the great- 
eft heroes of their republic. Van Tromp, in the midft of 
the greateft glory, conftantly difeovered a remarkable mo* 
defly ; for be never aflumed a higher character than that of 
a burgher, and that of being the father ot the tailors. 

TRONAGE, an ancient cuftomary duty or toll, for 
weighing «f wool. According to Fleta, trona is a beam to 
weigh with, mentioned in the flat. Weftm. 2. cap. 25. A ad 
tronage was ufed for the weighing wool in a ftaple or public 
mart, by a common trona or beam ; which, for the tronage 
of wool in London, was fixed at Leaden- Hall. The mayor 
and commonalty of London art ordained keepers of the beams 
and weights fox weighing merchants commodities, with power 
to afiign clerks and porters, See. of the great beam and ba- 
lance; which weighing of goods and wares is called tronage; 
and no ftranger fhall buy any goods in London before they 
are weighed at the king’s beam, on pain of forfeiture. 

TRONE weight, the moft ancient of the different 
weights uled in Scotland ; and, though now forbidden by 
fevtral ftatute«, is ll ill ufed by many for home-commodit es, 
and that in a very irregular manner ; for the pound varies in 
different places, and tor different purpofes, from 10 to 24 
Dutch ounce*. The common allowance is for wool, 

for butter and cheefr, 10 for tallow, hot, hemp, and 
bay. It is divided into 16 of its own ounces, and 16 pounds 
make a done. 

TROOP, a fmall body of horfe or dragoons, about 30 
or 60, tometime* more, fometime* lefs, commanded by a 
captain, lieutenant, cornet, quarter- m after, and three corpo- 
rals, who are the loweft officers of a troop. 

TROPE. .See Oratory* n° 52 — 

TROPHONHJS cave, or Oracle (aoc. grog.), a cave 
near Ltbadia in Bceotia, between Helicon and Chseronea 
(Strabo): Cu called from Trophorius, an entbufiaftic di- 
viner ; who, defeending into this cave, pretended to give 
anfwcra and pronounce oracles ; and was hence called Ju- 
piter Tropbommr. Such as went down to this cave never 
after fmiled ; hence the proverbial laying of a man who ba* 
loft hi* mirth, That he i« come out ot Trophonius’s cava 
Though Pauianias, who write* from experience, contradids 
this; affitming that per ions came out of the cave affected 
indeed with a ftupor, but that they foon after recovered 
themfelves. See Oracle. 

TROPHY (Trof*um) t among the ancients, a monument 
Of vidory, 

TROPIC-Bird. See Ph*tom.’ 

TROPICS. See Geography, n®40. 
TROUBADOURS, poet* that flouri/hed in Provence 
during the 12th ccotuiy. 


They wrote poems on love and gallantry; on the flluftri- Turn.* 
oua eharaefet 9 and remarkable events of the times; forircs ^ 

which were chiefly dirc£ed agrinft the clergy and monks ; ” . 

and a few didactic pieces. The troubadours were k*reat fa- 
Youritc* in different courts, diffutd a tafte tor their lan- 
guage and for poetry over Europe, which was about that 
time funk in ignorance and ruderefs ; they difappeared in 
the 14th century. A hiftory of the troubadours in 3 vo- 
lumes umo, was begun by M. de Sainte Palate* and finiih- 
ed by the Abbe Millot. See Music, n° 23. 

TROVER, in law, an ad ion that a man hath againft one 
that, having found any of bis goods, refufeth to deliver them 
upon demand. 

TROUT. See Salmo. 

TROY. SeeTaojA. 

Ttor-lVeiqht, one of the moft ancient of the different kind* 
ufed in Britain. The ounce of this weight was brought from 
Grand Cairo in Egypt, about the time of the crufades, into 
Europe, and firft adopted in Treytt a city of Champagne ; 

.whence the name. 

I he pound F.ugli/h Troy contain* r* ounces, or 
grain*.. It was formerly ufed for every purpofe; and is ftill 
retained for weighing gold, filver, and jewels; for compound- 
ing medicines ; for experiments in natural philofophy ; and 
for comparing different weights with each other. 

Scott Txor- Weight was eftablifhed by James VI. in the 
year 1618, who enabled, that only one weight (hould b« 
ufed in Scotland, viz the French Troy ftone of 16 pounds^ 
and 1 6 ounces in the pound. The pound contains 76c© 
grains, and is equal to 17 or. 6 dr. avoirdupois. The cwt. 
or 1 12 lb. avoirdupois, contains only 1037b. 2y ©* of thi* 
weight, though generally reckoned equal to 104 lb Thi* 
weight is nearly, if not exaftly, the fame as that of Paris and 
Amflerdam ; and is generally known by the name of Dutch 
weight. Though prohibited by the articles of union, it i* 
ft ill ufed in weighing iron, hemp, flax, moft Dutch and Bat. 
tic roods, meal, butcher-meat, unwrought pewter and lead* 
and fotne other article*. 

TRUE-lovf, in botany. See Paris, 

'IRUI-Ff.ES. Sec Lycoperbom. 

7 RUMPET, a mnlioa! inftrument, the moft noble of all 
portable ones of the wind kind ; ufed chiefly in war, amon£ 
the cavalry to dirrdt them in the icrricf. Each troop of ca- 
valry has one. The cords o * the trumpet* are of ciimforr* 
mixed urith the colour* of the facings of the regiments. 

A* to the invention or the trumpet, fome Greek hiftwri- 
ans aferibe it to the Tyrrhenians ; but others, with greater 
probability, to the Egyptians ; from whom it might have 
been tranfmitted to the Itraelite*. 7 he trumpet was not id 
ufc among the Greeks at the time of the Trojan war; though 
it was in common -ufe in the time of Homer. According 
to Potter ( dreb. Grot. vol. ii. cap 9 ), before the invention 
of trumpets, the f rft iignala of battle in primitive wars were 
livhtcd torches; to thele fucceeded ftiells of fifties, which were 
founded like trumpets. And when the trumpet became com* 
mon in militaiy ufe, it may well be imagined to have ferved 
at firft only as a rough and noify fhrnal o* battle, like that 
at prefent in Abyffinia and New Zealand, and pci hap* with 
only one found. But, even when more notes were produ- 
ced ’rom it, fo noify an inftrument moft hive been an unfit 
accompaniment for the voice and poetry ; fo that it is pro- 
bable the trumpet was the firft folo inftrument in ufe among 
the ancient*^ 

TkvurBV, articulate , comprehends both th tffxaJttng and the 
hearing trumpet, is by much the moft valuable inftrufnent, and 
haw, in one of its forms, ban ufed by people among whom wc 
Ihould hardly have expc&ed to find ftacb improvements. 

That t ho fpeaktng trumpet , of which the object is to increafe 
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Tfwt tpr*. th t forcf nf articulate foundi, fhould have been known to the 
' v "“"’ r wknt Greeks can excite 00 wtmdci ; and therefore we ealily 

admit the accounts which we read of the born or trumpet, with 
which Alexander addreflird bin army, as well as of the whifper- 
inj caverns of iht Syracufan tyrant. But that the natives of 
Pem were acquainted with this in ft rumen t, will probably for* 
prife many of our reader*. The fait ho . ever hems incontro- 
vertible. 

lo the Hiftonr of the Order of Jefuita, pubJifbed at Naples 
in 1601 by Herbaria, it is laid, that in the year 159$ a fnudl 
.convent of that order in Peru, (ituaicd in a remote corner, 
was in danger of immediate deft ruction by famine. One 
•evening the fuperior Father Samaniac, implored the help of 
the cacique; next morning, on opening tire gate of the mo- 
nafttry, he found it furrounded by a number of women, each 
•of whom carried a f trull baiket of provifson*. He returned 
thanks to heaven for having miraculoufly interpofed, by in- 
spiring the good people with pity for the diftrefs of bis 
friars. But when he exprefted to them his wonder how they 
came all to be moved as if by mutual agreement with thef; 
benevolent fent intents, they told him it was no fuch thing ; 
that they looked on him and his countrymen as a pack of 
internal magicians, who by Jifir forceries had ciiflaved the 
country, and had bewitched their good cacique, who hi- 
therto had treated them with kindnefs aud attention, as be- 
came a true worflupper of the fun ; but that the preceding 
evening at fun let he bad ordered the inhabitants of fuch ana 
fuch villages, about fix miles off, to come that morning with 
provifiom to this nc(l of wizzsrds. 

The fuperior aiked them in what manner the governor 
bad warned fo many of them in fo fhort a time, at fuch a 
ditUncc from his own refidenoe ? They told lum that it 
was by the trumpet ; and that every perfon heard at their 
own door the diitin& terms of the order. The father had 
beard nothing; bat they told him that noae beard the trum- 
pet but the inhabitants of villages to which it was dire 'ted. 
This is a piece of very curious information ; but, after allow- 
ing a good deal to the exaggeration of the reverend Jefuitu, 
it cannot, we think, be doubted, but that the Peruvians ac- 
tually pofiWTcd this ftentoropbonic art. For we may obterve 
that the effect deferibed in this narration referable* what wc 
fio'io inww to be the cffefci of fpeaking trumpets, while it is 
unlike what the inventor of fuch a tale would naturally and 
ignorantly fay. Till fpcakiug trumpets were really known, 
we fhould expe& the found to be equally diffufed on aU fidea, 
which is not the cafe ; for it is much ftronger i a the line of 
the trumpet than in any direction very oblique to it. 

About the middle of the laft century, Athanafms Kircher 
fumed his attention to the phdofophy of (bund, and in dif- 
ferent works threw out many uleful and feientific hints on 
the conftruftion of fpeakiog trumpets (lee Acoustics and 
Fjrchc* ) ; but his mathematical UlnAiations wore fo vague, 
and his own character of inattention and credulity fo noto- 
rious, that for feme time thefc works did not attrad the no- 
tice to which they were well inti lied. 

. About the 1670 Sir Samuel Morland, a gentleman of 

great ingcimity, feience, and order, look up the fubjed, 
and proposed as a quefttou to the Royal Society nf London, 
What »• the belt form for a fpcakiug trumpet ? which he 
called a fteutoro phonic horn. He accompanied his demand 
■with an account of his own notions on the fubjed ( which 
lie acknowledged to be very vague ond eonjedural), and aa 
exhibition of fome inftrument* confttuded according to his 
•news. They were in general very large conical tubes, fud- 


denly fprvndingat the very mouth to a greater width. Their Tramp*. 

effect was really wonderful. They were tried in St James’s ' * 

park 1 and his Majefty K. Charles II. fpcaking in his ordi- 
nary colloquial pitch of voice through « trumpet only feet 
Iona, was clearly and moil ditlindly heird at the diltanoe of 
a thousand yards Another perfon, feleded we fupoola for 
the loadnefs and diftiodocis of hia voice, was perfectly uu- 
derftood at the diftancc of four mile* and a hah. The 
fame of this foon fpread ; Sir Samuel Mot land’s princi- 
ples were refined, contidering the novelty of the thing, and 
differ canfidcrably from father Kircher'*. The aerial uudu- 
iitions ( for he fpcaks very accurately <^>ncem*ng the nature of 
found) endeavour to dtffufe themfelves in fphercs, but are 
Hopped by the tube, and therefore redundutur towards the 
axis like waves from a hank, and, meeting in the axis, they 
form a ftrong undulation a little farther advanced along the 
tube, which again fp reads, is again receded, and fo on, till 
it arrives at the mouth of the tube greatly magnified, and 
then it is diffufed through the open air in the fame manner, 
as if all proceeded from a very sonorous point in die centre 
of the wide end of the trumpet. The author diftuiguifhct 
with great judgment between the prodigious reinforcement 
of found in a fpeakiog trumpet and that 10 the muftcal trum- 
pet, bugid-horn, conch-lhil!, &c. ; and ihown that the differ- 
mce cnnfHls only in the violence of the firft fonorous agita- 
tion, which can be produced by os only on a very final] ex- 
tent of lurfacc. The mouth-piece diameter therefore of the 
mulical trumpet muff be very fmall, and the force of blaft 
very cortfiderable. Thus one lirong but timple undulation 
will be excited, which muff be fubje&ed to the modifica- 
tions of harmony, and will be augmented by uling a coni- 
cal tube (a). But a fyeaking trumpet muff make no change 
on the nature of the firft undulations ; and each point of the 
mouth-piece muff be equally conffdcred as the centre of fo- 
norous undulations, all of which mull be reinforced in the 
fame degree, otherwise all diftin&ncfs of articulation will be 
loft. The mouth-piece muft therefore take in the whole of 
of the mouth of the f^eatker. 

When Sir Samuel MorLnd's t rumpet came to be generally 
known on the continent, it was foon difeovered that the fpcak- 
er could be beard at a great diftancc only in the line of the 
trumpet ; and this circuraftxnce was by a Mr C^flc grain 
{Joum- det Sfwtmt 167a, p. 1 3 1 . ) attributed to a defeffc in 
the principle of its oonffruetion, which he faid was not accord- 
ing to the laws of fonorous undulations. He propofed a 
ernoid fotmed by the revolution of a hyperbola round its 
aflymptotc as the beft form. A Mr Hale of Wirtemberg, 
on the other hand, propofed a parabolic conoid, haring the 
mouth of the fpeaker placed in the focus. In this cooftruc- 
tion he plainly went on the principle of a reflexion fitailar 
to that of the rays of light ; but this is by 00 means the 
cafe. The effect of the parabola will be to give one re- 
flection, and in this all the circular undulations will be 
converted into plase wave*, which are at right angle* to 
the axis of the trumpet. But nothing hinders their fub* 
feqnenl difltffio* j for it does not appear that the found 
will be enforced, bccattfr the agitation of the particles on 
each wave U not augmented. 

The fuhject is exceedingly difficult. Wc do not folly 
comprehend on what circum fiance the affection or agili- 
lion of our organ, or limply of tiu: membrana tympaai, 
depends. A more violent agitation of the fame air, that is, 
a wider oicilUtiun of its particles, cannot fail to increafe the 
impulfc on this membrane. The point therefore is to hod what 

concourse 


(*) Accordingly the found of the bugle-horn, of the muffed trumpet, or the F rench horn, is prodigkiufly loud, whe* 
pc amfidcr the Xaull p aflkge through which a moderate bUll is fent by the trumpeter. 


T R U 


r 585 i 


T R U 


Trmftt. roncoorfr of feeble undulations wfll produce or be cquiva- 
1 — ■ lent to a great erne. The reafoninjrs of all ihefe refiorcrs 

of the fpeaking trumpet are almoft equally fpccious, and each 
point out fome oheromenon which (hould chaiafterifc the 
prinriplr of conftrudtif-n, and thus enable us to lay which is 
moft airreeahlc to the procedure of nature.-— Yet thtie is 
hardly any difference in the performance of trumpets of equal 
dimenfinns made after theft* d:ffncnt methods. 

The propagation of light and of daftic undulations ferm 
to require eery different methods of management. Yet the 
ordinary phenomena of echoes are pcrfedfly explicable by the 
acknowledged laws cither o' optics or acouflicst ft ill how- 
ever there are feme phenomena of found which are very un- 
like the genuine re fulls of ehdlic undulations. If founds are 
propagated fpherical!) . then what comes into a room by a 
brail hole fhould diffufr :tfelf from that hole as round a centre, 
and it (hould be heard equally well at twelve feet dii lance from 
the hole in every direction. Yet it is very fcnfiblr louder 
when the hearer is in the ftraight line drawn from the fono- 
rous body through the hole. A perfon can judj.e of the di- 
rection of the founding body with tolerable cxa& refs. Can- 
con difeharged from the different ftdes o* a fhip arc very ta- 
fly diftinguifhed, which fhould not be the cafe by the New- 
tonian theory ; for in this the two pulics on the car (hould 
have no fcnfible difference. 

The «nofl important fad for our purpofe is this : An 
echo from a (mail plane furface in the mid ft of an open field 
is not heard, unlds wc (land in fuch a fit nation that the 
angle of rcAc&ed found may be equal to that ot incidence. 
But by the ufual theory of undulations, this Imall furfacc 
fhould become the centre of a new undulation, which (hould 
fpread in all dirt d ions. If wc make an analogous experi- 
ment on watery undulations, by placing a frnall fl.it iurface 
fo as to project a little above the water, aud then drop in a 
fir. all pebble at a diftance, (o as to raife one circular wave, 
we (hall obferve, that whtn this wave arrives at the projed- 
iftf* plane, it is difturbed by it, ami thu. difturbance fpreads 
from it on all fidrs. It is indeed fcnfibly fir or per in that 
hoe which is drawn from it at equal argles with the line 
drawn to the place where the pebble was dropped. But in 
the cafe of found, it u a fad, that if we go to a very fmall 
diftance on cither fide of the line of refledion, we (hall hear 
nothing. 

Here then is a fad, that whatever may be the nature of the 
elullic undulations, founds are reflected from a imall plane 
in the fame manner as light. Wc may avail ourfehrs cf 
this fadt as a mean tor enforcing found, though we cannot 
explain it in a iati fsdtory manner. Wc fhould cxptd 
from it an efftd fimtltr to the hearing of the original found, 
along with another original found coming from the place 
from which this reflected found diverges. If therefore the 
n Aided found or echo arrive.! at the ear in the fame inftant 
with the original found, the cAed will be doubled ; or at 
loft it will be the fane with two fimultaneous original 
founds Now we know that this is in feme fenfc equiva- 
lent to a ttroTver found. For it is a fad, that a number of 
voices utter im* the fume cr equal founds arc heard at a much 
greater diftance than a fingle voice. We cannot perhaps 
explain how this happens by mechanical laws, nor afiign the 
exad protrortion in. w hich 10 vo ces exceed theeffed of one 
voice ; nor the proportion of ilic d dances at which they 
fee tn equally loud. We may there lore, for iltc preterit, 
luppeie that two equal voices at the fame diftance are twice 
us loud, three voice, three tqnet as loud, &c. Therefore if, 
by means of a (perking Uiiitj.»t, wc can make 10 equal 
echoes arrive at lie err at the fame moment, wc may 
fuppofe it a tffed to be to incrcafc the audibility 10 times; 
Vox.. XVI 11 . Part II. 


and we may exprefs this (hortly, by calling the found 10 Tra mp**.^ 
times louder or more intenfe. ~ ~ v '~" 

lint we cannot do this prtctfdy. Wc cannot by any 
contrivance make tire found of a momentary Inap, and thufe 
ol its echoes, arrive at the car in the fame moment, bccaule 
they come from different diftance*. But if the original 
noife be a continued found, a man's voice, for example, ut- 
tering a continued uniform tone, the firft echo may reach 
the ear at the fame moment with the fecond vibration of the 
larynx ; the fecond echo along with the third vibration, arid 
fo on. It is evident, that thia will produce the fame effect. 

The only difference will be, that - the articulations of the 
voice will be made indiftinft, if the echoes come from vtiy 
different difttnccs- Thus if a man pronounce the fyllable 
Oro/, and the jo fucccffive echoes are made from places 
which are 10 feet farther off, the icth part of a fecond 
(nearly) will intervene between hearing the firft and the 
laft. 1 his will give it the found of the fyllable thaw, or 
perhaps ruw, becaufe r is the repetition of /. Something 
like this occurs when, (landing at one end of a tong line 
of foldiers, w e hear the mufkets of the whole line difeharged 
in one inftant. It feems to.us the found of a mnningfire. 

The aim therefore in the conftruflion of a (peaking trum- 
pet may fe, to esufe as many echoes as polfible to reach a 
diftant car without any perceptible interval of time. This 
will give diftin&ncfs, and fomclhing equivalent to Ioudncfs. 

Pure loudnefs arifes from the violence of the fingle aerial un- 
dulation. To increase this may be the aim in the conftruc- 
tion of a trumpet ; but we arc not fufficiently acquainted 
with the mechanics of thefe undulations to bring this about 
with certainty and precifirn ; whereas we can procure thia 
accumulation of echoes without much trouble, fince we 
know that echoes ate, in juff, reflected like light. We can 
form a trumpet fo that many of thefe lines of tefieded found 
(hall pafti through the place of the hearer. Wc are indebt- 
ed to Mr Lambert of Berlin (or this fimple and popular 
view of the lubjeft ; and (hall here give an abftrad of his 
moft ingenious JDiffertation on Acouflic Jnftrumtnu, pob- 
lilhcd in the Berlin Memoirs for 1763. 

Sound naturally fpreads in all directions ; but we know 
that echoes or reflected founds proceed almoft ftriQly in cer- 
tain limited due&ionr. If therefore we contrive a trumpet 
in fuch a way that the lines of echo (hall be confined within 
a certain ipace, it is reafonable to fuppofc that the found 
will become more 2udible in proportion as this diffusion is 
prevented. Therefore if we can oblige a found which, in 
the open air, would have diffufed itielf over a hemriphere, 
to keep within a cone of 120 degrees, we (hould cxpcCt it 
to be twice as audible within this cone. This will be ac- 
complilhed, by making the rtficCtoons fuch that the lines of 
rt ftefted found (hall be confined within this cone. N. B. 

We here fuppofe that nothing is loft in tbe reflection. Let 
us examine the effect of a cylindrical trumpet. 

.Let the trumpet be a cylinder ABED (fig. j.), and let 
C be a founding point in the axis. It is evident that all pxil. 
the futtnd in the cone BCE will go forward without any 
reflection. Let CM be any other line of found, which we 
may, for brevity’s fake, call a fotutrvm or fbcnic /me. Be- 
ing reflected in the points M, N, O, P, it is evident that 
it will at lall efcapr from the trumpet in a direction PQ, 
equally diverging from the axis with the line CM. Tbe 
fame mutt lie tare of every other fonorous line. Therefore 
the echoes will all diverge from the mouth of the trumpet in 
the lame manner as they would have proceeded fromC with- 
out any trumpet. Even fuppoiing, therefore, that the echoes 
are a* tlrong a» tire original found, no advantage is gained 
by fuch a trumpet, but that of bringing the lour.d forward 
4 E from 
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'Wp*® from C 10 e. This is quite trifling when the hearer is at 
a di.bance. Yet wc fet that foandl may be heard at a very 
great diltancc, at the end of long, narrow, cylindrical, or 
prifu.atical f aliened. It h known that a voice may be di.liu£t- 
ly hetrd at flic diftarce of feveral hundred feet in tlic Human 
nqucdudtv, wbofe fidea are perfectly (Iraigkt and fn tooth, 
peered with tlucco. Thtfmootk Airfare of the It ill 
water greatly contributes to this effect. Cylindrical or prif* 
nutical trumpets mu!t therefore be rejected. 

Let the trumpet be a cone ilCA (67. 2.), of which CN 
is the axis, OK a line perpendicular to the axis, ami DFHI 
the path of a ufleCtcd in the plane of the axia. Tire 

lall angle of reflection IHA is cruel to the tail an-'le of in* 
xidcnce FHC. The an-'le BFH. or its equal CFO, is 
equal to the angles FH 1 ) and FCH ; that S3, the atitrie ot 
incidence CFl) exceeds die next angle of incidence FHC 
by the angle FCD ; that n, by the angle of the cone. In 
like manner, FD 1 I exceeds CFD by the fame angle l‘Cl). 
Thus every fnccecdinu angle, cither or incidence or rrflte 


tion, cxccctL the next by the angle of the cone. Call the 
angle of the cone 0, and let 1 be tltc firtt angle of incidence 
FDC. The fee oml, or 13 FC, i# b — tt. 'i lie third, or 
FHC, is b — 20, &c. : and the nth angle of incidence or 
reflection ri b — an, after u reflections. Since the angle 
diminiflus by equal quantities at each fiilifequcftt reflection, 
it is plain, that whatever be the firll angle of incidence, it 
may be exhaufad by this diminution; namely, when n times 
a exceeds or is equal to b. Therefore to know how many re- 
flection* of a found, whofc flrfl incidence has the inclination 
by can be made in an infinitely extended cone, whofc angle is 
a , divide b by a ; the quotient will give the number n of 
reflections, aud the remainder, if any, will be the Lit an. tie 
of incidence or reflection lefs than a. It is Yery phin, that 
when an angle of rcflc£ion IHA is equal to or IcU than 
the angle BCA of the cone, the reflected line HI will no 
more meet with the other fide CLi of the cone. 

We may here oblcrvc, that the great d l angle of incidence 
is a ri«*ht angle, or 93*. This found would be rcflc&cd 
back in the fame line, and would be incident os the oppo- 
hie tide in an angle rr a, £tc. 

Thus we ice that a conical trumpet is well fuited f or con- 
fining the found : for l>y prolonging it iufficseotly, we can 
keep the lines of reflected found wholly within tbc cone. 
And when it is not carried to fuch a len th as to do this, 
. when it allows tbc founding hue GH, for example, to cfcapc 
without farther reflection, the divergency firnni the axis is 
lefs than the lail angle of reflection hGH by half the angle 
BCA ot tin; cone. Let us kc what ts the cottm&ion be- 
tween tbc length and the auglc of ultimate reflection. 

We have fin. "b~a : fin. 4 = CD : CF, and CK=CD X 

fin. L 

' 1 and fin. A— - 2 <* : fin. b — a — CF : CH, and 

fin. b — a* 

__ • . fin. b — n fin b fin. b — ni 

CH = CFx— — -CDX ; — X - — 

fin. A — 2 a fin. b — a fin. b — u, 

fin b 

= CDX 7 — 1 — , See. 

tin. b — to* 

Therefore if wc fuppofc X to be the length which will 

fin b 

give us n reflections, wc fhall have X = CD X Z — — - 

fin. b — net 

Hence we fee that the length incrcsfes as the angle b — ns 
diminifhes ; but is not infinite, unbfs ma is equal to b. In 
this cife, the immediately preceding angle of reflection mult 
be 0, becaufe thrfc angles have the common difference a. 
Therefore the laft reflected found was moving parallel to the 
©ppofite fide of the cone, and cannot again meet it. But 
though we cannot aifign the length which will give the nth 
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reflection, we cen crivc tlie length which will give the 00* Trfiq**. 
immediately preceding, whofc angle with the fide of the — "V-"* 
cone is a. Let Y be this length. We hive Y — Cl) X 
fin. b f 

»How every line of found to Ik re* 

fLcted 8s often, faring once, as if the tube were infinitely 
long. For lnpjxifr a fonorous Knc to he traced backwa-ds, 
an if a found enteted the tube in the diredUon i b , and were 
reflected in tire points /•, f % d % \ 13 , the angles will be 
cont in nail y a legmen ted by the cnnflanl an / 1 c a. But this 
augmentation can never go farther than 90* -f js. For if 
it reaches that value at 13 , for inftagee, the rrfl“fted line 1 )K 
will be perpendictilar to the axis CN ; and the angle ADK 
will be equal to the angle DKD, and the found will come 
out again. - This remark is of importance on another ac- 
count. - 

Now fijppofc the cone to be cut off at 13 by a plane per- 
pendicular to the axis, Kl) will be the diameter of its 
mouth piece ; and if we fuppofc a mouth completely occu- 


pying this circle, and every point ot the circle to be iono. 
rous, the reflected fiumdi will proceed from it in the fame 
manner as light would from a flame which completely cccu- 
pie* its * , *ca, and is rrfle&ed by the irfideof the cone The 
an de FDA will have the greateft poilthle fine when it ii a 
ti lit angle, and it never can be greater than ADK, which 
is — 9® “f - v a - And finer between 90 s 4 * t <r, and 00 — 
\ ®» there mull ‘all lome multiple of a\ call this multiple b. 
Then, in order that every found may be rtfleftcd as o tn as 
pofliblr, faving once, v/c mull make the length ot it X — 
B, A 
CD X - — 

n, a 

Now fi nee the angle of the cone i* never made very gie?t, 
neve- exceeding 10 or 12 degrees b can never differ from 
90 above a decree or two, and its fine cannoc differ much 

CD 

from unity. There ‘ore X will be very nearly equal to 

. . CD 

which is tlfo very nearly equal to — r~ ; becaufe a ii 

2 O, T 0 

fmall, and the fines of fmall arches arc maily equal ard pro- 
pjrtiui.al to the arches thcmfclvc*. There is even s (mall 
compcnlatiqn of errors in this rurmuln. lor es the line of 
90 ‘ is fumewhat too large, which would give X too great, 
2 S, J a is alfo larger tJun the fine of 0. Thu* let a be 
1 2 n : then the ncareit multiple of a is 84 or 96*, both o£ 
whigh arc as tar removed as polfiblc fnrni 90^, and the 
error is as gtcat as pofliblc, and is neatly T-**th of the 
whole. 

r i hts approximation gives us a very Ample conftniftioa. 
I.tt CM be the required length of the t-umpet, and diaw 
Mi. pcipcudicular to the axis in O. It is evident that S, 

MCO : rid. = MO : CM, »nj CM ; or X = — = 

I M < “ 

• u ■; — , but X =: 7^3 — - — , and therefore LM is equal to 
2 is, 4 0 2 6, f a ^ 

CD. 

If therefore the cone be of fuch a length, that its 'diame- 
ter at the mouth is equal to the length of the part cut oif, 
every line of found will have at leall as many reflections, 
lave one, as if the cone were infinitely long ; and the bit 
reflected line will either he parallel to the oppofite fide of 
the cone, or lie nearer the axis than this parallel ; confe- 
qoertly fuch a cone will confine all the reflected found* 
wi.hin a cone whofe angle iv 2 n, and will au jment the 
found in the proportion of the fpherical bale of this cone 
to a complete hemifphericsl fuiface. Defcribe the clitic 
DKT round C, and miking DT an arch of 9 ., draw the 
chord DT. Then fincc the circle* deferibed with the radii 

DK, 
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T *iwrpat. DK, DT, arc equal to the fpbet ical (urfaett generated by 
't' the revolution of the itches DK and UKT round ihc uii 
Cl), the found will be coacmkd iu the proportion of UK* 
to DT*. 

'Phis appear* to be the bell general rule for crmftroXtng 
the inftrument ; for* to procure another reflect ion, the tube 
mud be prodigioufly lengthened, and we cannot luppole 
that one reflection more will add greatly to its power. 

it apoears. too, that th$ length depends chiefly on the 
an le of the cone; for the mouth* piece may bc.confidercd 
as nearly a fixed quantity. It mult be of a fixe to admit 
the mouth when (peaking with force and wit limit conftrnint. 
About an inch and a hall may be fixed on for it* diameter. 


1*4 fit the path of alirjc of found lyin’ in the phne of the TVumwr, 
fcciion. .^.y— — 

In 1 he great circle of the fphere t?ke KQ^sr KP, DU 
— DO. and KS — KR. Dj?.wQB, 6; alto drawQjfn 
j'aiallcl to 1 ) \ ; and draw PU, P </, PA. 

1. Then it i» evident that ait ( he line# drawn from P, 
within the cone APB, proceed without reflection, and are 
diffufcd as if no trumpet had hern ufed. 

2. All the l snoroua line* which fill bom P on KB arc 
reflected from it as if they had come from 

3. All the fonorous line* between BP and riP have fuf- 
fered but one reflection ; for d n -will no mure meet DA.V 
fo as to be reflected a rata. 


"W hen therefore we oropote to confine the found to a cone 
of twice the angle of the t-uirpet, the whole it determined 
by tint angle, tor fince in this calc LM is equal to CD, 
we litre 1 )K : CD = LM (or CD): CM and CM zz 
CD* 

I)K 

But aS,fu: i = DK:CD, 
and a S,i«: 1 — CD : CM ; 
therefore 4 S, * i a : I — Dlv : CM, 

DK DK 

And CM = - vy r - , = T7 very nearly. And 
4 b, -J a o, <1 

Cnee DK is an inch and a half, we get the length in inchci, 

counted from the ancx of the cone = 3 T", or-— ^-7- . From 
> 0 , « 2 o," a 

DK, or 

this we muft cut off the pert CD, which *s = 

very nearly j"", or — '?■ — , rrcafured in inches, *aud we 
* t 7 o,a 2d, u 

muft make the mouth of the fame width J$~ a . 

On the other hand, if the length of the trumpet i* fixed 
on, we can determine the angle of the cone. For let live 

length (reckoned from C) be L ; we have :S,'n= y- 
or S,*4 — -v , and a — / —i. , 

2 L v TT 

Thus let 6 feet or 72 inches he cliofen for the length of 

the cone, we have S, a = / — i- 2= / -L, — 0,14x14, 

V >44 v 4* 

“ fin 8° 1 y’ for the angle of the cone; and the width at 

the mouth is = *0*4 inches. This being taken 

from 72, leave# 6 1 ,6 inches for the length of the trumpet. 
And fincc this trumpet coniines the reflected founds to 

a cone of 16® 34*, we have its magnify iag power — ’ 

|DT* R,« 4 y° 1 ’ ’ 

er T^'k"* = §^4 "84 = 96 nearly'. It therefore conticn- 
.f p » the found about 96 times ; and if the JiiWbution were 
uniform, it would he heard V^gC, or nearly 10 times far* 
tl cr off. For the lotuiuris o* founds is fuppofed to he in* 
verlthr as the Iquarc of the diftance from the centre of un- 
dulation. 


But before we can pronounce with pixciflonon the perform- 
ance of a (peaking tiumpet, we muft examine into the man- 
ner in whith the reflected founds ate diilribulcd over tlic 
Ipaee in which they are all confined. 

Ltt UK I) A (fig. 3.) be the feXion of a conical trumpet 
by a plane through the axis; let C be the vertex of the 
cone, and CW its axis ; let TRV he the fe&ion of a 
Ipherc, having its centre in the vertex of the cone ; and let 
V be a foQorous point on the lux face of the fphere, and 


4. All the lines which have been reflected from KB, and 
afterwatds from DA, proceed as if they had come from R. 
For the lines reflected from KB proceed as if they had 
come from Qj and lines coming from Oand refleXed by 
D V, proceed as if they had come from R. Therefore draw 
RAe, and alfo draw R? m parallel to KB, and draw 
Oj; A 7, Pc, and P b. t hen, 

5. AH the linc9 bet ween b P and c P have been twice re- 
fletted. 

Again, draw SB /■, Br R, r v S x A, R t *, Qsjf. 

6. All the 1 lies between u P and ~z P liavc fuffered three 

reflexions. • 

Draw the tangents T A /, VB v, crofting the axis in W. 

7. The whole founds will be propagated within the cone 
r W For to every fonorous point 111 the line KD there 
coirefponds a point fimilar to Q\ regulating the firlt rellec* 
tion fiom KB ; and a point fimilar to R, regulating the fe- 
cvmd teflrXion from DA ; ard a point S rcgulatin r the 
third refleXion from KB, &c. And limilar points will be 
found regulating the fisft tefleXinn from DA, the iccond 
from KB, and the third from DA, kc . ; and line* drawn 
from all thefe through A and B muft lie within the tan- 
gents TA and V II. 

K. Thus the centres of rcfle&ion of all the fonorous lines 
w hich lie in planes paffing through the axis, will He found 
in the fprface of this fphere 1 arul it nay be confide red ts 
a fonoron* fphere, wluifc found 1 * fir ft concentrate in W, and 
are then (iiltufed in the cone v W /. 

It may be demon ft rated nearly in the fame manner, that 
the fonorous lines which proceed from P, hut not in the 
plane padim; through the axis, alfo proceed, after various 
reflexions, as if they had come from points in tin: furface of 
the fame fphere. Tile only difference in the demonftration 
is, that the centre* ()j R, S of the fucceflivc refleXions are 
not in one plane, but in a fpiral line winding round the »ur- 
foce of the fphere accordin-r to fixed law's. The foregornpr 
conclufions a-e therefore r;eneral for all the founds which 
come in "nil direXions from every point in the area of the 
mouth-piece. 

Thus it appears, that a conical trumpet is well fitted 
for tnewtfing the force of founds by diminifhing their fin -4 
xhver'vnce. For had the fpeakeVs month 1 »ceu in the open 
air, the founds which ?rc now confined within the cone 
v W t would have been diffused over a hcmifphere : and we 
fee that prolonyin » the tmtnpct mull confine the founds flitl 
more, becaufe this will make the an^ie BWA ftill finaller; 
a longer tube muft alfo occafion more reflexions, and coo* 
frqucntly lend more fonorous undulations to the ear at a di- 
ftance placed within the cone v W /. 

We have now obtained a. very connected view of the 
whole effect of a conical trumpet. It is the fame as if the 
whole fegmeut T KD V were foundin ', every part of it with 
an intenfity proportional to the denfity of the points Q, K, 
S, See. corrciponding to the different points P of the mouth- 
piece. It is cafy to fee that this cannot be uniform, but 
4 li 2 mull 
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Trum pet muft be much rarer towards the margin of the fegment. It 
v 1,1 would require a pood deal of difcudum to (how the denfity 
ot thefc fictitious founding points ; and we ihall content our> 
felves with giving a my palpable view of the diffribution of 
the fonorous rays. or the denfity (fo to fpeik) of the 
echoes, in the different G tuitions in which a hearer may be 
place !. 

We may obferve, in the mean time, that this fubffitu- 
tion of a found in ; fpherc for the foimding mouth- piece 
baa an exadi parallel in Optics, by which it will Ik greatly 
&£• 3* illuffratcd. Suppose the cone BKD V to be a tube polic- 
ed in the infide, fixed in a wall 11 *, perforated in BA, and 
that the mouth piece DK is occupied completely by a flat 
flame. The effeit of this on a fpeciatar will be the fame 
if he i« properly pl -ced in the axis, as if he were looking 
at a' flame as big as die whole Iphere. This is very evi- 
dent. 

It is eafy to fee that the line / e S is equal to the line 
therefore the reflected founds alio come to the 
ear in the lame moment* as if they had come from their re- 
IpeClive points or the furfsce of the fubllituted fpherr. Uu- 
lefs, xherci ore, thii :phere be enorm«-ufiy targe, the cliltinct* 
nefs o' articulation will not be kulibly affected, becaui- the 
intervil between the arrival of the different echoes of the 
fane fnap will Ik inlenlibl*. 

Our limits obli ?e us to content ourfclves with exhibiting 
this evident (imiiartty ot-the proi refit of echo from tlie fur- 
face of this phonic fpherc, to the pro* refs of light from the 
fame luminous fphere ihining through a hole of which the 
diameter is AB. 1 he dire 5 ! invcitigation of the intenlity 
of the found in different directions and distances would 
take up much room, and give no clearer conception of the 
thing. I he intenfity of the found in any point is precifely 
timilar to the intenfuv of the illumination ot the fame point; 
and this is proportional to tbc portion of the luminous fur- 
lace fecn from this point through the hole directly, and to 
the fquare of the di fiance inverfdy. The intelligent reader 
will acquire a diftinit conception of this matter irom fig. 4. 
which reprefems the diffribution of the fonorous lines, and 
by conlcqucncc the degree of loudnefs which may be expell- 
ed in the different fituations of the hearer. 

As we have already obferved, the effect n f the cone of 
the trumpet is perfectly analogous to the reflection of light 
from a polifhed concave, conical mirror, Such an instru- 
ment would be equally fitted for illuminating a diftant ob- 
jed. We imagine that thefc would be much more power- 
ful than the fphrncal or even parabolic mirrors commonly 
ufed for this purpofe. Thefc Ufl, bavin.; the candle in the 
focus, alfo fend forward a cylinder of light of equal width 
with the mitror. Hut it is well known, that oblique reflec- 
tions are prodigioufly a>o re vivid than thofe made at greater 
angles. Where the inclination of the reflected light to the 
plane of the mirror does not exceed eight or tea degrees, it 
reflects about three fourths of the light which falls on it. 
But when tire inclination is 80, it does not reflect ooe fourth 
part. 

Wc may alfo obferve, that the denfity of the sefle&cd 
founds by the conical trumpet ABC (fig. 4.) is precifely 
ftmilar to that ot the illumination produced by a luminous 
fphere TDV, fhining through a hole A B. 1 here will be 
a fpace circuinfcribed by the cone formed by the lines TBi 
and V A v, which is uniformly illuminated by the whole 
fpherc (or latbcr by the fiegment TDV), and on each fide 
there is a fpace illuminated by a part of it only, and the il- 
lumination gradually decrcafes towards the borders. A 
Spectator placed much out of the axis, and looking through 


the hole AB, miy not fee the whole fphere. In like man- Trj-*>prt 
ncr, he will not hear the whole founding fpherc : He miy » 
be fo far from the axis as neither to fee nor hear any part 
of it. 

AfGfting our imagination by this companion, we perceive 
that beyoud the point w' there is no place where all the re- 
flected founds are heard. Therefore, in order to preferve 
the magnifying power of the trumpet at any diiUncr, It is 1 
ncceflary to make the mouth a» wide as the fonorous fphere. 

Nay, even this would be an imperfect inftrumenc, bccaufc its 
power would be confined to a very narrow Ipace ; and if it 
be not accurately pointed to the perfoa liffening, its power 
will be greatly diminithrd. And wc may obferve, by the 
way, that we derive from this circumitancc a (bong confir- 
mation of the ju'tnefs of Mr Laml>ert’s principles ; for the 
c fleets of fpcaki ng .trumpets arc really observed to be limi- 
ted in the way here ddcribed.— Parabolic trumpets have 
been made, and they fortify the found not only <0 the cy- 
lindrical fpace in the direction of the axis, but ulfj or. each 
fide of it, which fhoc.ld not b ite been the cafe had thrir 
effect depended only on the unJohtion* formed by the pa- 
rabola in planes perpcituicubr to the axis. But to pro- 
ceed. 

Let BCA (fig. 5.) be the cone, ED the mouth piece, 
TEDV the equivalent fonorous Iphere, and l*BAV the cir- 
cumfcribed cylinder. Then CA or Cl) is the length of 
cone that Is ncceflary for maintainin r the magnifying power 
at all di dances. We have two conditions to be luLHlrd. 

The diameter ED of the mouth piece mull be of a certain 
fixed magnitude, and the diameter AB of the outer end 
muff be equal to that of the equivalent fonorous Iphere. 

The/e conditions determine all the dime nil ms of the tritm. 
ptt and its magnifying power. And, fiift, with refpcCt to 
the dimenfions of the tiumpct. 

The fimilarity of tbc triangles ECG and P.CF r.ivei 
CG : ED - CF ; AH ; but CG = BF, = 4 AB, and CF 
= CG 4 -GF, = OF -f ; A H ; therefore 1 AB : ED = 
GF 4 - 4 AB: AB, and AB: ED — a GF -f AB : A 3 ; 
therefore lGF X ED -f- AB X ED = AB% and :CFX 
ED- AB 1 , — AB X ED, =ABX AB — ED, andGF 

— AB X AB — ED ^ other hand, becaufe 

2 ED 

AB' — xEBAD = 2GFxED, we have A B* — AB 
X ED + J ED 1 = aGF x ED + i E D 1 , or AB — t ED 1 
= 2 GFX ED -fi ED 1 , and AB— v/aGFX ED+jED 1 
+ |ED. 

Let x reprefent tlie length of the trumpet, y the diame- 
ter at the great end, and m the diameter of the mouth piece. 

Then * 22 ^ * * ■ and y — Thu* 

zm 

the length and the great diameter may be had reciorocaHy. 

The uleful cafe in practice is to find the diameter for a pro- 
poled length, which is gotten by the lalt equation. 

Now if wc take all the di mentions in inches, and fix m at 
an inch and a half, we have J*ns:3*, and } 0,56:5, 

and iwi = o,75; (o that our equation becomes y = 

V' 3 * f-c, 5625 +°»7L 'Fh« following table gives the 
dimenfions of a (ufficient variety of trumpets. The firrt co- 
lumn is the length of the trumpet in feet ; the fecund co- 
lumn is the diameter of the mouth in inches^ the third co- 
lumn is the number of times that it magnifies the found ; 
and the fouttli column is the number o: times that i: »a* 
creafcs the distance at which a man may be diffin^ly heard 
by iu means j the fif«h contains the angle of the coot. ^ 


T R U [ 


GF 

feet. 

AB 

inches. 

Magnifying. 

Extending 

ACB. 

1 

6,3 

42.S 

6.? 

O • 

J 4 J3 

2 

9.3 

77.8 

8,3 

>8.23 

3 

H,2 

112,4 

io,6 

IC.lK 

4 

12,8 

146,6 

12,1 

13 24 

s 

i4.» 

180,4 

M *4 

12 04 

6 

'J.5 

214,2 

• 4,6 

1 I.OJ 

7 

l6,6 

247,7 

>4.7 

10.18 

8 

>7.7 

2$M 

l6,S 

42.40 

9 

18.8 

314,6 

>7,7 

O.Ok 

10 

19,8 

34%7 

1 8,6 

K 4 2 

1 1 

*5.7 

380,9 

>9.J 

8 18 

1 2 

*'.5 

4 > 4-6 

>-'.4 

7-5* 

l t 


J 1,1,6 

22,7 

7 09 

.3 

26,2 

6l2, J 

24,7 

6-33 

11 

*3.,? | 

’ 7 H ,2 

26,6 

6.5 

*4 

■P»a 1 

8 ro,i 

2 S.t 

V 4 2 


El) in all is = 

= 1.3, 



The two hill columns are conitructrd on the following 
can fiderat ions : Wc eorceive the heirer placed within the 
cylindrical fpace whole diameter is B V. In this fit nation 
he receives an echo coming apparently from the whole fur- 
face TOV ; and we account the effettt of the trumpet as 
equivalent to the united voices of as rrany mouths as would 
cover this fur face. Therefore the quotient obtained by di- 
viding the lurfice o' the hcinifpherc by that of the mouth- 
piece will (xp-ct's the magnifying power of the trumpet. 
If the chords g E, g T, be down, we know that the fphe- 
rical furfrers T y V, Ejj D, arc refpeAively equal to the 
circles dtferibed with the radii T /, Eg, and arc ihetcfort 
as i*£ a and Ej>*. Tbcicfore the audibility of the trumpet, 
when compared with a fingle voice, may be exp'ifkd by 
Tj* 

£^t- Now the ratio of Tg* to Ej J is ealily obtained. 
For if Ef be drawn parallel to the axis, it is plain that 

_ BA — ED 

B/ = , and that E/,is to /B as radius to the 

tangent of BCF ; which angle we may call n. Therefore 
tau. a zz — and thus we obtain the angle a. But if 
the radius CE be Recounted i f Tg is = */ 2 , and E g is 
~ 2 fin. — . Therefore ^ - — , aud the magnify inrr 


power of the trumpet is =? — , 2= — . The 

4 2 fin. a — 

lumbers, therefore, in the third column oF the table ate 


. 

2 fin.*- 
% 

But the more ufnal way of conceiving the power of the 
trumpet is, by confidcrkig how much farther it will enable 
us to hear a voice equally well. Now we foppofc that the 
audibility of founds varks in the inverie duplicate ratio of 
the diitance. Thmfore if the diftance //, at which a nan 
mjy be diituxfUy Ircard, be increased to x, in the propor- 
tion of EG to T g r the foand will Ixr left audible, in the 
proportion of T g x to EG*. Thmfore the trumpet will 
be as well heard at the diftance x as the Ample voice is 

beard at the didance d r Therefore - will expref* the ex- 
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tending power of the trumpet, which is therefore = 


4/1 

2 fin. !• 
a 


Trumpet. 


In this mvtiner were the numbers computed for the fourth 
column of the table. 

When the angle BCA is final], which is always the cafe 
in fpeaking trumpets, we may, without any fenfible error, 
ED m 

confider EG as = ~ 7 * And TG = TC X •/ 1 % zs 

AB , AB , . 

-y- 4/ t 2- = ^r-. This gives a very eafy corn. 

putation of the extending and magnifying powers of the' 
trumpet. 


The extending power is =2 •/ 2 


rn 


The magnifying power is = 2 

SI 

We may alfo eafily deduce fi-om the premifes, that if the 
mouth piece be an inch and a half in diameter, aud the 
length x be measured in inches, the extending power is very 
nearly = and the magnifying power =e ^ x. 

An inconvenience ilili attends the trumpet of this con- 
flnidtion. Its complete audibility is confined to the cylin- 
drical fpace in the direction o: the axis, and it is more 
faintly heard on each lide of it. This obliges us to direct 
the trumpet very exactly to the fpot where tve wiflt it to be 
heard. This is confirmed by all the accounts we have of 
the performance of great fpeaktng trumpets. It is evident, 
that by lengthening the trumpet, and therefore enlarging 
its mouth, we make the lines TBf and V A r expand i[ fig. 
4.) t an 1 , thcrefoie it will not be fo difficult to dived the 
trumpet. 

But even this is cinfined within the limits of a few de- 
grees. Even if the t'umoct were continued without end, 
the founds cannot be reinforced in a wider fpace than the 
cone of the trumpet. But it is always advantageous to in- 
creak its Jen th ; for this m ikes the extreme tangents em- 
brace a greater portion of the fotuuous lphere, anJ thus 
incrcafes the found in the fpace where it is all refle&ed. 
And the limiting tangents TB, VA, expand Hill more, and 
thus the fpace of full effect is iucrcaled. But cither of 
tlictc au 'mentations is very final! in companion of the aug- 
mentation o* fizc. If the trumpet of fig. 5. were made art 
hundved times longer, its power would not be increased 
one half. 

We need not therefore aim at much more than to pro- 
duce a cylindrical tpi:e of full effect; and this will always 
be done by the preceding rules, or table of conftru&ions. 
We may give the trumpet a third or a fourth part more 
length, in order to fpread a little the fpace of its lull effeft, 
and thereby make st more caltly directed to the intended 
ohjcfL But in doing this we mull be care'ul to incrcafe 
the diameter of the mouth as much as we ir.crcatc the 
length ; othevwifc we produce tlie very oppofite effedt, and 
make lltc trumpet greatly inferior to a fhorter one, at all 
di (lances beyond a certain point. For by incrcafing the 
length while the part CG remains the fame, wc caufe the 
tangents TB and VA to meet on fume didant point, be- 
yond which the fou'*d diffufes prodigiottfly. The condruo- 
tion of a iptaking trumpet is therefore a problem of lo ne 
nicety ; and as the tj ills are always made wt fome confider- 
ablc di dance, it may frequently happen that a trumpet, 
which is not hemd at a mile's dillaucc, may be n.adc very 
audible two miles off by cutting off a piece at its wide end. 

After this minute confidcration of the conical trumpet, 
we might proceed to conli (cr thofe of other forms. In par- 
ticular, the hyperbolic, propofei by Caficgiaiu, and the 

parabolic* 
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Tnm»fe*. parabolic, propofcd by Iiaafe, fcem to merit confrJcration. 

■ V" But if we examine them merely as reflectors ot echoes, we 
fha’l And them inferior to the conical 

With rrfpecl to the hyperbolic trumpet, its inaptitude 
h evident at fcrft fi?ht. For it muft diffipatr the rchoca 
more thin a conical trumpet Indeed Mr Calicgrain p»‘>- 
eett*« on quite different principles, den 'iklmuf on the mc- 
chanifrn of the aerial undulations : his aim was to increale 
the arhutinn mi each pulfe, fo that it may make a more for- 
cible ircpjlfc on the car. But wt arc too imperfectly ac- 
quainted with this fttbjedl to decide a priori ; and cape* 
litnee (ho«M that the hyperbola is not a good form. 

With refoett to the pa-ahclic trumpet, it is certain that 
if the mouth piece were but a point, it would produce the 
moll favourable nfledion of all the touud* ; for tfiey would 
all prucerd pmallcl to the axis. But every point of an open 
mouth mini he considered at a centre ot found, and none 
of it molt be kept out ot the trumpet. If this be all ad- 
mitted, it will be found that a conical trumpet, made by 
the preceding rule?, will diflipatc the reflected lounda much 
lefs than the parabolic. 

Thus far have vre p’rvccrde.l on the fair conftquences of 
the wetl known ficl, that echoes are reflected in the (amc 
manner as li,rht, without entering in the intricate inveili* 
Ration of aerial onduluions. Whoever conlk!e»w the New- 
tonian theo-y of the propagation of found with intelligence 
and attent io~, will fee that it is demonftrated folely in the 
cafe of a fingle row o* particles ; and tint all the itcnenal 
corollaries ufpcCfint; the later* l d’lFufon of the tlsflic un- 
dulations arc little more than lagacious gurfles, every way 
worthy of the illidlnnus author, and bc*»isti ,, uHy confirmed 
*by what we can moll diftimitly and accurately obfeive in 
the ciundir waves on the furface ot dill water. But they 
are by no means fit for becoming the foundation of any 
thj&rine which lays the fmalkll claim to the title of accurate 
fcicrcr. Wc really know exceedingly liftk of the theory 
of acrid undulations ; and the conformity qf the phenomena 
of found to thefe gueflei of Sir lfaac Newton has always 
teen a matter of wonder to cvciy c ninent and candid ma- 
thematician : and no other fhould pretend to jud je of the 
matttr. Thi3 wonder has always been acknowledged by 
Daniel Bernoulli ; and he is the only perfon who has made 
any addition to the fcience ot founds th*t i» worth men- 
tioning. For fuch we mull always elleem his doctrine of 
the lecondary undulations of muf:cnl cords, and the freondary 
pulfes of air in pipes. Nothin j therefore is move unwarrant- 
able, or more plainly (hours the prtetpitant prefumption of 
modern fcioUfts, tlrn the familiar ufe of the ;xncral theory 
cf aerial uaduktion, in their attempts to exphir. the ab'.frufc 
phenomena of nature (fuch as the communication of fenft- 
tirn from the organ to the fenforium by the vibrations of a 
nervous fluid, the mrptocal communication of the volitions 
from the fenforiurn t-» the mukle, my, the whole pheno- 
n.cfia of mind), by vibrations and vibratiuncula;. 

Such attempu equally betray ignorance, prefumption, 
a-.d tneannclii of foul. Ignorance of the extent to which 
the Newtonian theory may be logically earned, is the no 
cctlrtiy confcqucrcc of ignorance of the theory it ft If. It 
in prefumption to apply it to the phenomena o: the intel- 
lectual world ; and lurcly he has an abject foul who hugs 
and etieriflies the hun ble th :rght, that his mind is an un- 
doldtin ! fluid, and that its all-grafping comprchcufum, and 
all its delightful emotions, arc nothing more than an cthc- 
rial tune.—** Pol me occidlitw amer.tci ** This whim is 
older than Hartley : It may be found in RobinaV^V/fewr de 
iu Nature. ’Ihis by the by made its firfl appearance as a 
difcouric delivered by Brother O-ateor in the lodge of the 
gr«r: J Orcnt at Lyons ; from which fource have proceeded 


nil the cormonoTTtical focieties in Europe, and that ilkimi- Tfuwp* 
nation by which reafon is to triamoh ovtr revelation, ami — ■* — J 
liberty and equality over civil t»ovrrnment. Wcctavc par- 
don of our readent for this ebullition of fplcen ; and we 
hope for it from all tiiofc who can read Newton, and who 
cittern his modefly. 

I hofr who have endeavoured to improve the fpeaking 
trumpet on mechanical principles, have generally aimed at 
uicrealimj the violence of the elastic undulation*, that they 
may make a more forcible impuife on the ear. Thib is 
the objedt in view in the parabolic trumpet. All the undu- 
lations arc converted into others which are in planes oc pce- 
dicular to the axia of the intliumcnl ; fo that die hmc little 
muis of air is agitated again -and again in the fame direction., 

F <‘ffl this it i» obvious to conclude, that the total agitat.on 
will be tn«»re violent. But, in the firft plice, thefe violent a.*i-* 
tatious mull diiFufc thimfclvcs laterally as foon sis they get 
out of the trumpet, and thus be weiker.cd, in a proportion 
tint is perhaps impcflihlc for the moil expert analyil to 
determine. But, moreover, we are rmrlufficicntly acquaint- 
ed with the mcchaniim of the very firft agitations, to be able 
to perceive what conformation of the trumpet will caule the 
refUcled. undulations to tncreafe the fjrft undulations, or to 
check them. For it mutt happen, dining the produ&ion 
of n continued found in * trumpet, that a parcel of air, 
v l.ich is in a Hate of pro^reflive agitation, as it makes a 
pttlie of one found, w ay be in a llate of retrogr?de agita- 
tion, as it is part of a pulfe of air producing another found. 

Wc cannot (at hail no mathematician has yet done it) diferi- 
ir.inp.te, ana then combine thele agitations, With the intel- 
ligence and precision that are neccflary for enal.lin; us tu 
(ay what is the ultimate accumulated c-RV&. Mr l.ambert 
therriorc did wilely in nbflaining from this ictiioite invefti- 
gat ion ; and wc are highly obliged to him (or deducing 
fuch a body of demon ilrahlc dodlrire from the acknow- 
ledged, but ill undcrilood, fadl of the refledtum of echoes. 

We know that two louads acltmlly crofs each other with- 
out any mutual ditlarbance ; for we can hear either of them 
diJlindtly, provi Jed the otlier is not fo loud an to flun our 
ears, in the iamc manner as the glare of the fun d.u/Us 
our eyes. Wc may therefore depend on all the conic 
oucnccs which arc legitimately deduced from this faft t in 
the fame manner as we depend on the Icicnce of catoptiic*, 
which is all deduced from a fatl peiftCtly fimilar and as 
little utnlcrilood. 

but the preceding propofitiorw by no means exphin or 
comprehend ail the rc.nfwccment o* found which is really 
obtained by means of a (peaking trumpet. In the firA 
place, although wc cannot tell in what degree the arrial 
undulation* aic incteafed. we cannot doubt that the reflec- 
tions which arc midc in directions which do not greatly de- 
viate rom the axis, do really inc:n(e the agitation of the 
pai tides of air- We fee a thirg perfectly (imilar to this in 
the waves on water. Take a long flip of lead, about two 
inches bronok and having bent it into the form of a parabola, 
let it into a large flat trough, in which the water 19 about an 
inch deep. JLct a quick fuccdhoit of (mall drops of water 
tall prccildy on the focus of the parabola. Wc (hall lie 
the circular waves proccidm^ (rom the focus aU converted 
into waves perpendicular to the axis ; and wc Ihall ftc* 
qucntly tdc thele ftraight waves conlidcrably augmented in 
their height and force. We lay gcucialiy, for we have 
ionu times obferved that tliele refletted waves were r.ot ka- 
lil’ly ft router than the circular or original waves We do 
not exittly know to what this difference mull be aicribcd : 
we aie dilpofed to attribute it to the frequency ot the drop. 

This may be ‘uch, that the interval of time between each 
drop ia precisely equal, or at kail commenfurablc, tu the 

tune 
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T**prt- time in which the waves run over their own breadth. T hi* 
i» a pretty expenincnt ; and the ingenious mechanician 
may iii ike oi)rit»oI the fame kind which will gieatly il* 
lutiraic fcvcral-d-fficult points in the fcicree of tout'd** We 
may conclude, in general, that the reflection o' found*, in 
« trumpet of the ufoal (ha pcs, is sccompanicd Ly a iral 
increafc of %iic aerial agilttiooi ; and in fome particular 
cafr* we find the founds produ in*, fly iacrzafcd 1 hus, 
when we blow through a mult cal trumpet, and allow the 
air to lake that uniform undulation which can be ticil main* 
talced in it, namely, that which produces its mufical tone, 
where the whole tube contain but one or two undulations, 
the agitation o’ a particle muil then be eery g*at ; and it 
mull defer ibe a very confide: able line in its tie illations. 
When we luit our Walt in fuch a manner as to continue 
this note, that is, this unduhtien, we are certain that the 
. fuhlcCjUent agitations con ‘jure with the precedin'* agitation, 
su'd augment it. And accordingly we hnd that the found 
is incrcaJcd to a prodigious degree. A cor de chafle, or a 
bugle Horn, when ptoperlv wiodrd, will almc.ft deafen the 
ear; and yet the nntinn is a mere nothin'; in cnmD r, .nfo* 
with what we make when bellowing w*»b all our 'orce, but 
wall not the tenth part of the noilc. Wrdfo know, that if 
wc i;v;ik through a fpeaklng trumpet in the key which 
coircluonds with its dimcnfmns, it is much miwe audible 
th?n when we fprak in a different pitch Thefe obierva- 
ton* (how, that the loudnefs of a fpeakic^ trumpet ari.es 
fiom fomethinn more than the folc reflection of echoes confi- 
d*red by Mr Lambert — the rety echoes are rendered louder. 

In the next place; the founds are increafed by the vibrations 
of the trumpet itfeif. '1 he elaflic matter of the trumpet is 
thrown into tremors hr the undulations which proceed from 
the mouth piece. Tbcfc tremors produce pulfes in the con- 
tigi'ous air, both in the infidc of the trumpet and on that 
wl ich furrowed* it. Thefe undulations within the trumpet 
produce original founds, which are added to the reflected 
founds : for the tremor continues for fame little time, per* 
laps the time o‘ three or four or more pulfes. Thin mult 
ir.creafe the huidnef* of the fobfequent pi lifts. Wc cannot 
fay to what dc.ncc, becaufe we do not ki*ow the force of 
the tiemor which the part of the trumpet acquires : but 
we know that thefe founds will not be magnified by the 
trumpet to the fame decree as if they had cone from the 
mouth piece ; for they are reflc£td as if they had come 
from the furfacc of a fphcrc which pnflet through the agi- 
tated point of the trumpet. In fhort, they are magri.Scd 
only by that part of the trumoet which lies without them. 
The whole founds of this kind, therefore, proceed as they 
came front a number or concentric fpherical furfacca, or 
finin' a f olid fphcrc, whole diameter is twice the leneth of 
the tmmpet cone. 

All thefe agitations anting from the tremors o f the trum- 
pet tend greatly to hurt the diflinetnefs of articulation t 
becrufc, coming Tom different points of a larre fphere, they 
arrive at the ear in a fcnfible fucccfiion ; and thu* change a 
momentary articulation to a lengthened found, and give the 
appearance of a number of voices uttering the fame words 
in fuccclT.on. It is in this way that, when wc clap our 
handa together near a long rail, we get an echo from each 
poll, which ptoduces a chirping found of fome continuance. 
Lor thefe rrafons it is found advantageous to check all tre- 
mors of the trumpet by wrappmo it up in woollen lifls. 
This i* alfo needfary in the wu&cal trumpet. 

With rcfpefl to the undulations produced by the tre- 
mors of the trumpet in the air contiguous to its outfidc* 
they alfo hurt the articulation. At any rate, this is fo 
much of the fonorous momentum ufclcfsly employed ; be- 
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caufe they are di flu fed like common, founds, and receive Trumpet* 
no augmentation (rum the trumpet. """ * 


It is evldcr t, th?t this ir.fl rumen t may be tifed (and ac- Hearing 
cmdingly w zit fo) for aiding the lu.ning ; for the H)Uon)Ul l,u,,l ^ tt • 
lines are reflected i:j cither direction. Wc know that nil 
tapering cavities guatly ii. creak extern;! roifes; and wc 
obfcivc the brutes prick up their cats when they want to 
hear unccitaia or faint founds. They turn them in fuch 
dircf’.ion* as arc befl fuited for the reflection of the found 
from the quarter whence the aniir.il imagines that it ct me*. 

Let us apply Mr Lambert's principle to this very Hite- 
refling ca'e, and examine whether it be poffible to afflti 
dull hearing ir, like manner a* tin. optician has -flitted im- 
pcr'eCt fight. 

The fubjeffc is greatly Amplified by the cue until anccs of 
the caic ; for the founds to which wc liflcn generally come 
in nearly one direction, Mid all that we have to do is to 
produce a conftipation of them. And we may conclude, 
that the audibility will be proportional to this confiipation. 

Therefore let ACB, fig. 6. be the cone, and CD iti axis. 
l*he found may be conceived as coming in the diu&ion 
It A, parallel to the axis, and to be reflected in the point* 

A, /*, c, J % r, tell the angle of incidence i nereides to 90’’ ; 
after which the fobUqucrtt reflection* fend the found out 
again. We mull there ore cut ofl a pait of the cone; and, 
becaufe the lines inert aie their ancle of incidence at each 
reflection, it will be proper to make the angle of the cone 
an aliquot put or 90 , tlut the lcail incidence may amouut 
precilcly to that quantity. What past of the cone Ibould 
be cut off may be dctcra incd by the former principles. 

Call the angle ACD, a. Wc have C c = 7 — 7— — — — r — % 

when the found gets the lad ufc ul reflection. Then we 
have the diameter ol the mouth A B ” 2 C \ * An. 0, and 
that of the other end r/t=Cr'i (in. a. Therefore the 
founds will be cotiflipatcd in the ratio of C.V to Cr», and 
the trumpet will bring the (peakcr nearer in the ratio of 
CA to Ce. 


When the lines of reflefted found are thus brought to- 
gether, they may be received into a final! pipe |>crfcetly > 
cylindrical, which may lie inferu-d into the external car. 

This will not change their angles of inclination to the axis 
nor their denhty. It miy be convenient to make the in- % 
tcrnal diameter of tills pipe -f ot au inch. Therefore C r ’flu, a 
is = 5 of rn uich. 'ibis circumlW.cc, iu coiiju«*ttior» with 
the magnifying power propofed, dctciminet the other di- 

rr.cn lions of the lieai injr tiumoct. For Cr xz = 

0 * 6 fio. a 


C A ‘ fin. a - nd C \ — ^ lD ’ f 3 n 1 


6 fin.* a 


hn. 1 2 n -f ‘ ) 0 

Thus ti.e relation of the an;;lc of the cone and the length 
of the inftrument is afeertained, and the found is brought 
nearer in the ratio of CA to C r, 01 of fin. (2 n+t ) a to fin. 
a. And feeing that we found it proper to make (in-bi)j 
=r 9 we obtain this very Ample analogy, 1 ; fin. a =r 
CA : Cr, And the fine of { the an vie of the couc is to 
radius as t to the approximating power of the uittrument- 
Thus let it be requited that the found may be as audible 

.. J • . . CA 

a* it tlic voice were 1 2times nearer. This gives 7. - — 12. 

0 L# 


This gives fin. a = — , and a = 4® 47', and the angle of 

1 11 1 44. 

the ccnc = 9.34. Tlien C A = — — = 7—5- = -r-, = 

6 fm. 1 a o,j 5 6 

24. Therefore the length of the cone ia 2 4 inches. From 

v‘; , will: ! . this. 
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Trumpet. CA 

*— -v- — this take C e = -jqp = 2, and the length of the trumpet 

is 2 2 inched. The diameter at the mouth ii 1 C e, — 4 
inches. With this inilrumcnt one voice fiioutd be as loud 

•f 144 

It it were required to approximate the found*only four 
times, makim? it 16 times ftronger than the natural voice 
at the fame diflance. the angle ACB mull be 29°; A# 
mull be 2 inches, AB tnull be l-j-d inches, and rf muff be 
•jd of an inch. 

It is esify to fee, that when the fire of the car-end is the 
fame in all, the diameters at the outer end arc proportional 
to the approximating powers, and the length of the cones 
are proportional to the magnifying powers. 

Wc (hall find the parabolic conoid the preferable fhape 
for an acouflic trumpet ; bccaufe the founds come into the 
inflTumcnt in a direction parallel to the axis, they are re- 
tie eled fo as to pafe through the focus. The parabolic 
conoid mud therefore be cut off through the focus, that 
the founds may not go out again by the lubiequent reflec- 
tions ; and they mull be received into a cy lindrical pipe of ^d 
of an inch in diameter. '1 henrfore the parameter of this 
parabola is £th ol an inch, and the focus is T \th ot an inch 
from the vertex. *t*his determines the whole inftrument ; 
for they arc all portions of one parabolic conoid. Suppoie 
that the inilrumcnt is required to ?pproximate the found 
1 2 times, as in the example of the conical inilrumcnt. The 
ordinate at the mouth mull be 1 2 times the 6th of an inch, 
or 2 inches; and die mouth diameter 144 inches, as sfi the 
corical inlltumcnt. Then, for the length, obferve, that 
DC in fig. 7. is £ih of an inch, and MP is 2 inches, and 
AC is rVh of an inch, and DC* : MP* rr AC : AP. This 
will give AP = 12 inches, and CP = I tilths; whereas 
in the conical tube it was 22. In like manner an inflru- 
meat which approximates the founds 4 times is only i^d 
inches long, and i|d inches diameter at the bi^ end. Such 
fmall inftrument* may be very exactly made in the para- 
bolic form, and are certainly preferable to the conical. But 
fioce even thefe arc of a very moderate fixe when intended 
to approximate the found only a few times and as they 
can be accurately made by any tin-man, they may be of 
more general ufe. One of 1 2 inches long, and 3 inches 
wide at the big end, fhould approximate the found at Icatt 
9 times 

A general rvlt fur making them. — I*ct * exprefs the ap- 
proximating power intended for the inttrument. The length 

of the inftrument in inches is and the diameter 

6 

at the mouth is". The diameter at the fmall end U al- 

.3 

ways of an inch. 

In trumpets for sAifling the hearing all reverberation of 
the trumpet muS be avoided. It mull be made thick, of 
the lead elaflic materials, and covered iqith cloth externally. 
For all reverberation lails for a fhort time, and produces new 
founds which mix with thofc that are coming in. 

We mult alio obferve, that r.o acouflic trumpet can fe- 
parate thofe founds to which wc liflen from others that arc 
made in the fame direction. All air received by it, and 
magnified in the fame proportion. This is frequently a 
very great inconvenience. 

There is alfo another imperfection, which wc imagine 
cannot be removed, namely, an r dd coiiiulion, which can- 
not be called indiftin&ncft, but a feeling as it we wete in 
the midft of an echoing room. 'l*hc caufe feems to be 
this ; Hearing gives us ionic perception of the direction of 
the founding objcQ, not indeed very precife, but luffiuently 
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fo for mod purpofes. In all inflruments which we have T** 
deferibed for conftipatinq (minds, the lail reflexions are " 
made in directions very much inclined to the axis, and in- 
clined in many different degrees. Therefore they have ihe 
appearance ol corning from different quarter; ; and inftead 
of the perception a* a fiiiglc fpc.dk cr, we have that of a 
founding fun ace of gTeat extent. We do not know any 
method ol preventing this, and at the fame time increafing 
the found. 

There is an obfervat ion which it is of impo*tance to make 
on this theory of acouflic inflruments. Their performance 
does not feem to corTcfpond to the computations founded 
on the theory. When they are tried, we cannot think that 
they magnify fo much : Indeed it is not eafy to 6nd a 
meafure by which we can eftimate the degrcci of audibility. 
When a mar. fpcaks to us at the diftatice of a yard, aid 
then at the diflance of two yards, we can hardly think that 
there is any difference in the loudnef* ; though theory fays, 
that it is four times kfs in the laft of the two experiment? ; 
and wr cannot but adhere to the theory in this very Ample 
cafe, and mull attribute the difference to the impoffibility 
of raeafuring the loudnefs ot founds with prreifion. And 
becaufc we arc familiarly acquainted with the found, wc can 
no more think it four times lefs at twice the diflance, than 
wc can think the vifiblc appeal 2 occ of a man four times lefi 
when he is at a quadruple diflance. Yet we can completely 
convince ourfclvcs of this, by obfervlng that he covers the 
appearance of four men at that diflance. Wc cannot cafiljr 
make the fame experiment with voices. 

But, befides this, we have compared two hearing trum- 
pets, one ot which fhould have made a found as audible at 
the diflance of 40 feet as the other did at 10 feet diflance ; 
but we thought them equal at the diflance of 40 and i 3 . 
The refult was the fame in many trials made by different 
per Ions, and in different circumltanccs. This lead* us to 
iulpctt fume mi flake in Mr Bambcrt'a principle of calcula- 
tion ; and wc think him miilaken in the manner of eftima- 
ting the intcnlity of the rcfic&cd founds. He conceives 
the proportion of intrnfity of the Ample voice and of the 
trumpet to be the tame with that of the furfacc of the 
mouth piece la the furface of the fonorotu hetnifphcrc, 
which he has fo ingenioufly luhflitutrd for the trumpet. 
But this feems to luppofr, that the whole furface, penc rated 
by the revolution ol the quadrantal arch T£Q round the 
axis CG (fig. 4.), is equally fouorou*. We are allured 
that it is not : For even if we fhould fuppotr that each of 
the points R, and S (fig. 3.), are equally fooorous 
with the point P, thefe points of reflexion do not Hand 
fo denfe on the furface of the fpherc as on the furface of 
the mouth-piece. Suppofc them arranged at equal diflance* 
all over the mouth- piece, they will be at equal dillances alfo 
on the iphere, only in the direction of the arches ol gieat 
circle which pals through the centre of the mouth-piece. 
But in the direction perpendicular to this, in the circum- 
ference of imall circles, having the centre of the mouth- 
piece for their pole, they mult be rarer in the propottion of 
the fine of their ditlaricc Irom this pole. This is certainly 
the cafe with rvfpeft to all fuch founds a., Lave been re- 
flected in the planes which pals through the axis of the 
trumpet; and wc do not lee (for we have not examined 
this point) that ar.y compeniation is made by the reflec- 
tion which is not in planes paffing tiuough the axis. We 
therefore imagine, that the trumpet does not incrcafe the 
found in the proportion ol j E* U»/T* (fig. 5.), but in 

. / T* 

th,tof Gl' to cr- 

Mr 1-ambcrt feems aware of fotne error in hi* calculation, 
and propofea another, which leads nearly to this coocijboo, 

but 
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Trumpet Hot founded on a principle which we do not tliir.k in the 
II lcaft applicable to the cafe of found*. 

To<rn. TiPJtM r, Marine , is a mufical inftrTiment confiding of 
' three tables, which form its triangular body. It has a 
very Ion* neck with one Angle firin g, very thick, mount- 
ed on a bridge, wjiich is firm on one fide, but tremulous 
on the other. It is (truck by a bow with one hand, and 
with the other the firing i* preffed or ftopped on the neck 

■ by the thumb. 

It is the trembling of the bridge, when firuck, that 

■ makes it imitate the found of a trumpet, which it dors to 
• that perfection, that it is fear ce pofliblc to difiinguilh the 

one from the other. And this is what has given it the de- 
nomination of trumpet marine, though, in propriety, it be 
a kind of monochorri. Of the fix divtfion* marked on the 
oeck of the infiniment, the firft makes a fifth with the 
open chord, the feennd an octave, and fo on for the reft, 
Corrrfpondine with the intervals of the military trumpet. 

7 *tPS#MT* Flower. See Digmonja. 

TRUMPETER. Set Psofhia. 

TRUNCATED, in general, is an appellation given to 
fuch things as have, or feem to have, their points cut off : 
thus we fay, a truncated cone, pyramid, leaf, &c. 

TRUNCHEON, a fhort (laff or baton ufed by kings, 
generals, and great officers, as a mark of their command. 

TRUNDLE, a fort of carriage with low wheels, where- 
on heavy and cumberfome burdens art drawn. 

TRUNK, among botanifts, that part of the herb which 
arifes immediately from the root, and is terminated by fruc- 
tification ; the leaves, buds, and auxiliary parts of the herb 
not entering in its defeription. 

TRUNNIONS, or Trunioxs, of a piece of ordnance, 
are thofe knobs or hunches of metal which beat her up on 
the cheeks of the carriage. 

T RUSS, a bundle, or certain quantity of hay, ftraw, 8cc. 
A trufs of hay contains 56 pounds, or half an hundred 
weight : 36 t ruffes make a load. 

Truss is slfo ufed for a fort of bandage or ligature made 
of fteel, or the like matter, wherewith to keep up the parts 
in thofe who have hernias or ruptures. 

Tarss, in a (hip, a machine employed to pull a yard 
home to its rcfpcAivc mart, and retain it firmly in that po- 
sition. 

TRUSTEE, one who has an eftate, or money, put or 
trutlcd in his hands for the nfe of another. 

TRUTH, a term tried in oppofition to falsehood, and 
applied to propofitiont which anfwrr or accord to the nature 
and reality of the thing whereof fomething is affirmed or 
denied. 

TRYPHIODORUS, an ancient Greek poet, who lived 
fome time between the reigns of Severus and Anaftafiua. 
HU writings were very numerous ; yet none of them have 
come down to ue, except ar. epic poem, on which Mr Ad- 
difnn has made fome entertaining remarks in the Spe&alor, 
N s 63. 

The firft edition of this extraordinary work was puhhfli- 
ed by Aldus at Venice, with Quintus Calaber** Taralipo- 
mena. and Coluthitn’a poem on the rape of Helen. It has 
been finer reprinted at feveral place*, particularly at Franc- 
fort in 1 580 by Frifchlinns ; who not only corrtded many 
cormot paffagrg, but added two I.atin vertices, one in verfe 
and the other in prnfe. That in veric was reprinted in 1742, 
• with the Greek, at Oxford, in 8 to, with an Englrfh tranf- 

lation in verfe, and Note*, by Mr Merrick. 

TUAM, a town of Ireland,' in the province of Connaught, 
and county of Galway, with an archbiihop*» fee. It was 
«ncc a famous city, though now it is reduced to a village ; 
yet it flill retain* the title of a city, u being an archieprico- 
Vot. XVUI. Part II. 


p;d fee. It is fever, miles from the border* of Mayo. W. Teh 
Long. ft. 46. N. Lat. 53. 33. fl f 

TUB, in commerce, denotes an inJctermined quantity or Tu 
mtafurc : thus, a tub of tea contains about 60 pounds ; and ' ' 
a tub of camphor from 56 to 86 pounds. 

TUBE, in general, a pine, conduit, or canal j a cylin- 
der, hollow within-fidc, either of lead, iron, glafs, wood, or 
other matter, for the air or fome other matter to have a 
free conveyance through it. 

Auricuiar TvBE t or inftrument to facilitate hearing. See 
Articulate Tkcm rtr. 

TUBERCLES, among phyficians, denote little tumor* 
which fuppurate and difeharge pus ; ami are often found in 
the lungs, cfpecially of confumptive perfons. 

TUCUMAN, a province of South America, in Paraguay; 
bounded on the north by the provinces of Lot-Chicas and 
Chaco ; on the eaft by Chaco and Rio dc- la- Plata, on tlm 
louth by the country of Chictiitos and Pampes, and on the 
weft by the bifhopric of St Jago. The air re hot, and tlm 
earth landy : however, fome places are fruitful enough, and 
the original natives have a good character. The Spaniards 
pofftf* a great part of this country. 

TUFA, a (lone confiding of volcanic afties concreted to- 
gether with various other fpecies of ftone. It is of various 
colours, black: fh grey, bluilh grey, and yellow ; every colour 
having a different mixture and lolidity : but all of them have 
the bad quality of mouldering down on king expofurc to the 
weather ; notwithftauding which, they have been ufed in 
buildings both ancient and modem. Thd yellow kind re- 
fills the air lets than any other. 

TUI.IPA, Tutir, in botany: A genus of plants belong- 
ing to the cUfs of kexantlrij t and order of monogynia; and 
in Uic natural fyftem ranging under the icth order Corona 
ria. The corolla is hcxapetalons and campanulatcd, and 
there is no ftyle. The fpccics of this genus are four ; the 
fjkvflrity or Italian yellow tulip, a native of the fouth of 
Europe ; the gefncriana t or common tulip, a native of the 
Levaut ; the brtjnitino y or cipc tulip, a native of the Cape 
of Good Hope ; and the Itf.ora. 

1 . The^f/t^n/, or wild European tulip, hath an oblong 
bulbous root, fending up long narrow fptarfhaped leaves ; 
and a (lender ftalk, fupportin;; a; top a (mail yellow flower, 
nodding on one fide, having acute petal*. 

2. The grfreri<nca t Gefncr’s Tut ley tulip of Cappadocia, 

-or common garden-tulip, hath a large, oblong, tunicated, • 
folid, bulbous root, covered with a brown (kin, fending up 
long oval fpear-fhaped leaves ; an upright round ftalk, from 
half a foot to a yard high, gamifhed with a few leaver, and 
its top crowned with a Urge bell-lhaped ereft hrxapetalous 
flower, of almoll all colours and variegations in the diftcreot 
varieties. 

This tulip, and its vaft train of varieties, rathe fort fo ge. 
nerafiy cultivated lor the ornament of our gardens, and fo 
much admired by all for its great variety and beautiful ap- 
pearance : It grows freely in the open ground in any com- 
mon foil of a garden, and proves a very great decoration to 
the beds and borders of the pleafure>f lound for fix weeks 
or two months hi fpring, by different planting* of early and 
late forts; planting the principal ’ part in autumn, and the 
reft towards Chriilmas, and in January or February. The 
autumn plantings will come carlieft into bloom, and flower 
the ftrongrft : and the others will faceted them in flower- 
ing. In fummer. when the flowering h p&ft, and the leaves 
and Walks affumc a ftate of decay, the bulbs of the choicdfc 
varieties are generally taken up, the offsets feparated, and 
1 the whole deaoed from filth ; then put up to dry till Octo- 
ber or November, and then planted again for the future 
■year's bloom. 
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Tniiftt. Of this fpecies, which is the floriils delight) the varieties 
— ▼ ■ may he divided into tV'O principal claries, vi%» l. Early or 
dwarf fpring tulips ( brtiocta). z. Late flowering tall tulips 
( ferotma ). i. Early tulips. The early tulips arc among 
florifti diftingutffaed by the appellation of pracactt (early), 
becaufc they il >wer early in the (pring, a month or more 
before the others; are much fliorter (talked, and the flowers 
fmaller j but arc in greater reputation for their early bloom 
and thcii gay lively colours, both of lelf-colours, and broken 
into flaked variegations ; fuch as teds, crimfon, fcarlet, car* 
ration, violets, purples, yellow, &c. with flown » of each, 
edged and flaked with red, yellow, and white, in many 
diverfitics. 2. Latt-fiowrmg common tulips . — This cLfs is 
denominated laie-Jlowtrl ng, and by the floriils called ferottnts % 
becaufc they blow later in the fpring, a mouth or more, 
than the pnccoces, i. r. not coming into flower before the 
end of April, May, and June. They ate all of tail growth, 
fupporting large flowers, and fumilh an almoll endlcfs varie- 
ty in the vaft diverfity of colours, after they break Irom 
whole blowers into variegations and flripcs, exceeding all 
others of the tulip kind in beauty and elegance of flower. 

both tlicfe fpecics of tulipa arc hardy perennials, durable 
in root, or at kail, although the old bulb decays annually, 
it perpetuates its fpecies by ofT-fets, and is annual in leaf 
and ilalk ; which riling from the bulb early in the fpring, 
arrives to a flowering (late in April and May. All the va- 
rieties are fucceedcd by plenty of ripe feed in July and Au- 
gnft, contained in ?n oblong capfulc of three cells, having 
the feeds placed on etch other in double rows. By the 
iced* many new varieties may be railed, which however will 
not attain a flowering flate till they are (even or eight years 
old ; and after that will require two or three years or more 
to break into variegations, whea the approved varieties may 
be marked, and incrcafed by off-fets of* the root, as direfted 
iu their propagation. 

The colours in greatcft eftimation in variegated tulips, 
are the blacks, golden yellows, purple-violets, role, and 
vermilion, each oi which being variceated various ways ; 
and fuch as arc flripcd with three different colours ditlinft 
and unmixed, with Rrong regular ilrcaks, but with little or 
no tinge of the breeder, may be called the moll perfect 
tulips. It is rare to meet with a tulip puddling all thefc 
properties. 

A* to the manner of obtaining this wonderful variety of 
colours in tulips, it is often accomplished by nature alone, 
but isfometimes aihilcd and forwarded by fomc Ample opera- 
tions of art ; fuch as that, in the tifft place, when the lecd- 
ling bulbs of the whole blower or breeder are arrived to 
full fize, and have flowered once, to traufpiant them into 
■beds of any poor dry barren foil, in order that by a deleft 
of nutriment in the earth the natural luxuriance of the plant 
may be checked, and caufc a weak nels in their general 
growth, whereby they generally in this weakened or infirm 
Rate gradually change and break out into variegations, fume 
the hi il year, ethers not till the fccond or third ; and ac- 
cording as they are thus broke, they Ihouki be planted iu 
beds of good earth. 

Aoother method to aflifl nature in effefting the marvel- 
lous work of breaking the breeding tulips into diverfliied 
colours, is to make as great a charge as poflible in the foil ; 
if they weie this year in a light poor foil, plant them the 
next in a rich gardcu mould, and another year in a compoil 
of different earths and dung; or tranlplant litem from one 
part of the garden to another, or into different gardens, &c. 
or from one country to another ; all of which contributes in 
affiftiug nature in producing this defi ruble diverfity of colours 
and variegations. 

The double tulip is alfo a variety of the common tulip, 


and is very beautiful, though not in fuch eftimation among To’lp, 
the floriils as the common Angle variegated forts, not pof- v 1 
fcfflng fnch a profuflon of variegations in the colours and "* u 
regularity of flripcs ; they however exhibit an elegantly ' 
ornamental appearance, as they rife with an upright, tallilh, 
firm Hem, crowned with a very large double flower compo. 
fed of numerous petals, multiplied in leveral (erics one within 
another like a double peony, but far more beautiful in their 
diverfity of colours, variegations, and (tripes of white and red, 
yellow and red, 5 tc. Co that they highly deferve culture, both 
in beds alone near the other lorts to inert ale their variety, 
alfo to plant in patches about the borders, in afTemhlagc 
with the late variegated tulips, as they blow nearly about 
the lame time, t\ e. April and May. 

Tulip- roots arc fold in full colled ion, con filling of nume- 
rous varieties, at moll of the nurferies and feeds-mens, who 
both propagate them themfelves by off-fets and feed, and 
import vail quantities annually from Holland ; the Dutch 
being famous for railing the grandeft colleftions of the fined 
tulips, and other bulbous flowers, in the greateft perfec- 
tion, for the lupply of almoft all the other European gar- 
dens; dittmguilhing ever)' variety in their vail collections 
hv fomc pompous name or other, arnuiccd in regular cata- 
logues, charging prices in proportion to their rtiimtlioii ; 
which formet ly was to great, among the Hollanders them- 
felves in particular, that there are accounts of a Angle root 
being fold for from 2000 to tjoo guilders; but fume time 
ago they were more plentiful, and were fold at from 51. or 
1 os. to fo many pounds f*r hundred, and even per root ror 
very Icarcc capital forts. 

suuf-Trte. Sec Liriodendron. 

TULL (Jethro), an Oxfordfhire gentleman who firmed 
his own land, and introduced a new method of culture, to 
raife repeated crops of wheat from the fame land without 
the neceffity of manure : the principles of which he publilh- 
ed about 30 years Ance, in A Treadle on Horfc-hocing 
Husbandry. 

TUMBRELL, Tumbrellum, or TurBiihttum^ is ao 
engine of punithment, which ought to be in every liberty 
that hath the view of frank-pledge, for the correction of 
fcoldg and unquiet women. 

TUMEFACTION, the aft of Curdling or riling into a 
tumor. 

TUMOR, in medicine and forgery, a preternatural 
riling or eminence in any part of the body. 

Tumors, in farriery. See there. $ 26. 

TUN, a large veflcl or calk, of an oblong form, biggcA 
in the middle, and diminifliing towards its two ends, girt 
about with hoops, and ufed for flowing federal kinds of mcr- 
chandife for convenience of carriage ; as brandy, oil, fugar, 

(kins, hats, See. 

Tun h nlfo the oame of a mcaforc. A tun of wine is 
four hogfhead* ; of timber, a fquare of 40 fohd ieet ; and 
of coals, 20 cwt. 

Tun is alfo a certain weight whereby the burden of (hips, 

5 cc. are eftirnated. 

TUNBRIDGE, a town of Kent in England, fituated 
®n a branch of the river Medway, over winch that is a 
bridge. It is a lar;’_c well built place, noted for the mineral 
waters four or five miles fouth of the town. E. Long. 0- 
20. N. I.at. 31. 14. 

TUNE. See Music and Tone. 

TUNGSTEN, or LAfia pondbrosus; agenus of calcare- 
ous earth. It coutains about one half its w^ht of calcareous 
earth, and tlie remainder iron, and a peculiar acid of an 
earthy appearance, now known by the name of the tmgjit" 
acid. When pure, it is of a grey colour and lamdlated texture ; 
its fpecilic gravity being Jrvia 4,99 to 5,8. 

r & TUNICA, 
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Toolra, TUNICA, a kind of waiftcoat or under garment, in ufe 
, T ***“*. among the Romans. They wore it within doors by itfelf, 
^ ~ and abroad under the gown. The common people could 

not afford the toga, and To went in their tunics ; whence 
Horace calls them fopului tuweahu. 

Tunica, in anatomy, is applied to the membranes 
which in veil the vcflcls, and divers others of the Ida folid 
parts of the body ; thus the inteftine* arc formed of five 
tunica or coats. 

TUNIS, a large and celebrated town of Africa, in Bar- 
bary, and capital of a kingdom of the fame name. It is 
fealed on the point of the Gulph of Goletta, about eight 
miles from the place where the city of Cartilage Hood. It 
is in the form of a long fquarc, and is about four miles in 
circumference, with 10 large H tee is, y gate*, and 35 
tnolques. The houi'es are all built with Hone, though but 
one itory high ; but the walls arc very lofty, and flanked 
with feveral ftrong towers. It has neither ditches nor 
See GJ/rr« b a fa° n ®» but s good citadel, built on an eminence 00 the wed 
e« *%€ CUt of the city. It is faid to contain 300,000 inhabitants, 
Tmmu by of whom 30,000 are Jews. Tlie divan, or council of Hate, 
Afr 5 /Wo.jiffcmbles in an old palace ; and the dey is the chief of the 
'jlf 1 * voL." rc P u ^ c * who refides there. The harbour of Tunis has a 
iv. p. aj. very narrow entrance, through a fmill canal. In the city 
they have no water but what is kept in citterns, except one 
well kept for the baihaw’t *:fe. It is a place of great trade, 
and is 10 miles from the fca. £. Long. to. 16. N. Lat. 
j6. 42. 

T unis, a country of Africa, bounded on the north and call 
by the Mediterranean Sea and the kingdom of Tripoli, on 
the fouth by feveral tribes of the Arabs, and on the well 
by the kingdom of Algiers and the country of Efob ; being 
5 co miles in length from rail to weft, and 250 in breadth 
from north to fouth. This country was formerly a mo- 
narchy ; but a difference arifmg between a king and his fun, 
one of whom was for the prote&ion of the Chriftians, and 
the other for that of the Turks, in 1574 the inhabitants 
(Hook off the yoke of both. From this time it became a 
republic under the protr&ion of the Turks, and pays a cer- 
tain tribute to the baihaw who refides at Tunis. The air 
in general is healthy ; but the foil in the eattem parts is in- 
different for want of water. Towards the middle the 
mountains and valleys abound in fruits ; but the weflem 
part is the moft fertile, bccaufc it is watered with rivers. 
The environs of Tunis arc very dry, upon which account 
corn is centrally dear. The inroads of the Arabs oblige 
the inhabitants to fow their barley and rye in the lubuibs, 
and to incloic their gardens with walls. However, there 
arc plenty of citrons, lemons, oranges, dates, grapes, and 
other fruits. There are alio olive-trees, rufes, and odori- 
ferous plants. Ia the woods and mountains there arc lion?., 
wild beeves, oflriches, monkeys, camelconB, roebucks, hares, 
phea fonts, partridges, and other forts of birds and beads. 
The molt remarkable rivers arc the Guaddcarbar, Madrids, 
Magcrada, and Caps. The form of government is arifto- 
cratic ; that is by a council, whofe prefident is the dey , not 
unlike the doge ot Venice. The members of the divan or 
council arc chofcn by the dey, and he in his turn is elected 
by the divan ; which is composed of foldiers, who have 
more than oxicc taken off the dry’s head. The baihaw is a 
Turk, refiding at Tunis; whole bulincls is to receive the 
tribute, and protect the republic : ilic common revenues are 
only 400,0-0 crowns a-ycar, bccaufc the people are very 
poor ; nor can they fend above 40,000 men into the 
field ; nor more than 1 2 men of war of the line to fca, 
even upon the moft extraordinary occaiions. There are 
generally about 1 2,000 Chriftian flavea in this country ; and 
4he inhabitants can y on a great trade iu been and woollen 


cloth. In the city of Tunis alone there are above 3*00 Tinkers 
clothiers and weavers. They alfo have a tiadc in horics, ^ 
olivet, oil, foap, oft riches eggs and feathers. The Maho- ^ " 
nutans of this city have nine colleges for ftudentt, and 86 
petty fchcol*. The principal religion is Mahometanifin ; 
but the inhabitants confift of Moors, Turks, Arabs, Jews, 
and Chrillian flavea. However, the Turks, though feweft 
in number, domineer over the Moors, and treat them little 
better than Daves. 

TUNK.ERS, a religious feft of baptiila in Pennfylvania, 
fo called from the word /vnlrr, to put a raoricl in fouce. 

They arc alfo called tumbirrt, bccaufc in performing baptifm 
they plunge the perfon into the water with the head firft. 

As the Germans found the Utters t and b like d and f>, the 
words iunktrt and tumbim, have been fometimes wiUten 
dumber f and dumplm. Their church government and difei- 
plinc are the fame with thoie of the Engliih bap tills, except 
that every brother is allowed to (peak in the congregation, 
and the beft fpeaker is ufually ordained to be their rainifter. 

They are a harmlefs, well meaning people. 

TUNNAGE. See Tonnage. 

TUNNY, in ichthyology. See Scoscssa. 

TUNNY-Fishinc. Sec Fishery. 

TURBAN, the hcad-drefsof moll of the eaflern nations. 

It coufifls of two parts, a cap and fofh of fine linen or taf- 
fety, artfully wound in divers plaits about the cap. The 
cap has no brim, is pretty flat, though roundish at top, and 
quilted with cotton ; but docs not covct the ears, 't here 
ia a good deal of art in giving the turban a fine air ; and the 
making of them is a particular trade. The fofli of the 
Turks turban is white linen ; that of the Pcrfians red 
woollen. Tbcic are the diftinguifhing marks of their diff 
ferent religions. Sophi king of Perfia, being of the fc& o- 
Ali, wa9 the firft who aflumed the red colour, to diftinguiih 
himfelf from the Turks, who are of the feet of Omar, and 
whom the Pcrfians efteem heretics. 

TURBINATED, is a term applied by naturaliils to 
{hells which arc fpiral or wreathed conically, from a forger 
bafts to a kind of apex. 

TURBITH-mineral. Sec Chemistry, n° 705, and 
Pharmacy, n° 303. 

TURBO, the wreath, in zoology, a genus of infedt 
belonging to the order of nxrmej iajiacea. The animal is of 
the f nail kind ; the fhcll confifts of one fpiral folid valve, and 
the aperture is orbicular. There are 1 16 fpccies ; of which 
the moft remarkable are, 1 . The Aitorav, or periwinkle. 

T his is abundant on moft rocks far above low- water mark. 

The Swedifh pcafonts believe, that when thefe (hells creep 
hi ;; h up the rocks, they indicate a ftorm from the fov.th. 

They are eaten by the poor people in moft parts of this 
kingdom. Young lobfters arc faid to take up their lodging 
in the empty (hells of thefe animals, which has given occa- 
flon to a notion that periwinkles are changed into lobilcrc. 

2. The clathruti or barbed wreath, ha9 a taper (hell of eight 
fpires, diftinguifhed by elevated divifion* running from the 
aperture to the apex. There is a variety pellucid, with 
very thin edges. It is analogous to that curious and expen- 
fivc fhcll, the 'wentlt-trap. 

TURBOT, in ichthyology. Sec Pleuronectss. 

TURGA*l,or Evict, (Mela) ; fuppofed to be the Tufa 
of Ptolemy ; whom lie places between Caucafus and the 
Montes Cetaunii. The name is fold to denote, “ to defo- 
late, or lay wafte ” Herodotus places them among the 
wild or barbarous nations ot the north. There is a very 
rzpid river called Turk, tunning into the Cafpian Sea, from 
which fome fuppofe the Turks to take their name. They 
made no figure iu the world till towards the 7th century ; 
about the beginning of which they follied forth from the 
4 F a Port* 
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Port* C?{p:«, bid waflc Perfia, and joined the Romans 
againft Chofrocs kiog of Perfia. In 1042 they fubdued 
the Perfians, in whole pay they ferved, and from whom they 
derived the Mahometan religion : and afterwards pouring 
forth, over-ran Syria, Cappadocia, and the oilier countries 
of the Hither Alia, under diftinft heads or princes, whom 
Ottoman fubduing, united the whole power in himfclf, 
which to this day continues in his family, and who fixed his 
feat of empire at Prufa in liithynia. His fuccedbrs fubdued 
ail Greece, and at length took Con (lant inop! e in 1 453 ; 
which put a period to the Roman empire in the Eaft, under 
Cor.ttantine the lad emperor. It is a Handing tradition or 
prophecy among the Turks, that their empire will at 
length be overturned by the Franks or Chrifttsns ; which 
(eem* now to be drawing on apace toward* accompliflimcnt. 

TURCOISE. See Turquoise. 

TURCOMANS A, a province of A fist tic Turkey, an- 
fwering to the ancient kingdom of Armenia. 

TUR 1 HJS» thethrufh ; a genus of birds belonging to the 
order of pajfern. The bill is Araightifh, bending towards the 
point, and flijhtly notched near the end c f the upper man- 
diblc. The nodrits arc oval, naked or half covered with a 
membrane ; the corners of the month are fumilhcd with a 
few (lender hairs, and the tonyuc is (lightly jagged at the 
end. There arc 1 36 fpecics; of which 7 are Britifh, the vilci- 
vorus, pilaris, iliacus, muficus, mfeut, nrerola, and torqUHtua.. 

1. The vifcivorvt, or mifTcl, is the larged of rite genus. 
Its length is 11 inches; its breadth \(y\. The bill is 
(hotter and thicker than that of other thrufhea ; dulky, ex- 
ceot the bafe of the lower mandible, which is yellow. The 
iridcs are hazel. Head, back, and ltffer coverts of the 
wings, are o* a deep olive brown. The lower part of the 
back is tinged with yellow. The lowed order of lefler 
coverts, and the great coverts, arc brown ; the fird tipped 
with white, the lad both tipped and edged with the fame 
colour. The inner coverts of the wings white. The tail 
is brown ; the three outeTmod feathers tipped with white. 
The checks and throat arc mottled with brown and white; 
the bread and belly arc whitiih yellow, marked with large 
(pots of black ; the legs are yellow. 

Thcfc birds build their neus in bodies, or on the fide of 
fbme tree, generally an afh, and lay four or five eggs : their 
note of anger or fear is very hard), between a chatter and 
(brick ; from whence fomc of its Englifh names. Its fongr, 
however, is very fine ; which it begins fitting on the fummit 
of a high tree, very' early in the Ipring, often with the new. 
year, in blowing (bowery weather, which makes the inha- 
bitant j of Hampdiirr to call it the Jlorm-cock. It feeds on 
inlefls, holly and miflcltoc berries, which are the food of all 
rhe thrufh kind : in fere re fnowy weather, when there is a 
failure of their ufual diet, they are obferved to fcratch out 
of the banks of hedges the root of aium, or the cuckoo 
pint ; this is remarkably warm and pungent, and a provilion 
fuitable to the feafon. 

2. The piiari >, or fieldfare, is in length 10 inches, in 
breadth 17. The head is alh coloured inclining to olive, 
and fpotted with black ; the back and greater coverts of 
the wings ot a fine deep chcfnut $ the tail is black ; the 
lower parts of the two middlemod feathers, and the interior 
upper (ides of the outmod feathers excepted ; the fird be- 
ing afli coloured, the latter white. The legs arc black ; the 
talons very ftroog. 

This bird pafTcs the fummer in the northern parts of 
Europe ; alfo in Lower Auftria. It breeds in the larged 
trees ; feeds on berries of all kinds, and is very fond of thofe 
of the juniper. Fieldfares vifit our iflands in great docks 
about Michaelmas, and leave us the latter cud of February 
t-r the beginning of Much. 
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Thefe birds and the redwings were the turd! of the Ro- Turbs. 
mans, which they fattened with crumbs of 63* and bread — * 
mixed together. Varro informs us that they were .birds of 
paffage, coming in autumn, and departing in the fpring. 

They mull have been taken in great number* ; for, accord- 
ing to Varro (lib. 3. c. 5.) they were kept by thoufands to- 
gether in their fattening aviaries. They do not arrive in 
France till the beginning of December. 

3. The muficut , or throttle, is in length 9 inches, in 
breadth 134. In colour, it fo neaily reicmblcs the miflcl- 
thrufh, that no other remark need to be added, but that it 
is lefs, and that the inner coverts of the wings arc yellow. 

The throdle is the lined of our fitigiug birds, not only 
for the fweetnefs and variety of its notes, but for the lung 
continuance of its harmony ; for it obliges us with its foog 
for near three parts of the year. Like the milfcl-bird, it 
delivers its mulic from the lop of fomc high tree ; but to 
form ifs ned defeends to fomc low bufh or thicket : the pelt 
is made of earth, moU, and draw, and the intide is curioufly 
pladered with clay. It lays five or fix eggs, of a pale 
blitidt green, marked with dufky foots. 

4. The r/'Mrr, or redwing, has a very' near refemblance 
to the throdle ; but is lefs : their colours arc much the 
fame ; only the fidcs under the wings and the inner coverts 
in this are of a reddifh orange, in the throttle yellow ; above 
each eye is a line of yellowifh white, beginning at the bill 
and palling towards the hind part of the head. 

Thefe birds appear in Great Britain a few days before the 
fieldfare ; they' come in vaft flocks, and from the fame coun- 
tries as the latter. With us they have only a difa^reeable 
piping note ; but in Sweden, during the ipring, they fing 
very finely, perching on the top of (ome tree among the 
foreds of maples. They build their neds in hedges, and 
lay fix bluilh green epgs (potted with black. 

5. The nt'rvfay or black-bird, when it has attained its full 
ace, is of a fine deep black, and the bill of a bright yellow; 
the edges of the eyelids yellow. When young, the bill is 
dulky, and the plumage of a ruAy black, fo that they are 
not to be diftinguithed from the femaks ; but at the age of 
one year they attain their proper colour. 

This bird is of a very retired an 1 , folitary nature ; fre- 
quents hedges and thickets, in which it builds earlier tba* 
any other bird : the nett is formed of mofs, dead graft, 
fibres, &c. lined and pladered with clay, and that again 
covered with hay or (mail draw. It lays four or five egg* 
of a bluifh-grecn colour, marked with irregular dufky Ipots. 

The note of the male is extremely finr, but too loud for any 

f ilace except the woods : it begins to ling early in the 
pring, continues its mufic part of the lummer, dcfills in the 
moulting feafon, hut relumes it lor iumc time in September 
ar.dthe fird winter months. 

6. The tarqitaiut > or ring-ouxcl, is fcperior in fixe to the 
blackbird; the length is fi inches, breadth 17. The 
bill in fomc is wholly black, in others the upper halt is yel- 
low ; on each tide the mouth are a few bridles ; the bod 
and whole upper part of the body arc dufky, edged with 
pale brown ; the quill-feathers and the tail are black. The 
coverts of the wings, the upper part of the bread, and the 
belly, are duiky, (lightly edged with afh colour. The mid- 
dle of the bread is adorned with a white crefcent, the horns 
of which point to the hind part of the neck. Iu (ome birds 
this is of a pure white, in others of a dirty hoc. In the 
females and in young birds this mark is wanting, whir* 
gave occafion to feme naturalitts to form two fpecics cl 
them. 

The ring-ouxel inhabits the Highland hill*, the north 0/ 
England, and the mountains of Wales. They are all® 
fou;.d to breed in Dartmoor, in Deronihire, and in batik* 
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Tenmne on theiides of ftre*irs. The places of their retreat are not 
_ A known. In Scotland and Wales they breed in the hills, 

■ tr *- r *- but drfeend to the lower parti to feed on the berries of the 

mountain-afti. They migrate in France at the latter fea- 
fon ; and appear in fir.all flocks about Mont hard in Bur. 
gundy, in the bepimitig of October, but feidom flay above 
two or three weeks. 

To thetfe we fhall add the defeription of the folyjlottuCy 
or mocking thrufn, which is a native of America. It ia 
about the fize of a thrufh, cf a white and erey colour, ard a 
reddilh bill. It ii pofltPcd not only of iti own natural 
note*, which are mufical and folcr.n, but it can affun.e the 
tone of every other animal in the woo-?, fi'om the wolf to 
the raven. It Items tven to (port itfeif in leading them 
allray. It will at one time allure the lefler birds with the 
call of their males, and then terrify them when they have 
come near with the fereams of the carle. There is no bird 
in the foreft hut it can thtmick ; and there ia none that it 
ha* not at times deceived by its call. But, unlike Inch as 
we ufually fee amed for mimicking with u*. and who have 
no particular merit of their own, the mock bird i* ever furrft 
to pleaie when it is moft itfeif. At thofe times it ufually 
frequents the houfes of the American planters ; and fitting 
all night on the chimney top, pours forth the fwcetefl and 
the moft various note* of any bird whatever. It would 
frtin, if accounts be true, that the deficiency of moft other 
long-birds in that country is made up by this bird alorc. 
They often build their nefis in the fruit-trees about houfes, 
feed upon berries and other fruits, and arc cafily rendered 
domrft ic. 

TUKENNE (Vifcooni). See Toot. 

TURF, fc/jf, a blackilh earth uted in fcreral parts 
of England, Holland, end Flanders, as fuel. Tort, as 
diftinguifhed from peat, confifts of mould interwoven with 
the roots of vegetables ; when thofe roots are of the bul- 
bous kin J , or in a large proportion, they form the loofer and 
worfc kind of turf ; but when mined w ith a confidcrable pro- 
portion of peat, they form what is cai\td Jionc-turf ; it at 
tirfl hardens, but at lift crumbles by long expoturc to the 
air. 

TURGESCENCE, among phyficians, denotes a (well- 
ing or growing bloated. 

TURGOT (Anne Robert James), the famous financier, 
was born at Paris May 10. 1717, of a very ancient Norman 
family. His father was for a long time provoti of the cor- 
poration of merchants. During this period he wa> the 
ohjc& of general admiration ; and the regularity and eco- 
nomy of hi* adminiftiation procured him the particular rc- 
fpc& of the citizm*. M. Turgot was the youngett of 
three brothers. The eldeft was intended for the r..tik of 
magiftracy, which had been the Ration of his family for 
fevcral generations; the fccond was detained for the arrry; 
and Robert for the church. He had fcarccly attained the 
a,*e at which reflexion commences, when he rcfolved to fa- 
crifice all temporal advantages to liberty and conlcience, and 
to purlue his ecckfiaftical Rudies without declaring his re- 
pugnance to their propofed objtft. At the age of 
years he took hi* degree, and was defied prior of the Sor- 
borne. 

’t he time when it was oeceflarv for him to declare that 
he would mat be an ccckfiaftic was now arrived. 11c an- 
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rounced this reft Jut ion to his father by letter, fitomng the Turgot, 
motives which induced him to decline the clerical order. 

His father confentcd, and he was appointed mailer of re- 
quefts. M. Turcot prepared himfclf for this office by 
particular application to thofe parts of feience which arc 
moft connected with its functions and duties, viz. the Rudy 
of natural phdofophy, as far as it relates to agriculture and 
manufactures, to the tubjeCts of mcrchandifc, and the exe- 
cution of public works, together with fucli parts of mathe- 
matical knowledge as lead to a practical application of natu- 
ral philofophy, and facilitate the calculations that are fre- 
quently needfary in oolitic*, commerce, and law. 

About this period he wrote feme articles for the Encycfo. 
pedity of which the moil capital weic, Etymology t Exigence, 
ExfuujUifrty, Fair, and Foundation. He htd prepaxed fe- 
vcral others, but theft five only were inferted ; the persecu- 
tion fet on foot ajainft the Encydofsdit hindered him from 
continuing to write in it, being unwilling that his opinions 
fhould be publifhed in a work which was received with dis- 
approbation by fume of the moll diltinguilhcd people of that 
time. 

In 1761 M- Turgot was appointed intendant of Limoges. 

In this office he did much good. He gave aflivity to the 
focictv of agriculture eitablifhed at Limoges, by direfling 
their efforts to important objettf : he opened a mode of pu- 
blic inilruction for female pruirffors of midwifery : he pro- 
cured for the people the attendance of able phyficians du- 
ring the raging ot epidemic difeafe* : he tllablifhcd houfes 
of induilry, fupported by charity (the only fpecses of alms- 
giving which docs not encourage rdleucfs) ; he introduced 
the cultivation of potati>rs into his produce, fltc. See 
While M. Turgot proceeded wiih unremitting activity and 
zeal, in promoting the good of the people over whom he 
was placed, he meditated projefti of a more extenfive na- 
ture, fuch as an equal distribution of the taxes, the conllruc- 
tion of the roads, the regulation of the militia, the preven- 
tion of a fcarcity of provifion, and the protection, of com- 
merce. 

At the death of Louis XV. the public voice called M. 

Turgot to the firft offices of gorernment r as- a man who 
united the experience rcfulting Irani' habits of bv.fmcfs to 
all the in-.piovcment which ftudy can procore. After be- 
ing at the head of the marine department only a fhort time r 
lie was, Auguft 24. 1774, appointed comptroller general of* 
the finance*. During his difeharge of this important office, 
the operations he carried on are atlonifhing. He fuppreffed- 
23 kinds of duties on ncccifary occupations, ufcful coNtrafisy 
or merited compcnfaiiona. He abolifhed the corvee (a) 
for tkc highway*, laving the nation thirty millions of livre* 
annually- — He fet afidfc another kind of corvee, which re- 
fpcfled the carriage of military (tores and baggage.— -He 
abated the rigour in the adminiftrotion of indirect impofi- 
thnu, to the great profit of the contributors, the king, and 
the financiers. — He foftened the rnodewf collecting the ter- 
litcrial imports. — He (lopped the progrefs of a plague 
among cattle.— He fupprdfed a (edition conducted with 
art. — He provided for the equal diilribution of fnbli Hence* 

— He pave the utmoft encouragement to the cultivation of 
the three chief productions o? France, viz. wheat, cattle, 
and wine, and to the commerce thence rcfulting. — He re- 
formed a number of abuk*, fume of which yielded a piofit 

to 
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(a) The word comer feems to lie derived from vur, i. e. “ the care of the roads.” It fignifies the call made on 
individuals to (umifh labour and materials in kind for the cor.ftrafiion and repair of roaJs. The fame exills to this day 
in England, under the name oijlatvle duty. It is indeed with us under proper reftriftions ; but in France, where there 
joe no turnpikes, all the roads, which are very g«*>d> were made and repaired by th« comet alone ; whence it became aa 
intolerable but den to the labourm. 
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to fhe place he filled. — He abolifoed as much as he could 
the fale of office*.— He formed many ufc'ul eilabli foments. 
— He paid the penfions of the poorer fervant* of the ftate, 
who were four years in arrear. — He Supplied the ex peaces 
of a coronation* the marriage of a princefs, and the birth of 
a prince. — He facilitated payments as far ns India. — He fet- 
tled a part of the colony dtbts, and put the reft in order. — 
He found the public borrowing at live ar.d a half ptr cent. 
and reduced the rate to four. — He Icflcncd the public en- 
gagements 84 millions. — He found the revenue 19 millions 
deficient, and left a furplus of three millions and a half — 
All thefe he accompliihed within the fpace of 20 months* 
during feven of which levere fits or the gout totally inca- 
pacitated him for bulinefs. 

At length, however, by the artifices of the courtiers, his 
office wa* taken from him ; but when removed to a private 
Ration, M. Turgot did not experience that frightful void 
which is the juft but dreadful punifoment of ambitious men 
when defertea by fortune. The faiences and the belles let- 
tres, which he had cultivated in hi* youth, afforded him con- 
folaticn, whde an adlive fphrre of life was denied him. Na- 
tural philofophy and chemiftry were his favourite purfuits ; 
yet he frequently entertained himfdf with poetry, efpecially 
with tnnflating Virgil into French verfe. * 4 We know (fays 
the Marquis dc Condorcet } but of one Latin verfe compofed 
by M. Turgot, and which was intended for a pi&ure of Dr 
Franklin. 

Eripuit txrfo fuhntn * mox fetptra ijratmb * 9 

The attacks of the gout, under which he had long labour- 
ed, becoming more frequent and exceflive, forewarned him 
of the approaching moment, when, in conformity to the 
lawn of nature, he was going to fill, in a higher order of be- 
ings, the rank which thefe Laws deftioed for him. He died 
Ma-ch ao 1781. 

For a more ample account of this illuftrious ftatcfman, 
we refer the reader to the Hiftory of his Life, written by 
the Marquis de Condorcet. 

TURIN, an ancient, populous, ftrong, hand feme, flou- 
rifoing city of Italy, and capital of Piedmont, where the fo- 
verti’*n refides, with an mrchbifoop's fee, a ftrong citadel, 
and an uuiverfity. It is feated on a vaft plain, at the con- 
fluence of the rivers l)oria and Po. It is one of the hand- 
fomeft places in Italy ; but the air is unhealthy in the au- 
tumn and winter on account of the thick fogs. One half 
of this place is lately built ; and the ftrects arc ftraight and 
clear, being wafoed by an aqueduct. The two largcft 
ftrccts arc the New- ft reel and that of the Po, which are 
lighted in the winter-time. The houfes are handfome, and 
all built of the fame height. The ducal palace confifts of 
two magnificent ft pictures, joined together by a gallery, in 
which are fcviral flatucs, all forts of arms, the genealogy of 
the dukes of Savoy, a representation of the etlcftial figns, 
a royal library, and many other curiofitie*. Befides thefe 
two flru&urcti. there is the palace of the prince of Carignan, 
the bofpital of St John, the feminary of' the Jefuits, the royal 
lio'pital, and the metropolitan church ot St John, wherein 
they pretend to keep the eloth in which is the print of the 
face of Jtlus Chnft. f hefe are all fuperb ftructures. When 
the plague reigned at Msrfeillea in 1720, a great number of 
artificers withdrew to Turin ; infomnch that there arc now 
above 87,000 inhabitants, and 48 churches and convents. 
Turin is very well fortified, and extremely ftrong ; as the 
Trench found by experience in 1706, who then befieged it 
a long while to no purpofe. The citadel, which is flanked 
with five bullions, is without doubt a mafterpiece of archi- 
tecture. There arc very fine walks on the ramparts, which 
require tw o hours to pafe round them. There are alio very 
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fine gardens on the fide of the river Po j and die hemfe com- Turkey 
mouly called La Chant e is remarkable, as there is room tor '■ — 
3000 p x>r people. The college of the academy is very 
large and well built, and has a great number of ancient in- 
fenptions. In the royal library arc 19,000 manuferipu, 
befides 30,000 printed books. It is charmingly feated at 
the foot of a mountain, 62 milts north eaft of Genoa, 72 
fouth-weft of Milan, and 280 north-weft of Rome E. Long. 

7. 45. N. I. at. 44. 50. 

TURKEV, in ornithology. Sec Meleaqxi*. 

Tuakey, a very extenfive empire, comprehending fome 
of the richell countries in Europe, Afia, and Africa. See 
Turc/e. 

Under the article Constantinople, n» 1 x t, et ftq , wt ruA^j 
have given an account of the origin and procrefs of thenople (*. 
Turks, as far as feemed neceflary for underftanding the fub- <om «* t l< 
fequent and more important part of their hiftory. In 
they made themfelvea matters of the city of Conftantinople, 
which from that time became the capital of their empire. 
Mohammed II. at that time the fultan, after having treated 
the inhabitants with the greateft cruelty, began to think of 
adding Servia to his dominions. Accordingly, in 1454, he 
entered that country at the head of 20,000 men, and obli- 
ged the inhabitants to pay him an annual tribute of 40,000 
ducats. On his return to Adrianoplc, Mohammed re- 
peopled the towns and village* about Conftantinople with 
4000 men and women who fell to his (hare ; and going to 
that city, built a palace eight ftadia in compafs, which he 
lined with lead taken irom the monafteries. Next year a j 
fleet was fent againft the illands of Rhodes and Chios ; but^nfacnif 
the attempt on both proved unfuccclsful : however, the ifltnd^ff^ff 
Cos was reduced, and fome other places ; after which tlie^^ 
fultan, turning his arms towards Hungary, laid fiege to 
Belgrade. At firft he met with fucccis ; beat down part 
of the wall, and lloppcJ the navigation of the river with 60 
veffcls : but the celebrated John Hunniades, happening to 
arrive at that critical jun&ure, made a furious tally, entirely 
routed the Turkifh aimy, wounded Mohammed himfelf in x 
the thigh, and burnt all his foips. Hunniades himfdf didMohl*- 
not long furvivc this engagement, dying foon after of a wound rc:a -* 
he had received therein according to fome, or of the plague 
according to others. ** 

Mohammed being thus rcpulfed from Belgrade, fet about 
the entire conqueft of the Morea, the ancient Peloponncfus. j tk 
The Grecian princes, among whom were two of the cmpe-Mon* 
ror’s brothers, 'i'homas and Demetrius, were fo terrified by 
the taking of Conftantinople, and the great progrefs ot the 
Turks, that they prepared to retire into Italy ; upon which 
the Albanians fei/.ed on the country, chooiing one Manuel 
Cantacuzenus, a Greek, for their prince. Then falling on 
the Greeks who remained, they made an offer to the fultan 
of the cities and fortrefles, provided he would allow them 
to keep the open country ; for the Albanians were fltep- 
herds, who had no fixed habitation. At this time, however, 
die fultan chofc rather to fupport the Giecks than to let the 
country fall into the hands ot fuch barbarians ; and having 
defeated the Albanians, was content to accept of a tribute 
from the Greeks. But the danger was no foouer over, than 
the Grecian princes revolted anew ; upon which Moham- 
med entering the country with a power ul army, prince 
Thomas, with hit family, fled to Italy ; while Demetrius ^ 
thought it moll eligible to lubmii to the fultan, by wbotn®^ 
he was carried away, with many of the moll confidcrable.,,^,^ 
per ions of Lacedaemon, Achaia, &c. where Turkifh gover-miu. 
nors were appointed. Two thouland families were alto car- 
ried away from the Morea, in order to be let tied at Con- 
ftantinople, and 2 coo young men to be enrolled among the 
fultau’s troops. Matty cU:es at this lime fell into the bands 
$ of 
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^Tttikey. 0 f the Turk*, among which the principal were Corinth and 
" ~ ’ Athens. The Gtecks, however, ft ill made fomc faint 

ftniggki ; but all ia vain : for by the year 1459 *hc whole 
country was fubdued, excepting fume maritime place* held 
by the Venetian* ; and prince Thomas was obliged finally 
to take up hi* abode Rt Rome, where he was lodged in the 
pope’s palace, and had a peufion of 3000 livres a-) ear allow- 
ed him for his expences. 

Mohammed now purfued his good fortune ; and having 
7 made war on the emperor of Trebizond, he fubdued his do- 
with minions, and put him to death. His carter, however, wax 
Sender be*; fur fomc time (topped by Scandcibeg the Epirote. This 
prince had already defeated an army of 12,000 Turkilh 
g horfe, of whom only 5000 draped the (laughter ; and dif- 
HT fucceA P Cr ^ another, with the lols of their general, and 4120 of 
•jra'tjflt the bis men killed on the foot. Encouraged by this fuccefs, he 
Turk*. laid fiege to Bel ;radc, which it feems was now in the hands 
of the Turk? : hut, through the treachery or hi* Icouts, his 
army was defeated, and 3000 of his men killed ; upon 
which, one of his generals, by name M yes , went over to 
the Turks. 

Scanderbeg, not at all difpirited by this misfortune, pro- 
fecuted the war with the uunolt vigour. His hrtt enter- 
prife was strain ft his perfidious general Mofcs, who had been 
immediately put at the bead of an army by the fultan. This 
army was by Scanderbcg totally dcitroved, excepting about 
4030 men ; upon which Mofcs fell into fuch difgrace with 
the Turks, that he returned to hi* old matter, who forgave 
bis treachery, and rcllorcd him to all hi? former polls. 

The had fuccefs of Mofcs did not prevent Amefa, the 
nephew of Scanderbcg, from following his example. Mo- 
hammed received him kindly, and tent him with ilhak ba* 
fhaw of Conftantinople ; whom he intruited with an array of 
50,coo men ajainft his uncle. Scanderbcsr, with only 6000 
men, retired towards Lyffa, a maritime city of the Vene- 
tians. The Turks purfued, contrary to thc advice of Ame- 
fa ; and being furpriftd by Scanderbcg, were uttciiy defeat- 
ed, with the lots of their camp, 20,000, or, according to 
others, 30,000 men killed on the fpot, and the treacherous 
Amefa taken prifoncr. With the like good fortune Sc an - 
derbeg defeated three other Turkifh armies, one of 20,000, 
another of 30,00c, and the third of ifc.ooo men. On this 
Mohammed fent againft him an old experienced commander, 
at the head of 40,000 chofen troops ; but as he likewife was 
able to atchicvc nothing, the fultan drought proper to con- 
clude a peace with Scanderbcg in 1461. 

Mohammrd being thus freed from fuch a trouble fomc 
enemy, completed the conquctt of the Greek iflandt ; tub- 
Bofnia, and Illyria, extending Ills empire 
nearly to the confines of Italy. But a* it was cafy to fee 
x x that no conquefia would tatisfy the Turkilh ambition, the 
A f»*rvni- Venetians, who found themfclvcs ill-treated by their warlike 
dablc eom. neighbours, entered into an alliance with the Hungarian*, 
^■onft ihc 10 rr P rc ^ § 'he overgrown power of the Turks, and prevent 
turkifh the weftern parts of the world from being totally over run 
by them ; and into this alliance Scanderbcg was loon drawn, 
ootwithllandipg his treaty with Mohammed already men- 
tioned. The Hungarians invaded the Turkilh dominion* 
on the wed fide, defeated fume troops, and carried off 
*0.000 flaxes : the Venetians invaded the Morca, where they 
made f -me conqucfts, but were loon obliged to abandon 
wk*h C vari- them : however, they recovered the iftand of I.cmnos ; but 
OM, fucccX.- being defeated in two engagements at land, they were obli- 
ged to folicit afBfiance from France, Germany, and Spain. 
Having obtained confiderable fupplies troni thofe parts, 
they attain entered the Morea ; but meeting with ft ill worfc 
fuccefs than before, they applied for alfiftancc to Matthias 
the ion of John 11 unmade .» king of Hungary. Matlhia* 
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willingly made another incurfion into the Turkifh dominions, Turkey, 
ravaged Scrvta, and carried off a vaft number of priioncra * 

with a great booty. 

In the mean time, Mohammed, fearing left Scanderbcg „ 
fttould be declared gcncrabflimo of the Chriftian forces, fent 
to him, defiling a renewal of the league between them. But 
this being retulcd, the war was renewed with the 1 it mo ft vi- 
gour. Many Turkilh armies were Cent againlt this hero ; but 
they were utterly defeated anJ difperfed, till the year 1466, . T * 
when by his death the fultan was frred from the mod 
mid able enemy he had ever encountered. , . 

The death of Scanderbcg was followed by the entire re-Epitusand 
duCt ion of Epirus and Albania. The Venetian* in 1469 Alba n* rc- 
defeated the Turk? iu a pitched battle; but were driven ^* ued * 
out of Negropont, at that time the ftrongeft city i'' Europe; 
arter which they entered into an alliance with Ferdinand 
kir.g of Naples, JLcwi* king of Cyprus, and the grand ma- 
iler of Rhodes, at the fame time that they fent ambafTadora 
to Uzun Haffan king of Pcrtia, in order to perfuade him 
to attack the Turkifh dominions on the call fide. 
med did not lafe bis courage at the numl>er of his enemies ;*«,.» ohli.~ 
but having defeated the Pcrfrans, reduced the Venetiani togedtofue 
fuch diftrels, that they were obliged to conclude a treaty in f° r l H * cc * 

1 479- 

In 1481 the war was renewed, and the city of Rhodes 
befieged, but without fuccefs ; however, the city of Ceplia- 
Ionia was taken from the Venetians, Italy invaded, and the ,5 
city of Otranto taken. This was the laft of the exploit* of Death of 
Mohammed li. who died this year of the qout, and was* Tan Mo— 
fucceeded by his fon Bayczid, or Bajazct II, Under this * uimmc,i * 
prime a war commenced with the Manulukes of Egypt, 
which, under hi* fucccffor Selim I. ended in the total fub- 
jeftion of that country. Bajaan, however, greatly facili- p 
tated Selim’s conquctt by the reduction of Circafllj, w ^ encc c©uqueft* 
the Mamal-.ike* drew* their principal refoutcc*. Cara- ,4 the 
mania and Croatia were totally reduced; the cities of Le. Turks, 
panto, Modon, and Duraza, taken by the Turks, though 
the Venetians recovered Ccphalonia ; Syria on the tail, and ^ 
Moldavia on the weft, were invaded and ravaged by the vie- p face 
torious armies of the fultan ; till at lad a peace was concluded eluded, 
with the European powers in 1503. iy 

The year 1509 is remarkable tor a dreadful earthquake T* r |h- ^ ^ 
at Conibntinople, which overturned a great number of 
houles, and deilroyed 1 3,000 people ; being alfo followed CtMiftanti- 
by an epidemic diltemper, which carried off great numbers, nople. 
About this time alio the fultan, finding the infirmities or old^ 10 
a jre drawing on, and being defirous of palling the remain- j^*!*^*^ 
dtr of his days in quiet, rt.olved to refign the throne to frisniti* <xf rc- 
eldeft fon Achmcd. But having engaged in this affair with tuning in 
too great precipitation, and before he had gained over the| J . v '^ r 
grandees, his fecund fon Selim, whom he hid fivide gover-^ * 
nor of Trabezond, hailily c ruffing the Euxine lea, dethro- 1T 
ned and put to death his father, in the year 1512. •* dejwtfeJ* 

The new emperor, who bad not tcrupled to facrifice hia* nt * P*** 1 ^ 
father to hi* ambition, did not hcliiatc at eftablifhing him- 
fclf on the throne by the death o* his brother alfo. Accoid-hxt sdiaw 
iu 'ly, as Achmcd, knowing he could be nowhere fate, re- 
folved to Hand on his defence, Selim with a poweifnl army 
marched- agamft him ; and having defeated the few forces of %% 
his brother, took him prifoncr, and put him to death. Ha- s c fi m 

ving thus fecurcd himlclf, he marched a^ain.l the Ferfians, feso tJ*c 
whom he overthrew in & gjeat battle ; after which l*e took.* ><,, ^ 4,; ' 4 - 
the city of Taurus ; made fomc other conqucfts ; and having l n " 
fecured tranquillity on tlie eailern fide of hri dominions, l 
turned his arm* againll Sulun Gauri of Egypt. Ilim he 
reduced in the manner related under the article Eovr r, death* 
101. His farther deligns of conqueft were fruftrattd by Ui< ' v 
dcaiiij which happened in the year ij uj, 

Sclitxk 
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T -W. Stfim was fuccreded by bis fon Soiyctiail I. fumamed Ka~ 

/ rami, or 7 ht /..a*u~ivrr t who proved no left ambitious and 
UfiK-tcdeJ wirlike than lift father. Having defeated and killed the 
by Solyman governor of Damafcus, who had rebelled againil him, he at 

* war ‘Ac tacked the European princes with a dcGgn to extend his do- 
p.-uuj. minions ns far to the we fl ward as he poflefled to the cafl- 

wird of his capital. In r 510 he fet out with a great army 
to conquer Hungary. The city of Belgrade v/u immedi- 
, V atclr inveded, arid in a ihort time taken. Rhodes nlfo he- 
e° r * n P Stacked ky a gtcat force by fea and land, was obli- 
jiiiuc l. K c d 10 ittbmit, after a mod dtfpcrate refinance, as is related 
under that article, n Q 2 et feq. \ and Solyman entered the 
city in triumph on Chriftfflu day 1522. His conquefts 
for fome time were flopped by a rebellion in Egypt ; 

1$ but this being foon qtiafhcd, the war with Hungary was 
The king renewed in 1525. King Lewis having ralhly enga- 
g C( j t j, c •purkii’h army of 2 00, 003 men with only 25,003, 
•mjkdicd. defeated, himfelf drowned in a ditch, and 

• his whole army, excepting a few horfe, cut in pieces*— 
This defeat was followed by the furrender of Buda, which, 
however, the Hungarians rttook in 1528; bat next year 
it was a fain taken by the Turks, and foon after both the 
*7 Moldavia* fubmilted to their jurifdiflion. The city of Vi- 
fi‘K^dwrtb- cnna wa * inverted: but a f ter being reduced to the 
o-ciucceft. u rca,e! l rtraits, the fultan was obli, red to abandon the fiege 
by the coming on of the autumnal rains ; which, however, 
he did not without barbaroufly Tnartacring all his prifoncr*. 

The railing the liege of Vienna was followed by an en- 
tire repulfe of the Turks from the German territories : on 
c-or^' w bich Snlymtn, refolvir.g* to extend hb dominions on the 
Biedad** call, fubdued the country of Georgia, and made himfelf ma- 
kc. rede* Her of the city of Bagdad ; at the fame time that his admiral, 
ced. the celebrated Barbarofla, ravaged the coarts of Italy, and 
took the cities of Biferta and Tunis in Africa. But, in 
Tun?*rr , 53^» * ,c ‘ va * obliged to retire before Charles V- of Spain, 
by v b° rcton ^ the city of Tunis, Solyman, to revenge this dif- 
Charles V. g rtcc ; Jnfpcndcd lor a time the war in PerGa, in order to 
turn all his forces againft Italy : but while this country wa* 
in danger of being totally overwhelmed, a Venetian captain 
having ralhly taken and funk fome Turkilh veifcls, Solyman 
changed lift defign of attacking Italy ir.to that of chafliiing 
• the Venetians. However, alter fome trifling encounters, a 
peace was concluded In 1 540. 

Hungary This year the war was renewed in Hungary : the tranf- 
rcJuced to a&ions were very' unfortunate for the Chriftians, and ended 

* Turkilh j n the entire reduction of the kingdom to a Turkilh pro- 

province. The kingdom of France, being opprefled by its 

enemies, entered into an alliance with Solyman, who was 
now grown fo powerful, that the whole European powers 
31 feemrd fcarcc able to refill him. However, in 1565, he 
Malta be- was baffled by the knights of Malta, as is related under 
fUgcdtm- that article; and in IC<S6 an end was put to his ambition 
.fwccMall, lnd u; , co , q ,, cft . b) . aeMh . 

Solyman was fuc c eedc d by hi* fon Selim II. fumamed 
3* Aft//, or 44 The Drunken.* 1 Under him the empire at firil 
„A -count of J 0 ft noiliing of its Infire ; but in 1571 the maritime power 
£ w °f Turks was almoft entirely deftroyed at Lepanto, 
> 1CW * vbtre one of the mofl remarkable fca-engagementa mention- 
ed in hitlory took place The Chrirtiaa fleet was command- 
ed by Doria the Venetian admiral ; and confided o 1 78 Spa* 
oiih and 3 Maliefe galleys, umler Don John of Autlria. na- 
tural Ion to the emperor C baric* V. Befidcs thcle, under 
Venieri, a Venetian officer, were 108 galleys, figalleaflcs, 

* tall jhips, and a great many fmail galliot*. Colonna, a 
kinlman of the pone, hid alio 12 of his galleys under his 
commsml. On board this fleet wire ao,cco good foldicrs, 
many of them perfoiu of great quality, who went volunteers 
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in the expedition. Though the Turkilh fleet conf.rted of Tadrrv 
335 fail, the moll experienced officers were agaiaft fighting l— -vH 
at that time, confidcring the great ftreogth of the confede- 
rates, and that there was no nrceffity for an engagement. 

But the opinion of Ali Partia, the chief admiral, who was 
for a battle, prevailing, Parte u Pafha, the next in command, 
took on board I2,ooo janifaric* and Ipahis, drawn out of 
the neighbouring garrifons ; bcfidcs 4000 other foldiers. 

Then putting out of the gulf, the fleet fleered their courfc 
-for the ifle of Corzalites, of old Eehinates, hall*. way between 
Lepanto and Patras 5 and the Chriflians moving towards 
them, both fleet* came in fight, Odkobcr 7. afternoon. 
Hereupon Don John, having ordered the great enGgns of 
the confederates, which was the fignal for engaging, to be 
-hoirted, clad in armour, went in his long boat to encourage 
the feveral fquadroBa of the centre under his command < 
while Doria did the like in the right wing, and Barbadico, 
the Venetian proveditor-gencral, in the left. 

The fignal was no fooner given, than the Turks, with a 
hideous cry, fell on fix galleaflcs which lay at anchor near 
a mile a head of the confederate fleet ; but thole (hips fired 
fo briflely on them, firft from their forccaftlcs and then is 
they parted by, fo galled their galleys with whole broad- 
fide*, tlm feveral of them were funk, which made the reft 
bear farther off The wind I ike wife chopped about to the 
well, and incommoded the Turks with the I moke. How- 
ever, they foon rallied thtir difordeied fquadrona, and came 
on with furprifing rcfohrtfon. The action was continued 
for feveral hours with equal bravery on both tides ; but vic- 
tory at latt declared for the coqfedcratcs. yj 

The number of Turks (lain in this famous naval fightTheTste 
could not with certainty be known. An author who wrote 
an account of this war, makes their number 32,0100 btfldet*^^ 
prifonera, who were about 3500. The .galleys taken from 
them amounted to tfii. Forty more were funk or burnt} 
and of galliots, with ether fmail vclTcls, about 60 were taken. t< 

Notwithrtanding the prodigious lofs furtained by the L,ale * , '■ 
Turks on this occaGon, the confederates reaped but little 
advantage from this victory ; and next year Kilij AH Ps-tkCta- 
fha, who had fucceedcd to the port of high admiral, fitted lissrir* 
out a fleet of 250 galleys, with which he ravaged the coaftsdiewM* 
of Chriftcndom wherever he came, and maintained his ground 
fo well, that the confederates could never gain the lead ad- 
vantage over him. j f 

The Turkilh power from this time, however, began top-Hive 
decline. The progrefa of civilization being much mor«tbcT*ifcA 
quick among the wefteni nations, and their improvements P 0 * 41, 
in the art of war very conlidcrablc, the Turks found it not 
only importable to extend their dominion over Germany, but 
even a matter of fome difficulty to withftand the power of 
the weftera princes. During the remainder of the rriiffl of 
Selim, the war was carried on in Hungary with little advan- 
tage on cither fide } but under his fucccffor, fultan Murad 
III. the i’urks met with feveral feverc checks from the Ger- 
mans. 

In 1594, Mohammed III. having fucceedcd his father 
Morad, dell royed hi* 19 brethren, in order to fccure himfrit 
on the throne ; and for the fame rcafon catifcd 10 of Irs 
•father's wives and concubines to be thrown into the fea, left 
any of them fhould prove with child. ‘1 he emperor Ro* 
dolph 1 1. having entered into a confederacy agair.ft him with ^ 
the princes of "L'raniylvania, Walachia, and Moldavia, dc-^. 
fcated the Turks and their Tartar auxiliaries in feveral en- 
gagements, and took many cities; while fo grievou* a fa- 
mine and plague ia?ed in Hungary, that of 85,000 Tfrtsrs^ , * 
who had entered the country the year before, fcarce'doOc| 0(e%a fis 
remained alive. This was followed by new misfortunes : fu [■„«!. 
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Turkey. th«t in the yea r following the Turk* were entirely driven 
— ^ out of Tranfyhrania, Moldavia, and Walachia. 

War with *^ 2f i voder Othman or Oman ll. we find the 

P hn i. Turk* firft erga red in a war with Poland ; but a peaco was 
concluded the tame year; the chief article of which was, 
Thr 1‘ h« that the Poles fhould have a free trade in the Turkiih do- 
^ ro trait m '”' on, » * n ^ ^ ^ or this their merchants fhould pay 
i j Turkey 1 IC »-°° fcquins. The Turkiftt affairs continued pretty much 
43 in the fame w?y till the year 1673, when a dreadful war 
Wtr with broke out with Germany, K'.ffia, and Poland, whofe army 
* ,Ti *» wa* at tlut time commanded hy the celebrated John Sobi- 
»rd The T car before, hoftditics had commenced on ac- 

count of the Poles having endeavoured to detach the Cof- 
fack* from their allegiance to the lultan At this time 
the Turks were fuccefsful, throu/h the diflenfion 3 which 
reigned a mono the Pole* ; and the latter were obliged to 
4I pay an annual tribute of 20,003 tixdollars, and to dtlivcr 
The Piiles up 48 towns and villages in the teiTitoiy of Kaminieck. 

* However, the articles of this treaty were never executed ; 
for in 1673, the Hates of Poland fent a letter to Kyoprili 
Ahmed Paflu, the vizir at that time, informing him that 
they considered as null the conditions of the treaty, being 
concluded without their content, and that they would ra- 
ther fuffer death than fubmit to the infamy of paying one 
The da'** tingle f?r thing by way of tribute. On this the lultan, Mo- 
rshT H to bammed IV. determined to take a feverc revenge or* their per- 
y fy the | f e t out with a great army ; hut mi ertiiely defeated, 
tXC< * ry * with the loft of 2 :',oco men killed on the Ipot, all the ba j- 
page, 2 >,030 wag gon loads o provifion ard ammunition, 
The i’urk and *000 purfes of money for paying the army. Soon af* 
4 cir*te i, ter this vi&ory, John wa* proclaimed king of Poland : but 
condo led. His 'uhjeCts, jealous of hit glory, refufed to fopport him pro- 
pc'ly in profecutini* his advantage ; fo that, lour years af 
ter, a treaty was concluded, by which the Poles tor ever re- 
figned their pretenfions to Kammieck and to the dominion 
of the Coffacks in Podolia. 

Thr fork* Hut though peace was thus made with Poland, the war 
an T-s a »was carried 00 very unfucctfsfully with Ruffia. In 1678, 
dcfe»*ed ) an , rm y of the Tartars was entirely cut in pieces or taken 
near the city o f Cherin ; which fo intimidated another army 
of 40,0 o Turks, who had waited for the arrival of thefc 
auxiliaries, that they threw away their arms, and fled with- 
out Hopping till they had croffed the river Bog. This de- 
feat inclined the lultan to peace ; but the negotiations pro* 
vin*» ineffectual, he, in 1679, again fent a powerful army of 
Anther 8 3,300 Turks, j.,iOO Tartars, and 4030 Coflacks, tinder 

arm> *ie- the command of the vir.i-, to rettieve his loft honour. 'This 
fc ret, an army, however, fucccedcd little better than the former : 'or 
r r«ui *° v ’ 2,r w * 5 ^ ef,catt ^ * n f« v cral engagements; and at laft, 

ltrei*. * according to cullom, put to death on account of the bad 
fuccefg of the war. In j/*8a the Venetians again declared 
Wir 4 w . t *t war. while the Poles and Germans continued their hoftilitics 
the Veil©- with the utmoH violence. he Turks were forced to yield 
<iao«. to the lupttior fortune and valour of their adveriaries ; they 
were defeated in a great number o‘ engagements, ami loft 
many phees oi importance. In (hurt, their affairs deemed 
to be totally going to wreck, when, in i<id8, they were re- 
*j-^ c Turk trieved by the new vizir Ahmed Kyoprili, a man o* great 
iOi jffun (kill and experience in war, as well a* of the moll upright 
retrieved and bid melds character. Ilavin* prevailed ill the divan to 
g have the w'ar carried on, he applied hi* whole catr to the 
raifing of an army, and providing wailikc florcs. But find- 
thc people everywhere intimidated and uiiwiQin 1 to oppufe 
the enemy, the treafuiy exhaiiilcd, and an univerfal huiiour 
Mr r-^uIVs P^vailing, he made a new kiud of proclamation, in which he 
the cm u told the people, that 44 as he found it neccrtary to trult the 
fiafm of the command o* the army againtl the hau/hty Germans to none 
people. but himfcl 4 , to he would not employ in this expedition any 
Vot. XVIII. Part II. 


fo’dier forced into the fetvrcej knowing thaf the will \ra« Turkey, 
of more value with God than jhe deed ; that he would only ** v ^ 

put the Muflulmans in mind, that, by the piecepls of God 
and his prophet, cvciy one is commanded neither to avoid 
martyrdom, nor to dcfpair of fucccfs a^ainfl inhdtls, &c. 

Having tlius once routed the enthufiafm of the common peo- 
ple, they flocked in nreat numbers to his ftandard ; after 
which, having reformed many abides both in the civil and mi- 
litary departments, he led them agahft the enemy. The good 
effe&s of his reformations were evident. Great numbers of 
the enemy were cut off, and almoft all the important places 40 
taken which had been loft before, when, in 1691, he was fast Uft 
defeated and killed hy the Germans at Iflankamcn. After*! »ra*ed 
h's death the 1 urkifh affairs again ftll into diforder ; aud, an ^ 
thou h the utmoft efforts were ufed by fuccceding vizirs, 
no progrels could be made; and, in 1697, a prodigious 50 
ove-throw was given them by Prince Eugene atZent*. At p « rc c< >n« 
Ia.fl, in 1698, all parties being weary of fuch an expenfive 
and ruinous war, a pacification took place at Carlo wit z, but 
on different terms with the different nations who had been 51 
at war with the Tuik?. The emperor made a truce *or ajTe ms / 
years, upon condition that all Tranfylvania (hould here-" 1 l ‘ € w,tfl 
figeed to him: the city of Temefwaer was to be reltoicd to 
the Turks, and the navigation of the Tciffc and Maros ri- 
vers he free to both nations ; that the country between the 
Danube and the Tciffc, called BoebAait, remain in the em- 
peror’s hand* ; that the boundary of thccaftern part of Hun- 
£' ry, belongin g to the emperor, (hould be a ri ht line f, rawn 
from the mouth of the Maros towards the bstiksof the river 
Tciffc to the mouth of the Boffut. where it falls ioto the 
fSaave ; that towards the fouth the Saavc (hcidd part the 
*! urkifh from the Imperial limits, till it receives the Unna; 
and that no new cafttes he tides Belgrade and Pctcrwaradui 
fhould be erected, or old ones fortified, anywhere within 
thefc boundaries. 

The Ruffian ambaffador made a truce only for two years, Wi'h the 
upon the foot of each party pofleffin^ what he had taken. iUflbus. 
The Poles made a truce on the like terms with the fuhan ; 
namely, that they fhould have Kamir.icck, Podolia, and U- 
krania, reftored to them, in the fame extent as po (Tiffed hy 
them before fultan Mohammed’s firft expedition into Po- 
land ; and, on the other hand, refign Soczava, Nemoz, and 
Soraka, in Moldavia, to the Turks. The Venetians obtain- Wirh the 
cd thefc conditions : that all the Morea, as ar as Hexami Venetian*, 
los fhould belong to them ; and that the firm land, with Nau- 
paktum (or Lepanto), Prevefa, and the callle of Romania, 
which had been demohthed. fhoull be rrtlorcd to the Turku; 
that the bay of Corinth fhould be common to both, an ! the 
Venetians potTefs Lcukidc with the adjacent ifiands The 
yearly tribute paid by the iflands in the Archipeligo to the 
Venetians was to Ik aboliiheti ; and Z^kinth to be declared 
free from the like burden by the Turk*. la DU .atia, 

Knin, Cing, Kjklut, Verlikx, Duare, and Vergoraz, were 
to be left to the republic, and fixed as the bou. darics of 
their dominions on tlut fide. I he Ra uHans were to con- 
tinue free, and the Venetians to retain the c a files of Caltle- 
m novo and Rifa-'o, with what they pofllfltd inthenci h- 
bout hood, both parties were allowed to forth y thtir bor- 
ders with new fortrtffcs ;* or to repair thofc which weft de- 
cayed, (xciptiug Naupaklum, Prevefa, and the exilic ol Ro- 
mania be'oie mentioned. 54 

From the conclufion of the peace Carlowitz to lheTw r k di 
year 1769, nothing very remarkable occurs in the 1 nrkillr'^ ^f 
hiftory, except 'n» their recovery of the Morea from the ' 
Venetians by the treaty of Paffarowitz. (See the article Ve- 
nice). I heir war with the Rufli'ins ur.der Peter the Gieat 
h*4 been tak^ n notice of mulct the article Russia ; th fc 
afterwards with Persia, under that article. None o tin lie, 
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t * T ' ur1tfV - indeed, were of any great confluence ; but, in T769, a war 
commenced with Ruffin, whtqfi threatened the Ottoman em« 
pire with dcftruClion, and which hzs given it fuch a fevere 
V»- with check as it can fczicely recover. The origin of this war 
Kullift- is given Utj'lcr the atiirle Pol.snp, n° tot ; nnd during the 
courfc o * it, an almod uninterrupted tram of fucccft i-tiend- 
cd the Ruffian arms. — About the end of March 1769, a 
body of Ruffctn troops made themfclves matters of the im- 
portant lot t reft of Aloph, at the mouth of the river Don., 
In the end of April, prince Gallitzin, commander in chief 
of the Ruffian army on the frontlets of Poland, pzfled the 
fiver Nitftcr, hoping to take the fortreft of Choczim by fur- 
prile ; but bring difappointed, he ivas ob’i-cd to return. 
Near the beginniuj* of July, however, he again pafied that 
river, and on the 13th attacked and defeated the van of the 
The Turks grand vi jur'a arr v, confiding of about or fto,:oo 

(ideated. men. '\ hirtecn thoutand of the fugitives entered Choc- 
zim ; which was next day invelled by the Ruffians: but 
they' were *t hft obliged to raife the fiepe and repafs the 
Nicflcr ; which they could not efftft without confuicrable 
lots. 

In the mean time, both the Ottoman and Ruffian coutts 
58 were di'plcafcd with the conduct of their genera]*. i he 
The 'l urk- Turkdh grand vizir was deprived of hi# command, and af* 
i<h v zir l ! <* lerwart l„ Inrheaded ; awl was iucceeded by Moldovani Aga 
pacha, a mm of a bold and entcrpriling fpirit. On his 
firft takin r the command of the army, finding it impofliblc 
to fubfift where he was, he attempted to lorcc a paffige 
over the Niefler ; but bein.' three times repulfed with grett 
loft, ly? made a precipitate rctieat towards Bender, at the 
fame time drawing the troops out of Choczim, which the 
Ruffians immcdiatily took por iffion of. 

Prince Gidlitzn was now fuperfe led by general Roman- 
zow, who took the command of the army on the iqth of 
September. Soon after his arrival, lie rcceivtd news of the 
fucccfs ot peneral Elmpt, who, with a body of 10,000 men, 
had reduced the province of Taffy, He iuvdled Bender; 
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but finding the feafon of the year too far advanced, he foon 
6 1 withdrew his troops, and pul them into winter quarters. 
tJrfjcecf— This firft campaign had proved fo unpropitious to the 
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treft of Killa Nov*, at the mod northerly month of the Da* Tori*, 
nube, furrendcred by capitulation ; and likewife that of Ac- ' 

kern-an, or Bialogorod, near the mouth ot the Nicflcr. ben- . v 
der was taken by Itorm on the 27th of November ; and thc«.n,in! 
Ruffumv, enraged at the obflinate reliftance they had met u* si-uK* 
with, made a terrible daughter of their enemies. Ir w **£^ u *’ 
computed that Jd, 0'0 Turks perifhed on thb oceafion. The“ 
fort reft of Briilow, lituated on the northern fide of the Da- 
nube, was invelled on the 26th of September ; and the par- 66 
rifon were fo much intimidated by the takin'.* of Bender, 
that thev abandoned the place, and moft of them were drown* bcr ‘ 4 c ”* 
cd m crofting the river. - During this campaign, it was rcc-., 
k< ned that the Ruffians took 1000 pieces ot cannon fiomiftni 
their encmier. 6; 

This vear alfo a Ruffian fleet of 16 or 1 8 (hip* entered t 
the Mediterranean, and landed a body of troops on the 
rca. Thefe being joined by the Greeks committed great Uil ^^ 
cruelties on the Turks, an I made themfelvcs matter* of almoff tu. 
the whole country. At lift, however, the Porte, notwith- 
ftanding their bad fucccfs in other parts, found means to fend 
a force into the Mores fufficient to overpower the Ruffiar.s. 

The Greeks now fuffered in their turn ; and the Ruffians, 
hearing that a Tuikifh fleet had palled the Dardanelles, 
abavdoned the More*, and failed to meet their antagoni:!*. <1 
A batilc enlued, in which the Tuiks were defeated; and^J^* 
having imprudently retired into a ncighbourim? harbour, they 
were next day entirely deflroyed by the Ruffian fire IhipSiic*. 
except one fhio of 64 guns, which was taken. I his fleet 
confided of 15 fhips of the line, from 96 to 60 guns, three 
lar <e frigates, and feven large armed vefi’eU, bebdts galleys. 

After this viftory, the Ruffian fleet blocked up the mouth 
of the Dardanelles, intenupted the Turkifh tiadc, prevent- 
ed the carrying of provifionx to Conflantinople by Cea, and 
railed contributions from moil of the iflauis in the Archi- 
pelago. 6? 

I11 1771, matters did not at firft go on fo fucceftfuUy ooTtKlub 
the part of the Ruffians. On the fide of the Danube, thcy^J^ 
were obliged to keep on the defer) five. Anotlier army, un- 
der prince Delgorucki, had better fucccfs; they veduceri the 
whole peninfula of Crim Tartary in left than a month, though 75 
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a peace, if they could have obtained it upon honourable 
terms ; but the Rnifiars ir.fiilm ( ouon the enti^ cefllon of 
Moldavia and Walachia ns a preliminary article, the nego- 
tiations cainc to nothin f. A rew campaign was therefore 
refolved on ; and this Proved Hill more unfuccelsful than be- 
fore. The grand Ruffivt army ur^’er general Romanzow 
paffed the Niefler in the month of May 1770; and, having 
stfftmbled at Choczim on the 3d of June, marebrd towards 
Pruth : at the fame time, their fecond army, commanded hy 
Ben’.eria- gcncial Panin, arrived before Bender. The plan of opcia- 
vefted. lion wav, that the latter fhould form the fiege ot Bender, and 
63 Romanzow fhould cover it. 

The i‘itrk» On the 1 8th of July, general Romanzow attacked an 
*"it ^ Teat * Tm T 80,000 Tmks and Tartars, commanded by the 
edby'oe." Khaa of Crimea, anti flronvly ictienched on an ahnoil in- 
acccffiblc mountain, forced their inticnchmrnts, and obliged 
them to flee in the utmofl confufion, leaving an immrnfe 
quantity of ammunition ?nd provifions, ftc. in their camp ; 
which they totally abandoned to the viclofs.— -Afte^ tbi* 
viilory, the Ri.ffr.n /cncral pufhed on towards the Danube; 
Tic * rami and on the zd ol Auguft auecktd another Turkifh army, 
v'Zir Uc corrmandrd by the grand vizir in pertoa, and totally defeat- 
nnjkinr* him felt mailer of their camp, ammunition, *43 
Sau^Ucr. pieces, of cannon, and above 7 o carriages loaded with pro- 
visions. J he loft of the Turks on this occafion was not 
reckoned left than 4?,cco men, a-d forte Bcc unts taifed it 
to6o,oo©.— Dus ii)g the coutfe of this lumiuer alio, the lor- 
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actions the Tuiks made themfelvcs maftets or the fort rets ot^^ 
Giuigcwo; which enabled them to become fo formidable on w . trM 
the tide of Walachia, that prince Repuin duril not avtack uj*- 
them. Upon his tefufal to do fo, he was deprived of h* 
command; which was given to General Kifcn. On the iTth 
ot An ft, he attacked the 'Turkifh intrcnchmcots; but, after 
a defpertte engagement of four hours, was defeated, with the 
loft o* upwards of 3000 men. 

Tilts was the only engagement of any confequrnce in which 
the Turks had proved victorious ftnee the beginning of the 
war ; and, after it, their ufual bad fortune attend* d them. 

In confcqucncc of their virtory, they determined to winter 
on the northern fide of the Danube, which would have been 
of the utmofl fervice to them t and with which view they ^ 
confbJrrably reinforced their army in Walachia. But 
ncral Romanzowr, hy a train of iv after ly difpofitioitt* 
only thwarted all their fehemes, but furpriftd them on their ^.sun- 
own fide of the river. They had divided their army intoiov* 
two great bodies, which were Rationed in the nearell aad 
moll important pofts on the Turkifh fide of fteDuubt'j ft ^l 
On the ;oth of Oflober, one of thefe bodies was lurprittd i4au m » 
at Tul'fca by general Wcifman, ami another at Maczio bfnaW:?*^ 
general Milarodowits, The event was the lame io brth^ 
place*. The mtrenchments were forced, the Tuiks totally 
routed, and their artillery, (tores, and magazines taken, to- 
gether with t lac two town* and their catlkrs. Next cby ge- 
neral Wciimau attacked the grand vizii himfelf, with tbe 
4 like 
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The pr^aBabadagh 1 ^ l * lC v '*‘ r » with the remains of his army, 
▼:x»r «4c- fled 30 miles to fetk refuge at Mount Hcmus. A few days 
feared, and afterwards general Ellen defeated another body ot Turks,* 
driven be- #n d retook the fortref* of Giunjcwo, driving the enemy to* 
mount He- oul °f Walachia. The Ruffian fleet this year fprrad 
mu ^ ruin and defolation through the defencclcfs iiUnds ot tlie Ar- 

chipelago and the coalls of Aha, ftriking terror into the city 
The Torb °* Conflantinoplc itfclf. A dreadful pcftilrnce raged this 
driven out year in the Turkilh army ; and in the autumn bioke out at 
f Wai»- Moicow, where it deployed vaft numbers. 

The affairs of the Tuiks were now in fuch a defperate 
condition, that they very eagerly fued for peace. The only 
conditions on which this could be obtained, however, were, 
that the Crimea, Budziac Tartary, and all that vail tract of 
country on the coail of the Black Sea, as tar as the notth 
fhorc of the Danube, fhould continue for ever under the do- 
minion of Ruifia ; that the Ruffians fhould enjoy an unlimi- 
ted freedom of navigation on the Black Sea, together with 
the podeftion of the city of Afuph, on the mouth of the 
Don; and that a ium of money fhould be paid them by way 
of indemnification for the cxpcncc* of the war. Thefc terms, 
however, were rejected ; and the negotiations, which conti- 
nued through the whole year 1772,31 tali came to nothing. 
The comir.iffioners on both tides retired from Buchareli, the 
place where tlvc cougrcfs was held, on the ltd of M&ich 
l 773. For fomc time a defultory kind of war was carried 
on between detachments from the two armies. But is this 
was very prejudicial to the Ruffians, who could not be fo ca- 
fily recruited as the Turk*, about the middle of June, Ro- 
pnrnanms maniow made piepaiatious for paflin,' the Danube with the 
I alfc* the grand Ruffian army, confiding o! £7,000 men: which, how- 
ever, he did not accompliih till the 24th ; and then marched 
with his army, in large diviGons, towards the city of Sihllria. 
He was terribly haraffed oil his march by large bodies of the 
Turkilh cavalry, of whom the grand vizir had detached 
27,3C0 lor this purpofe. At lall, however, they arrived 
before the city, which was (trongly fort i tied, and defended 
^ by a body of troops confiding of about .24,000 men. On 
A Tur V{fh 2 9*h June, this body was defeated by general Wcif- 
« r my dr- mao, who commanded tire van of the Ruffian army, and forced 
j V*u a by to retire into Silillrit. Hie grand viair then detached $ 3,000 
c5enc r »l rocn t 0 th e relief 0 f the place: upon this the Ruffians found 

‘-- irnAn * i t nrceffary to ret 1 eat ; which was not accomplifhed with- 
out very treat difficulty and lofs. In this retreat general 
Who is k»2- Weifinan was killed, and the army left all their magazines 
led . behind them. 

Many other fevere conflicts happened this campaign, which 
proved lefs glorious to the Ruffians than any of the former 
ones. In 1774, however, their arms were attended with 
better fuccefs- Roman/.ow’s army was reinforced by 40,220 
Ue> wen; and, cm the night between the 16th and 17th of June, 
Tlie Turk'* paffed the Danube ill tpite of all oppofition. A continued 
1 erics or enpa jements then happened between the Ruffian rc- 
nerals and d -fferrnt bodies of the Turks. In thefethe latter 
were always defeated; and at laff became fo much difpirited, 
that a body of 40,000, or, according to fame accounts, of 
70,000 Turks, tied at the firft fight of a body ot their ene- 
mies greatly inferior in number, leaving behind them all their 
tents and baggage, with a fine train of brafi artillery. From 
this time, disorder, mutiny, and difmay, feized all the Turk- 
iib armies, and they absolutely retufed to face their enemies. 
'They plundered the baggage, robbed and muidtrcd their of- 
ficers, dcierte*} by thoufando, taking the road to Conitanti- 
nople. and committing every kind of outrage by the way. 
The minifWre of ftatc, after having tried all methods to in- 
duce this lawlds crew to return to thair duty, were obliged 
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to furuiili them with veffcli for their tmiifpertation into A- 
In. According to fome accmints, no fewer than 140,003 ' % 
of the Turkilh troops deferted in th»$ manner. Even in th^AlrsoH d*e 
grand vizir’s camp at Schunla, matters went on in the fame whole «r- 
manner. He was abandoned by his whole cavalry ; his Eti- m ) r defects. 
ropcan and Afiattc tt oops quarrelled, and cut cnc another to 
pieces before his face ; and, in fbort, the v? ft army he com- 
manded wav reduced almoft to nothing. The Kuifian gene- 
ral did not fail to lake advantage of thefc mb ortuncs. He 
placed the different divifions of his army in Inch advantage- 
ous fitiuttioii*, that he totally cut off all communication be- 
tween the Tutkifh camp and ever)' mean of fubfiitcnce. The 
unfortunate vizir, therefore, wss obliged at lift t* submit to 
the terms which Kornanzovr dictated to him. t he princi- nw 
pal articles were, the independency of the Crimea; the 
lute cefiion of Kilbum, lierchc, and Jenickala, and all the 
country between the Bog and the Niepcr; a free navigation 
in all the Turkifh teas, in which was included the pvdage 
through the Dardanelles, with all the privileges and immu- 
nities which were granted to the moit favoured nations. 

Ruifia gave up all her coiuniefts, except Afoph and Tagan* 
rok. There were, bcfidcs, fcveral ftipuliilioris in iavour of 
the inhabitants of Moldavia and Walachia, and the Greek 
iflands which were rdlorrd by Ruifia. *t 

Soou alter this period an extraordinary alarm was excited Appcar- 
at the Po-tc by the hidden appearance or a new prophet in*^ c 
Upper Alia. This man, whole name wu Sheik Manfour, 
pretended tliat he was piedootned by the eternal and imtnu-fi*. 
table decrees of Heaven to fill up the meafuie of Divine re- 
velation to mankiml ; and that as he w as to be the lift, in 
he was the greateft of the prophets. The fccnc of his roi- 
niftry was in the wide and drfolate regions on the borders of 
the Cafpian Sea ; and though the firft rumour ot his proceed- 
ings reprdented him as at the head of a multitude of armed 
cuthufiatla icady to overturn the eftablilhcd government and* 
the religion of Mahomet, it was loon difeovered that all the 
military fury of his zeal was directed againft the Cbriitians. 

He had even influence enough to form a combination of all 
the nations of Caucafean Tartars againftthe Ruffians, which 
was certainly ot fomc lervice to the Turks in that war, which 
the emprefs Catlictine was now meditating agiinit them. S4 

In the mean time, while this vrar was impending, the mnft A r«h«llw» 
fo-midablc rebellion broke out in Egypt, the granary of the ,D 
Turkilh empire (fee Egypt, n° 125) ; but it was, after a 
long, bloody, and dangerous war, almoft fuppreffed by the 
wife conduct and intrepid bravery of Haffau fey, the Cap- 
tain Pacha or Grand Admiral, who, at the a*»c of 70, fought 
with all the at dour of youth, and all the (kill o! the moil 
confummatc general. That veteran, however, was recalled 
before he was able to carry all his patriotic dtfigns into exc- 85 
cution, that he mi^ht aid the divan with his counfd, in the A ncir 
critical btuation into which the empire was brought by the 
arrogant claims of the court of Rufiia. 'l"hc reiult of the * 
dt liberations was a precipitate declaration of war againft that 
court, contrary to the better judgment of the old Pacha. 

'The war commenced in autumn 1787, and the hordes of 
Tartars which were firft brought into the field, headed by 
the new prophet, were every where defeated by the fuperior 86 
dilciplinc of the Ruffian troops commanded bv prince Po-Ard Au- 
temkin. Some enterprizes which were undertaken by the 1 ^*^ 
Turks a^ainft the ifland of Tamen and the Crimea were at- 
tended with as little fuccefs as the attempts ot the Tartars ; 
while the Emperor Jofeph declared to the Porte that he 
would aflitl his ally the emprefs of Ruifia with an army of 
80,000 men. Four Auftrian armies were accoidinqly af- 
fembled; one at Carlitadi in Croatia, under the command of 
general dcVins; another at Petcrwaradin in Hungary, com- 
manded by general Eanglois ; a third on the borders of Li- 
4 G i thuauia, - 
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thttar.ia, under general Febris; and the fourth in the Bucco- 
'*~ r ' wine, under ihc orders of the prince of Saxe Cobourg. Two 
other generals, ten lieutenant-: 'enerals, and thirty major -f»c* 
ncrals, were all ordered to prepa-e for aftivc fcrvice in the 
frontier armies. If any thing had been yet wanting tofhow 
the fixed determination of the court of Vicuna, the me:*.fure of 
fending general Alriuzi to T.ti in and ofcfervc the conduct 
of the Rnffian armies du ing the war, and the receiving a 
K ufli n officer of equal rank to aid the fame part in the 
Audrian, would have been alone a fuflicient explanation. 

The wai between the i urk«i and Auflrians was carried 
on with various fucccfs. At firft the advantage was evi- 
dcnily on the tide of the Ottomans, *nd the imperial jofeph 
acquired no warlike renown. His declared purpofe was to 
get poflcffiun of Belgrade ; from which however Ins enemies 
rrpuUcd him with d»f »raee. The prince of Saxc-Cobou ig 
in his department of the war dilplayrd indeed prodigies of 
valour; but being oppofed to a fuperior force, he was long 
obliged to aft o^ly on the defentive At length, being join- 
ed by a body of Ruffian forces under general Soltikow, pre- 
parations were made for commencing in form the Hc^c of 
Choczim, which was furrcncfcrcd to the allied armies on Mi- 
chaelmas day 1788, after a defence which would have done 
honour to the ablefl general in Europe. Still, however, fuc- 
ccfs feerned to lean to the Turks. The grand vizir made a 
fudden incurfion into the Bannat, and Iprctd con*’cruation 
and t’itinay to the very gates of Vienna. The Auftrian af- 
fairs feemed approaching to a very alarming crilis ; not only 
the fplendid views of conqueft which were beheld in the ima- 
gined partition of a tottering empire had totally dilzppcarcd, 
but had left in their place the fad and gloomy reverie of a 
dsfeontented and impovenlhed people, an cxhaullcd trcafu r y, 
and an army thinned by peftilence and defertion. I he ftrfi 
campaign of an invafive war had already produced an impref- 
fion on the territory of the invader. 

In this fituation of affairs Msrfhal Laudohn w'as with fomc 
difficulty drawn from his retirement Jo take the command of 
rmmin'i ^ 1C ar,n >* U1 Croatia ; and under his aufpiccs fortune began 
, f ihc Au- hn»l< on the Auftrian arms. He quickly reduced Dubic- 
ft.- au ar- za and Nevi, though thev were both defended with the 
*“ 7 * molt obit in ate bravery. He then fat down before Turjti'h 
Grad. lea ; but the autumnal rains coming on with fuch vio- 
lence that the Saavc overflowed its barks, he was compelled 
to raife the ftege. During this period the war in the Ban- 
jul raged with the uttnofl violence ; torrents of bbod were 
fited on both tides ; much ddperate valour dtfplayed on the 
o&t tide, and many brave actions performed on the other ; 
while a very great part of that fine but Unfortunate country 
fullered all the dcfolation and ruin that fire and fword, under 
the dominion of vengeance and ammufitv, could inflict The 
inhabitants were objcCts of commifcr*tion ; but the injuflice 
with which the emperor had commenced the war made his 
perfoniil lo*Te« be contiJcred as nothing more than the due 
reward of hi» conduct. 

Hitherto the Ruffians bad hardly entered into the war; 
but at laft they began to aCt with rigour both by fea and 
land. They experienced however a very general coldncls 
with refpcCt to their claims, pretentions, and defigna, in al- 
moft all the courts of Europe. The court of London pro- 
hibited Btililh fcamen from entering into foreign fcrvice, and 
declared its refclution toobferve the ftriCtdl neutrality. The 
united provinces of Holland purfued the fame line of con- 
duct ; and lome of the ambitious view's of Ruflia were thus 
flatted. In the mean time a vail Ruffian army, diuuated 
f at 150,0^0 men, appeared on live banks of the river Bog, 
adjoining to the confines of Poland, i utkey, and Taitary, 
and on the way to the Black Sea, under the orders of prince 
* Pcltmkin and general Kqraanzow ; thefe being affixed by 
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prince Repnin, general Soltikow. and other commnnders of Ta-fcfy. 
note. This great force was fupported by a held train of 137 • - 1 

pieces of art tilery, betides a vaft park of heavy battering cannon 
and mortars, deflincd ;or the fiegc of Oczakow; and furnilh- 
cd with that exuberance of powder, ball, Ihells, and all man- 
ner of military machines, which are the ufual conconiituitt g. 
of a Ruffian army. After the moll obduate defence, Oc- RuS.w 
z.ikow* w;»s taken on the 17th of December 1788, and Ota* 
governor bafha giaced the triumphant return of prince Po.“*' 
tetnkin to Pctcrfbur^h. In the mean time Ruffia found htr- 
felf attacked by a new and formidable enemy in the Swedish 
monarch, of whofe exploits we have given an account die- 
whetc (fee Sv/tDin, n J 146.) ; and by his interference her 
conquciL were certainly retarded. 95 

Marfhal Laudohn renewed his attempt upftn Gradifca as &riifu 
foon as the fcafon would permit, and after a brave defence it'^j^^ 
fell into his lunds This with fome other fucceffcs routed^ ^ 
the emperor from his inactivity, and made him ftriouily de-iaha. 
termine upon the attack which he had long meditated upon 
Belgrade. The enterprize was entrufted to laudohn, who, 
with that good fortune which feemed conftautly to attend 
him, made himfelf mailer of the place in lcfs than a month. 

The reft of the campai »n was little clfe than a fucceflion ot 
the mod important lucccflcs; and a circumftanrc that did not 
a little contribute to this, was the fyftem adopted by the 
Auftrians and Ruffians, of fullering the Turkifh troops to 
march out ot the federal places they garriioned without nu<- 
legation. Accordingly, while one detachment of general 
Laedohn’s forces took pofieffion of C/crnitz in Walachia, 
another made itfelf mailer of Cladova in Scrvta. Buchareft, 
the capital of the former of thefe provinces, fell without op- 
po lit ion into the hands of prince Coboorg ; while Akerman 
on the Black Sea was 1 educed by the Ruffians; and Bender 
furrcndcred to prince Potemkin, not without fufpicicn ot 
linillcr practices, on the 15th of November. 91 

Soon after this, the emperor Jofeph died, and bis fuccef-Tf* 
for Leopold fhowed a defire for peace. After the reduAion^^* 
of Orfova, therefore, which happened or. the 16th oi April (#,<& 
179", the war was carried on with languor on the part ol ( ccu<h 
Auilria; and in the mouth of June a conference was agreed 
upon at Rrrchenbach, at which the minifters of Prulfia, 
Auilria, England, and the United Provinces, affiited,aud at 
which alfo an envoy from Poland was occationaily preient. 

A ter a negotiation, which continued till the 17th of Au* 
pud, it was agreed that a peace fhould be concluded between 
the king of Hungary and the Ottoman Porte; that the bait* 
of this treaty fhould be a general furreoder of all the conquclfs 
made by the former, retaining only Choczim as a fecurity till- 
the Porte fitould accede to the terms of the agreement, when 
it was alio to be rellored. Catherine wa* thus deprived of an 
ally, but tiill (he continued the war. On the a 2d of Dccctn- • 
ber 1790, the fortrefs ol Ifmail was t^ken by ftorm by go 
nenl Suwa row ; and it is laid that the tiege and the cap- 9* 
ture did not coll the Ruffians lcla than 10,000 men. Thc 5 «^ 
moll Stocking part of the tranfa&ion is, that the garrifon'^ 
(whole bravery merited, and would have received from a ge- 
nerous foe, the highell honours) were maffiscred in cold 
blood by the mercilcfs Ruffians to the amount of, by their 
own account, upwards of 30,000 men; and the place wa« 
givcu up to t?ic unrcllraincd fury of the brutal loldicry. At* 
tet this bloody fccne, the Ruffians went into winter quarters; 
the vizir retired towards Lonllantinoplc, and on his return 
fell a facririce to the fanguinary policy which has long dif- 
graced tire Oilornan couniels. 

The campaign ol 1791 opened on the part of Ruffia with 
the taking of Maczin, on the 4th 01 April, by prince Gal- 
litzin ; and in a fublcqucnt victory on the i 3th by the fame 
general, in the ncighbouihood of Brailow, the Turks loll not 

kf» 


T U R [ 605 ] T U R 


, Tu-ker. J c f s than 400c men and upwards of ico officer?, befidcs roa- 
’ ny piece? or cannon. On the 14th the Ruffian arms expe- 
rienced a check, by which they loft about 70c men, and wire 
obliged to rclinquifh the intention of belieging Brailow. Af- 
ter reinforcing this place, the vizir proceeded to the hanks 
of the Danube near i-tiltflria ; and, by means of a bridge 
which he threw aernfg the river, his advanced pofti were 
enabled to make incurflous ou the oppofite lide. The abi- 
lity of the vizir and the valour or the Turks were however 
exerted in vain againft the difciplinc and experience o ( Eu- 
roptan armies. In the month of June, 15,0 o Turks were 
ddeated by a party of cavalry under general Kutufow. On 
the 3d of July the fortrefs of Anape was taken by general 
GudoWitich, and thcgarrilon, to the amount of 6 o:z men, 
made prifoncr*. This event was followed, on the 9th of the 
lame month, by afignal vidtory which prince Repnin obtain, 
ed near Maezin over a body of 70,000, the flower of the 
Turkifh army. The Ottomans kft upwards of 40c o dead 
upon tlx field of battle, and loft their entire camp equipage, 
colours, and 30 pieces of cannon. The Ruffians are (aid to 
9* have loft only 1 to men killed, and between 200 and 300 
Peace is at wounded. At laft peace was reftored between the Porte and 
Jjtd CO ° clu ^ 'Ruffia, principally through the mediation of Great Lntain 
and the northern powers. Catherine, who talked high at 
firft, confined her view* at length to the puffeiTIon of Oi 2a- 
kow, with the diftridt extendin' from the Bog to the Ntef- 
ter, and even then providing tor the free navigation of the 
latter river. Thele terms, conferring the ill fuccefs of the 
war, cannot be accounted very difad vantageuus to the Porte, 
who has loft a fortrefs more ufcful for the purpofe of annoy- 
ing Ruffia than for defen ’ing their own territories; but cer- 
tainly ot conliderable importance to Ruffia, which, by this 
i>4 Ceffion, has fee u red the peaceable enjoyment of the Crimea. 

A c untof The Turkifh empire comprehends fcveral countries in Eu 
the Turk* rope, Alia, and Africa. Ia Europe it is bounded on the fouth 
tiion*. ' l * lC Mediternmeau ; on the north by Croatia, Sclavonia, 
and Tranfylvania ; on the eaft by Poland, Ruffia, and Alia ; 
and on the weft by the Adriatic and Dalmatia. *1 he prin- 
■ cipal countries of Turkey in Europe arc Romania, Bulgaria, 
Servia, Walachia, Moldavia, lkffiarabia, Greece, Macedonia, 
Albania, Thcffaly, JLcvsdia, Morca, and the Archipelago 
iflands. 1 'urkey in Afia in divided into Eaftern and Weft, 
ern. The Eaftern comprehends Georgia, Turcomania, and 
Dearbekr; and the Wefteru, Anatolia, or Alia Minor, Syria, 
and Paleftiae. — In Africa the'i urkifti dominions arc Egypt, 
and fome did rid? of Batbary. But for an account of thefe 
different countries, fee the articles as they occur in the order 
o.K of the alphabet. 

Of the g*'- 'l'lic grand fi nior, or emperor of tlie Turks, is reftrained 
iuVui:- ^ , no or compass, the government being purely mo- 
g C v. ttarchical: but if he indulges not the humours of the people, 

and cfpecially of the mutinous janifarics, he is in danger not 
only of being depoftd, but alfo of being put to death. Thofe 
who have offices under the government he iqueezes, diffracts, 
and puts to death, upon the leaft fuggeftion of their difaffcc- 
tion or m.-iconduCt, without giving them an opportunity of 
aniwtring lor themlelvc*, they being looked upon as more 
immediately his Have* : but others feem to enjoy almoft as 
great a degree of (county, both in their perlons and proper- 
ties, ?• the fubje£h» of other ahfolute monarchies, indeed, 
in all iuch there is a gradation o f covernors and officers, of 
which the higher fleece and opprefs thole below them, and 
the lowcft make tcptiialt upon the common people. In the 
fucctffiun to the empire, no regard is paid to a. e or birth- 
right, the Turks thinking it bfficient if, in their dc&ions, 
they keep to the family. Women are excluded from the 
throne. The emperor’s council is either ordinary or extra* 
ordinary. The hill, meeting every Sunday and Thuxiday, 


confifts of the gTeat officers of ftatc, and is called the^a^r Turkey. 
ti'ivani. To the other, which is called a jack divani, arc fum- v_ 
ironed all the great pcrlons and officers of the empire, and 
even the olJcft and moft experienced foldicr*. 1 he fultaa 
hears what paffes from an adjoining chamber. At the head 
of the miniftry is the grand vizir, who is as it were his lieu- 
tenant-general, with whom he divides, or rather to whom he 
haves, the care of the whole empire; he being entrufted not 
only with the finances, with foreign aff airs, and the admirii- 
11 ration o* jufficc in civil and criminal matters, but alfo with 
the conduct of the war, and the command of the army. 

Great and dangerous as this charge is, there have been men 
who have executed it with fa ‘tty and fucccfs both in peace 
and war, and have died quietly in their beds; but that is not 
the cafe with the mod of them, it being the ufual policy of 
the emperors to (helter themfdves from the clamours of the 
people by throwing the whole blame of any mal-udmiuiftra- 
tion upon him, and giving him up to the public refentment. 

His income, without any breach of probity, may amount to 
6 ro,oco dollar!*, cxcluftvc of prefents and other perquifnes. 
Xotwiihftanding his high dignity, his palace is open to every 
one, and he gives audience to the meaneft of the poor. When 
the fultan names a grand vizir, he puts into his hand the fcal 
of the empire; and when he honours him with the command 
of an army, he takes out one of the plumes of his owu tur- 
ban at the head of the troop?, and delivers it to him to place 
it in his own. The other great officers of ftatc are the lent- 
makan, or vizir’s deputy, not to be confounded with the go- 
vernor of Conftantinople, who is alf ‘ called karmakan ; the 
vizirs of the bench, or bafhas of three horfe-tails, bccaufe 
three horfe-tail* arc carried before them when they march*?, 
and who lit in the divan or courts ot juftice with him ; the 
kaciinlalquicrs, or chief juftice* of provinces; the beiglcrbcgs 
or viceroys, of which the chief are tliofc of Romelia, Nato- 
lia, and Damafeus; the ordinary balhas or governors of towns 
and diftriits under the bciglvi bckjs ; the rets effendi, or lord 
chancellor and fecrctary of ftatc ; the tefterder or high trea- 
furer ; the a«a of the janifaries ; the ana of the fpahis ; the 
aga of the filuds. See. The chief officers of the leraulio are 
t’.c kiilaragiii. who is fuperintendant of the women, and has 
the command of sail the bkek eunuc hp^jfc c capi aga, who 
has the command of ill the white curfews, and to whom all 
petitions to l>c presented to the pr nee are dclive^el. Both 
thefe arc alfo eunuchs, and of the fame complexion as thofe 
of whom they have the command. Bdides the women and 
eunuchs, there arc in the fera/lin the icho.jlans and aza- 
moglans, mutes, dwarfs, and buffoons. The ichoglans arc 
young men bred up in the feraglio, not only to ferve about 
the prince, but to fill in time the full pells of the empire. 

The aaair.ogtans aie trained up there for inferior employ, 
ments. 

No children arc acmittcd.into the feraglios of Conftanti- 
nople, Pera, or Adrianoplc, till they arc firft teviewed and 
approved of By the grand fignior. They are generally the 
moft beautiful, well-made, and fprightlv, that can be mtt 
with. They are firft taught, after being circumcifcd, 
filence and a modeft humble behaviour. Then they arc in- 
ftrufted in the Mohammedan religion, to fpcak and write 
the Turkiih language, and aftctwaids the Pcrfian and Ara- 
bic. As they gTt>w up, they are taught manly exercifes* 
and whatever is thought rcqMilite to quality them for ftatc* 
employments ; but they are feldom preferred out of the 
fera. lio until the age of 40. 

The ladies of the haram are a colic tUon of young beauti- 
ful virgins, either the prefents of governors, purchafcd, or 
captives taken in war ; moft of them being the children cf 
Chriftian parents. They are taught mulic, dancing, and 
other accompli(hm*.nts, and furcifficd with the richeft clothes 

and- 
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nnd ornament* Some of them frequently play and dance 
before the grand lignior, while others divert him with their 
convertatiun. They have a great many female flavcl to 
wait on them ; but arc fcarcc ever buffered to £o abroad, 
except when the grand fignior changes hit place of reii- 
dencc ; when a troop of black eunuchs convey them to the 
boat*, which are encloied with lattices : and when they go 
by land, they are put into clofc chariots and fignal* made 
at certain di dances, to give notice that none may approach 
the road through which they are to p^f*. 

The Turk* are generally robuft and wdi-JV.aped, of a 
good mien, and patient of hardfhips, which render them fit 
lor war. They (have their heads; but wear their beard* 
long, except the military and thofc in the feraglio, who wear 
only whiskers, They cover their head* with a white linen 
tm ban of an cnoimous fize, and never pull it off but when 
they fleep. None but Turk* mull piefume to wear a white 
turban. Their breeche* or drawers are of a piece w-ith 
their llocklnps ; and they have flipper* inftcad of (hoe» t 
which they pull off when they enter a temple or houfe. 
They wear ftiirts, with wide fleevea, not gathered at the 
wrifls and over them a vert tied with a lath ; their upper 
garment beiug a loofc gown, toxnething rtiortcr than the 


weft. 

The women’* dref* pretty much refemble* that of the 
men ; only they have a ftiffened cap with horns, fomething 
like a mitre, on their heads in dead of a turban, and wear 
their hair flowing down. W hen they go abroad, they arc 
fo wrapped up, that their face* cannot be feen. 

The i'urks fit, cat, and fleep, accord ing to the cuftom of 
the caft. on foptias or cufhiona, maurctTcft, and carpets. 
Rice i* their moft general food, and coffee their common 
drink. Their molt utual fajutation is to bow the head a 
little, laying the right hand on their bread* ; but to prrfons 
of rank they Hoop fo low a* to touch the border o* their veil. 
The women arc kept under a rigorous confinement. They 
have generally delicate Ikins, regular feature*, black hair 
and eyes, with an admirable chert. Many of them are com. 
plete beauties. Their clcanlincfs is extraordinary ; for they 
bathe tw ice a- week, and fuffer not the fmallcft hair or the 
lead foil to be upon their bodies. As to the qualities of their 
minds, they are laid to wart neither wit, vivacity, nor tendcr- 
nefa ; and to he exceedingly amorous. It in no doubt for 
thi* rcafou that the men never fuffeT their wives faces to be 
feen, not even by the deareft frirnd they have in the world. 

There is no need of much wit to behave one's felf well 
here ; for a good mien and gravity fupply the place of merit 
in the raft, and much gaiety would fpoil all. Not that the 
'I'urks want wit ; but they fpeak little, and pride thcmfrlvc* 
in fincerity and modeffy more than eloquence. The Turk* 
life ro unncccffary word*, whereas the Greek* talk inceffant- 
ly. Though thefe two nations arc born under one climate, 
their tempers are more different than if they lived in the 
moft diftant countries. The Turks make proicflion of can- 
dour and taithrulnefs, and are a charitable good.natuicd 
people, jealoufy excepted, and very fober. On the other hand, 
they are extremely proud, ir.foleat, indolent, fti per ft it ious, 
and covetous, i hey are alfo much addi&cd to unnatural 
luffs ; and dcipilc all other nation* in general, especially thofc 
which are not of their religion. The common appellation 
that they give the Chriltinns is that of dog*. An uniformi. 
tv runs through all the adlions of the Turks, and they never 
change their manner ofliviug. They feem to have no kind 
of genius for the improvement of the art* and fctenccs, 
though they live ur.dcr the influence of the fame heaven, 
and poflefs the fame countries, a* the ancient Grecians did. 
They generally loiter away their time, either among the 
iK omen in the haram, or iu fiuoking or uking opium ; and 
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though they herd together, you will obferve «s HttW eon- Tsdrsy. 
verfation among them a* imou^ft fo many horle* in a liable, — •“ J 
They fddom travel, or ufe any cxercife or rural iports j 
and difeover little or no curioiity to be informed of the flats 
of their own or any other country : but Turkey, after all, 
is not without men of pans, probity, and honour ; nor with* 
out benevolent, liberal, convcrfible, and ingenious people. 

They behave very coromcn lably to their ftaves and fervauts, 
and frequently better than the Chriftians do to their*. 

There are no hereditary governments or titles of nobility in 
Turkey ; and indeed the commonalty there enjoys the 
great ell liberty. 9? 

The languages fpoken in Turkey' in Europe are the 
Turkifh and Tartarian, which have a great affinity to one “*** 
another; the modern Greek, which iiffer* widely from the 
ancient; the Sclavonian, and Walachian. The Arabic i* 
the language of the learned. Learning is at a very low 
cl.b among the Turks: however, they have feme fchoolc, 
college*, and academics; but they arc on a very different 
fooling from thofe among us. Not many y ear* fince a 
printing-houle was fet up at Conflantinople, where book* of 
all kinds were allowed to be printed, except on matter* of 
religion. 'I he mod ingenious MufTclmen employ thcmfdvet 
in reading the Alcoran and the commcntatois upon it, to 
which almoft all their learning is confined. Some ot them 
•mule thcmfelvrs with poetry, in which they are laid to 
fuccccd very well. Other Turks delight in mutic, and fpend 
the whole day in playing upon an inrtrumeut, without be- 
ing tired, though they only repeat the fame tune. It is 
faid there are a great many manuscripts in the Turkish, A* 
rabian, and I’crlian languages, among the Tuiks ; but it is 
not to be fuppofed that they contaiu any very deep, lohd, 
ingenious, or uleful learning. 

The Turkifh regular troops are the fpahis and timar- 
fpahis, who arc light horfe. The Litter, who have ciUtc* 
in land alfigued them initcad of pay, are obliged to brinj a 
certain number of flaves into the field with them. The tri- 
butary princes of Moldavia and Walachia, and the Crim 
Tartars, are aUo obliged to fend auxiliaries. But the flower 
of the Turkifh army confitls of the janifaries, who amount 
to about 40,000, and arc all infantry. They have parti- 
cular privileges, being fubjell to no jurrfdiciion but that of 
their aga or commander Their pay is three alpers a-day, 
bcfidcs victuals, and a fuit of clothes every year. They are 
all lodged at Conflantinople together in a fort of barTacki, 

I laving been educated in the ftraglio, and trained up to the 
exercile of arms from their infancy. Bcfidcs the janifaries, 
there is another body of foot called capii. 1 he whole 
Turkifh army, regular* and irregulars, amounts to above 
300,000 men. Bcfidcs the true janifaries, or janifaries of 
the porte, and in actual pay, there arc great number* all 
over the empire, who procure themiclves to be re^iflered in 
this body, in order to be entitled to their privileges. The 
bachelors only arc capable of bearing offices in the barracks 
or chambers at Conflantinople. When any of the janifaries 
are difaklcd in the fervicc, they hare an allowance for life. 

To diftinguifli them, they wear a cap of a particular make. 

The emperor’s guards are compofed of them, and they arc 
feared and re: petted everywhere, though they carry ody a 
cane in their hand ; for arms are not delivered to them but 
when they take the field. The chief commander* of the 
array are liiftin.rnilhcd by two or three horfe tails can icd be- 
fore them. 1 he Torkifh navy is not fo confidcrable as 
might be expected in luch extenirve dominion*, fituaied on 
feveral leas, and abounding in commodious harbour*. By 
their neglecting navigation and foreign commerce, they c*n 
never find tailor* to man a great fleet ; and thole they b* v e 
arc irafldlful, as well as their pilots and officer*. It they 

would 
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TurWf. wrmld apply tHemfelves to navigation, snd make the mod of 
their fituatton and advantages, they could not fail to become 
a very formidable maritime power. Their navy generally 
cunfdL of about 40 large fhipn, exclufrvc of galleys. In 
time of war they hire or buy merchant- fhi pa, and others are 
tent them from Algiers, Tunis, and Tripoli. The captain- 
baffia, or admiral, is the fecond officer in the empire, the 
grand virir being the only officer above him. His power 
is abfolute when he is out of the Dardanelles i snd not 
only the (ea-officcrs, hut all the governors of the maritime 
provinces, receive orders from him. The pilots arc moilly 
Creeks, and the captains renrgadoes. The captain-balha 
fails round the Archipeb.go, in fummer, to collect the capi- 
tat ion- tax, and learu the ftate of affairs in thole parts. 

The revenues of the empire are paid cither into the pub- 
lic treasury, or into the fulian's private treafury. The 
former, called by the Turks delta! malt mujlmim , i. e. the 
full) money of the Maffulmen, is not to be touched but on the 
jnotl prefling exigency at the ftate. The other the fuitin 
may dilpofc ot at pleafure. Prince Cantimir fays, in his 
time, 27,000 purlcs, amounting to 13,000,000 and a half 
of crowns, were annually returned to both treafuries ; art- 
fin.» from the produce of the cuftor % dtmcfne lands, the 
capitation or tax paid by every fubjed of the empire who 
is not of the Mahometan religion ; the annual tributes paid 
by the cham of the Crim Tartars, the princes of Moldavia, 
Walachia, the little republic of Ragttfs, and part of Min- 
grelia ; together with half a million of money out of a mil- 
lion and a half levied annually in Egypt. Tbcfe are the 
fixed revenues : but vait films are alio raifed by the con- 
fiscations of the ertates and (fftftt of the baihas and other 
officers, and from the eftates of Turks dying without male 
iffue. 

The manufactures and commodities of Turkey arc, filks, 
carpets, goat** hiir, wool, camel's hair, cotton-yarn, dimi- 
ty, burdets, wased linen, (hagreen (kins, blue, nd, and yel- 
low Morocco leather ; coffee, rhubarb, turpentine, ftorax, 
gums, opium, galls, ma’dic, emery, lemnian bole, pomeara- 
natc (hells, fponge*, dates, almonds, wine, oil, tigs, raifins, 
snother-of pearl, boxwood, iaffron, Ac. Thefe are export- 
ed in large quantities by the fcveral European trading nations, 
who import their own goods and pu.cliale ihofe of the 
country. The inland trade is curried on chiefly by the 
Jews and Armenians ; and even the Turks fend merchan- 
dife, both by land and water, from one part of the empire to 
another, but rot to foreign Chriftian countries. No nation 
is more advantageoufty tituated tor traffic than theTiukiffi; 
having the navigation of the Black Sea, the Levant, and 
the Red Sea ; and confrquently greater opportunities of im- 
puting the rich mcrchandifes of the Eaft, and diftributing 
them all over Europe, fhan any maritime power ; but they 
never attempt diitrnt voyas'es, ard have but few mcrchaut- 
fbips, both their imports and expons being chiefly made 
in foreign bottoms. Tyte, Sid' hi, and Alexandria, which 
once commanded the navigation and trade of the world, arc 
in their poffrffiun, but make no figure in commerce at this 
day : and well it is for the Chriftinna that the Turk* arc 
fitch an indolent generation ; for their filiation and vaft 
extent of emptr? would enable them to monopolize the trade 
«*f the wotk), if they attended to it. Several European 
ChriHian nations have envoys and ref dent* at Cnnftxntit»o- 
pkr, and coafala in other porta. In this empire there 
i * a great traffic in tlie human f>iecics : rot only male 
fisves, but beauiiiul young girls, being publicly bought and 
ftld. 

The empi-r is ftyled the Ottoman kingdom or empire, 
the Ottoman Porte, the Sublime Porte, the Sublime SuJ- 
tauian Porte, &c. The appellation of Forte i« laid to be 


derived from the larje gate built by Mohammed II. at the Turmeric 
entrance of the (eragUo at Conftantinoplc j though the T 
Orientals in general call a royal palace the king's forte or gale. ' ’ j 

TURMERIC, in botsny. See Curcuma. 

TURNEBUS (Adrian), an eminent French critic, was 
bom in 151 2. His true name was Turnbull. He was the 
fon of a .Scotchman, an officer in the Scotch troop of guards, 
who married a Norman lady. The ion, who is the fubjeCt of 
this article, changed his name into Toursebocuf ; but this 
name giving nccahon for puns, he varied it to Turnebe, in 
Latin Tutncbua. He acquired fo extenfive a reputatiou by 
his learning, that he had great offers made him from Italy, 

Germany, and England ; but we arc told he preferred po- 
verty in his own country to riches in any other. He taught 
polite literature firft at Touloufc } but in 1547 went to be 
Greek profeffor at Paris, whither his name drew fcholars to 
him from all parts of Europe : in 1552, he took upon hint 
the care of the royal Greek prefs fo? three years, when he 
quitted it ou being admitted into the number of royal pro- 
feffots. He died in 1 563 ; and his works, which arc all in 
I .a tin, were printed at Stralburg, in one vol. folio, 16^0. 

His rtdverfana t 3 vols folio, had been printed at Paris be- 
fore. 

TURNEP, in botany, a fpecies of Brassica. For the 
culture of them, fee AaitCVLTVRI, n d 151. 

TvKKKP-Brea*/. Sec Bread. 

To*N*r-Fh. See Chrysomala. 

TURNING, the art of forming hard bodies, as wood, 
ivory, iron, into a rouud or Oval shape by means ot a machine 
called a tat he. 

This art was well known to the ancients, and fier.s to 
have been carried by them to a scry great degree of per- 
fection ; at leaft, if we believe the teftimony of Pliuy and 
fcvcral other authors, who tell us, that thofe precious vaies 
enriched with figures in half-refte/ f which ltill adorn our 
cabinets, were turned on the lathe. 

The art of turning is of conlidrrablc importance, as it con- 
tributes cffeatnlty to the perfection of many other arts. 

'J he architect ufra it for many ornaments, both within and 
without highly »m(hed homes. The mathematician, the 
ailronomcr, and the natural phdofopher, have tccourfc to it, 
not only to embellifh their inti mments, but alfo to give them 
the nccv ffary dimenftoo and prtciliou. In (hart, it is an art 
tbtolutcly neceffary to the goldimilh, the watchmaker, the 
joiner, the fmith. 

Turning is performed by the lathe, of which there are 
various kinds, and fcvtral iaftmraents, as gouges, chifcla, 
drills, form era, £crcw tales, ufed for cutting what is to be 
turned into its proper form as the lathe turns round. One 
of the melt Ample kinds of lathe is repreferted in Pl-;c DXI. 

&». 1. in uhich a is the footJtool, b the cord, c the frame 
ot the lathe, dd the puppets, re the points, / the ipanging- 
tree. 

The lathe (ho old be fixed in a place wry weft lighted ; it 
(hould be immoveable, and neither too high nor too law. 

The puppets (hould neither be lolow as to oblige the work- 
man to ttoop in order to fee his work properly, nor to high 
that the little chips, which he is continually driving off, 

Humid come into his eves. 

The piece to be turned fhould be rounded (if it be wood) 
before it be put on the lathe, either ^ith a fmall hatchet 
made for the purpole, or with a plane, or with a file, fixing 
it in a vice, and (having it down till it is every wbere alrnoit 
of an equal thtckaef*, and leaving it a little bigger than it 
is intended to be when finished off. Before putting it on. 
the la: he, it is A\o neceffary to find tine centres of its two 
end luriaccs, and that they fhould be exactly oppoflte to- 
each other, that when the fe.at*%t the puppets ace applied* 

to- 
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Tumipr. jo them, ar.d the piece is turned round, no f:dc may belly 
* " out more than another. To hndtliclc two centres, lay the 
piece of wood to be turned upon a plank ; open a pair of 
compares to almoft half the thicknefs of the piece ; fix one 
of the lefts in the plank, and lathe point of the other touch 
one of the ends of the piece, brought into the fame plane 
with the plank on which the compaflcs is fixed and very 
near the fixed lee. Dcfcribe four arches on that end at 
equal dillances from each other at the circumference of 
the end, but interfering one another within ; the point of 
interferon is the ccnt-e of the end. In the fame manner 
imift the centre of the other end 1 e found. After finding 
the two centres, m.'kc a fmall hole at each of them, into 
wh*ch infert the points ol the puppets, and fix the piece fo 
firmly as r.ot to he fhaken out, and yet loofc enough to turn 
round without difficulty. 

The piece being thin fixed, it is neceffiry in the next 
place to adju ',1 the cord, hy making it pafs twice round the 
piece, and in fuch a manner that the two ends of the cord, 
both that which is fixed to the /pang and to the fat -boar ,/, 
come ofT on the fide on which the turner flands, that the 
piece mrny move a^inft the cdftd of the cuttm • tool and 
be turned. If the lathe be moved by a wheel, the manroer 
of adjuftingthc cord needs no directions. 

If the workman docs not choofe to be at the trouble to 
find the two centre* o* the piece in the manner dclcrilied 
above, let him lay, as neatly as he can. the centre of one 
end upon the /or nt of the left band /n A /v/, an 1 then let h.m 
pufh forward the right hand puppet, linking it With a m llet 
till its point is as near at he can in the centre of the oilier 
end of the piece ; and then fixing the right hand puppet by 
a gentle blow of the mallet on the key, let him turn round 
the piece to fee by the eye if the centres have been proper- 
ly found. If any part of it bellies out, let him ftrike that 
part gently with the mallet till it goes pruprrly j then la him 
ilrikc one of the puppets pretty fnurtly to drive the p<v‘nts 
into the piece, and afterwards fix the puppet by linking 
the key. If the workman cannot judge by the eye whether 
the piece be turning properly round its ccntie.. or not, he 
fhould apply gently the point o‘ an iniiv ment called a tri- 
angular g r avtr, leaning, it on the and it will mark by a 
line the place where the piece is out o* its centic; and by 
finking upon this line with a mallet, the piece can eafily lie 
placed properly. The refi % of which we have juft, fpoken, 
ought to be placed upon the two arms of the lathe, and fixed 
with lerews as near the piece as the workman plrafes. 

The piece bein » fixed between the tw'o points of the 
pappus (or, as we call them in v cot! nd, the hath). the 
cord adjuiicd and the rejt fixed as near the work as poll'd de 
without touching it ; the workman is now to take a gouge 
(fig. *. in which a is the mouth and b the bundle) of a pro- 
per fixe in his left hand, and hold it by the handle a little 
inclined keeping the back of the hand lowermoil. With 
his >ight hand, the back o which is to be turned upwards, 
he is to grafp it aa near the end as oofilblc on this fide of 
the >efi : then leaning the gouge on the rjf, he is to pre- 
fent the edge of it a little higher than the horizontal dia- 
meter of the piece, fo a* to form a kind of tangent to its 
circum’trtncc; then putting 'he right foot on the foot-board, 
and turning round the wheel, and holding the gouge Irmly 
on the rtjti the piece will be cut neatly. In the iamc man- 
ner are the chifcls, fotmers, and other irfirumens to be 
uied, takin ’ care that the wood be cut equally, and that the 
inftrument be not pufhed improperly, iometnnes ftronger 
than at others ; and taking care alio that the inflruirant 
ufed do not ‘ollow the work, but that it be kept firmly in 
«the hard without yielding. 

The young turner od^ht to endeavour to acquire the 
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management of the gouge and the child, which are the rn. Taming 
ftrumentn by far the molt frequently ufed, and the moft * J 
necefiary in this art : by them, alum it entitefy, arr the foft 
woods turned ; for as tor hard woods and other thing*, aa 
box, ebony, horn, ivory, and the metals* they are hardly 
ever turned except by Jbavmg off. In that cait grave-* are 
to he ufed with Iquare, round, or triangular mouths (fig. 5, 

4 , y.). They fhould he held horizontally while applied to 
the wood, and not obliquely as directed for the gouge and 
the chifcl. 

After the work is completely turned, it is next to he 
poll lhed ; and this cannot be done with the inftruments 
hitherto mentioned. Soft wood*, as pear-tree, hazle, maple, 
ought to be polifhed with (hark fkinor Dutch rufnes. There 
arc different fpccict of fharks ; fome of which have agreyilh, 
others a reddith fkin. Shark fkin is always the. better to be 
a good deal ufed ; at firft it is too rough for poltfhirg. The 
Uaiih-mjb is the njuje'um hyrma/e of Linnzm, which 
prows in moift places among mountains, and is a native of 
Scutlaud ; it has a raked, f.mple. round ftem, aln»ut the 
thiikncl’s of a writing pen. The oldcft plants are the belt. 

J'cforc ufing them they fhould be moiftened a little, other- 
wife they brezk in pieces almoft immediately, and render it 
exceedingly difficult to polifh with them. They are pir- 
ticulaily pro er for imooihing the hard woods, as box, lig- 
num vitz, ebony, 5cc. After having cleaned up the piece 
well, it fkouid be rubbed gently cither with wax or olivc- 
oil. then wiped clean and tubbed with its own rafpings or with 
a cloth a little worn. Ivory, boro, filvet, and braT, arc polifh- 
cd with pumicc-ftone finely pounded and put upon leather 
or a linen cloth a little moillened : with this the piece ia 
rubbed as it turns round in the lathe ; and to prevent any dirt 
from adhering to any part of it. every now and then it ii 
rubbed gently with a fmall brufh dipt in water. To polilh 
very finely, the workmen make ufc of tripoti, a particular 
kind of earth, and afterwards o f putty or calx of tin. Ima 
and ftccl arc poliihed with very fine powder o* emery ; this 
is mixed with oil, and put between two pieces of very tender 
wood, and then the iion is rubbed with it. Tin and fiber 
are polifhed with a burniiher and that kind of red ftone 
called in France fangwne dune. They may be polifhed alio 
w-th putty, putting it dry into fhammy-fkin, or with the 
palm o f the hand. 

To biecced in turning iron, it is oeoeffaiy to have a lathe 
exceedingly ftrong in all its parts, and exceedingly well 
fixed. The puppet* fhould be fhort, and the *rjl well fixed 
very « car the work; the back of the tjl fhould be two or 
three lines lower than the iron to be turned. 

The lathe and other inrtrnmcnts being prepared, it is ne- 
cefTary to determine the length and thicknefs oJ the iron to 
be turned according to the defign which is to be executed, 
and to make a model of it in wood a little thicker than it 
ought to be : Then one exactly like this is to be forged 
o‘ the bed iron that can be procured ; that is to fay, it 
muil not be new, bait well prepared and well beaten with 
hammers ; it mull have no flaws, nor cracks, nor pimples. 

New iron, which has not been well beaten, often contains 
round drops of call iron, exiled by the workmen gra «/, 
winch blunt the edges of the gouges, chifcls, and other in- 
flruments ulrd for cutting ; break them, or make them Hide. 

The iron being »orged according to the model, it fhould be 
annealed, that is, heated red hot and xilowed to cool {lowly 
on the coals till tk.- fire go out of itfcl*. Some people, to 
foftcu the iron, cover it over with clay and allow it to cool. 

The iron cylinder being thus made, it is next to be put 
upon the lathe, finding the centres as formerly dirc&cd and 
boiing a fmall hole in them that the iron many not cicape 
from the points. 

The 
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^ Yu^nfwg. The poind ffioitU be oiled from tlms to time to prevent 
ihtjr bein’ exctffivrfy heated and fpoilcd while the iron is 
turning. A croiikrt is then to be applied to the iron to be 
turned, a little al»ovc its centre pretty gently, and by tbit 
meant the inequalities or the cylinder will be taken off. 
Other inftnuperu are then to be applied to mold the iron 
according to the model ; and whenever any of them grow 
hot, they are to be plumjcd into a baton of water lying bc- 
f’de the workman. If the iron, after being properly turned, 
is to be bored like a gun barrel, one of the pupoet* i> to be 
removed and another ftibOituted in its ofoce, having a fquare 
hole through it, into which the collar of the iron is to be fix* 
cd fir m!y, fo as not to (hake ; then borers arc to be applied, 
like thofc which lock (friths ufc to bore keys ; and begin* 
ping with a fmall one, and afterwards taking forger ones, 
the 1 ole is to be made as wide and deep as neceflary ; great 
care mufl be trken to hold the borers firm on the rijl , other* 
wife there is danger o' not bonne the hole ft might. The 
borer mull be withdrawn from time to time to oil it and to 
chan the hole. Since it is difficult to make a hole quite 
round with borers alone, it is neceflary to have alfo an in- 
flrument a good deal fmallcr than the hole, one of the fidcs 
o* which is (harp, very well tempered, and a little hollow ha 
the middle. This inftr umcr, t being fixed in a pretty long 
handle, is to be applied with ftcadincfs to the inner furface 
of the hole, and it will entirely remove every inequality that 
tray have been there before its application. 

We Avail row deferibe the manner of cutting a fetew 
open our cylinder. Some perfons m*kc ufc of an inftru- 
ment, confifling principally of a female ferew, for this pur* 
pofc : but this is rather an improper infl rumen! ; for if one 
prefles too violently, or incline* it ever fo little to the ri^ht 
or left, he runs the grrateft rifle of Spoiling the icrcw. To 
avoid this danger, fome perfona ufe it only to trace out the 
lines ot the ferew, and afterwards finifh it with a file. But 
there is a much better way of cutting a ferew; and it is this. 
Take a tap for making a female ferew, the threads of which 
have been cut very accurately, arid exactly of the fixe of the 
ferew which you want ; and having put it in the opening which 
, you have traced in the collar of the axis on which the ferew 

as to be cut, (older it with tin, fid-ammoniac, and rofin, as 
CXs&ly correfponding to the axis as pofliblc. Take then a 
puppet w ith a hole cut into a correlpondirg female ferew, 
into which the male fere* i« to be put. The axis on which 
the (crew is to be cut muit be placed cxafdy horizontally 
between the two puppets. The "Ji is then to be brought 
us near as poffble to the place wbe r e the Icrcw ia to be cut, 
Bird a fmall hollow* fltorJ ! be cut in that pert of it which is 
<xa&lv oppofitc to the phee where the ferew is to be cut, 
to hold your inflmmcnt trimly and prevent it from (baking. 
The inftrument with which the ferew is to be cut fhould be 
very (harp, and it* point (hould make an an^le of 6o° w*ith 
tire ferew to be cut t and if you with the fc r cw to be cbt 
very detp, it (hould make an angle a little larger. The 
lathe bcin" now put r. motion, the tap fixed at the end of 
the axis will move gradually through the female ferew in the 
puppet ; and your inftrument in the mean time will trace a 
fimiur male Icrcw ou the axis fixed in the lathe. Many per- 
ions, after having in this manner drawn the outlines ot the 
ferew, finilh it with a fcrew-tslc of three teeth correfpond- 
ing nearly to the fixe of the ferew, or with a triangular file j 
but this foil method ii rather improper. 

This is the exacted method of cutting (crews. Theie 
is smother method dr (cubed by F. Plunuer, which may 
fonutimes be o r ufe. “Cut (fays he) a fmall fillet of paper 
large enough to cover that part ol the axis which you mean 
to cut into a ferew : then mark upon the two borders of 
it, which join when ii is rolled on the axis, Use iargcnci* 
Vol. XVI 1 1. Fait II. 
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of the teeth of the ferew with a compafa. Havim* thus TaMil'g. 
marked the whole border at equal diftanccs, draw a ftraight w_ 
line from the firil point of the border to the (Vcond, from 
the fccond to the third, and fo on. You will have fcveral 
oblique parallel lines equally diftant from one another. Wrap 
the fillet of paper thus marked upon the pntt of the axis 
on which, the ferew is to be traced, fo that the borders of 
it touch without overlapping each other : then all the ex- 
tremities of thefe lines meeting mutually, will trace out a 
very exaA Icrcw ; snd this you will mErk upon the axis by 
means of a knife formed into a kind of fire fawr by the cd- e 
of another knife. This fitft trace you are carrUtlly to en- 
large with a fmall file till it becomes forge enough to admit 
the edge of a three-cornered file ; with which you art a 
little; then, taking a proper ferew- ulc, you introduce it 
into the hollows already mf.de ; and turning the lathe, you 
a r e to follow the hollow of the ferew with this inftrun.cnt 
till the ferew is fin- fired.” 

For turning ovals, a lathe of fomewhat a different con- 
Au ction is ufed. The axis or fpirdlc, having on it the 
pulley over which the band-cord pafles for turning the lathe, 
is fixed between the two puppets fo as to turn round eafily ; 
one end or it pafles through one of the puppets, and to it 
is firmly fixed a circular plate of brafi, fo that it turns round 
along with the fpindlc. Upon this plate two brazen feg- 
ments of circles are faftened, the circumferences of which 
cotrefpond to the circumference of the plate : their chords 
are parallel, and equally diftant from the centre of the plate, 
fo that they leave a diilance between them. They have a 
p move in each of them : in thefe grooves another plate is 
placed which exa&ly fdfo up the fpace between the two 
grooves, but is (hotter than the diameter of the larger cir- 
cular plate on which it is laid. This phte is made to Hide 
in the grooves, i o its centre is fixed a fhort fpitrdle, on 
which the piece of wood to be turned is fixed. When the 
lathe is fee a going, the circular plate moves round, and 
carries the piece alorg with it ; the plate of brafs on which 
the piece is fixed being fixed loofily in the grooves already 
described, Aides down a little every time that the grooves 
become perpendicular to the floor (and there arc particular 
contrivances to prevent it from Aiding down too far) ; and 
by thefe two motions combined, the circular one of the 
large plate, and the ftraight one of the fmall, the circum- 
ference of the piece of wood to be turned ncceflarily de- 
scribes an oval ; and gouges or other tools being applied in 
the ufual manner fupported on the rtfi , it is cut into an 
oval accord irgly. The fmall plate may be made to Aide 
either more or left in the grooves ; and by this contrivance 
the* tranlveiic diameter of the oval, or rather cllipfc, may be 
made longer or Arorter at pleafure. Another, and ft ill Ampler 
method, if pofijble, of turning ovals, is this : Take two 
ovals of metal, exactly of the fixe of the oval which you. 
intcud to make ; fix them firmly on the fpindlc of the lathe 
fo as to turn round with it : fix between them the wood to 
be turned ; and then it is caly, by the help of chifcls and 
other tools, to cut it, as the lathe goes into exactly the 
figure of the external ovals. Or an oval may be formed 
by placing the wood, or whatever is to receive that drape, 
obliquely on the lathe There are fcveral other ingenious 
methods of turning ; but our bounds do not pcimit us 
to enter upon them. We ftrall therefore conclude this ar- 
ticle with a number of receipts which every turner ought to 
know. 

l. Tb* met heel of mou/Jing boat! lath of Jbeti otul /wrn,— 

In the firfl place, form a proper mould, which muft confift 
ot two pieces, vie. of a circle about halt an inch thick, 
which ftiould flopc a little in order to draw out the mould- 
ed (hell the more eafily ; and a ring fitted to lire outfit! e 
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Tur^«r •„ 0 f t |, e c |rvle, fa that both together moke the (hape of 
~ w a box. Their two piece* being adjufled, it is nccefTary 
to round the (hell to be moulded of fwch a fixe that, when 
moulded, it will be a little higher llian the ring of the 
mould, (bat there may be no deficiency. The mould is 
then to be put into a prefs on a plate of iron, exactly 
under the ferew of the ptcls ; put then the (hell upon 
the circle of the mould, io that it* centre alfo in exactly 
©ppolitc to the ferew of the prcf» : then \akc a piece of 
wood formed into a truncated cone, and not fo thick as the 
diameter of the circle of the mould, nor fo deep as the ring: 
then put a plate of iron above the cone, and ferew down 
the prcl’s gently and cautioufly till the whole is well fixed : 
then plunge the whole into a cauldron of boiling water 
placed above a fire. In 8 nr 10 minutes the (hell or horn 
will begin to (often ; ferew the prefs a little firmer that the 
wooden cone may fink ir.to the foftened (hell : repeat this 
from time to time till the cone is quite funk in the mould ; 
then take out the prefs and plunge it into cold water. 
When it is cold, take the box now formed out of the mould, 
and put into the inf.de of it a new mould of tin exactly of 
the form you with the intide of the box to he ; do the 
fame with the outfide, put it again into the prefs and plunge 
it into boiling water; icrcw the prels gradually till the box 
be fiiihioned as you defire. 

2 . Ale t bod of preparing green itnood ft that it <uifl not fit 
in the turning. — Having cut your wood into pieces of a pro- 
per ii/.e, put it into a veficl full of a Icy mn !e with wood allies. 
Boil it there about an hour ; then, taking the cauldron off 
the fire, allow the ley to cool ; then take out the wood and 
dry it in the (hade. 

3. Ah tied of giving an elans -black to hard and fine fttoodi. 
—AftCJ forming the wood into the dctliued figure, rub it 
with aquafortis a little diluted. Small th tends of wood will 
rile in the drying, which you wilt tub off with pumice- (lone. 
Repeat this proeef* again, and then tub the wood with the 
following cempofition : Put into a glazed earthen veflel a 
pint of ftrong vinegar, two ounces of fine iron* filings, and 
half a pound of pounded gulls, and allow them to infufe 
(nr three or four hours on hot cinders. At the end of this 
lime augment the fire, and pour into the vcfTrl four ounce* 
of copperas (fulphat of iron), and a chopin of water having 
hr. If' an ounce o! borax and as much indigo diflldvcd in it ; 
and make the whole boil till a froth rife*, flub (everal 
layers of this upon your wood ; ami when it is dry, polifh it 
with leather, on which you have put a little tripoli. 

4. Method of giving to plum-tree t/sr colour of brand 

— Slack lime with urine, and bedaub the wood over with 
it while it is hot : allow it to dry ; then take off the coat 
of lime and rub it with fhamoy (kin well oiled. Or, deep 
your wood in water, having a quantity of alum difiblved tn 
it : then, having allowed biazil wood to difthlve in water 
five or fix hours, deep your wood in it, kept lukewarm 
during a night ; and when it is dry, rub it, as before direct- 
ed, with fhamoy (kin well oiled. 

j. Method of giving a fine black colour to wood.— Steep 
your wood for two or three days in lukewarm water in 
which a little alum h?.« been diffolved; then put a handful 
of logwood, cut finall, into a pint of water, and boil it 
down to left than half a pint. If you then add a little in- 
digo, the colour will be more beautiful. Spread a layer of 
this liquor quite hot on your wood with a pencil, which 
will give it a violet colour. When it is dry, fpread on ano- 
ther layer ; dry it again and give it a third : then boil ver- 
degrife at diferetion in its own vinegar, and fpread a layer of 
H on your wood : when it is dry, rub it with a -brufh, and 
then with oiled fhamoy (kin. This give* a fine black, and 
imitates perfectly the colour of ebony. 


6 . Method of 1 leaning and nvh:tening bo* Hi before yflog tbm. 

— Having takrn off with a faw the iifclcf* end* of the bone*, ¥ ^ 
make a flrong ley of alhc* and quick lime, and into a pailful .^ ['j 
of this ley put four ounces of alum, and boil the bones in it 
for an hour ; then take the veffcl containing the ley off che 
fire and let it cool ; then take out the bone* and dry them 
in the (hade. 

7. Aft ibid of fo birring JbeUs . — Clem the two fides *f the 
(belli which you wifh to join together; then, having joined 
them, wrap them up in linen folded double and well moifi- 
cned ; then heat two plate* of iron pretty hot that thry 
may keep their heat for fomc time ; and putting your (lull* 
rolled up between them under a prefs, which you mult 
ferew very tight, leave them there till the whole is cold, 
and they will be foldcred. If you do not faceted the tint 
time, repeat the proeef*. 

K. Alethod of moulding Jccfij .— Put fix pints of water into 
a kettle ; add to it ait ounce of olive or other oil ; mike 
the watci boil; then put in your (hell, and it will grow fott, 
l ake it out and put it into a mould under a prels, and 
it will take the figure you war.t. 'i hi* mult be done quick- 
ly ; lor if the (bell com ever fo little, the proeef* will fails 
it will not ftquirc much prvflure. 

9. Ale: kid of tinging bones and ivory red. — Boil fhavt ’£* 
of leaflet in water. When it begin* to boil, throw in a 
quarter of a pound of alhe* ma ?e from the dregs of wine, 
which will extract the colour : then throw in a little rock 
alum to char it, and pals the wateT through a linen cloth. 

Steep your ivory or bone in aqifafortis, and put it into the 
water. If you wi(h to leave white (pots, covei the places 
de ttined for them with wax. 

10. To tinge ivory black , — Steep the ivory during five 
or fix days in water of gall* with afhc* made with dried 
dregs of wine and arfcnic; then give it two or three layers of 
the fame Hack with which plum tree is blackened, in order 
to imitate ebony. Or, difibUe fiber in aqua*orti% ard put 
into it a little rofe water. Rub the ivpry with this, and al- 
low it to dry in the tun. 

1 1. A let hod of hardening wood to make p»Urrr.-~- After 6- 
nifhing the pulley, boil it feven or eight minutes in olive o»I, 
and it will become as hard a9 copper. 

1 2. To n.ake Chinefe varo*/b.-~ Take of gum lac in grain* 
four ounces ; put it into a thong hot lie with a pound of 
good fpiril of wine, and add about the bulk of a hazel nut 
of camphor. Allow them to mix in fummer in the fun, or 
in winter on hot ember* tor 24 hours, (hakim; the bottle 
from time to time. Paf* the whole through a fine cloth, 
and throw away what remains upon it. Then let it fettle * 
tor 24 hours, and you will find a dear part in the upper 
part of the bottle, which you mud lep irate gently and 
put iuto another vial, and the remain* will ferve lor the 
firll layers. 

Tl'RNSTONE, in ornithology. Sec Thing a. 

TURPENTINE, a tranlparent vifeous lubllancc, flow- 
ing either naturally or by incifion from (everal unctuous or 
refiuous trees ; as tin: terebinthu*, pine, larch, fir, &c. Sec 
Pinus, p. 765; Chemistry >/iMjEr* t Materia MtDica, 
the Tab I*. 

Od of feimr/M. See Chemistry -/«<&*, and Phar- 
macy, n" 174. 

TURJPETH.thc cortical part of the root of afpecies of 
convolvulus, brought from the Eaft Indies. It is accounted 
a pretty thong cathaitic ; but it i* very uncertain in it* 
itrength, for fometimei a dole ftom a (cruple to a dram 
purges violently, while at other times a much greater dofc 
ptoduces very little effyd. 

TURQUOISE, i* the tooth of an animal penetrated 
with the blue calx of copper: it loles its colour when heated; 
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•Turret!* (t is opaque, and of a lamellar texture, and fufceptible of 
TuilLnv * ^ne P°l'^ ♦ ‘ u specific g«»ity is »rnm 2,5 to 1,9^8 ; fome 
^ ‘ * are of a deep blue, fome of a whitifh Hue, bur become of 

a deeper when heated. Thia fubftartce ia found in Perfu and 
Languedoc. The copper may be txtrafted from it by di- 
llillcd vinegar. ’ According to Reaumur {Mem. Par. 1715) 
nitrous acid will not dilfolve that of Perfaa, though it will 
that of France, which (hows a difference betwetn them. 

TURRETIN (Francia), minifter and profetfor of divi- 
nity at Geneva, hi* native piece, waa born in 1623. Having 
ftudied at Geneva, Leyden, Saujnur, Montauban, and Nif- 
irci, with great fuccefa, he waa admitted into thenuniftry in 
1648, and ferred at the fame time the French and Italian 
churches at Geneva. Two yean* after, he waa offered the 
profeflnrfhip of philofophy, whch he refuted ; but accepted 
the invitation of the church of Lyons. He waa recalled to 
Geneva at a year*! expiration, becaufe he waa wanted to 
give h ft urea in divinity ; which be began in 1653. He 
waa lent to Holland in 1661, to procure money which 
the city of Geneva had occasion for. He had in that 
journey all the fuccefa he could pruenife himfelf ; and gained 
fuch a charxfter there, that he waa ftiongly import unrd 
by the Walloon churchea at the Hague and at Leyden to 
«ntc- into their lervicc. On hi* return he refumed the 
function* of his place, and continued there till hia death 
with remarkable application. He died in 1687, with the 
chat after of a man of great merit ; eloquent, judicious, la- 
borious, lexined, and zealous for ortliodoxy. Hia works 
were pubh'lhed by hia fon John Alphonfus, in 3 and in 4 
xrola 4to. 

TURRITTS9 T0VH N9ITAID, in botany: A genua 
of plants belonging to tlic dafa of trtratfynamia, and to the 
order of fiCiquafa / and in the nafUral fyftem ranging under 
the «vth order, S'hquoj*. The ftliqua ia very long and 
angutated ; t!»e calyx connivent and ereft ; the corolla is 
•Jlo ereft. There are thret Ipecica } two of which are na- 
tives of Great Britain, the glabra and hiriuta. 

TURTLE, in ichthyology. See Tsstudo. 

TvMTLK-Dcre, in ornithology. Sec Columba. 

TUSCAN ordb a, in archiufture. See Architect- 
tcm., n* 42. 

TvtcA* Earth, a ycllowifh kind of bole dug in many 
parts of Italv. particularly about Florence, where there is 
a ft rat um of it eight or ten feet thick, at the depth of 
five or fix feet from the furtocc. It ia fuppofed to have an 
mftrmgent property. 

TUSCANY, a duchy of Italy, which makes part of the 
ancient Hetruria, excepting feme fmall dctatchcd patts, is 
rneompafled by a part of the Mediterranean, called here the 
Tujian Sea j the ecdefiaftical ftate } the duchy of Mode- 
na ; and the republic of Lucca ; its extent from north to 
foul h being about 1 16 Englilh miles, and from eaft to weft 
about 80. 

Though fome parts of it are mountainous, yet both the 
bilb and dales arc covered with vines, olives, citron, lemon, 
and orange trees, he. The mountains yield alfo copper, 
iron, alum, &c. and fome quarries of the hoeft marble and 
porphyry. Merc is alio plenty of com, rice, taffron, honey, 
wax, wool, flax, lump, with mineral waters, rich pafturc, 
fait- pits, fulphur, alabaftcr, chalet dony, lapis lazuli, borax, 
amethyfta, cornelians, jaspers, quickiilvcr, cryftais, and black 
flate.- In fome places the elms and afhea yield manna. 

The principal river in Tufcany is the Amo, which has 
its fonrcc in the Appennine mountains, and falls into the 
fea below Pila. There are fome other fmallcr rivers. 

This duchy fell undci the dominion oi the Romans about 
455 years bctoic Chriit. The Oflrogetha poffeffed them- 
fclvca of it in the faith century, and after them the Lom- 
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bard*, who were expelled by Charlemagne anno in con- Tufcany 
fequence of which it became fubjeft to the German empe- 
rors, who appointed governors over it. At lait the Cltitt 
of Florence, Pifa, Sienna, and fome others, during the con- 
tention* between the pope and the emperor, and their re- 
fpeftive adherent*, the Guelph* and Gibbelines, withdrew 
themfilves from the dominion of both, and ereft ed them- 
frlves into frpatate commonwealth*. In that of Florence, 

John dc Mothers, •* popular nobh man, fo iuimuated himfelf 
into the favour of hi* countrymen, that they inverted him 
with fovereign power. Pope Pius V. conferred the title of 
grand daft on Cofmo de Medici* anno 1570, in whole fa- 
mily the duchy continued until the death of Gallon de Me- 
dici*, who died anno 1 737. The duchy was then transfer- 
red to the duke of Lorrain, afterwards the emperor Francis 
I. in lieu of the duchy of Ixurain, which, by the peace of 
1736, was given to king Statiiflaus during his life, and then 
was to be annexed to France. „ Leopold, the fccond fon of 
Francis I. and afterwards emperor of Germany, f ucc ceded 
to this duchy. It is now enjoyed by Leopold 9 * fecond fon, 
brother to the prefent emperor of Germany, Francis II. 

The grand duke's annual revenues are computed at about 
500,000!. ftcrling, ariiing chiefly from the tenth* of ail 
eftatrs that arc fold or alienated, and the ground. rents of 
the houfea in Leghorn, and the duties on almoft all manner 
of jwovifaons. 

The great duke is absolute in his dominions. His Hand- 
in, ? forces con fill only of three regiments of foot and two 
of dragoons, and hia marine of a few galleys and galeaffes ; 
but, in caic of ncccflity, it it {aid he can bring 30,000 men 
into the field, and incrcafe hi* marine with jo men of war 3 
but it docs not appear how he can man them. 

The principal places air Florence, Pifa, Leghorn, Sienna, 
CrbiteUo, Piocnbmo, and Arezzo. 

TUSK, or Torsk, in ichthyology. Sec Gadui. 

TUSSILAGO, Colt’s foot, in botany : A genua of 
plants belonging to the clals of frngenefia, and order of fto- 
iygamia fufxrjlua ; and in the natuial fyltem ranging under 
the 49th order, Comport*. The receptacle is naked ; the 
pappus iimple ; the lexica of the calyx equal, of the lame 
height as the difk, and lomewhat membranaceous. There 
are 12 fpecies ; three of which arc indigenous to Britain, 
the farfara, hybrids, and petafites. 

The farfara , or common colt's foot, grows plentifully 
on the banks of rivulets, or in moift and clayey fails, in Eng- 
land and Scotland. — The leaves are fmoked in the manner 
of tobacco, or a fyrup or dccoftion of them and the flow- 
ers (land recommended in coughs and other disorders of the 
breaft and lun» s. It fetms now to be almoft entirely re- 
jected. The downy fubftance under the leaves, boiled in 
a lixivium with a little ialtpetre, makes excellent tinder. 

The ptiojUn. or common butter* bur, is frequent in wet 
meadows and by the fades of river*. Its leaves arc the lar- 
geft of any plant in Great Britain, and in heavy rains af- 
ford a fcafo liable fheltcr to poultry and other linall animals. 

The root dug up in the fpring is rc It no us and aromatic. A 
drachm of it in a dole has been lometimes given as a 
fudoritic and altxiphanruc 5 but as it poffclfes thole virtues 
but in a fmall degree, it has loft its reputation in the (hope. 

TU TENAGO, an ore of zinc, containing commonly 
from 60 to 90 per tent, of zinc, the remainder iron, and a 
fmall proportion of clay. 

TUTOR, in the civil law, is one chofen to look to the 
periona and cltate of children lelt by their fathers and mo- 
thers in their minority. The different kinds ol tntary efta. 
bli fried among the Romans, and the powers and duties of 
tutor*, are described in Jnft. Leg. 1. T. XUL fed. 1. and 2. 
to which the reader is referred. Sec alfo the article Guar- 
4 H a i»i as. 
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Tow cm an. — For the nature and efFe&s of tutory in the Scotch 
- . law, which i* founded on that of the Roman*, fee Scotch 

E>*y. Lam, Part III. Sett. 7. 

■ ■ » ■' Tutor is alfo ufed in the En.?lifh univerfities for a member 

of feme college or hall, who take* on him the inftru&ing of 
young flu dent a in the arts and faculties. 

TUTTY, an argillaceous ore of zinc, found in Pcrfia, 
formed on cylindrical moulds into tubulous piece*, like the 
bark of a tree, and baked to a moderate hardnefs ; generally 
•f a browmfh colour, and full of fmail protuberances on the 
outfide, fmooth and yellowiih within, fometimes whilifh, 
and fometimes with a bluiftj caft. Like other argillaceous 
bodies, it becomes harder in a ftrong fire; and after the zinc 
has been revived and diffipated by inflammable additions, 
or extracted by acids, the remaining earthy matter affords, 
with oil of vitriol, an aluminous fait. 

Tutty is celebrated as an ophthalmic, and frequently cm- 
ployed as fuch in unguents and ci-llyria. See Pharmacy, 

»° * 54 * 

TWEED, a river of Scotland, which rife* on the con- 
fine* of the (hire of Clydcfdalc, and running eaftwnrd thro* 
Tweedalc, and dividing the (hire of Mcrfe from Tcviotdale 
and Northumberland, falls into the German Sea at Berwick. 
It abounds with falmon. 

FWEEDALE, or Peebles, a county in the fouth of 
Scotland. It has already been deferibed under the word 
Peebles ; but in that article fevcral inaccuracies were com- 
mitted, which a gentleman of that county has been kind 
enough to point out, and which therefore we take this op- 
portunity of correcting. 

Tweedalc is chiefly a grazing county, producing excellent 
mutton from healthy black-faccd flieep It is remarkable, that 
among this particular breed the rot or dropfical difeafe, and 
the trembling illnefn, are exceedingly rare, unlels when they 
happen to be imported by ft ranger fheep.— The account 
which wt formerly gave of the vaft number of cels fwarming 
in Weft-water Loch, and tumbling into the river Yarrow 
at particular feafons, is a miftake. At prefent no greater 
number of eels is feen there than in other rivers and lochs. 
This loch and Yarrow water are more than 20 miles afun- 
der, and running different ways, fo that the account at any 
rate was impoffiblc. The lake on the borders of Annandale 
is at prefent called L*h Siren t and not Loch Genart ; the 
catarad which it forms is called the Grey Mare*/ Tail : the 
fall is into Moffat water. Douglas of Cavers ought not to 
have been reckoned anong the families of Tweedalc, as that 
branch of the Dougin fes belongs to a different county. Our 
miftake proceeded (rum this circumflance — In very ancient 
times all the country walked by the Tweed went bj the 
name of TweedaU , and the Douglates were wardens of that 
diftrift. Peebles lies in N. Lat. 55. 38. W. Long. 3. 

TWELFTH-day, the fcftivaj of the Epiphany, or the 
manifeftation of Chrift to the Gentiles ; fo called, as being 


the twelfth day, exdufive, from the nativity or Ckriftnsai- Twn^u 
day. • _ I 

TWILIGHT, that light, whether in the morning be- 
fore fun-rife, or in the evening after fun-let, fuppofed to be- 
gin and end when the lcafl ftars that can be ken by the 
naked eye ceafe or be.rin to appear. 

TWINKLING of the Sr Ait. See Orncs, n° ax. 

TW INS, two young ones delivered at a birth, by an ani- 
mat which ordinarily brings forth but one. 

TWITE, in ornithology. See Faincilla. 

TYGKR, or Tickr, ii\ zoology. See Feus. 

TYLE, or Tile, in building, a fart of thin laminated 
brick ufed on the roofs of houici : or, more properly, a kind 
of fat clayey earth kneaded and moulded of a juft ihtckncfr, 
dried and burnt in a kiln like brick, and ufed in the cover- 
ing and paving of houfes. 

TYmPAN, among printers, a double frame bclon.7tn{ 
to the prefs, covered with parchment, on which the blank 
fhcets arc laid in order to be primed off. Sec Puntis c* 

Per/,. 

TYMPANUM, in mechanics, a kind o f wheel placed 
round an axis or cylindrical beam, on the top ot which are 
two levers or fixed Haves for the more eafily turning the axis 
in order to raife a weight required. The tympanum is 
much the fame with the pcritrochium ; but that (be cylinder 
of the axis of the perilrochiom is much ihortcr and lets than 
the cylinder of the tympauum. 

Tympanum, in anatomy. See Anatomy, n° 141. 

TYMPANY, in medicine. See Medicine, n w 337, and 
Surgery, n° 265. 

TYNDALE (William), a zealous Englifh reformer, 
and memorable for having made the lirft Englifh ver- 
fion of the Bible, wa* bom on the borders of Wales Tome 
time before 1500. He was of Magdalene- hall in OxfoVd, 
where he diftinguilbed himfelf by fucking in early the doc- 
trines of Luther, and by as zealoufly propagating thofe 
doctrines among others. Afterwards he removed to Cam- 
bridge, and from thence went to live with a gentleman in 
Glouccfteifkirc in the capacity of tutor to his children.— 

While he continued there, he fhowed himfelf £0 furious for 
Luther, and fo inveterate to the pope, that he was forced, 
merely for the fccurity of his perfon, to leave the place. He 
next endeavoured to get into the fervice of Tonftall bifhop 
of Durham, but did not fucceed. His zeal for Lutheran- 
ifm made him defirous to tranflatc the New Teftamcnt into 
Englifh ; and as this could not fafely be done in England,, 
he went into Germany, where, fetting about the work, he fi- 
nilhcd it in 1527. He then began with the Old Teftamcnt, and 
finifhed the five books of Moles, prefixing difeourfes to each, 
book, a* he had done to thofe of the New Teftamcnt (a). 

At his firft going over into Germany, he went into Saxo- 
ny, and had much conference with Luther ; and then re- 
turning to the Netherlands, made hi* abode chiefly at Ant- 
werp. 


(a) An anecdote is told of Bifhop Tonftal, which is amufing in itfelf, and does much honour to the Bifhop** mode- 
Lif* </ ration. Tonftal being at Antwerp in 1 529, he fent for one Packington an Englifh merchant there, and defired him 
f ec }j OW New Tcftaments of Tyndale’* Tranflation he might have for money. Packington, who was a fccret fa- 

vourer of Tyndalc, told him what the Bifhop proposed. Tyndale was very glad of it ; for, being convinced of fome faults- 
in his works, he was defignitig a new and more correct edition : but he was poor, and the former impreffion not being 
fold off, he could not go about it : fo he gave Packington all the copies that lay in his hands ; tor which the Bifhop 
paid the price, and brought them over, and burnt them publicly in Cheapfide— Next year, when the fecond edition 
was finifhed, many more were brought over ; and one Conftantinc being taken in England, the lord chancellor, in a pri- 
vate examination, promifed him that no hurt fhould be done him if he would reveal who encouraged and fuppnrted them 
at Antwerp ; which lie accepted of, and told them that the greateft encouragement they had was from the Bifhop of 
London, who had bought up half the impreflion. This made all that heard of it laugh heartily, though more judici- 
ous perfons dikemed the great temper of that learned Bifhop in it.. 
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Tvrdate, werp. During his peregrinations from one country toano- 
^ ther, lie fuffered fhipwreck upon the coaft of Holland, and 
^ loll all hit books and papers. Hit tranflaiioas of the Scrip- 

tures being in the mean time fent to England* made a great 
nnife there ; and, in the opinion of the clergy, did fo much 
miCchicf, that a royal proclamation was ilTucd out, prohi- 
biting the buying or reading ftich tranfhtion or tranflationt. 
But the clergy were not fatisfild with this, they knew Tyn- 
dall.- capable of doing infinite harm, and therefore thou dit 
of nothing lei# than removing him out of the way. For 
thi* purpofe one Philip* wa* lent over to Antwerp, who 
infinuated himfclf into hit company, and under the pretext 
of iriendfhip betrayed him into cuflody. lie was Cent to 
the tattle of Filford, about lH miles from Antwerp; and 
though the Er.glilh merchants at Antwerp did what they 
c^ulci to procure his rcleafe, and letters were all'o ftnt from 
lord Cromwell and others out of England, yet I*hilips fcc- 
ftirred himfelf fo heartily, that he was tried and condemned 
to d-c. He was firft ftrtngled by the hand* of the common 
hangman, and then bunted near Filford cattle, in 1536. 
While he was tying to the Hake, he cned with a fervent 
and loud voice, *' Lord, open the king of England*# eye*." 

TYPE f rwvo.-L an impreffion, image, or representation of 
fomc model, whiph it termed the anli/ype. In this fenfc 
, the word occur# o r ten in the writing# of divines, who em- 
ploy it to denote that prefix unit ion of the great event* of 
man's redemption which they have found or farcied in the 
principal tTanfa&ious recorded in the Old Lettamcnt. 

That the death of Chritt for the fin# of men, and hit re- 
furreftion from the dead for their juttification, were prefi- 
gured in the ritual wot (hip inttituted by Moles, is indeed 
„ . incontrovertible * ; but when divines conltdet a* a tvpe cve- 
tm tte H<k . *T thing mentioned in the Hebrew Scriptures, in which an 
pdfcm. aftive imagination can dilcover the flighteft refemblance or 
analogy to any circumttaucc in the life, or death, or rrtur- 
rettion, of Chritt, they expote the whole doClrine of types 
to the ridicule of unbeliever*, and do a real injury to that 
caufe which it is their proleffed intention to feme. To con- 
tend, as feme of them have done, that the extraction of 
. Eve from the fide of Adam, while he was in a deep fleep, 
was intended a# a type of the Roman loldiet’s piercing our 
Saviour's fide while he flept the fleep of death ; or that the 
envy of the fons of Jacob to their brother Jofeph, was ty- 
pical of the envy of the Scribes and Pharifces to Jcfus the 
Meffiah, i* to burlefque the Scriptures, and intuit rrafon. 

The nature of types feems indeed to be very little under- 
stood even by thole who pretend to have ttudied them with 
care. They arc generally compared to prophecies having 
a double fcpfe, and aie thought to have been fo contrived 
as to eivc information of the future event* to which they 
pointed ; but the information which they gave of Chrittia- 
pity mutt have been exceedingly oblcure to thofe who lived 
before the coming of Chritt, however plain it may appear to 
us who can now compare the type with theantitype, t\ diffe- 
rent opinion has indeed been maintained, not only by my- 
ttical cabbalitts, who will maintain any thing from which 
common fenfe revolts, but alto by writers who, when treat- 
ing of other iubje£ls, have fhown that they poffetTtd very 
found underftandingt. One of the ablcft defenders of re- 
velation, fpeakin r of the purpofe for which the pafTover 
was inilituted, afks, “ What is the price and worth ot a 
lamb, whofc blood infallibly gives life to thole who arc tin- 
ged with it, and the non-alperfion or ncglcA of whith is 
lufFieicnt to condemn Jew and Gentile to death without di- 
ftinciion ?'* Taking it for granted that this quettion is 
capable of no anfwer but one favourable to the coiiclufion 
•which he wiflics to draw from it, he then proceeds in the 
following words ; “ Thcu-h the Mefliah was not already 


come, who could doubt but that fuch a myftery typified hm % Type. 
Gnce he was to be the Saviour and Deliverer of hil people? ' '*■ 

and who would not be prepared to believe that he will de- 
liver his people, and favc them by the rjfnfion of his bloody 
when it is obvious that it is to the immolation of a lamb, 
and the afperfion of its blood, that all Ifrael owe their lives 
and liberties ?*' 

That the facrifice of the pafchal lamb for the fafety of * 

the Ilraelites was typical of the facrifice of the Lamb of t£*CbrifiJ» 
God for the fins of the world, and that the refcmblance or 
analogy ot the type to the antitype was in many rcipe&s 
exceedingly fluking, are fads known to every Chrittian ; 
but they could not poilibly be known to thesincieiit He- 
brews before it was revealed to them that Chrilt was to fuf- 
fer. At the inftirution of the pafTover, nothing was laid 
from which the great body of the people could infer that- 
they were to be redeemed lrom death and fin by the blood 
of the Mefliah, as their fathers had in Egypt been deliver- 
ed from the deflroying angel by the blood of the immola- 
ted lamb. We readily a^rcc with the ingeniour writer, 
that in the blood of a lamb there is no worth to propitiate 
the eternal God, and from him to purchafc life for the man 
who is fprinklcd with it ; but the Ilraelites, at the era of 
their departure from E^ypt, held opinions very different 
from his and ours. They thought grolsly of the Deity, 
and believed, with their fuperflitious matters, that he put 
the highrit value on animal facrificcs. In the New Telia- 
nv nt Chritt is called our and faid to have been fa- 

crificcd for us. Chrillians therefore cannot doubt but that 
the Jewifh facrifice of the pafchal lamb was emblematical of 
the great facrifice (lain on the crofs ; but 2« the majority of 
the ancient Hebrews were ignorant of all the circumttances 
ot refcmblance between the type and antitype, we can- 
not conceive how they fhould have dreamed of a future pif- 
fover of which their own was but an empty figure. 

Some learned men indeed feem to imagine, that when 
the rite* of the law were inilituted, the people were taught 
to confider them as of no value in themicives, but merely aa 
fhadow.i of good things to come, and that by means of 
thefc fhsdows a diftindt and even tteady view was given to 
them of the fubllauce; but this is a fuppofition which receives 
no fupport from Scripture. That Abraham, who rejoiced 
to fee Chrifl’s day, and Iceing it wa- glad ; that Mofes, 
who was dirc&cd to make ail thing# relating to the taber- 
nacle according to the pattern fhowed to him in the mount; 
and that fuch other individuals as, like him, could look up 
to a God inrifible, and perform at once a worship purely 
fpiritual ; that thei’e men were admoniihed that the ritual 
law was only the fhadow of a future and more perfect dif- 
penfation —cannot, we think, be qnettioned. Nay, that A- 
braham, Mofes, and a few others, may have had as accurate 
notions of Chriflianity a* wc have at prefent, is a petition 
which we feel not ourfclvcs inclined to controvert ; but that 
the great body of the Hebrew nation was taught from the- 
beginning to confider their law as imperfect, or as deriving 
any little value which it had from its being emblematical' 
ot a purer worfhip to be revealed in the fulnels of time, is a 
fuppofition which cannot be admitted without confounding* 
all the divine difpenfations. 

The law was a fchoolmaftcr given to the pofterity of Ja- 
cob, to guard them from idolatry, an j to train them by 
degrees for the coming of Chritt. That it might anfwer 
this purpofe the more dfe&ualty, prophets were ratfed up- 
front time to time to point out its lecret and fpkitual mean- 
ing, as the people became able to receive it ;■ and no reafon' 
can be affigned for the introduction of fo burdenfome and - 
carnal a ritual between the fall and the clear revelation of 
redemption, but beaauie mankind at large were not at that* 
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period capable of a more fpi ritual and refined worflrip, 

1 urology, Fart II. Seft. iv. 

If this be to, bow abfurd u it to fuppofe that the an* 
dent llraclitcg law through their facrinces the future facri- 
ficc of Chritl, and the firrple, though fuhlime, worffcip of 
theChrittian church ; that when their law promised tempo- 
ral rewards to the obedient, they looked for heavenly ones 
through the Medt h ; and th*t when they were offering a 
(in-offering for their tranfgrrffions, they had their eyes fix- 
ed on the cro(* of Chtift, being aware that the blood of 
bulla and of goats couli never take away fin ? Had the If* 
raclite*, at their deliverance from Egyptian bondage, been 
capable of all this faith, it is not to be fuppofed that the 
Father of Mercies would have laid upon them iuch a yoke 
of ordinances ; for that would have been in effect to fay, 
though xou are capable of worihipping me in fpiiit and in 
truth, according to the difpenution which (hall be revealed 
to your poilcrity, yet I command you to obferve a multi- 
farious ritual, which you biw to he preparatory to that 
dispensation, and of no real *<j!u< in it ft If / 

The law therefore had only i\\cjletk*v of good things 
to come, and not fuch an image of them, as that merely from 
beholding the type minkind could acquire an accurate notion 
of the antitype- It was indeed fo contrived as naturally to 
lead the thinking part of the nation to the hopes of future 
redemption ; but without the iliuft rations of the prophets 
it could not of itfclf have made them comi>rrhend the means 
by which that redemption was to be effected. Between 
the types and the antitypes, the (hadow and the fuhitance, 
the rcfcmhlance, or, to fpeak more properly, the analogy, 
is fo finking, that no unprejudiced pcrlun can now cntir- 
tertain a doubt but that the law and the gofpel arc parts 
of one itreat fcheme of providence, which, commencing with 
the fall, was completed by the effufton o* the Holy Spirit 
on the day of pentreoft. But it would be 2« equitable to 
condemn a Bacon or a Newton to ipetu! his time in the 
amufcmenis of children, as it would have been to place the 
Jews under the ritual law, had they been capable of acqui- 
ring from the fhadows of that law adequate notions of the 
fubfla nee of Chriiliamty. 

Tym, among lettcr-ioundcrs and printers, the fame with 
letter. Sec Lit+fr. 

Type is alfo ufed to denote the wder obferved in the in* 
tenfion and remiflion o! fevers, pulfes, See. 

TYPHA, Cat’s tail, in botauy : A genus of plants 
belonging to the clafs of mornrno $ and order of triandrio ; 
a*id iu the natural fyflem ranging under the 3d order, Ca- 
lamarif. The amentum of the male flower is cylindrical ; 
the calyx is utpetilous but fcarccly diilinguifhablc ; there 
is no corolla. The female has a cylindrical amentum below 
the male ; the calyx is composed of villous hair ; there is 
no corolla, and only one feed fixed in a capillary pappus. 
There are two fpccio, both natives ot Britain ; the Uuioha 
aud anguilifolia. 

1. AoO/clus, great cat's tail, or reed mace, is frequent in 
ponds and lakes. • The flalk is fix feet high ; tire leave* a 
yard long, hardly an inch wide, convex on one fide ; the 
amentum, or cylindrical club, which terminates the ftalk, is 
about fix inches long, of a dark brown or fiScous colour. 
Cattle will fomc times eat tire leaves, but Mchreber thinks 
them noxious : the roots have fometimes tern eaten in la* 
lads, and the down of the amentum uled to Out! cuihions 
and matredes. Linnaeus informs us, that the leaves arc 
ufrd by the coopers iu Sweden to bind the hoops of their 
calft*. 

2. AnguJlifoUa* narrow-leavcd cat’s tail, is found in pools 
an l ditches. The leaves arc femi-cylindncal, and the male 
and female fpike are remote and (lender. 

,TY ( PHQN. See Whirlwind. 
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Typhom, the devil of the ancient Egyptian*. 3 «e Po- 

LV THEISM, n° Ip. 

TYPOGRAPHY, the art of printing. See Printing. 

TYRANNION, a celebrated grammarian in Pompey’s 
time, wax of Amifus in the kingdom of Pootus. fie was 
the fcholar of Dionyfius of 1 brace at Rhodes. He fell 
into the ban '» of LucuHus, when that general of the Ro- 
man army defeated Mithridatcs, ani feiaed his dominions. 
This captivity of Tyramiion ww no dilsdvantage to him, 
fincc it procured him an opportunity of being iiluitrious at 
Rome, and railing a fortune. He fpent it, among other 
things, in making a library of above 30,000 volumes. He 
die*! very old, beinr worn out with the eout. His care in 
collecting books contributed Very much to the prefervdtMa 
of A ri:‘ otic’s works. 

TYRANT, among the ancients, denoted Amply a kiny 
or monarch ; but the ill ufe which ft vend perfons in veiled 
with that facrcd chara&cr made of it, has abend the im* 
port of the word ; and tyrant now carries with it the idea 
of an unjuit or cruel prince, who invades the people’s liber* 
ty, and rules in a more dcfpotic manner than tire laws of na- 
ture or of the country allow. 

TYRE, formerly a celebrated city of Afia, on the coaft 
of Syria, fituated under the 54th degree of caft longitude, 
and 3 2d of north latitude. It was built, according to fnmc 
writers, 2760 years bc’ore the Chriftian era. There were 
two cities ot that name \ the one called Pa/styrui, ntuated 
on the continent ; and the other the city of Tyre, built on 
an ifland about half a mile from the ihore. It was about 
19 miles in circumference, including Paltetyrus ; the town 
on the iflxnd was about four ir.Ues round The buildings 
of Tyre were very magnificent; the walls were 150 feet 
high, and bread in proportion. This city was at one pc. 
riod the mod famous commercial city in the world. Of its 
commercial tranta&ions, the raoft particular account that is 
to be found in any ancient writer has been given by the 
prophet Ezekiel, which at the fame time conveys a mag* 
niiicent idea of the extenfivc power of that iUte- It 
refilled Nebuchadnezzar king of Babylon for 13 years: at 
the end of which, wearied with cndlefs efforts, the inha* . 
bitants refblved to place the iea between them and their 
enemy, and patted accordingly into the ifland. The new 
cty Hood out againft Alexander the Great for feven 
months ; and before he could take it, he wax obliged to till 
up the llrait which feparated the ifland from the continent. 
It was repaired afterwards by Adrian, and became the me- 
lt opolis of the province, it afterwards fell into the hands 
of the Arabs; and after being taken by Baldwin 11 . king 
of Jcruukm, it was dcflroycd by the fultao of Egypt in 
1 2fiy, and aba»*doncd, never more to rile from its mins. An 
excellent account of its firuatlon and modern ftate may be 
found in Volncy's Travels, vol. ii. it now contills of a 
fin all village, compofed of wretclred huts, containing about 
50 or 60 poor families. The words »f Ezekiel are literally ful- 
filled, “ And they (hall make a fport of their riches.” (£• 
aek. xxvi. 12, 13, 14). Mr B r oce faw this queen of the 
nations converted into a place for fibers to dry their nets 
ia. Hs harbour, formerly fo famous for iu flapping, is 
now almoit choaked up. It is called Sovr or 7 four by the 
Orientals. 

TYRIAN Dye. See Murbx and Purpura. 

TYRONE, a county of Ireland, in the province of Ul- 
Her, 46 miles in length and 37 in breadth ; bounded on 
tire north by Londonderry, on lire caft by Armagh and 
Lough-Ncagh, on the fouth by Fermanagh, and on the weft 
by Donntpal. It is a rough and rug-;ed country, but to- 
lerably fruitful ; contains 1 2,683 houf**, 30 partfhe*, 4 ba- 
ron. tu, 4 boroughs, and fends 10 members to par Lament. 
The principal town is Dungannon, 
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TT t>rrt, the 2Cth letter and 5th vowel of our alphabet, 
^ » »* formed in the voice by a round configuration of the 
lip*, and a greater extrufion of the under one than in form* 
to* the letter o, and the tongue is al’o more cannulated. 
The found is (hort in cur/ 7 , mujs, tun, tub ; but is lengthened 
b, a final e, aa in tune, tubt, icz. In fome words it is rather 
acute than lcn« ; as in huts, fate, hit, See. It is moltly 
look* in polyfytfables ; aa in unisn, concur, 6 cc, but in fame 
word# it is obfeure, »9 in natvrr, ve ntore, See, This letter 
in the form or V or v, is properly a confonaot, and as fuch 
is placed before all the vow rls ; as in vacant, re. to/, vivrjtc, 
&c. Though the h-ttcr# v and u haJ always two f. >nds, 
they had only the form v till the be* tuning ot the four.!* 
century, when the other form was introduced, tho inconve- 
nience of exprtflng two different founds by the la re letter 
having been obfenred long before. In mMnrr.: , s V lisalf 
for live ; ai.d with a data added at top, thus v, it ii inks 
S^o. 

In abbreviations, amongfl the Romans, V. A. Iltvx! for 
%»rtit.jm { V. B, v:ro linn ; V. P. A. vh ‘ bant at* 


fctri u ; V. I’>. I', vrr lent Jidti ; V. C. \ : * c nu / 
V. C. C. F. vn/e, torjvx cfusrijimr, ft f'riier f V. IX i). vty 
dftltatur ; V. G. writ gratia ; Vir. Ve. ttirgo v jlJui VL. 
%rtJc ! iret ; V. N. qwnto ncnae nm. 

VACClNIUhl, the w h oxtlf.br si v v, or fi.Herry, in 
botany ; A genus of plants of the rlafs ot vch, ndria, and or- 
der of mnwrvnui ; and arranged in the natural fy f! cm under 
the 1 8th order, Bic-mtt . The c;J;, x is fuperior; the co- 
rolls monopctalous ; the filaments inferttd into the recep- 
tacle; the berry quadritoc.iiar ard p<- lyfpcrmoit*. 'I here 
are 15 fpecies ; the mott remarkable of which are, 

I. The as yrtiilm, black whorls. whorfle-bemes, or bil- 
berries, growing in woods an J on heaths abundantly. The 
flowers frequently vary, with five ferments at the rim, and 
wi*h ten llamina. The birriea when ripe are of » blu. 
ifh black colour ; but a Gnguhr variety, with white brrrb«, 
was difeovered by the* duke of Athol, growing in the 
Woods hlout tr. id-way between 1 m two feats of DunkrM 
and Klrir. The berries have an aflringcnt quality. In 
Arran and theW'ctlern lilesthey atetiven in dixrrhce?* and 


long, (lender, woody, weak, and trailing : the leaves are fiiff, Vaevt-ru 
acutely oval, glaucous underneath, their edges turned back, J| 
and grow alternate; two or three flower* grow fingly on t V*ill*nr. 
long red footflalkt out of the extremity of the branches j * T 
the flowers are led, divided deeply into four acute fegments, 
which are rc flexed quite backwards ; the filaments are dow- 
ny j the ar.ther* ferruginous and longer than the filaments : 
the berries ltd, and about the fixe of the hawthorn ber- 
ries At Lon 4 'town, on the borders of Cumberland, they 
arc trade fo confiderabte an article of commerce, that, at 
the feaTon when they arc ripe, not lefa tban 20 1 . or 30 IV 
worth are fold by the poor people each market-day for five 
or fix week, together, which are afterwards difperfed over 
different parts of the kingdom for nuking the wrcLI-known 
cranberry trrts, 

VACUUM, in philefophy, denotes a fpacc empty or de- 
void of all matter or body. 

It lus hern a matter of much difputc among philofnphers 
whether i i'.trc be in nature a petted vacuum, or (pace void 
of ad ruUrr ; but if bodies c nfifl n f material folid atoms, 
it is evident ih.'t there mull be vacuities, vx motion would 
be iiSpDki'blc (See MarAtKYaics, n w 193). We can even 
produce fortieth in r very near a vacuum in the receiver ®f 
anair pump and in the Torricellian tube (Ice Pneumatics, 
faji% 1) ; and it is very doubtful whether the particles of 
the denfeft bodies known be in perfect contact. See Op- 
tics, ii* 6^— -68. 

VADIUM, a pledge in law, is cither virmm or mortvum. 

f'ADti'M Pham, or Lrvivr ttedg*, is when a man borrowa 
a fum (fc.ppofc 2Col.) of another; 2nd grants him an cllate, 
as of 2D I. /vr ae/ntrt, to hold till the rents and profits (hall 
repay the fum fo borrowed. This is an cllate conditioned 
to be void as foon as fuch fum it railed. And in this ca!e 
the land or pledge is laid to be living : it lubfitls, and fur* 
rives the debts ; and, immediately on the dilcharge of that, 
refult* back to the borrower. 

V/ivivm Morhrvn, or Dead Pfidgt. See Mortgage. 

VAGABOND, or Vagrant, one who wauders iHorally, 
without a fettled habitation. Such perions arc cognizable 
by the laws. See Idlene**. 


dyfentcrics with good clTt.T The Highlanders frequently 
eat them in milk, which i* a cooling agreeable food ; and 
fometimes they make them iato tart* a;,'* jellies, which lift 
they mix with whilky, to give it a rclilh to llran *rrs.— — 
'IT.cy dye a violet colour ; but it requires to be fixed with 
alum The gTous (ced upon them in the antrnnn. 

2. The or great bilberry bulh, is found in 

low moift grounds, and almotl at the futnimbs of the High- 
land mountains. The leaves arc full of veins, fmooth end 
glaucous, efpeciafly on thy under fide; the berries are eatable, 
hut not lo much cftcemed as the preceding as they are apt, 
if eaten in any quantity, to give the hczdach. 

3. The vitit ul**, ot red w horde-berries, frequent in 
dry places, in heaths, woods, and on mountains. The 
berrits have an acid cooling quality, ufcful to quench the 
ihiril in fevers. The Swedes nre very fond of them made 
into the rorm of a rob or jelly, which they eat with their 
meat as an agreeable acid, piopcr to correct the animal al- 
kali. 

4. The ex yeortvt, c ran berries, tnofs berries, or nsoor-ber- 
ric«, frequent on peat-bogs in the Lowrlands, but not fo 
coounou in the Highlands of Scotland. The [talks are 
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VAGINA, properly fgnifies a (heath or (cabhard j and 
the term vagina i» ufed in architecture for the part a ter- 
miniu>, hccLUte rricmbling a Jheath out of which the llatue 
feerns to iffue. 

Vagina, in anatomy, a canal reaching from the. external 
orifice, *;r o* pudendi, of w«>mcn, to the uterus. 

V All. I. A NT (John Foy)»a phyfician and great medal- 
ift, to whom, according to Voltaire, France was imiehted for 
the fciencc of medal*, and Louis XIV. for one half of hi* 
cabinet, was born at Beauvais in 1632. Through the means 
of the miniiter Colbert he travelled into Italy, Greece, E- 
gypt, and Perfia, lo colit il medals for the royal cabinet ; 
and returned with fo many as made the kinV* cabinet fu- 
perior to any in Europe. In one of his voyages the (hip- 
he failed in was fallen upon and taken by an Algerine cor- 
fair. After a captivity of near five months he wn permit- 
ted lo return to France, and received at the fame time 20 
gold medals which !\ad been taken from him. He embark- 
ed in a vcffel bound for Marfcillcs, and was carried on with 
a favourable wind for two days, when another corfair ap- 
peared, which, in t’pite of all the fail they could make, bore 
down upon them within the reach *t cauuion-ihot. Mr 
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v * ,r Vsillmt, dreading the miferici of a fttftt ffavery, refolvcd, 
VJrneu however, to fccure the medals which he hud received at AU 

* pjets, and in order thereto fwilinyved them. But a fudden 
turn of the wind freed them from this adverfary, and caft 
them upon the cuafts of L.atalo::ia ; where, alter vxpeding 
to run aground every moment, they at length fell among 
the fand* at the mouth of the Rhone. Mr Vaillaut got 
to ihore in a fluff,' but felt himfclr extremely incommoded 
with the medal, he had f' 'all iwcd, which might weigh al- 
to i ether five or fix ounces, and therefore did not pafs like 
Scarboiough vaters. lie had recourfc to a couple of phyli- 
riant, who were a little puzzled with the Angularity of his 
cafe ; however, nature retieved him from time to time, and 
he found himfelf in puffeflion of the greateft part of h«s 
treafure when be cot to Lyons. Here he explained* with 
much pleafure to his friends, thoft medal < which were al- 
ready come to hand, as well as thofc which were dally cx- 
pc&cd ; among which laft w?s an Otho, valuable for its ra- 
rity.— He was much carcflcd on his return ; and when 
Louis XIV gave a new form to the academy of inferip- 
tions in 1701, Mr Vaillant was firft made affoeixte, aiv* then 
pertfionary. He w r rotc fcvcral works relating to ancient 
coins, and died in iyc6. 

VAIR, or Vaixf.. a kind o* fur, formerly itfed for lining 
the garment* of great nun ?nd krignuof renown. It is tc- 
preie ivied in engraving by the figures of little bells revcrlcd, 
ranged in a line. See Hlraldky, Chap. 11 . Silt. 2. 

VAIRY, in heraldry, expreffes 5 coat, or the bearings of 
a coat, when charged or chequered with vaira. 

VALAIS, a valley in Swifierland, which extends from 
the feurcc of the river Rhone to the hke o' Geneva. It is 
rear 100 miles in length, hut the b r cadth is very unctp al. 
It is bounded on the north by the Alps, which feparate it 
from the cantons of Bern an J Uri, on the caff by the moun- 
tains o Forchr, on the fouth by the duchy of Milan and the 
Val d’ Aolle, and on the weft by Savoy and the republic of 
Geneva. The inhabitants profcls the Roman Catholic reli- 
gion, and are fulijeff to the fwellin r of the throat called 
iron h e U ; and idiots are laid to abound among them more 
than in any other place of the I’lobe. They are naturally 
hardy, enterpiifing. and food-natured. It is furrounded on 
all fidei by very high mountains, moll of which arc covered 
■with fnow and ice that never thaw. However, the loil is 
fertile in corn, wine, and good fruit. The mufeat wine, 
which is produced here, is excellent, and well known all 
over Europe. There arc mineral waters, plenty of game, 
and feme mine*. This country compiehcnds 55 large pa- 
riffles, to which one biihop only belongs, whole fee is at 
Sion the capital. The mountains affoid pood paffurc for 
their cattle in fumtner, and their harveft continues from May 
to 0°.ohcr i it l>cin.{ fooner or later according to the fitua- 
lion of the place. 

>» VAL ANTI A, in botany : A genus of plants in the or- 
der motifita, of the clafs puiygamta, and in the natural iyftcm 
arranged under the 4 iff order, the afptrifoh*. There is 
fearer ly any calyx ; the corolla is monopetalous, flat, tour- 
parted ; the ftamina four, with {mail anther* : the herma- 
phrodite flower* hive 2 piftitlum with a large germcn, a bifid 
tiylc. the length o‘ the calyx, and one feed; the piftilla of the 
male flowers are hardly dilcerniblc. There aie eight fpccits, 
only one of which is a native of Britain, the crutiatj ; the 
ftalks of which are Iqqare, the whole plant hairy, the leaves 
oval and verticillatc, four in a whirl ; the flowers are yellow, 
arci -row on (hurt peduncles out of the aisc of the leaves. 
The roots, like thole of the paliums, to which it is nearly re- 
lated. will dye red. It is affringent, and was once ufed ai a 
vulnerary. 

VALENCIA, a pi evince of Spain, which bat the title 
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of 1 kingdom | and is bounded on the rsft and fouth by tht Viinuh 
Mediterranean ft a, on the north by Catalonia and Arragun, JI , 
and on the weft by New Caftile ?-nd the kingdom ot Murcii. 

It is ahout i6y miles in length, and 63 in breadth. It : i J " , 
one of the nuiff populous and agree? Ide pari* of Sp.«is, and 
w here they enjoy aim oft a perpetual fp-ing, The great 
number of river* wherewith it is watered renders it extreme. 

}y ferule, partied irly in fruits and wine. 1 here arc very 
•ru jsred mountains in it, which contain mines of slum and 
other minerals. 

Valencia, a city of Sp'in, and capital o* the kingdom 
of the fame name. It contains about 1 2,000 houfes, bcitdei 
thofc of the fuburbs and the furamcr-houfes round it. It 
hr<8 an umverfity, and an archbifuopVs fee ; and wast-ken 
from the Moors by the Chriltisns in the 1 3th century. The 
town id han 'fome, r.nd adorned with very fine ftruclurc*. It 
is not very llroog, though there are some biff ions alon: the 
fide* ot the w 11 s. They have manufactures in wool and filk, 
which bring in great luma t * the inhibit -nts. It is feited 
on '.he river Gu idalaviar. over which there are five handforae 
bridges; nd it is about three miles from the fca, where there 
is i liaibour, 1 ic miles n rth of Murcia, and 16 ; call by 
fouth of Madrid This city lurrcr.dered to the earl of Pe- 
terboiough tu the year 1705; but ic was lull again in 1707, 

W. Lung. O. IO N. Lat. iQ. 2J. 

VALENCIENNES* an ancient, flronp, and confiderable 
city ot France, in the department of the Noith and late pro- 
vircc of Hainault. It contains about 20,000 fouls, ihe 
Beheld divides it into two paits. It is a very important 
place; the citadel and forti cations, the work ot Vauban, 
wen* conftnt&ed by order o» Louis XIV. who took this 
town fr«m the Spaniards. It was confirmed to him by the 
treaty of Nimegurn, in 1678. Ir. 1793, it fumodered to 
the allies after a feverc fie^e, but was afterwards abandoned; 
and is now in the pof'etlion of the French republicans. Be- 
fidcs lsce, this city is noted lor manufactories of woollen 
fluffs and very fine linens. It is 20 miles weft fouth weft of 
Mona, 1 7 north-caft ol Cambray, and 1 20 north-call by north 
of Par *. E. Loi.g. 3, 37. N. Lat 50. 21. 

V A LENS 1 Flavius), emperor of the Eaft, a great patron 
of the Ariims. Killed by the Goths in the year 379. See 

CONSTANTIMOM.E, 0 ° 76. 

VALENTiNIAN 1 . emperor of the Weft, a renown, 
ed warrior, but a tyrant over his iubjcAs. See Roms, n* 

J*.* 

Valcmtimiam II. emperor of the Weft, a prince celebra- 
ted tor his virtues, and above all for his moderation ; yet a 
conlpiracy wm formed agaiult him by Arbogaftes, the com- 
mander in chief ot his armies ; and he was tlranglcd in the 
year 392. Sec Rome, n° 536. 

VALENTIN l AN in church hiftory, a fe£l of Chriftian 
beret it k, who fprung up in the fecund century, and were lo 
called horn their leader Valentinus. 

The Valenti nians were only a branch of the Gnoftics^ who 
realized or perfonifitd the Platonic ideas concerning the 
Deity, whom they called Plrromi or PUmtudt. Their iyftcm 
wa this: the firft principle i* l’vthos, t.c Depth, which 
remained many agea unknown, having with it Ennoe or 
'1 hought, and Sige or Silence; from thefe fprung the Nous 
or Intelligence, which is the only (on, equal to and alone ca- 
pable ot comprehending the By t hot; the lifter of Nous they 
called /iUtbtia or Truth , and thefe conllituted the firlt qua* 
termty ot aeons, which w>erc the fource and original of all 
the reft : for Nous and Aletheik produced the World and 
Lite ; and from thefe two proceeded Man and the Church. 

But bef:dc% thefe 8 principal aeons, there wire 22 more; the 
laft of which, called S^h.u, being dciirous to arrive at the 
knowledge ol ByiUos, gave herielf a great deal of uucalwcfs, 

which 
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Valerian which created m her An 'cr and Fear, of which era* born 
v ,11 Matter, But the Horn* or Bounder hooped her, preferved 
t * * rtuv her in the Plcioma, »nd reftored her to Perfection. Sophia 
then produced the Chrift and the Holy Spirit* which brought 
the xons to their lad perfection, and made every one of them 
contr.bute their utmoft to form the Saviour. Her Enthvmefe, 
or t hought, dwelling near the Pleroma, perfected by the 
Chrift, p'oduced every thing that is in the world by its di- 
vers paffions. The Chrift lent into it the Saviour, accom- 
panied with angela, who delivered it from its paffions, with- 
out annihilating it: from thence was ‘ormed coiporeal mat- 
ter. And in this manner did they romance concerning God, 
nature, and the raydctics of t^c Chriftian religion. 

VALERIAN, or Valeriaxus, (Publius Lictnius), cm- 
peror of Rome, remarkable for hi* captivity anti cruel treat- 
ment by Sapor I. king of Pcrfia. See Rome, n" 49 1 . 

VALERIANA, in botany : A genua of plants belong- 
ing to the clafs iriandria and order monogjida, and in the na- 
tural fyftcm arranged under the 48th order, aggregotM. There 
is hardly any calyx; the corolla is monopetalous, gibbous at 
the bafe, fituated above the germen ; there is only one feed. 
There arc 2 1 fpccies, only four of which are natives of Bri- 
tain, the rjjirtnahi , the heujla, the rubra, the dicica ; of thde 
only the officinalis is ufeful. The root of this plant ia per 
ernial ; the llalk is upright, flmooth, channelled, round, 
branched, and rife* from two to four feet in height: the 
leaves on the item are placed in pairs upon fhort broad 
(hcathea ; they are compofed of fevcral lance-fhaped, parti- 
ally dentated, veined, fmooth pinnx, with an odd one at the 
end, which is the larged : the floral leaves are fpear-fhaprd 
and pointed ; the flowers are fnrall, of a white or purplilh 
colour, and terminate the item and branches in large bunch- 
es- It flowers in June, and commonly grows about hedges and 
woods. 

It is fuppofed to be the of Diofcorides and Galen, by 
A 7 * l 18 ment * oclcc * a * an aromatic and diuretic : it was 
tgnj. firft brought into eflimation in convulfive affc&ions by Fa- 

bius Columna, who relates that he cured himlelr of an epi- 
lepfy by the root of this plant : wc are told, however, that 
Columna fullered a relapfe of the diforder ; and no further 
accounts of the efficacy of valerian in epilepfy followed till 
thofe pubiiflied by Dominicus Panarolus fifty years after- 
wards, in which three cafes of its fuoccfs arc given. To 
thele may be added many other inllanccs of the good effects 
of valerian root in this difeafe, fine* publilhrd by Cruger, 
Schuchroann, Riven us Sylvius, March ant, Cbomcl, Sauva- 
gca, Tiflbt, and others. 

The advantages faid to be derived from this root in cpi- 
Icpfy caufed it to be tried in icvetal other complaints termed 
mervous, particularly thofe produced by increafed mobility 
and irritability of the nervous fyftcm, in which <t has been 
found highly ferviceable. fiergius dates its virtues to be 
antifpalmodic, diaphoretic, emmenagogue, diuretic, anthd- 
mm tic. Ihe root in iubftance is moll efte&ual, and is 
ufually given in powder from a (cruptc to a dram : its un. 
pleafant flavour may be concealed by a fmall addition of macc. 
A tinfture of valerian in proof Ipirit and in volatile fpirit are 
«?Tdered in the London Pharrnacopttia. — Cats ate very food of 
the fmcll of this root, end Icem to be intoxicated by it. 

VALERIUS Maximus, a Latin hiltorian, fpnjng from 
the families of the Valerii and Fabii, which made him take 
tbc name of Valerius Maximus. He ftudied polite literature, 
and afterwards followed Sextus Pompey to the wars. At 
his return be compofed an account of the actions and remark- 
able fayings of the Romans and other great men ; and dedi- 
cated that work to the emperor Tiberius. Many of the learn- 
ed think that this is the fame that is now extant, and bean 
llit name of Valerius Maximus ; but others maintain, that 
Vot. XVIII. Pm II. 
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what we have now is only an abridgment of the work written Valet 
by this celebrated hiftorinn, and that this abridgment wa, vm’ ru^-h 
made by one Ncpotian of Africa. However, this work is — - 

well written, and contains a gre’t number of memorable 
actions performed by the Greeks and Romans that arc wor- 
thy o 4 being read. 

VALET, a French term, ufed as a common name for all 
dome flic men fervams employed in the more ftrvile offices, 
as grooms, footmen, coachmen, flee. But with us it is only 
ufed in the phrafe vaht de cbamlre , which is a fervant whole 
office is to dreit and undrels his mailer, Arc. 

V' A I. ETTA, a city of Malta, and capital of the ifland 
(fee Malta, n° 26). It is (ituatcd in E. Long. 14 34. 

N. Lat. 35. 54. 

VALETUDINARY, among medical writer*, denote-- a 
perfon of a weak and hckly c«n dilution, and frequently out 
of order. . . 

VALID, in law. an appellation piven to acts, deed*, 
traufa&ions, Sec. which arc sRhed with all the formalities 
rcquilitc to their being put into execution, and to their be- 
ing admitted in a court of juilicc. 

VALLADOLID, an ancient, large, and handfome city 
of Spair, in Old Caftite, and capital of a principality of the 
fame name, with a bifhop’s fee and an univerfity. It is fur- 
rou tided with ilrong walk, embcllifhcd with handfome build- 
ings, large public fquares, piazzas. and fountains. It is large 
and populous, containing 1 1,000 houfes, with fine long and 
brord (trerts, and large high houfes, adorned w-ith brlconie*. 

The market-place, called El Camfm, is 700 paces in circum- 
ference, furrounded with a great number of convents, and is 
the place where the fairs arc kept. There is another fquare 
in the middle of the city, furrounded with handfome brick 
houfrs, having under them piazzas, where people may walk 
dry in all weathers. Wubm thete piazzas merchants and 
tradcfrr.en keep their (hops. AH the houfes arc of the fame 
height, being four (lories ; and there are balconies at every 
window, of iron gilt. In the whole there are 70 mdhafte- 
ries and nunneries ; the fined of which is that of the Domi- 
nicans, remarkable for its church, which is one of the mod 
magnificent in the city. The kings rehded a long while at 
this place ; and the royal palace, which dill remains, is of 
very large extent, though but two dories high ; within are 
fine paintings ot various kinds, and at one of the comers a 
curious clock, made in the fame manner as that of Sira (burg. 

The houfc of the inquifition is an odd fort of ftrudure, for 
there are no windows, but a few holes to let in the light. The 
environs of the city arc a fine plain, covered with gardens 
orchards, vineyards, meadows, and fields. It is feated on the 
rivers Efcurva and Pefuerga, in W. Long. 4. 25. N. Lat. 

41. 50. 

VALUE, in commerce, denotes the price or worth of any 
thing. 

VALVE, in hydraulics pneumatics, Arc. is a kind of lid 
or covet of a tube dr veflel to contrived as to open one way, 
but which, the more forcibly it U prefled the other way, the 
dofer it (huts the aperture j fo that it either admits the en- 
trance of a fluid into the tube or veflel, and prevents its* re- 
turn ; or admits its efcape, and prevents its re-entrance* 

Valve, in anatomy, a thin membrane applied on fcvcral 
cavities and veflcls of the body, to afford a pafTai’C to certain 
humours going one way, and prevent their reflux towards 
the place from whence they came. 

VAMPYRE, a fpeties of bat. See Vesi»ertilio. 

VAN, a term derived from the French avant, or avaunt, 
fignifying before or foremoft of any thing; thus we fay, the 
van-guard of ihe army. See. 

VANBRUGH (Sir John), a celebrated Englifli drama- 
tic writer and architect, was dclcrnded of a family in Che- 
4 I (hire 
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VtadelUa {Hire which came from France, though by Kit name Ke ap* 
Vanll i k P ear# to Kave been originally of Dutch cxtra&ion. He was 
. * n J l born ah rut the middle of the reign of Charles II. and recei- 
ved a ftberal education. His firil comedy, called the Relapfe , 
or Virtue in Dangtr % was atted in the year 1697 with great 
applaufe; which gave him fnch encouragement, that he wrote 
eleven more comedies. He was the friend of Mr Congreve, 
whofe genius was naturally turned for dramatic performance*; 
and thefe two gave new life to the Englifh ftage, and refto- 
red its reputation, which had been for fome time finking : but 
their making vicious perfons their moft amiable and flriking 
character?, and their bordering too much on obfccnity, could 
be of no fcrvicc to the caufc of virtue ; and therefore it was 
not without rcafon that they were attacked by Mr Collier, 
in his piece on the Immorality and l’rofanenefs of the Stai;c. 
However, either the reputation Sir John gained by his co- 
medies, or his (kill in architecture, procured him ve*y confi- 
derahle advantages. He was appointed Clarencicux king at 
arms, which he afterwards dtffl^ftrd of. In 1716 he was ap- 
pointed foneyor of the works at Greenwich hofpital; he was 
likewise made comptrollcr-gciirral of his majeily’s work-s and 
furveyor of all the gardens and waters. He was an able ar- 
chitect ( but his pet formatters in that vr>.^ are efteemtd heavy. 
Under his direction were raifed Blcnheim-houle in Oxford- 
fhire, Claremont in Surry, and his own houfc at Whitehall. 
He died of a quinfey in 1726. 

VANDELL 1 A, in botany; a genus of plants belonging 
to the clals diJjrant'ui and order ongiofpirma. The calyx is 
fubquadrifid ; the corolla t ingest; the two exterior filaments 
proceed from the dife of the lip of the corolla ; the anthers 
are connected ; the capfule is unilocular and polyfpcimou*. 
There is only one ipccics known, the dijfu/j. 

VAN-Diemrk’s land. See Diemen. 

VANDYCK {Sir Anthony), a celebrated painter, was 
born at Antwerp in the year 1599. It is laid that Vandyck’s 
mother was paffionately fond of embioidery, that Hie excel- 
led II* it, and embroidered fevctal hillorical iuhjcCts with fuch 
furprili ng {kill, that they have been eileemed mailerpieccs by 
proficients in that art. Being dc (irons to have her fon in- 
ft ruffed in the firil rudiment 8 of grammar, fhc began by lend- 
ing him to fchool to learn reading and writing. As he had 
ink, paper, and pens, at command, he amufed himfeft mote 
with drawing figures and other (light (ketches, than with ma- 
king Idlers. One day bis mailer bavin ; threatened to whip 
one of his fchool- fellows, V'anclvck politicly a (hired him, that 
he need rot fear his n ailcr's threatc, as he would take cate to 
prevent his receiving the threatened corrc&on. — “ How 
fo r replied his fchool- fellow. “ I’ll paint (replied Van- 
dyck) a lace on your pollerior* which he did with luch 
(kill, that when the mailer drew up the curtain, he laughed 
fo immoderately that he forgave the culprit. After giving 
feveral early proofs of his excellent genius, he became the 
^ffciplc of the illuftrious Rubens. In the church of the Au- 
gutlines 21 Antwerp, at the high altar, is a celebrated pic- 
ture of Rubens, reprefenting, in one part, the Virgin Mary 
fitting with the child Jefus in her lap, and in another part 
feveral faints, male and female, (landing. The bread o' one 
of thefe, St Sebadian, is faid to have been painted by Van- 
dyck when he was only a difciplc of Rubens. This great 
ibaflcr being engaged one day abroad, his difciples went into 
his painting-room, where, after having been (btnc time em- 
ployed *11 admiring bis works, they began to play or romp 
in fitch a manner, that the bread of tit Sebailian, which was 
not yet dry, was brnfccd away by a bat thrown at random. 
This accident put an end to their play: they weic very 
anxious to reftore it, fearing that if Rubens discovered it 
they ihould all be difearded. At length it was agreed that 
Anthony ihould undertake to mead the faint’s brcafU la 


(hort, taking his mailer** pallet and bruihes, he fueeeeded fo 
well, that his companions imagined Rubens would overlook —- v" * 
it. They were milUkcn ; for Kubeus at bis return knew 
immediately that fume one had touched upon his perform- 
ance : calling his difciples, he afked them why any one had 
dared to meddle with his painting ? Huy were fume time 
doubtful whether they fhould coufefs or deny the fact. 
Threats at length prevailed : they owned that Vandyck bad 
thrown his hat upon it. Upon this, clofeting Vandyck, 
instead of chiding him, he told him, that “ it was proper 
and even necdTary for him to travel into Italy, the only 
fchool that produced excellent painters ; and that, if he 
Would take his advice, he would arrive at the highcil per- 
fection.’* Vandyck replied, that “ he was very defirous of 
it ; but that his purfe was not equal to fuch a journey, and 
that he feared he fhould be obliged to fell his bat on the 
road.” Rubens afiiircd him that that Ihould be his con- 
cern ; and accordingly, a few days after, he made him a 
prefent of a purfe full of piflolcs, and added to that gift 
a dapple grey boric, of great beauty, to carry him thither. 

In rctuni for this, Vandyck paiuted his matter a channey- 
piccc ; and afterwards fet out for Italy, about the year 
1621, being then about 21 or 22 years of age. Having 
ft a id a (hurt time at Rome, he removed to Venice, whcic he 
attained the beautiful colouring of Titian, Paul Vcronele, 
and the Venetian fchool, which appeared from the many ex- 
cellent pictures he drew at Genoa. 

Alter having fpent a few years abroad, he returned to 
Flanders, with fo noble, fo cafy, and natural a manner of 
painting, that Titian himfelf was hardly his fuperior ; and 
no other mailer could equal him in portraits. Soon after 
his return, he accidentally met with D. Tericrs, who ac- 
ceded him with great politeness, and a Iked him whether he 
had much bufinefs fince he came from Rome ? ** What bu- 
finefs, think you, can I have had time to do (replied Van* 
dyck)? 1 am only jull -arrived here. Would you believe, 
that I offered to draw that fat brewer’s picture who jail 
palled by us for two pillules, and that the looby laughed in 
my face, laying it was too dear ? 1 alfurc you, that if the 
cards do not turn up better, I (hall make no long day at 
BruflcL.” Soon after this, he painted thofe two famous 
pictures, the Nativity and a dying thrift ; the firil in the 
pariih church, the iccond in that of the Capuchins, at Ter* 
roood. 

When he was in Holland he was very defirous to fee Fran- 
cis Hals the painter, who had great reputation then tor por- 
traits. On entering his toom, be afkcd to bavt his picture 
dtawn. Hals, who knew Vandyck only by tame, under- 
took it, and went to work. The latter feeing his head (i- 
nilhed, rofe up, faying, that it was a flriking likenefs. Af- 
terwards hr propofed to Hals, that if he would fit in return, 
he u'oidd alfo draw his pi&ure; to which Hals having agreed, 
merrly from curiofity, exclaimed, on feeing his picture fo fnon 
finifhed, ** Thou art the devil, or rife Vandyck.” This pic* 
ture of Hals has been engraved by Cutler at the Hatuc. 

Vandyck, finding he could not make a fortune in hisown 
country, took a reloiution of going over into England. Ac» 
cordinrdy he borrowed fome guineas of Teniers, and let out, 
furniihed with letters of recommendation. His fuperior ge- 
nius foon brought him into great reputation ; and above all, 
he excelled in portraits, which he drew with an inconceivable 
facility, and for which he charged a very high price, accord- 
ing to the mftrOCtiona which had been given him on that 
head. It is affirmed, that for fome ol them he received 41*0 
guineas apiece- He foon found himiclf loaded with honours 
and riches ; and as he had a noble and generous heart, be 
made a figure fuitable to his fortune. He married one at 
the fairclt ladies of the Eoglifh court, a daughter of the lard 

Ruthvea, 



V A P [ 6r 

Rulhven, ear I of Gowry ; and, though fhe had but little 
fortune, maintained her with a grandeur anfwcrablc to her 
birth. He himfelf was generally richly d refled ; hit coach- 
ct and equips »e were magnificent, and hit retinue was nu- 
merous ; hit table was elegant, and plentifully turniflicd ; 
and he often entertained hi* guefts after dinner with a con- 
cert performed by the beft Engliffi rruftcians of London. 
In ffiort, his bouTe wah fo frequented by perfont of the 
greatell quality of both fexes, that his apartments rather 
rderabkd the court of a prince than the lodgings of a 
p-ynter. Notwithflanding this expcncc, he amafied great 
wealth; when a cbemill had the art to infimtate himfelf into 
hit eftcem, and inlpired him with a defire of converting cop- 

f er into gold : but the fecret had no other effid, than ms- 
ir.g him convert hit gold into fmoke. Rubens being in- 
formed of it, wrote to his difciple : he acknowledged his er- 
ror, ard corrrftcd it. At length Vandyck being at an early 
age fubjfCl to the gout, it undermined him by degrees, and 
carried him to the grave in the year 1641, at the age of 42. 
He was buried in St Paul's ; and left to hit heirs a confi- 
derable eftatr, which forne have made to amount 1040,000!. 
fteritng. 

VANE, a thin flip of bunting hung to the matt-head, or 
fome other confpicuous place in the fliip, to fhow the direc- 
tion of the wind. It is commonly fewed upon a wooden 
frame called the Ji tf k , which contains two holes whereby to 
(lip over the fpiudle, upon which it turns about as the wind 
changes 

VANII.LA, or Vaxillo. See Epidknmvm. 

VAPOU R, in philofophy, the particles of bodies rarefied 
by heat, and thus rendered i|Krcifically lighter th^n the at* 
-fnofphctr, in which they rife to a confiderable height. See 
Evaporation, Damp, Gas, Ac. 

Many kinds of vapour are un'ricndly to animal life, hut 
the moil noxious are thofe which arife from metallic fub- 
flanccs. In the fmclting and refining of lead, a white va- 
pour antes, which, ‘ailing upon the graft in the neighbour- 
hood, imparts a poifonous quality to it, (o that the cattle 
which feed there will die ; and in like manner ttagnant wa- 
ters impregnated with this vapour will kill fifh. In fome 
places the earth exhales vapours of a very noxious quality ; 
fuch as the Grotto del Cam, and other places in Italy, where 
a mephitic vapour conftantly hovers overs the furface of the 
ground, proving inttantly fatal to fuch animals as arc im- 
merfed in it. In fome parts of the world there have been 
inftanccs of people killed, and almofl torn to pieces, by a va- 
pour fuddenly bin fling out of the earth under their feet. 

Of the aqueous vapour raifed from the earth by the fun's 
heat arc formed the clouds; but though thefe are commonly 
at no great difiance from the earth, we cannot from thence 
determine the height to which the vapours afeend. Indeed, 
-ronftdering the great propensity of water, aiid even quick* 
(ilver, to evaporate in the moll perfect vacuum we can make, 
it is by no means probable that any limit can be fixed for 
this a (cent. -SecWtATHtR. 

V Atom t % no.v.’ou/, method of dtflipating. The following 
ingenious method of diflipating the noxious vapours com- 
monly found in wells and other lubterrancous pl?ccs, is rela- 
ted in the Trinf. Philadcl. by Mr Robinfon of Philadelphia 
the inventor. “ After various uufuccefsful trials (fays lie), 

1 was led to confider how I could convey a large quantity 
t>f frefti air from the top to the bottom ot the well, fuppo- 
fing that the foul would ncccfTarily give way to l he pure air. 
With this view 1 procured a pair ot fmith's bellows, fixed 
in a wooden frame, fo as to work in the fame manner as at 
the forge. This apparatus being placed at the edge of the 
well, one end of a leathern tube (the hofe of a fire-engine) 
was clolely adapted to the uofc of the bellows, ami the other 
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end was thrown into the well, reaching within one foot of Vapeurs 
the bottom. At this time the well was fo inrefted, that a , r . 
candle would not bum at a (hurt ditlarcc from the top; but, \ 
alter blowing with my bellows only half an hour, the candle 
burned bright at the bottom; then, without firthcr difficulty, 

I proceeded in the work, and finilhed my well. Wells arc 
often made in a very flight manner, owing to the difficulty 
of working in them, and there have been fcveral ‘atal in- 
llanccs of the danger attending the workmen ; but, by the 
above method, there is neither difficulty nor danger in com- 
pleting the work with the utmott folidity. It is obvious, 
that in clcanling vaults, and working in any other lubterra- 
ncous place, fubjefi to damps as they are called, the fame 
method mutt be attended with the fame beneficial cffedL” 

Varovas, in medicine, a difeafe properly called hyfn t or 
the hypochondriacal Jifraft { and in men particularly, th a/phert. 

See Mrnicjsr, n° 276 and 321. 

V Arov*->B<dh % in chemiftry, a term applied to a chcmill’s 
bath or heat, wherein a body is placed fo as to receive the 
fumes of boiling water. It confifts ot two vellcU, difpofcd over 
one another in fuch manner as that the vapour raifed from 
the water contained in the lower heats the matrer inclofcd in 
the upper. It is very commodious for the diftilling of odo- 
riferous waters, and the drawing of Ipirit of wine. 

Wc alfo ufc the term vipcvrdatb, when a fick perfon is 
made to receive the vapours ariftng from fome 'liquid matter 
placed over a fire. Many contrivances have been propofed 
for this purpofc ; and their expediency and utility ate. bed 
krown to thofe who are convcrfant in this bufinefs. A late 
writer has fuggefted a new con ft ru£l ion ot vapour baths ; 
and the whole apparatus is reduced to a tin-boiler, tin pipes 
wrapped in flannel, and a deal box with a cotton cover, for 
the reception of the body and circulation of the vapour. 

VAR I, in medicine, little, hard, and rnddy tumors, 
which frequently infefl the faces of young perfons of a hot 
temperament of body. 

VARIATION of tiff Compa/t, is the deviation of the 
magnetic or mariner’s needle from the meridian or true 
north and fouth line. On the continent it is called the 
dnliaation of the magnetic needle ; and this is 2 better term, 
for rcafons which. will appear by and by. 

Our readers know, that the needle of a mariner's cotn- 
pafs is a finall magnet, exactly poifed on its middle, and 
turning freely in a horizontal direction on a (harp point, fo 
that it always arranges itidf in the plane of the magnetic 
action. Wc need not add any thing on this head to what 
has been delivered in the articles Com t ass and Azimuth. 

Court ft. 

About the time that the polarity of the magnet was 
firtt obferved in Europe, whether originally, or sra imported 
from China, the magnetic direction, both in Europe and 
in China, was nearly in the plane of the meridian. It wca 
therefore an ineftiniablc prelcnt to the mariner, giving hhn 
a fure direction in his Courfe through the patblefe ocean. 

But by the time that the European navigators had engaged 
in their adventurous voyages to far diftaul fhores, the devi- 
ation of the compafs needle from the meridian was ve %f 
fcnfible even in Europe; and it is feme what furpiifing that 
the Dutch and Portuguefe navigators did not nbferve it on 
their own coafts. The fon of Columbus pofitively fays, 
that it was obferved by his father in his firft voyage to A- 
merica, and made his companions fo anxious left they flionld 
not find the way back again to their own country, that 
they mutinied and retufed to proceed. It is furprifing that 
any Ihould doubt of its being known to this celebrated na- 
vigator, bccaufc he even endeavours to account for it by 
flip poling the needle always to point to a fixed point of the 
heavens, different from the pole of the world, which he calls 
4 1 2 the 
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^ ar;*o«Hi. ( |^ ; j at any rate certain that Gonzales 

v — ^ 0 ? j e j o aR j Cabot obferved it in their voyages. 

Indeed it could not poffibly cfcape them ; for in fome 
part* of their fever.il tracks the needle deviated above 25 
degrees from the meridian ; and the rudeft dead reckoning, 
made on the fuppofuion of the needle pointing due north 
am! fouth, mud have thrown the navigators into the utmoft 
con'uiion. It would indeed be very difficult for them, un- 
prepared for this fource of error, to make any tolerable 
guefs at its quantity, till they got to fomc place on (bore, 
where they could draw a meridian line. But we know that 
fphen’cal trigonometry was at that time abundantly familiar 
to the mathematicians of Europe, and that no perfon pre- 
tended to tike the command of a (hip bound to a diftant 
port that was not much more informed in this fcicnce than 
moll mail era of (hips arc now.a-days. It could not be long, 
therefore, before the methods were given them for difeo- 
vering the variation of the compafs by obfervation of Am- 
M.1TVDBS and Azimuths, as is praitifed at prefent (fee 
each of thefe articles). But the deviation of the compafs 
from the meridian was not generally allowed by mathe- 
maticians, who had not yet become fenfihle of the neccffity 
of quitting the Arillotdean trammels, and inveftigating na- 
ture by experiments. They rather chofe to charge the 
navigators with inaccuracy in their obfrrvatknts than the 
fchoolmen with error in principles. Pedro de Medina at 
Valladolid, in his Arte de Naviggar, publifhed in 1 34?»po6- 
lively denies the variation of the compafs. But the concur- 
ring reports of the commanders of (hips on diftant voyages, 
in a few years, obliged the landfmen in their dofeta to give up 
the point ; and Martin Cortez, in a preaiifc of navigation, 
printed at Seville before 1 $56, treats it as a thing completely 
dlablift.ed, and gives rules and inftruments for difeovering 
its quantity. About the year 1 j8o Norman publifhed his 
difcoveiy of the efifi of the needle, and fpeaks largely of 
the horizontal deviation from the plane of the meridian, 
and attributes it to the attrn&ion of a point, not in the 
heavens, but in the earth, and deferibes methods by which 
he hoped to find its place. To the third, and all the fob- 
Sequent editions of Norman’s book (called the new attrac- 
tive ), was fubjoined a differtation by Mr Burroughs, comp- 
troller of the navy, on the variation of the compafs, in' 
which are recorded the quantity of this deviation in many 
places ; and he laments the obftacle which it caufcs to na- 
vigation by its total uncertainty previous to -obfervation. 
The author indeed offers a fort of rule fur computing it a 
t-rijrt, founded on fomc conjecture as to its caufe ; but, 
with the modefty and candour of a gentleman, acknowledges 
that this is but a guefs, and intreats all navigators to be afli- 
duous in their ohtcrvaiious, and liberal in communicating 
them to the public ; conjuring them to confidcr, that an in- 
tci tiled regard to their own private advantage, by conceal- 
ing their knowledge, may prove the (hipwreck of thoufauds 
brave men. Accordingly Obfervation* were liberally con- 
tributed from time to time, and were publilhed in the fub- 
fcquent treatifes on navigation. 

Bui in 163; the mariners were thrown into a new and 
great perplexity, by the publication of a Difewfe mathema- 
tical om the wriatien of the Magntucal Needle, by Mr Henry 
GiBebrand, Grefham profeffur of aftronomy. He had com- 
pared the variations obferved at London by Burroughs Gun- 
ter, and himfelf, arilfound that the north end of the mari- 
ner’s needle was #feuaUy drawing more to the weft ward. 
For Norman and Burroughs had obferved it to point about 
114 decrees to the eaft of the north in 1580; Gunter found 
its deviation only 64 in 1612, and he himfelf had obiervtd 
only 4' iu 1634; and it has been found to deviate more 


and more to the weft ward ever fince, as may be (ten fro* Va 
the following little table in Waddington’s Navigation. 

London. 

1576 Norman 11*15' Eaft. 

1580 Burroughs 11.17 
J 62 2 *Gunter 6.12 

1634 Gillcbrand 4. 5 

lf6i O. O 

1666 Sellers 0.34 Weft 

1670 2.06 

1671 2.30 

1 700 9.4c 

1720 13. — 

174*5 16.1c 

1760 19-30 

1774 22.20 

1778 Phil. Ti inf. 2?.ti 

Mr Bond, teacher of mathematics in London, and em- 
ployed to take care of and improve the impreffions of the 
popular treatifes of navigation, about the 1650, decla- 
red, in a work called the “ Seaman’s Kalcndar,” that he 
had difeovered the true progrefs of the deviation of the 
compafs ; and publilhed in another work, called the 44 Lon- 
gitude Found," a table of the variation for 50 years. This 
was, however, a very gratuitous fort of prqgnoftication, 
not founded on any well-grounded principles ; and though 
it tallied very well with the obfervation! made in London, 
which (hawed a gradual motion to the weftward at the rate 
of — . 1 2 r annually, by no means agreed with the obferva- 
tions made in other places. See Phil. Tranf. 1668. 

But this glad news to navigators foon loft its credit : for 
the inconlillency with obfervation appeared more and no*e 
every day, and all were anxious to difeover fomc general 
rule, by which a near guefs at lead might be made as to 
the direction of the needle in the moll frequented feas. Mr 
Halley, one of the firft geometers and moft zealous philo- 
fophers of the htft century, recommended the matter in the 
moft earned manner to the attention of government ; and, 
after much unwearied felicitation, obtained a (hip to be fent 
on a voyage of difeovery for this very purpofe. He got 
the command of this (hip, in which he repeatedly inverted 
the Atlantic Ocean, and went as far as the ycth degree of 
feuthem latitude. See his very curious fpcculation«\jn this 
fubjeft in the Phil. Tranf. 1683 and 169*. 

After he had collc&cd a prodigious number of obferve- 
lions made by others, and compared them with his own, he 
fubliihcd in 1700 a fynoptical account of them in a very 
ingenious form of a Cca- chart, where the ocean was crofted 
by a number of lines paffing through thofe planes wbeic 
the compafs had the fame deviation. Thus, in every point 
of one line there was *0 variation in 1 7C0 ; in every point 
of another line the compafs had 20 degrees of eaft variation} 
and in every point of a third fine it had 20° of weft varia- 
tion. Thefe lines have fince been called H alley an but, 

01 curves. This chart was received with univerfal applaulc, 
and was undoubtedly one of the moft valuable prefetus tint 
fcicnce has made to the arts. But though recommended 
with all the earntftnels which its importance merited, it 
was offered with the candour and the caution that eharac- 
terifes a real philofophcr ardently zealous for the propaga- 
tion of true knowledge. Its iiluftrtous author reminds the 
public of the inaccuracy of observations collected from every 
quarter, many of them made by perfens not foffieiently in- 
ftru&ed, nor provided with proper inftruments; many alfo 
without dates, and moft of them differing in their dates, 
fe that fome reduction was neccftary for all, in order to bring 
them to a -common epoch ; and this muft be made without 

having 
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having an nnqurft iambic principle on which to proceed, operate* with the force*, which alfo arrange them. We Variation. 

' He laid, that he plainly faw that the change of variation throw thia out to the ingenious mechanician as the four.- - ■ ' 

was very different indifferent place*, and in the tame place at dation of a complete theory of the magnettcal phenomena, 
different time*: andconfcflVs that he had not difeovered any When the filings arc infinitely fine, the curves Nr S have 
general principle by which thefe changes could be connc&cd. this property, that, drawing the tangent nc/, we always 
Halley's Variation Chart, however, was of immenfe ufc ; have t ax tb = force of N : force of S ; and thus we may 
but it became gradually lefs valuable, and in 1745 was approximate at pleafure to the law of magnetic attra&ion 
exceedingly erroneous. This made Me firs Mountain* and and repulfion. The public may expeft to have foon a theo- 
JDodfon, fellows of the Royal Society, apply to the admi- ry of magnetifm founded on this principle, and applied with 
jrality and to the great trading companies for permiflion to the complete!.! fuccefs to every phenomenon yetobferved. 
infpeet their records, and to extrail from them the obferva- Now, to apply this theory to the point in hand. — Let tie 
lions o* the variations made by their officers, 'they got all (fig. a.) be a fmall compafs. needle, of which a is the north 
the afiitUr.ce they could demand ; and, after having com- and / the fouth pole : let this needle be poifed horizontally 
pared above 50,000 obfervations they compofed new va- on the pin c d\ and let n t be the pofition of the dipping 


nation charts, fitted for 1745 and 1756. 


aecd/e. Take any long bar of common iron, and hold it 


The polarity of the magnetic needle, and a general tho' upright, or nearly fo, as reprefenttd by AB. The lower 
intricate connection between its pofitiors in all parts of the end B will repel the pole a and will attract the pole /, thus 
world, naturally caufe* the philolopher to fpeculatc about exhibiting the properties of a north pole of the bar AB. 
its caufe. We fee that Cortez aferibed it to the attra&ion Keeping B in its place, turn the bar round B' as a centre, 
of an eccentric point, and that Bond thought that this point till tt come into the pofition A'B nearly parallel to ids'. 
was placed not in the heavens, but in the earth. This no- You will obferve the compafs needle » t attract the end B* 
tion made the bafis of the famous Theory of Magnetifm of with either pole n or /, whan B' A' is in the pofition B * 

Hr Gilbert of Colchefter, the fiifl fpecimcn of experimen- perpendicular to the direction ri / of the dipping neeedle *- 

tal philofophy which has been given to the public. It was and when the bar has come into the pofition B'A', the up- 
publifhed about the year 1600: he was an rr.timate ac- per end B' will fhow itfelf to be a fouth pole by attracting 
quaintancc ol the great experimental philofopher lord Bacon, n and repelling /. This beautiful experiment was exhibited 
and proceeded entirely according to the plan laid down by to the Royal Society in 1673 by Mr Hindfhaw. 
that illufirious leader in his AVrtnw Organum Sciential um. From this it appears, that the great magnet in the earth 

Gilbert aflerted that the earth was a great magnet, and induces a momentary magnetiftn on foft iron precisely as a 
that all the phenomena of the mariner’s compafs were the common magnet would do. Therefore (fays Dr Gilbcu) 
effect* of this magnetifm. He fbuwsd at leaf! that thefe it induces permanent magnetifm on magnetifable ores of 
phenomena were precisely fuch as would tefuli from foch a iron, fuch as loadttoncs, in the fame manner as a great load- 

conftitution of the earth ; that is, that the pofitions of the done would do ; and it affects the magnetifm already im- 

marincr’s needle in different parts of the earth were prccifely parted to a piece of tempered ftecl prccifdy as any other 
the fame with thofc of a fmall magnet fimilarly fituated with grrat magnet would. 


rtfjpcCt to a very large one. Although he had made more 


store the needle of the mariner’s compafs in every- 


magnetic experiments than all that had gone before him part of the world arranges itfelf in the magnetic direction, fo 
put together, itill the magnctical phenomena were but fcan- that, if poifed as a dipping needle fhould be, it will be a tan- 
tily known till long after. But Gilbert’s theory (for fo it gent to one of the curves N c S of f?g. 1. The horizontal 
mult be truly cllcemed) of the magnctical phenomena is needle being fo poifed as to be capable of playing only in a 


now completely confirmed. The whole of it may be under- 
Rood from the following general propofition. 

Let NS (fig. f.) be a magnet, of which N is the north 


horizontal plane, will only arrange itfelf in the plane of the tri- 
angle N c S. That end of it which his the fame magnetifm 
with the fouth pole S of the great magnet included in tho 


and S the fouth pole : Let n / be any oblong piece of iron, earth will be turned towards its north pole N. Therefore 
poifed on a point c like a compafs needle. It will arrange wluit we call the north pole of a needle or magnet really, 
itfelf in a pofition net preoifely the fame with that which ha* the magnetifm 8f the fouth pole of the great primitive 
would be amimed by a compafs needle of the fame fize and magnet. If the line NS be called the axis, and N and i> 
fhape, having n for its noith and / its fouth pole. And the poles of this great magnet, the plaue of any one of 
while the piece of irpn temains in this pofition, it will be thefe curves Nr Swill cut the earth’s furface in the cirettm- 
in all refpcAs a magnet ftmilar to the real compafs needle, feiencc ot a circle, great or fmall according as the plane 
The pole n will at trad the fouth pole of a fmall magnetifed does or does not pafs through the centre of the earth, 
needle, and repel its north pole. If a paper be held over Dr Halley’s firft thought was, that the north pole of the 
*/, and fine iron- filing# be llrtwcd on it, they will arrange great magnet or loaditone which was included in the bowels 
thcmfclvcs into curves iffuing from one of its ends and ter- of the earth was not far from Baffin’s Bay, and its fouth 
minating at the other, in the Came manner as they will pole in the Indian ocean fouth- well from New Zealand, 
do when firewed on a paper held over a real compats But he could not find any pofitions of thefe two poles which 
needle. But this m» inetifm is quite temporary ; for if would give the needle that particular pofition which it was 
the piece of iron rj be turned the oth^r way, placing a obferved to affunoe in different parts of the world ; and ho 
where t now is, it will remain there, and will exhibit the concluded that the great tcnxfttial loadftonc had four inc- 
famc phenomena. We may here add, that if n s be almolt gular poles (a thing not unfrequent in natural loadfloncs, 
infinitely fmall in companion of NS, the line at will be in and cafily producible at plcafurc), two of which are ftronger 
fuch a pofition that if t a, tb, be drawn parallel to N c, and two weaker. When the compafs b at a great diitancc 
Sr, wc ihall have t a to t b as the force of the pole N to from the two north poles, it is affe&ed fo as to be dirc&ed 
the force of the pole S. And this is the true cauie of nearly in a plane paffing through the (trongefi. But ii we 
that curious difpofition of iron* filings when ftrewed round a approach it much more to the wcakdt, the greater vicinity 
magnet. Each fragment becomes a momentary magnet, will compenfiue for the lmaller abfolute force of the weak 
and arranges itfelf in the true magnetic direction; and when pole, and occafion confidcrable ii regularities. The appear- 
fo arranged, attracts the two adjoining fragments, and co anccs arc favourable to this opinion. If this be the real 
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v«r la tino. conflitntion of the great magnet, it >1 almoft • defpeme 
T " tsflc to afeertain by computation what will He the pofttion 
of the needle. Halley feems to have dcfp»ired ; lor he was 
both an elegant and a moll expert mathematician, and it 
would have cofl him little trouble to afeertain the places oF 
two poles only, and the dirrdion which thefe would have 
given to the needle. But to fay what would be its portion 
when tdrd on by four poles, it was neceflary to know the 
law by which the magnetic action varied by a variation of 
diftance ; and even when this is known, the computation 
would have been exceedingly difficult. 

In order to account lor the change of variation, Dr 
Halley fuppofes this internal magnet not to adhere to the 
external fhcll which we inhabit, but to form a nucleus or 
kernel detached from it on all fide*, and to be fo poiled as to 
revolve freely round an axis, of which he hoped to difeover 
the pofition by observation of the compel*. The phflofo* 
pher will find nothing in this ingenious hypothecs incotv- 
fiftent with our knowledge of nature. Dr Halley imagined 
that the nucleus revolved from call to weft round the fame 
axis with the earth. Thus the poles of the magnet would 
change their portions relatively to the earth’s furface, and 
this would change the direction of the compafs needle. 

The great Euler, whole delight it was always to engage 
in the moil difficult mathematical refearches and computa- 
tions, undertook to afeertain the pofition of the needle in 
every part of the earth. His diflertation on this fubjc& is 
to be feen in the 13th volume of the Memoiis of the Royal 
Academy of Berlin, and is exceedingly beautiful, abounding 
m thofe analytical tours stair tjjt in which lie iurpafled all 
the world. He has reduced the computation to a wonder- 
ful fimplicity. 

He found, however, that four poles would engage him 
in an analyfis which would be exceffively intricate, and has 
contented himfelf with computing for two only ; obferving 
that this fuppofition agrees fo well with obfervation, that 
it is highly probable that this is the real conftitution of tbe 
tcrreftrial magnet, and that the coincidence would have 
been perfect if he had hit on the due pofitions of the two 
poles. He place* one of them in lat. 76° north, and long. 
96* weft from Tenerife. The fouth pole is placed in lat. 
58° fouth, and long. 158° welt from Tcneriffc. Thefe are 
their fituations for 1757. — Mr Euler has annexed to his 
diflertation a chart of Halleyan curves fuited to thefe af- 
fumptions, and fitted to the year 1757. 

It muft be acknowledged, that the general courfc of the 
variations according to this theory gicatly refemhles the 
real ftateof things; and we cannot but own ounelve* highly 
indebted to this great mathematician for having made fofine 
a firft attempt. He has improved it very confidently in 
another diflertation in the 22d volume of thefe memoirs. 
But there arc Hill fuch great differences, that the theory is 
of no fcrvice to the navigator, and it only ferves as an ex- 
cellent model lor a farther profccution of the fubjeft. Since 
that time another large variation chart has been ptiblifhed, 
fitted to a late period ; but the public has not fuificient 
information of the authorities or obfervationa on which it 
is founded. 

The great objed in all thefe chart* is to facilitate the 
difeovery of a Slip's longitude at fca. For the lines of va- 
riation being drawn on the chart, and the variation and the 
latitude being obferved at fea, we have only to look on the 
chart for the interfe&ion of the parallel of obferved latitude 
and the Halleyan curve of obferved variation. This inter- 
fe&ion mull be the place of the (hip. This being the pur- 
pofe, the Halleyan lines arc of great fcrvice ; but they do 
not give us a ready conception of the dire&ion of the needle. 
We have always to making a line drawn through the point, 


cutting the meridian in the angle coTTcfpondmg to the Hal- V«ri«fo* 
ley an line. We fhould learn the general magnetic affec- "• « 
tions of the globe much better if a number of magnetic 
meridians were drawn. Thcle are the interfc&ions of the 
earth’s furface with planes paffing through the magnetictl 
axis, cutting one another in angles of y v 01 j z°. This would 
both Ihow us the places of the magnetic poles much more 
clearly, and would, in every place, (how us at once the di- 
rection of the needle. In all thofe placet where thefe magne- 
tics! curves touch the meridians, there is no variation ; and 
the variation in every other place is the angle contained be- 
tween thefe magnetical meridian* and the true ones. 

The program of a work of this kind has been publilhed 
by a Mr Churchman, who appears to have engaged in the 
inveftigation with great real and confiderable opportunities. 

He had been employed in fome operations connected with 
furveys of the back fcttlcments in North America. It is 
pretty certain that the north magnetic pole (or point, as Mr 
Churchman choofes to call it) is not far removed from the 
ftations given it by Halley and Euler ; and there feems no 
doubt but that in the countries between Hudfon's Bay and 
the weftern coafts of North America the needle will have 
every pofition with refoeft to the terreftrial meridian, fo that 
the north end of a compafs needle will even point due fouth 
in feveral places. Mr Churchman has folicitcd afiiftaoce 
from all quarters, to enable him to travel fe the whole of 
that inhofpitable country with the compafs in his hand. It 
were greatly to be wifhed that our gracious fovereign, who 
has always fhown luch a love for the promotion of nautical 
fcience, and who has fo munificently contributed to it, al- 
ready enriching the world with the moil valuable difeoverie?, 
and thus laying pofterity under unfpeaksble obligations; it 
were greatly to be wiihed that he would put this almoft 
finifhing ftroke to the noble work, and enable Mr Church- 
man, or fome fitter perfon, if fuch can be tound, to p*ofc- 
cute this moft interefting inquiry. Almoft every thing 
that can be defired would be obtained by a few wrll-tbafen 
obfer vat ions made in thole regions. It would be of immenfe 
advantage to have the dtpt aieertained with great precilion. 

Thefe would enable us to judge at what depth under the 
furface the pole is fituated ; for the well informed mcchani- 
ciaa, who will ftudy ferioufly what wc have faid about 
the magnetical curves, will fee that a compafs needle, 
when compared with the great terreftrial magnet, is but as 
a particle of iron-filings compared to a very large artificial 
magnet. Therefore, from the pofition of the dipping 
needle, we may infer the place of the pole, if the law of 
magnetic adion be given ; and this law may be found by 
means of other experiments which wc could point out. 

Mr Churchman has adopted the opinion 01 only two poles. 
Accotding to him, the north pole lies (in i8co) in Lat. 

J8 13 N. and Long. 134° weft from Greenwich, very near 
Cape Fair-weather; aiul the fouth pole lies in Lat. *8° S. 
and I-on. 165° E. from Greenwich. He alio imagines 
that the north pole ha* moved to the caftward, on a paral- 
lel of latitude, about 65 1 finer the beginning of lift century 
(from i6co), and concludes that it makes a revolution in 
1096 years. i he fouthem pole has moved lefs, and com- 
pletes its revolution in 2289 year*. This motion he aferibea 
to fome influences which he calls magnetic tiiet, and which 
he feems to confider as celcftial. This he infers from the 
changes of variation. He announces a phyfical theory on 
this fubied, which, he fays, enables him to compute the va- 
riation with prccibon for any time paft or to come ; and he 
even gives the procefs of trigonometrical computation illu- 
tt rated by examples. But as this publication (entided Tbt 
Magnetic Adas, publifhed for the Author, hy Dart on and 
Harvey, 1794) u ouly a program, he expreftes himfelf ob- 

fourcly* 
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Vam tira. fcurely, and fomewhat enigmatically, rtfpe&tflg hit theory, 
* * waiting for encouragement to make the obfervations which 

ate ncccffary for completing it. He haa, in the mean time, 
accompanied hit account of the theory with a chart, in the 
form of gullets for covering a globe of 15 inches diameter, 
objecting very juftly to the great distortion which Wright’s 
charts occahon in every part near the poles. This diftor- 
tion is fuch as totally to change the appearance of the curves 
in thofc very places where their appearance and magnitude 
are of the greatcfl moment. 

Mr Churchman ha9 alfo accompanied hi* work with the 
returns which he has received from feveral perfoni eminent 
for their raflk or learning, to whom he had applied 'or en- 
couragement and afliitance. They are polite, hut, wc think, 
not fo encouraging as fuch 7.cal in fuch a caufe had good 
reafon to expert. We acknowledge that there ate circum- 
{tances which juftify caution in promifes of this nature. His 
prefers arc very great, and not qualified with any doubt. 
Some of his proofs are not very convincing, and there are 
fume conftderable defects in the fcicntific part. He fpcaks 
in fuch* terms of the magnetic influences as plainly lead us to 
conclude that they referable, in effert at Icaft, the ordinary 
actions of magneu. He fpeaks of the influence of ene pole 
being greater than that of the other ; and fays, that in this 
cafe the magnetic equator, where the needle will be paral- 
Id to the axis, will not be in the middle between the poles. 
This is true of a common magnet. He mult therefore 
abide by this fuppofition in its other confequences. The 
magnetic meridians mutt be planes palling through this 
axis, and therefore muft be circles on the furface of the 
earth. This is incompatible with the observations ; nay, 
his charts arc fo in many places, particularly in the Pacific 
Ocean, where the variations by his «hart arc three tiroes 
greater than what has been obfetved.— His parallels of dip 
arc ft ill more different from observation, and are incompa- 
tible with any phenomena that could he produced by a mag- 
net having but two poles. His rules of computation are 
exceedingly exceptionable. He has in-fart but one example, 
and that fo particular, that the mode of computation will 
cot apply to any other. This circumftance is not taken 
notice of in the enunciation of bis firft problem ; and the 
reader n made to imagine that he has got a rule for com- 
puting the variation, whereas all the rules of calculation are 
only running in a circle. The variation computed for the 
port of St Peter and Paul in Kau.tlchatka, by the rule, is 
ten time* greater than the truth. * his is like the artircc 
of a book maker. We do not meet with any addition to 
our knowledge on the fubjert. The author feems to know 
fomething of Euler's merit ; but inftcad of profecuting the 
fubjert in his way, he gives us an unintrrefting account of 
the furmifes of a number of obfeure writers about the dif- 
ficulty of the talk ; and we think that Mr Churchman has 
left us as much in the dark as ever. The ohfervation of the 
conncrtion of the polarity of the needle with the aurora 
borealis occurred to the writer of this article as early as 
1759, when a midfhipman on board the Royal William in 
the River St Laurence. Some of the gentlemen of the 
uarter deck are ftill alive, and may remember this circum- 
ance being pointed out to them one evening, when at an- 
chor off the Ifle mix Coudres, durin g a very brilliant aurora 
borealis. The point of the heavens to which all the rays of 
light converged was precifdy that which was uppolite to 
the fouth end of the dippingnuredle. 'i he obftrvatien was 
inferred in the St James’* Chronicle, and afterwards ( about 
s 776) in the f ondon Chronicle, with a requeft to naviga- 
tors to take notice of it, and communicate their obferra- 
lions. 

For our own part, we have little hopes of this problem 


ever beiny fubjefted to accurate calculation. We believe, Variation 
indeed, that there is a cofmical change going on in the earth, -v—"' 
which will produce a progreflivc change in the variation of 
the needle; and we fee none mote likely than Dr Halley’s 
notion. There is nothing repugnant to our knowledge of 
the univerfe on the fuppofition of a magnetic nucleus revol- 
ving within this earth; and it is very caly to conceive a very 
Ample motion of revolution, which lhatl produce the very 
motion of the fenfiblc poles which Mr Churchman contends 
for. We need only fuppofc that the magnetical axis of 
this nucleus is not its axis of revolution. It may not even 
bifert that axis ; and this circtimftance will caule the two 
poles to have different degrees of motion in relation to the 
(hell which furrounds it. 

But this regular progrefs of the magnet within the earth 
may produce very irregular motions of the compafs needle, 
by the intervention of a third body fufceptible of magne- 
tifm. The theory of which we have juft given a hint comes 
here to our afiiftance. Suppole Nfi (fig. 3.) to reprefent 
the primitive magnet in the earth, and <1/ to be a ftratum 
o { iron-ore fufceptible of magnetiim. Alfo let a'/' be ano- 
ther fmall mafs of a fimilar ore ; and let their Gtuations and 
magnitudes be fuch as is exhibited in the figure. The fart 
will be, that n will be the north pole and / the Couth pole of 
the great ftratum, and n' and / will be the north and fouth 
poles of the fmall mafs or load (lone. Any perfon may re- 
move all doubts as to this, by making the experiment with 
a magnet NS, a piece of iron or foft tempered ftccl a /, and 
another piece n s'. The well informed and attentive reader 
will tafily fee, that by fuch interventions every conceivable 
anomaly may be produced. While the great magnet makes 
a revolution in any dirertion, the needle will change its pe- 
tition gradually, and with a certain regularity ; but it will 
depend entirely on the hze, fhape, and lituation, of thefe 
intervening rmfles of magnctifablc iron-ore, whether the 
change of variation of the compafs fhall be fuch as the pri- 
mitive magnet alone would have produced, or whether it 
fhall be of a kind wholly different. 

Now, that fuch intervcr.mg^difturbanccs may exift, is pall 
contradiction. Wc know that even on the film of earth 
which wc inhabit, and with which only we are acquainted, 
there are exteniive ttrata or otherwise difpofed nnffei of 
iron-ores in a ftate fuiceptihle of magnetifm ; and ex- 
periments made on bars ot hard tempered fteel, and on bits 
01 fuch ore*, allure us that the magnetifm is not induced on 
fuch bodies ir a moment, but propa ated gradually along 
the mafs — That fuch difturbances do actually exift, we 
have many relations. ’I’ll ere are many inltanccs on record 
of very extenlive magnetic rocks, which affed the needle 
to very confiderable rfiftancca. The iftand of Elbe in the 
Mediterranean i* a very remarkable inftaucc of this. The 
Illand of Canruiy alfo, on the weft of Scotland, has rock® 
which affert the needle at a great diftanae. 

A fimilar tffert is obferved near the Feroe Inlands in the 
North Sea ; the compafs has no determined direction when 
brought on fhore. Joum <ltt Scai\mi, 1679, p. 174. 

In Hud for. 's Strait?, in latitude 63°, the needle has hardly 
any polarity. E/ut’t Voyage to HaJfon't Bay. 

Bo uguer obferved the fame thing in Peru. Nay, we 
believe that altnoft all rocks, efpecially of whin or traope 
ftonc. contain iron in a proper ftate. 

All this refers only to the thin cruft through which the 
huir.au eve has occaltonally penetrated. Of what may be 
below we are ignorant ; but when we fee appearances which 
tally fo remarkably with what would be theefferts o gieat 
niaffes of magnetical bodies, modifying the general and re- 
gularly progiclfivc artion of a primitive magnet, whole ex- 
iilencc and motion is inconliftcnt with nothing that wc know 
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V*rtaiar. of this globe, this manner of accounting for the obferved 
1 IJ ’ change of variation Kpk all the probability that we can deiire. 

Nay, we apprehend that very coniidcrable changes may be 
produced in the direction ot the compafs needle even with- 
out the 1'uppofhion of any internal moti- >n. if the great nap 
net rtfcmbles many load Tories we are acquainted with, having 
more than two poles, we know that thefe poles will alt on 
each other, and praduatly change each other’s force, and 
confcquently the direction of the compaf«. Tbia proccfs, to 
he furc, tends to a date of things which will change no more. 
— But the period of hum-.n hiftory, or of the hiftory of the 
race of Adam, may make but a fmall part of the hiftory of 
this globe ; and therefore this objection is of little force. 

There can be no doubt of the operation of the general 
ftrrcflrial magnetifm on every thing fufccptiblc of magnetic 
properties ; and we cannot hehtate to explain in this way 
many changes of magnetic diredion which have been ob- 
itrved. Thus, in Italy, Father dc la Torrl obferved, that 
during a great eruption of Vcfuvius the variation was i6 J 
in the morning, at noon it was 14°, and in the evening it 
was »o°, and that it continued in that ftatc till the lava grew 
fo dark as no longer to be v liable in the night ; after which 
it (lowly incrcatcd to 134, where it remained. Daniel 
Bernoulli found the needle change its pofition 45' by 
an earthquake. Profcffor Muller at Manheim obferved that 
the declination of the needle in that place was greatly af 
leded by the earthquake in Calabria. Such dreams of lava 
as flowed from Hekla in the l&ft dreadful eruption muft 
have made a transference of magnetic matter that would 
confedcrably affcCt the needle. But no ob!erv*tior.s feem to 
have been made an the occafion ; for we know that com- 
mon iron- done, which has no effed on the needle, will, by 
ineie cementation with any inflammable fubflancc, become 
magnetic. In this way Dr Knight form times made artificial 
ioadftones. — But thefe are partial things, and not conceded 
.with the general change of variation now under confidcration. 

We have /aid fo much on this iubjed, chiefly with the 
view of cautioning our readers again A too fanguinc expedi- 
tions from any pretenfions to the iolution of this great pro- 
blem. We may certainly gather from thefe obfervations, 
that even although the theory of the variation fhould be 
completed, wc mud exped(by what we already know of mag- 
netifm in general) that the difturb&aces of tbe needle, by 
local caufcs intervening between it atid the great influence 
by which it is chiefly direded, may be fo considerable as to 
uffed the portion of the compafs needle in a very fenfible 
manner : for wc know that tbe metallic fubflancc* in tbe 
bowels of the earth are in a date of continual change, and 
this to an extent altogether unknown. 

There is another irregular-ty of the manner’s needle that 
we have taken no notice of, namely, the daily variation. 
This was firft obferved by Mr George Graham in 17*2 
( Pb'ilofotbual Tran/aSitms , n° 383), and reported to the 
Royal Society of London. It uiuaJly moves (at lead in 
Europe) to the weft ward from 8 morning till a P. M. and 
then gradually returns to its former fituation. The diur- 
nal variations ate fcldom lefs than o° 5', and often much 
greater Mr Graham mentions ( Pbi/ofopbicai Tram/nBim t f 
n 418) fome obfervations by a Captain Hume, in a voyage 
to America, where be found tbe variation greateft in the 
afternoon. This being a general phenomenon, has alfo 
attraded the attention of philofophera. The mod detailed 
accounts of it to be met with are thofe of Mr Canton, in 
Pbtlo/ophua I 7rsn/oQlonty Vol LI Part I, p. 399, and” 
thole of Van Swinden, in hi* Trtatife on EkBricity and 
JMagnetiJm* 

It appears from Canton’s obfervations, that although 
there be great irregularities in this diurnal change of pota- 


tion of the mariner'* needle, there is a certain awrage, which Vwluiee 
is kept up with coniidcrable flcadinci*. The fnlUwiag 
table fhowi the average of greatefl daily change of politic 
in the different mouth* of the year, obferved in Mr Cantoo’s 
houfc, Spilal Square, ill 1 759. 

January 7'. 8' July 1 3 r . 1 4" 

Feburary 8 . 58 Auguil 12. *9 

March 11.27 Scot. 11.43 

April 12.26 October 10.36 

May 13 . — Nov. 8. 9 

June 13.21 Dec. 6.38 

Mr Canton attempts to account for thefe cbsHtttl of por- 
tion, by obferving that the force of a rr.a net is weakened 
by heat A (mall magnet being placed near a coirpaf* 
needle, LN T E from it, fo as to make it defied 45- from 
the natural pofition, the magnet was covered with a brad 
vc del, into which hot water was poured. The needle gradual- 
ly receded from the ma jnet |ths of a degree, and returned 
gradually to its place as the water cooled. This is confirm- 
ed by uniform experience. 

The parts of the earth to the eailward are flrfl heated ic 
the morning, and therefore the force of the earth is weaken- 
ed, and the needle i*> made to move to the wedward. But 
as the fun warms the wcilcm fide of the earth in the after- 
noon, the motion of the needle mull take the contrary di- 
rection. 

But this way of explaining by a change in the force 
of the earth fuppofes that the changing caufe i» ailing 
in opposition to forae other force. We do not know of 
any luch. The force, whatever it is, feems fimpiy to 
produce its own effect, in deranging the needle from tbe 
direction of tcrrcAtial magnetifm. It jEpinus s theory 
of magnetic a&ion be admitted, \ ii> that a bar of fled bn 
magnetifm induced on it by propelling the quiefeent and 
mutually repelling particles of magnetic fluid to one end, or 
attra&ing them to the other, we may fuppofe that the fun 
ads on the earth as a magnet ad* on a piece of foft iion, 
and in the morning propels the fluid in the north-weft 
parti. The needle dired* itfelf to this conftipated fluid, and 
therefore it points to the eadward of the magnetic north in 
the afternoon. And (to abide by tbe fame theory) this 
induced magnetifm will be fomewhat greater when the 
earth is warmer ; and therefore the diurnal variation will 
be greaicfl in dimmer. This change of pofition of the 
coriftipated fluid mud be fuppofed to bear a very fmaD ratio 
to the whole fluid, which 1* naturally fuppofed 10 be con- 
Aipated in one pole of the great ma/net in order to give it 
magnetifm. Thus we (hall have the diurnal variation a very 
fmall quantity. This is departing, however, from the prin- 
ciple of Mr Canton’s explanation ; and indeed wc cannot fee 
how the weakening the general force of the terreflrial mag- 
net fhould make any change in the necdk in refped to it* 
diredion ; nor doe* it appear probable that the change of 
temperature produced by the fun will penetrate deep enough 
to produce any fenfible effect on the magnetiim- And if 
this be the caufe, we think that the derangement* of die 
needk fhould vary a* the thermometer varies, which is not 
true. The other method of explaining is much better, if 
JEpinui’s theory of magnetic attradion and repulfwn be 
jufl ; and we may fuppofe that it ia only the fccondary 
magnetifm (r. e. that of the magnctifable numerals) that is 
fcnfihly affected by the heat j this will account very well for 
the grcaterjnobility of the fluid in dimmer than in winter. 

A great objedion to cither of thefe explanations ia tbe 
prodigiou* diverfity of the diurnal variations in differ- 
ent places. This is fo very great, that we can hardly aferibe 
the diurnal variation to any change in the magneufm of the 
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pwfl'itite ten eft rial magnet, and muft rather look for its fulnefs — by becoming prohicrous, or crelted — by bearing Vinyls 
a. jrKt y caufe in local citcumftances. Thisconclufion becomes more bulbs inftead of feeds — or hiring viviparous. It. I 

probable, when we learn that the deviation from the men- The ufual <r.ufci of variation arc, climate, foil, expofure, 11111 '•*' f 
dian and the deviation from the horizontal line are not af- hear, cold, winds, culture. 

felled at the fame time. Van Swinden afetibes them foldy VARIOLA, the Smallpox. See Medicine, n° m 


to changes produced on the needles thcmfelves. If their 
magnetrim be greatly deranged by the fun’s pofition, it may 
throw the magnetic centre away from the centre of the 
needle’s motion, and thus may produce a very fmall change 
o 1 pofition. But if this he the caufe, we fhould expedl dif- 
ferences in different needles. Van Swinden fays, that there 
arc fuch, and that they are very great ; but as he has net 
fpecified them, vre cannot draw any conclufion. 

But, beiidea this regular diurnal variation, there is ano- 
1 ther, which is fubjc&cd to no rule. The aurora borealis 
i a obferved (in Europe) to difturb the needle exceedingly, 
fometimes drawing it feveral degrees from its pofition. It is 
always obferved to increafe its deviation from the meridian, 
that is, an aurora borealis makes the needle point more 
weftedy. This difturhance fometimes amounts to fix or 
feven decrees, and is generally obferved tobegreatcil when 
the aurora borealis is mnft remarkable. 

This is a very curious phenomenon, and we have not 
been able to find any connection between this meteor and 
the pofition of a magnetic needle. It is to be obferved, 
that a needle of copper or wood, or any fnbllance befidcs 
iron, is not affected. We long thought it an electric phe- 
nomenon, and that the needle w u affected as any other 
body balanced in the fame manner -would be ; but a copper 
Ticrdlc would then be affected. Indeedit may ftill be doubt- 
<d whether the aurora borealis be an eledtric phenomenon. 
They are very frequent and remarkable in Sweden ; and yet 
Bergman fays, that he never obferved any ele&ric fymptoms 
about them, though in the mean time the magnetic needle 
■was greatly affected. 

We fee the needle frequently diftuibcd both from its ge- 
neral annual polition, and from the change made on it by 
•the diurnal variation. This is probably the effedt of anrorx 
To re alts which are invisible, cither on account of thick 
•weather or day light. Van Swinden lays, he fcldom or 
never failed to obferve aurora horcalrs immediately after any 
•anomalous motion of the needle; and concluded that there 
had been one at the time, thourh he could not fee it. 
Since no needle hut a magnetic one is affected by the aurora 
borealis we may conclude that there is feme natural connec- 
tion between this meteor and magnetifm. This fhould 
farther incite us to obferve the circumftjince formerly men- 
tioned, vrr. that the louth end of the dipping needle points to 
that part of the heavens where the rays of the aurora appear 
to converge. We wifh that this v/crc diligently obferved 
in places which have very different variation and dip of the 
mariner’s needle. 

For the diurnal and this irregular variation, confult the 
Differtatiom of Cclfius and of Hiorter, in the Memoirs of 
Stn.'kboJm s Wargentin, PhtlofophitoJ Tronfa8imt % Vol. 48. 
Braun ( Comment. Pttropol. Novi, T. V. VII. IX) ; Graham 
and Canton ay above. 

VARIETY, a change, fucceffion, or difference, in the 
appearance or nature of things ; in oppof:tfon to wnifomity. 

Variety, in botany, is a change in fomc lefs cffenrial 
pan or quality ; as colour, fize, pubcfcence or a?c. — Ex- 
ternally ; by the plaiting or interweaving of the branches — 
by bundling or uniting of feveral ftalks into one broad flat 
<*nc ; by the greater breadth, or narrownefs, or curling of 
leaves — by becoming awtilcfs, or fmooth, or hirlutc. In- 
ternally ; by becoming mutilated in the corolla ; or having 
one larger than ordinary— by luxuriancy, multiplication, or 
Voi.XVUI. Pauli. 
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VAIUX, in medicine, the dilatation of a vein, arifin* 
from the too great abundance or thfckntfs of the blood. 

VARNISH*, a dear limpid fluid, capable of hardening 
without lofing its traiifparencv, ufed by painters, gilders. 
See. to give a luff re to their works, to preferve them and 
defend them from the air. 

A coat of varnifh ought to poffefs the following proper- 
ties : 1. It mull exclude the action of the air ; bccaule wood 
and metals arc vanuflied to defend them from decay and 
ruff. 2. It muff refill water ; for otlicrwife the effeA of 
the varnifh could not be permanent. 3. It ought not to 
alter fuch colours as arc intended to be preferred by th»a 
means. It is neceffary theieforc that a varnilh fhould be 
eafily extended or fpread over the fur ace, without leaving 
pore’ or cavities ; that it fhould not crack or icale ; and 
that it fhould refill water. Now refins are the only bodies 
that poffcfs thefe properties. Rdins confcqucntly mull be 
ufed as the bales of varnilh. The queftion which of courfe 
prifents itfelf mull then be, how to difpofc them for this 
ufe ? and for this purpofe they tnull be diffolvcd, as minute- 
ly divided as poffiblc, and combined in fuch a manner that 
the imperfections of thofc which mii>ht be difpofed to fcale 
may be corrected by others. 

Rcfins may be diffolvcd by three agents, j. By fixed 
oil. 2 By volatile oil. 3. By alcohol. And accordingly 
we have three kinds of varnifh : the fat or oily varnilh, cf- 
fcntial varnifh, and (pint varnilh. Before a refin is diffolvcd 
in a fixed oil, it is ncceffaiy to rentier the oil drying. For 
this purpofe the oil is boiled with metallic oxides ; in which 
operation the mucilage of the oil combines with the metal, 
while the oil itfelf unites with the oxigcnc of the oxide. 
To accelerate the drying of this varnifh, it is ncccffary to 
add oil of turpentine. The cffenlial vamifhes confifl of a 
fulution of relin in oil of turpentine. The varnilh being 
applied, the cffenrial oil flics off, and lcavc3 the refin. Thin 
is ufed only for paintings. When refins arc difiolvcd in al- 
cohol, the varnilh dries very fpccdily, and is fubjeff to crack; 
but this fault is eorre&cd by adding a fmall quantity of tur- 
pentine to the mixture, which rcodcis it brighter, and lc£» 
brittle when dry. 

We fhall now give the method of preparing a number of 
vamifhes for different purpofes. 

A V amifb for Foilrt-boxn, Cafe:, Fans, Sec.— Diffolvctwo 
ounces of gum mailich and eight ounces of gum fandaracb 
in a quart of alcohol $ then add four ounces of Venice tur- 
pentine. 

A Varnifh for Walnfi<As y Cnnr-chdn, Iron-f hairs , Grates.— 
Diffulvc in a quart of alcohol eight ounces of gum fandariah, 
two ounces of feed lac, four ounces of rofui ; then add fir 
ounce* of Venice turpentine. If the varnifh is wifbed to 
produce a red colour, mote of the lac and lefs of fandaracb 
Ihoiild be ufed, and a little dragon's biood Ihould be added. 
This varnilh is fo thick that two layers of it aie equal to lour 
or live of another. 

A Varnijh fir Fid, f!es y and other Mvfical I njlrvments . — Put 
four ounces of gum fandaracb, two ounces of lac, two 
ounces of gum rrailich, an ounce of gum clemi, into a quart 
of alcohol, and hang them over a (low fire till they arc dif- 
folvcd ; then edd two ounces of turpentine. 

Varnifh m order to employ Vermitian for painting Rrjuifager. 
— Diffolve in a quirt of alcohol iix ounces of fcmdarach, 
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three ounce* of gum lie, and four ounce* of rofin ; after- 
ward* add fix ounce* of the cbeapeft kind of turpentine ; 
mix with it a proper quantity of vermilion when it i* to be 
ufed. 

Gold-coloured Vamifh . — Pound feparately four ounce* of 
(lick lac, four ounce* of gamboge, four ounce* of dragon’s 
blood, four ounce* of anotta, and one ounce of faffron : put 
each of them feparately into a quart of alcohol, and expofe 
them for five day* in a narrow mouthed bottle to the fun, 
or keep them during that time in a very warm room, (ba- 
king them every now and then to haften the folution. 
When they arc all ir.eltcd, mix them together. More or lef* 
of each of thefe ingredients will give the different tint* of 
gold according a* they arc combined. In order to make 
filver imitate gold cxaftly when covered with this vamifh, 
the quantity of ingredient* mull be fomewhat irrcatcr. The 
method of gilding filver-leaf, &c. with this varcifh i* a* fol- 
low* : The filver leaf being fixed on the fubjcA, in the fame 
manner a* polti-leaf, by the interpofuion of proper gluti- 
nous matter*, the varniih is fpread upon the piece with a 
brufh or pencil. The firfl coat being dry, the piece is again 
and again walhcd over with the varnifh till the colour ap- 
pear* fufficnently deep. What is called gift /talker, and 
many pi&urc frame*, have no other than this counterfeit 
} ilding. Waihing them with a little rc&ified fpirit of wine 
HTords a proof of this ; the fpirit difiolving the varnifh, and 
Laving the filver leaf of it* own whitenefs. For plain 
frames, thick tin-foil may be ufed in (lead of filver. The 
tin* leaf, fixed on the piece with ^lue, is to be bumifhed, 
then polilhed with emery and a fine linen cloth, and after- 
ward* with putty applied in the lame manner: being then 
lacquered over with the vamilh five or fix times, it look* 
very nearly like bumifhed gold. The fame vamifh, made 
with a lefs proportion of the colouring material*, is applied 
alfo on work* of braft ; both for heightening the colour of 
the metal to a refcmblance with that of gold, and for pre- 
ferring it from being tarnifhed or corroded by the air. 

Oil Varnijhtt. — Gum copal and amber arc the fubflancc* 
principally employed in oil vamifhc* ; they poffefs the pro- 
perties nccefTary for vamifhc*, folidity and tranfparcncy — 
The copal being whiteft, i* ufed for vamifhing light, the 
amber for dark colours. It is bell to diflblve them before 
mixing them with the oil, bccaul'e by this mean* they are in 
lef* danger of being fcorched, and at the fame time the var- 
nifti i* more beautiful They fhould be melted in a pot on 
ihc fire j they are in a proper Hate for receiving the oil 
•when they give no refi (lance to the iron fpatula, and when 
they run off from it drop by drop. The oil employed 
fhould be a drying oil, ana perfe&ly free from greafe. It 
Ihould be poured into the copal or amber by little and little, 
conftanily ftirring the ingredient* at the fame time with the 
fpatula. When the oil is well mixed with the copal or am- 
ber, take it off the fire ; ard when it is pretty cool, pour in 
2 greater quantity of the effcnce of turpentine than the oil 
that was ufed. After the vamifh is made, it fhould be paf- 
fed through a linen cloth. Oil varoifhes become thick by 
keeping ; but when they are to be ufed, it is only nectffary 
to pour in a little e flic nee of turpentine, and to put them 
for a little on th* fire. The turpentine i» ncccffary in oil 
varoifhes to make them dry properly ; genet ally twice as 
much of it i* ufed as of oil. Lcfa is neceffary in fummer 
than in winter. Too much oil hinders the vamifh from 
drying ; but when too little is ufed, it cracks and doc* not 
fpread properly. We flail fubjoin the moil uieful oil var* 
nifltcs : 

lYbite Cofal Varnifh. — On i6 ounces of melted copal 
pour four, fix, or eight ounces of linfeed oil, boiled and 
quite free from grcalc. When they »rc well mixed, lake 
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them off the fire (not forgetting to ft ir them property) } Tusiit 
and when pretty cool, pour ia 16 ounces of the eflirnce of 
Venice turpentine. Pafs the vamifh through a doth.— 
Amber varnifh is made in the fame way. 

Bloch Varnj/b for Coaches and Iron Work . — This vamifh 
is compofed ef bitumen of Palcftine, rofin, and amber, melt, 
ed ieparatcly, and afterward* mixed ; the oil is then added, 
and afterwards the turpentine, as directed above. The 
ufual proportion* are, is ounces of amber, two ounces of 
rofin, two ounces of bitumen, fix of oil, and 12 of the ef. 
fence of turpentine.— Golden-coloured vamifh may be made 
alfo by fubftitnting linfeed oil for alcohol. 

KJfential Oil Vamijhet . — The only effcntial oil vtmifhe* 
ufed are for pictures. Pifture varoifhes fhould be white, 
light, and quite tranfparcnt, which will preferve the colour* 
without giving them any difagrceablc tint ; and it fhould be 
poffihlc to take them off the picture without injuring it. 

They arc ufuatly made of -gum mailich and turpentine dif- 
folved together in fome cffemial ofl. The vamifh is palled 
through a cloth, and allowed to clarify. It is applied cold 
to the picture. 

Varnifh for Glaft , in order to preferve ii from the Rajt 
of the Sun . — Pulverifc a quantity of gum ad tag ant, and let 
it diffolve for 24 hours in the white of eggs well beat up ; 
then rub it gently on live glafs with a bruih. 

Varaifhes before they are ufed fhould be carefully kept 
from dull, which would fpoil them; and they fhould be kept 
in a vcffcl quite clean and dry. When ufed, they fhould be 
lifted lightly with a brufh, and fpread upon a ground alto- 
gether free from dirt and rnoiflute. The fubilance, after 
being vamifhed, fhould be expofed to the heat of the fun, 
or placed in a warm room covered with a glafs cafe, to 
keep out all filth. Oil vamifhc* require more heat than al- 
cohol vamifhes. The varnifh fhould be put on very quick- 
ly, making great ilrokcs with the pencil or brufh, taking 
# carc that thefe ftrokes never crofa one another ; it fhould 
be fpread equally, and never thicker than a leaf of pa- 
per j a fecond coat fhould not be put on till the firil is 
quite dry. If the vamifh, alter being put on, becomes dull 
and uneven, it muft be taken off entirely, and new varnifh 
put on. 

When wainfeot is to be varnifhed, it is firfl painted of •; 
wooden colour. This colour 1 * made by infilling in water 
either red or yellow ochre ( according to the colour wifhed 
for), terra ombria (a kind of ochre) and white lead ; into 
this a* much as neccflary is put of parchment pofte. Two 
thin coats of this are to be put on, and, after they arc quite 
dry, the varniih. 

Vamifhc# arc polifhed with pumice-flone and tripoii 
earth. Th* pumice- ftone mull be reduced to an impal- 
pable power, and put upon a piece of ferge moiilened wick 
water ; with this the varnifhed fubilance is to be rubbed 
lightly and equally. The tripuli muff alfo be reduced to 
a very fine powder, and put upon a clean woollen cloth 
moiilened with olive oil, with which the polifhing is to lie 
performed. The varniih ia then to be wiped with foft li- 
nen, and, when quite dry, cleaned with flarch or Spa- 
nifh white, and rubbed with the palm of the band or with 
a linen cloth. 

To lecover colours or vamifh, and to take off the dirt 
and filth which may adhere to them, a ley is ufed made of 
potafh and the afhes of lcc* of wine. Take 48 ounce* of 
potalh, and 16 of the above-meutioned afhes, and put them 
into fix quarts of water, and the ley ia made : inftcad of the 
afhes an equal quantity of potafh would probably do a* 
well. To clean dirty colours, dilute fome of this ley with 
four time* its quantity of water, and rub the pi&urc with 
it j then wafh u with rim water t and when dry, give it a 
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V«r«iiV colt or two of nrnilh. In order to take off « vareifh, wafti 
1 it with the above mentioned ley, then with water, and then 

lift it off the fubilance on which it was with any iron inftru- 
ment. — We (hall finifh thia article with a description of the 
famous Chinefe varnifh. 

The Chinefe varnilh it not a composition, but a refin 
which eaudea from a tree called in China tji-chu % “ varnilh 
tree." This tree grown in fcveral provinces of thefouthern 
parts of China. The Chinefe take the following method 
of propagating this tree; In lprin^r they choofe a vigorous 
fhoot about a foot in length, which proceeds immediately 
from the trunk ; and coat over the lower part, by which it 
adheres to the tree, with a kind of yellow earth, at leaft 
three inches in thickncfs. This coat is carefully covered 
with a mat, to defend it from rain and the injuries of the 
air. Towards the autumnal equinox they detach a little 
of the earth, to obferve in what condition the fmall roots 
arc, which begin to fpring forth from the (hoot. If they 
find that the filaments which compofc them arc of a reddiih 
colour, they judge it is time to make an amputation ; but 
they defer it if the roots are white, bccaufc this colour (hows 
that they are yet too tender : they then dofc up the coat 
again, and wait till the (pring following. When the (hoot 
is feparated from the trunk of the tree, it is put into the 
earth ; but in whatever feafon it is planted, whether in 
fprinf or autumn, great care mud be taken to put plenty of 
cinders into the hole prepared for it ; without this precau- 
tion the ants would deftroy the yet tender roots, or at leaft 
deprive them of all their moifturc, and caufc them to de- 
cay- 

The Chinefe do not procure varnifh from the tfi-chu un- 
til its trunk is nearly five inches in diameter, which fize it 
frldom attains to before feven or eight years. Varn (h extrac- 
ted from a tree fmalier or of lefs age would not have the 
fame body and iplcndor. This liquor ditlils only in the 
night-time, and during the dimmer fealon. To caufe the 
gum to flow, they make fevcral rows of incifions round the 
trunk, the number of which is proportioned to the vigour 
of the tree. The fi»ft row is feven inches from the earth, 
and the reft are at the fame diftance one from the other, and 
continue to the top of the trunk, and even fometimes on 
the boughs which are of a fufficient (trength and fizc. The 
Chinefe ulc a crooked iron for making theft incifions, which 
mod run a little obliquely, and be equal in depth to the 
thicknefs of the bark ; they make them with one hand, and 
with the other hold a (hdl, the edges of which they infert 
into the opening, where it remains without any fupport. 
Thefe incifions are made towards evening, and next morn- 
ing they collect the varnifh which has fallen into the lliclls ; 
the following evening they are again irferted, and thia ope- 
ration is continued until the end of fummer. A thousand 
trees yield almoft in one night 10 pounds of vamifh. 

While the varnilh diliils, it exhales a malignant vapour, 
the bad ciFcfts sf which can only be prevented by preserva- 
tives and great precaution. The merchant who employs 
the workmen is obliged to keep by him a large v afc 6N* 
cd with rape-oil, in which a certain quantity of thofe flclhy 
filaments have been boiled that are found in hog’s lard, and 
which do not melt. When the workmen are going to fix 
the (hells to the trees, they carry fomc of this oil along with 
them, and rub their face and hands with it, which they do 
with greater care when they colled in the morning the var- 
nifh that lias diflilled during night. After eating, they 
wa(h their whole bodies with warm water, in which the bark 
of the chcinut-trcc, fir-wood, cryllaliifed faltpetre, and tome 
other drugs, have been boiled. When they are at work 
near the trees, they put upon their heads a (mall doth bag 


in which there are two holes, and cover the fore part of Vafr 
their bodies with a kind of apron made of doe-fkin, which 
is fufpended from their necks with firings, and tied round 
them with a girdle. They alfo wear boots, and have co- 
verings on their arms, made of the fame kind of (kin. The 
labourer who (hould attempt to colled varnilh without ufing 
this precaution, would foon be puniihed for his ralhncfs, and 
the moft dreadful effects would cnfuc. The difordcr (hows 
itfelf by tetters, which become of a bright red colour, and 
fpread in a very (hort time ; the body afterwards fwellt, and 
the (kin burfts and appears covered with an univerfal lepio- 
fy. The unhappy wretch could not long endure the ex- 
cruciating pains which he feels, did he not find a fpcedy 
remedy in thofe preiervatives which are ufed again It the 
malignant and noxious exhalations of the varnifh, 

The feafon of collecting varnifh being ended, the mer- 
chant puts it into fmall calks clofciy (topped. A pound of , 
it newly made cofts him about one (hilling and eight pence 
Sterling ; but he gains cent. f*r cent, upon it, and fometime- 
more, according to the diftance of the place to which he 
tranfports it. 

Bcfidcs the luftre and beauty which that varnilh gives to 
many of the Chinefe manufactures, it has alfo the property 
of patfernng the wood upon which it is laid, efpcciaUy if no 
other matter be mixed with it. It prevents it (torn being 
hurt either by dampneis or worms. 

Every workman has a particular art and method of ufing 
the varnifh. This work requires not only much fkUl and 
dexterity, but alfo great attention, to obfervethe proper de- 
gree o* fluidity which the gum ought to have, as it muft be 
neither too thick nor too liquid when it is laid on. Patience 
above all is nectflary in thofe who wifh to fuccccd. To 
be properly varnilhed, a work mud be done at Icifure ; and 
a whole lummer is fcarcely fufficient to bring it to perfec- 
tion. It is therefore rare to fee any of thofe cabinets which 
are imported to us from Canton fo beautiful and durable as 
thofe manufactured in Japan, Tong-king, and Nang king, 
the capital of the province of Ktang nan : not that the ar- 
titts do not employ the fame varnilh ; but as they work for 
Europeans, who are more eafily pleafed, they do not take 
the trouble of giving the pieces which come from their 
hands all the pnlifh they are capable of receiving. 

There arc two methods of layinp, 00 the varnifh ; the 
fimpleft is, when it is immediately laid on the wood. The 
work is firft polilhed, and then daubed over with a kind of 
oil which the Chinefe call tong-yew. When this oil is dry, 
it receives two or three coats of varnifh ; which remain i'o 
transparent, that all the (hades and veins of the wood may 
be (ccn through them. If the artill is defirous of entirely 
concealing the fubflance on which they are laid, nothing 
is neceflary but to add a few more coats ; thefe give the 
work a fhining furface, the fmoolhnefs of which equals that 
of the molt beautiful ice. When the work is dry, various 
figures arc painted upon it in gold and filver, fuch as flow- 
ers, birds, trees, temples, dragons, Sec. A new coat of vat- 
nilh is then fometimes laid over thclc figures, which pre- 
ftrvcs them, and adds much to their fplcndor. The fecund 
method requires more preparation. The Chinefe workmen 
fix to the wood by means of glue a kind ot paiteboard, com- 
pc* fid of paper, hemp, lime, and other ingredients, well 
beaten, that the varnilh may incorporate with them. Of 
thia they make a ground perfectly fmooth and folid, over 
which the varnifh is laid in thin coats, that arc left to dry 
one after the other. 

It often happens, that the luftre of varnilhed tables and 
other pieces of furniture is iofrnfibly deftroyed by tea and 
warm liquors. “ The fccret of reftoring to varnilh its fhi- 
4 K 2 oing 
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V»TT.iflj, tting black colour (fays a Chinefe author) is to cxpofe it 
v * rro * for one night to a white hoar-froft, or to cover it foine time 
’ with fnow.” For a method of imitating Chinefe varnijb , 
fee T uaNtKO. 

Varnish alfo fiquifies a fort of drilling coat* wherewith 
potter's ware, tic Lit ware, china-ware, & c. arc covered, 
which gives them a fmoothncls and luftre. Melted lead is 
generally ufed for the firft, and fault for the fecond. See 
Gi.a2.ino. 

Varnish, amen? medalifts, iignifica the colours antique 
medals have acquired m the earth. 

The beauty which nature alone'is able to give to medals, 
and art his never yet attained to counterfeit, enhances the 
value of them : tlrat is, the colour which certain loils in 
which they have a long time lain tinges the metals withal: 
feme of which are blue, altr.nft asbeauti'ul as the torquoife; 
others with an inimitable vctmilion colour; others with a 
certain (hining polifhed brown,vaftly finer than Brafil figures- 

The moil ufual varrifh is a beautiful green, which hangs 
to the fined drok.es without effacing them, more accurately 
than the fined enamel does on metals. 

No metal but brafs is fufceptible of this ; for the green 
ruft that gathers on fiber always fpot'U it, and it mud he 
got off with vinegar or lemon juice. 

Falfificrs of medals have a falfc or modern vamifh, which 
they ufe on their counterfeits, to give them the appearance 
or air of being antique. But this may be discovered by it§ 
foftnefe ; it being foftcr than the natural varnifh, which is 
as hard as the metal itftlf. 

Some depofit their fpurious rr.et.thi in the earth for a con- 
fidcrahle time, by which means they contract a fort o' var* 
niih, which may impofe upon the lefs kotowing ; others ufe 
&1 ammoniac, and others burnt paper. 

VARRO (Marcus Tcrentius), the mod learned of all 
the Romans, was born 28 years B. C. He was a fenator 
©f the firil dillinClion, both for biith and merit ; and bore 
many great offices. He was an intimate friend of Cicero ; 
and this fiienddip was confirmed and immortalized by a mu- 
tu&l dedication ot their learned works to each other. Thus 
Cicero dedicated his Academic Queftions to Varro ; and 
Varrn dedicated his treatifeon the Latin tongue to Cicero. 
In the civil wars lie was zealoufly attached to Pompcy; but 
after his defeat foon fubmitted to Csefar, who was rcconct* 
led to him. Afterwards he applied his whole time to let- 
ters, and had the charge ot the Greek and Latin libraries 
at Rome. He was above 70 when Antony proferibed him; 
however, he found means to efcape and five his life, though 
he could not (sve (ome of his works and his library from 
being plundered by the foldiera. After this dorm was over, 
he purfued his (Indies a> ufual ; and Pliny relates, that he 
continued to dudy and to write when he was 88 years of 
age. He was 80 when he wrote his thtce books De re Ru- 
Jh:a , which ate dill extant. Five ©1 his books De lingua 
Laima , which he addicfTcd to Cicero, art alfo extant. There 
remain, too, divers fragments of liis works, particularly of 
his Menippem Satires, which arc medleys of profe and 
verfe ; and Sealliger has collected feme of his epigrams from 
am one the Catjleila Vtrgiiii. His books De lingua Latina, 
and De re Ru/rica, were printed with the notes of Jofcph 
Scaliger, TurncbuR, and Victorias, by Henry Stephens at 
Paris, 1573. in 8 vo, and have been puhliihtd lepaiately 
fince among the Aullvrtt de lingua Latin a, aod the Auttorn 
de re Ruflk-a. 

There was another Varro of antiquity, called Atacinttr , 
who was born about 10 years* after the fir ft, at a finall town 
near Narbonnc. Though infinitely below the Roman in 
learning, he was at lead- as pood, if not a better, poet ; 
which perhaps has made Lilius Gy raid as and other critics 


confound them. He compofed many works in verfe ; fome Vitrei* 
fragments of which were collected, and publilhco with thole 
of other ancient poets, at Lyons in 1603. ^ ^ chief works ' <V j 
were, A poem on the war with the Scquani, a people of 
Gaul ; and the Agronomics, that went under the name of 
Planciadei the grammarian. But the Argonautirr, ia four 
books, was what pained him the great ell reputation : and 
though indeed nothing but a tranflation of Apollonius RUo- 
dius, yet was fo well done as to be commended by Quin- 
tilian. 

VARRONIA, in botany : A genus of plants belonging 
to the clafs of frntandria, and to the order of » 

and arranged in the natural fyflem under the 41ft order, 
AfpcrijAue . The corolla is quinquifid ; the fruit a druoa, 
with a quadriloculir kernel. There are fix (peeks ; none of 
which are natives of Britain. 

VASCULAR, fomething confiding of divers veffcU, as 
arteries, veins. See. 

VASE, a term frequently ufed for ancient veffcU dug 
from under ground, or otherwife found, and preferred m 
the cabinets of the curious. In architect ure, the appella- 
tion vd/e is alfo given to thofe ornaments placed on cor- 
niches, fochles, or pedeftah, rtprclcnting the veffcli of the 
ancients, particularly thole ufed in facrifice, as incenfc pot«, 
flower pots, See. rice RomAKD-Vafe. 

VASSAL, in our ancient culloim, fignified a tenant or 
feudatory ; or perion who vowed fidelity and homage to a 
lord, on account of fome land, See. held of him in fee ; alfo 
a (lave or fervant, and efpceiaUy a domcftic o‘ a prince.— 

V of alien is find to be quaji inferior foehn ; as the vaflal is in- 
ferior to his maftcr, and mull ferve him ; and yet he is in 
a manner his companion, becaufe each of them is obliged to 
the other. Sec FeoDAi-Sy/lem. 

VATICAN, a magnificent palace of the pope, in Rome, 
which is faid to confiil of tevcral thoufand rooms : but the 
parts of it moil admired arc the grand (laircafc, the pope's 
apartment, and cfpccially the library, which is one of the 
richcft in the world, both in printed books and manu- 
feripts. 

VAUB AN (Scbaftian le Prefire, firigneur de), mardiri 
of France, and the greateft engineer that country ever pro- 
duced, was born in 1633- He difplayed his knowledge of 
fortification in the courle of many fieges, and his lervicca 
were tewankd with the firft military honours. He was 
made governor o* Lifle in t668, co r.miffary general o' the 
fortifications of France in 1678, governor of the maritime 
parts of Handers in 1 689, and a marihal of France ia 1 703* 

He died in 1707, after having brought the aits of attack- 
ing and defending fortified places to a degree of pcrlcCkwa 
unknown before. His writings oa thtfc lubjefts are in the 
big heft c It ecru. 

VAUDOIS, Valdfnses, or Wald-nfi, in ecclcfiaftical 
hiftory, a name given to a feet of reformers, w ho made tbeir 
firft appearance about the year 1 t6o. 

The origin of this famous foil, according to Mofhcim, 
was as follows : Peter, an opulent merchant of Lyons, fur- 
named Valdenfis , or Valid fat, from Vaux or Waldum, a 
town in the marquifate of Lyons, being extremely zealous 
(or the advancement o: true piety and Chriftian knowledge, 
employed a certain pried called Stepbanut de Emfa, about 
the ycT.r 1 ifio, in trariikting from Latin into French the 
four Gofptl>>, with oilier books of Holy Scripture, and the 
mod rem:ukab!e fentenres of the ancient doctors, which 
were fo highly t llcemcd in this century. But no fuoncr 
had he ptruted thefe facred hooks with a proper degree of 
attention, than he perceived that the religion which was 
now taught in the Roman church, differed totally from that 
which was originally inculcated by Chtift. and Iris apoftles. 

5 Struck 


V A U r 629 ] U D D 


Stmck with this glaring contradiction between the do&rire* 
' ~ * ’ of the pontiff* and the truths of the Gofpcl, and animated 
with zeal, he abandoned his mercantile vocation, tiittributed 
hii riches among the poor (whence the Waldcnfes were 
called pnor men of Lyon * ), and formin' an aiTociation with 
other pious tt cn, who had adopted lit* tentiments and his 
turn of devotion, he bc<?an in the v r 1 iBo to aflumc the 
quality of a public teacher, and to . ff-utt the multitude ia 
the doftrines and precepts of Chr : i.auity. 

Soon after Peter had affnmed the excrcife of his miniftry, 
the archbifhop of Lycos, and the othei tulers of the church 
in that province, vi ?oroufly opnofed hi*n. However, their 
oppofition vs* nnfuccchful ; for the purity and firrplicity 
of that religion which thefe good men taught, the Ipotlds 
innocence that fhone forth in their lives and action*, and 
the noble contempt of lichc* and honours which was con- 
fpicuous in the whole of their conduct and conversation, ap- 
peared fo engaging to all fuch as had any fenfe of true pie- 
ty, that tire number of their follower* daily incrcsifcd. — 
r J hey accordingly forme' 1 r-di^iout afTcmblict, firft in France, 
and afterward* in Lombardy, from whence they propaga- 
teJ their feet throughout the other provinces of Europe 
with incrrdiclc rapidity, and with Inch invincible fortitude, 
that neither fire, nor (word, nor the moft cruel inventions 
of mereikf* perfection, could damp their zc^l, or entirely 
ruin their caufe. 

The attempts of Pettr Waldos and his followers were 
neither employed nor defigned to introduce new doc- 
trines into the church, nor to propofe new articles of faith 
to Chriflians. All they aimed at was, to reduce the form 
uf eeclciiaflical government, arcf the manners both of the 
clergy and people, to that amiable fimpheity and primitive 
fan&ity that charnflcrffcd the apoftolic age*, and which ap- 
pear fo ftion ly recommended m the precept* and irjune- 
r lor s of the divine Author of our holy religion. In con- 
fcquence of this 'Align, they complained that the Homan 
church had de^enerzted, under Conftantine the Great, from 
its primitive purity and fanckitv. They denied the iupre- 
roacy of the Roman pontiff, and maintained, that the rulers 
and miniftcr* of the church were obliged, by their vocation, 
to inmate the poverty of the apotUcs, and to procure for 
ibemfelvcs a fubfiftencc by the work of their hands- They 
coufidered every Chriftian as, in a certain meafure, qualified 
and aulhorifed to inftruft, exhort, and confirm the brethren 
in their Chriftian courfe, and demanded the reftoratiot; ot 
the ancient penitential discipline of the church, i. t. the ex- 
piation of t v nfi'TCfiion* by praytr, fading, and alms, which 
the new-invented dofkrine of indulgences had almoit totally 
aboliflud. They at the fame time affirmed, that every pi- 
ous Chrillian wai qualified and entitled to preferibe to (he 
penitent the kind or decree of fatisfoftion or expiation that 
tbeir tranfgreflions required ; that confeffion made to priclls 
was by no means neccffary, fmcc the humble offender might 
a* knowledge his fins, and tittify his repentance, to any true 
believer, and might expect fiomluch the countd and admo- 
nition which his cafe demanded. They maintained, that 
the power of delivering tinners from the guilt and pundh- 
ment of their offences belonged to God alone ; and that in- 
dulgences ot cor.fequcncc were the criminal inventions of 
iordid avarice. They looked upon the prayers and other 
ceremonies that were inftituted in behalf of the dead, as- 
vain, ufelcf , and ablurd, and denied the cxiftcnccof depart- 
ed fouls in an intermediate ftate of purification ; affirming, 
that they were immediately, upon their leparation from the 
body, received into heaven, or thruit down to hell Thefe, 
and other tenets of a like nature, compote 1 the fyftern of 
da&rine propagated bv the Waldcnfes- It is alfo laid that 
fcvcral of the Wald cldcs denied the obligation of inUul« 


bzptiim, and that others rije-Red water-baptitin entirely j Vault 
but Wall has laboured to prove that infant -baplifm was II * 
generally pra&ifed among them. L ^ cr ‘ 

Their rules of prafkice were extremely auftere ; for they ' * V 
adopted as the mode! of their moral difeipline the fermon of 
Chrilt on the mount, which they interpreted and explained 
in the mail rigorous and literal manner, and consequently 
prohibited and condemned in their focicty all wars, and fuit$ 
of law, ard all attempts towards the acquisition of wealth, 
the inflifkng of capital pamftiments, ftlf-dtfence agairiil un- 
juft violence, and oaths of all kinds. 

During the greaceil part of the 17th century, thofe of 
them who lived ia the valleys of Piedmont, and who had 
embraced the doArine, difeipline, and worfhip of the church 
0? Geneva, were opprefled and persecuted, fit the moil bar- 
barous and inhuman manner, by the miftifters of Rome. 

This perfecution was carried on with peculiar marks of 
rage and enormity in vie v > urs 165?, 1656, and 1696, and 
feemed to portend pouring Icfs than the total extinction of 
that unhappy nation. he matt horrid feenes of violence 
and bloodthed were exhibited in this theatre of papal tyran- 
ny ; and the few Waldcnfes that fur vised were indebted for 
their exiilcucc and fupport to the intcrceffion made for them 
by the Engfilh and Dutch governments, and alfo by the 
Swiu cantons, who folicited the clemency of the duke of 
Savoy in their behalf. 

VAULT, in architecture, an arched roof, fo contrived 
that the (tones which form it fuitain each othn. 

Vaults are on many occafions to be preferred to foffits or 
flat ceilings, as they give a greater height and elevation, and 
are betide* more film and durable. 

VAYER. Sec Moths. 

VAYVODE, or Vaivode. See Waywoi.t. 

UDLS (St), a lea-port town of Portugal, in the pro- 
vince of Eftremndura, fcated on a hay of the Atlantic O-- 
ccan, 21 milts fouth of Lilbon. It Hands -on an eminence, 
with a very ftrong caltlc built on a rock. The foil about it 
is fertile in com, wine, and fruit* ; and it is furniihed with 
good tiih from the fca, and a fmall lake in the neighbour- 
hood. Here they make great quantities of fine fait, which 
is carried to the American plantations. E. Long, 8- 54.-. 

N. Lat. 38- 22. 

UB 1 QUITARIANS, formed from vbiqut % 44 every- 
where,** in iccletiailical hiftory, a fedk of Lutherans which 
rofc and fpread itfclf in Germany ; and whofe di Hi ngui thing 
doctrine was, that the body of jcfusChriil is cvety where, 
in cvciy place. 

Brctitius, one of the earlieft reformers, i« fa id to have firft 
broached this error, in 1560. Luther himfclf, ia In* cou- 
troverfy with Zuinglms, had thrown out fume unguarded* 
exjsrcffions, that feemed to imply a belief of the omninre • 
fence oi the tody of Chrift ; but lie became Ccnfthlc after-' 
wards, that this opinion was attended with gteat difficul- 
ties, and particularly that it ought not to be made ufe of a® 
a proof of Chrifl's corporal prefence in the euclinriil. 

However, aftci the death of Luther, this abfurd hypothetic 
was renewed, and d relied up in a fpccious and plauliblc form 
by Brttilius, Ghemnitius, and Andreas, who maintained the 
communication of the properties of Chrift* s divinity to his 
human nature. It is indeed obvious, that every Lutheran 
who believe* the doClrine of confubfUntiation (fee Svrrax 
of tlx Lord) % whatever he may pretend, mull be an Ubiqui-* 
tarian. 

UBIQUITY, Omnipresence ; ar. attribute of the Dei- 
ty, whereby he ia always intimately preknt to all things ^ 
gives the ejfe to all things ; knows, prclcrves, auJ docs all <tv * 
all things. 

UDDER, ia comparative anatomy, that pait in brutes 

wherein 
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Vctm wherein the milk it prepared, anfwering to the mammae or 
|r K breath in women. See Comzarativz Anatomy, n'44. 

^ eg ^ u **' VEDAS, the facred hooka of the Hindoos, believed to 
be revealed by God, and called immortal. They are consi- 
dered a* the fountain o? all knowledge human and divine, 
and are four in number ; of which we have the following 
account in the tirft volume of the Afutic Researches: The 
Fijxtda coni': 'Is ot five Sections ; the Tyurvcda of eighty- 
fix ; the S amove da of a thouland ; and the At' karvavuio of 
nine ; with eleven hundred fae , bd , t, ot branches, in various 
divifiens and lubdivifions. The Veda 1 ! in truth are infinite; 
but have been lonj reduced to this number and otder : the 
principal part of them is that which explains the duties of 
man in a methodical arrangement ; and in the fourth is a 
fytiem of divine ordinances. 

From thefe are reduced the fcur Upavedat, the firft of 
which was delivered to mankind by Brahma, Indr a, 
Dhanwantam, and five other deities ; and comprizes the 
theory of diforders and medicines, with the practical me- 
th ods of curing di (cafes. 

The fecond conMs of mnfic, invented for the purpofc of 
nifing the mind by devotion to the felicity of the Divine 
nature ; the third treats of the fabrication and ufc of arms; 
and the fourth of fixty-four mechanical arts- Of however 
little value we may ctlccm the mechanical arts of the Hin- 
doos, and however ddpicable their theological fyftem may 
really be, the Vpaveda, which treats of diteafes and the me- 
thod of curing them, furely deferve* to be iludicd by every 
European phyfician pra&Uing in India. There arc indeed 
a great number of medical books in the Shan Cent language 
worthy of attention ; for though the theories of their au- 
thors may be groundlcfs and whimGcal, they contain the 
names and defcription of many Indian plants and minerals, 
-with their ules, difeoverod by experience, in the cure of dif- 
cafet. 

VEDETTE, in war, a centinel on horfeback, with his 
horfe’s head towards the place whence any danger is to be 
feared, and his carabine advanced, with the butt-end again!! 
his right thigh. When the enemy has encamped, there are 
vedettes polled at all the avenues, and on all the riling 
grounds, to watch for its fecurity. 

7 b VEER and Haul, to pull a rope tight, by drawing 
it in and flackcnirg it alternately, till the body to which it 
is applied acquires an additional motion, like the incrcafed 
vibrations of a pendulum, fo that the rope is flraitened to 
a greater tcnGon with more facility and difpatch. This me- 
thod is particularly ufed in hauling the bowlines. 

The wind is laid to veer and haul when it alters its direc- 
tion, and becomes more or lefs fair. Thus it is faid to veer 
aft and to haul forward. 

Veer, Ter-Ve **■, anciently Camp-Veer , a town of Zea- 
land in the United Provinces, Handing at the r.outh of the 
tail Schelde, about four miles from Middleburgh, and eight 
from Flufhing. Veer, in Dutch, fignihea a pafia,;c or fer- 
ry over an arm of the Tea or a river ; and as there was once 
a ferry here over the Schelde to the village ot Compcn, on 
the ifland of North Beveland, the town thereby got the 
name ot Veer, Camp- Veer, and Ter- Veer, It is well forti- 
fied, and formerly enjoyed a good trade, cfpccially to Scot- 
land ; the natives enjoying particular privileges here. The 
harbour is very good, and the arfcnal the bell furnilhed in 
the world. Hence the Veres, anciently earls of Oxford, 
arc laid to have derived both their origin and name. 

VEERING, or Wearing, the operation by which a 
fhip, in changing her courl’c from one board to the other, 
turns her flcrn to windward. Hence it is ufed in oppoti- 
liou to Tacukc, wherein the head is turned to the wind 


and the ftern to leeward. See Seamanship, Vo!. XVII. V*», 
p. 210. ' — r- 

VEGA (Lopez dc), a celebrated Spioifli poet, He 
was the fon o! Felix dc Vega and Francifea Fernandez, who 
were both defeended from honourable families^ and lived in 
the neighbourhood of Madrid. Our poet was bom in thu 
city on the 25th of November 1562. He was, according iv HrjVs 
hts own expreflion, a poet from his cradle ; and beginning 
to make verfes before he had learned to write, he ufed to 
bribe hi* elder fchool- fellows with part of his breakfait, to 
commit to paper the lines he had compofed. Having loll 
his father while he was yet Hill a child, he engaged in a fro- 
lic very natural to a lively boy, and wandered with another 
lad to various parts of Spain, till, having fpent their no* 
ney, and being conducted before a rcagiftratc at Segovia 
for offering to fell a few trinkets, they were fent home again 
to Madrid. Soon after this adventure, our young poet was 
taken under the protedlion of Geronimo Manrique, bilhop 
of Avila, and began to ditiinguilh hunfclf by hU dramatic 
competitions, which were received with great applaufe by 
the public, though their author had not yet completed his 
education ; for, after this period, he became a member ot 
the univerfity of Alcala, where he devoted hi mi elf for four 
years to the ftudy of philofophy. He was then engaged as 
fecretary to the duke of Alva, and wrote his Arcadia in 
compliment to that patron : who is frequently mentioned in 
his occational poems. He quitted that employment on his 
marriage with ifabel de Urbina, a lady (fays his friend and 
biographer Perez de Montalvan) beautiful without artifice, 
and virtuous without affe&ation. His domcftic happinefs 
was foon interrupted by a painful incident : — Having writ- 
ten fomc lively verfes in ridicule of a perfon who had taken 
fome injurious freedom with his charader, he received a 
challenge in confequcnce of his wit ; and happening, in the 
duel which enfued, to give his adverfary a dangerous wound, 
lie was obliged to fly from his family, and fhclter himfcli i« 
Valencia. He refided there a con tide rable time ; but con- 
nubial affection recalled him to Madrid. His wife died in 
the year of his return. His aflli&ion on this event led him 
to rclinquifh his favourite (ludies, and embark on board 
the Armada which was then preparing for the invation of 
England. He had a brother who ferved in that fleet as a 
lieutenant ; and being (hot in an engagement with fome 
Dutch vcffcls, his virtues were celebrated by our afflicted 
poet, whofc heart was peculiarly alive to every generous af- 
fection. Alter the ill fucccfs of the Armada, the difeonfo- 
latc Lopez dc Vega returned to Madrid, and became fecre- 
tary to the Marquis of Malpica, to whom he has addreffed 
a grateful tonne t. From the fervice of this patron he paifei 
into the houiehold of the Count of Lemon, whom be cele- 
brates os an inimitable poet. He was once more induced 
to quit his attendance on the great, for the more inviting 
com tort 9 of a married life. Hi* fecond choice was Juana 
dc Guard io, of noble birth and Angular beauty. By this 
lady he had two children, a fon who died in his infancy, 
and a daughter named Feliciana, who furvived her father. 

The death ol his little boy is faid to have hatiened that ot 
his wife, whom he had the misfortune to lofc in about fevea 
years after his marriage. Having now experienced the 
precarioufneis of all human enjoyments, he devoted himfclf 
to a religious life, and fulfilled all the duties of it with the 
mod exemplary piety : fltil continuing to produce an aito* 
nifliing variety of poetical competitions. His talents and 
His virtues procured him many unfolicited honour*. Pope 
Urban VIII. fent him the crofs of Malta, with the title 
of Do&or in Divinity, and appointed him to a place of 
protit in the Apoftolic Chamber ; favours for which he 
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exported hit gratitude by dedicating bit Corona Tr often 
h** 0 (a long poem on the fate of Mary Queen of Scoti) to that 

~ * liberal pontiff. In hit 73d tear hefelt the approaches of 

death, and prepared himfelf tor it with the utmoit compo- 
furc and devotion. His lafl hours were attended by many 
of hit intimate friends, and particularly his chief patron the 
Duke of Scfla, whom he had made his executor ; leaving 
him the care of his daughter Feliciana, and of his various 
manuferipts. The manner in which he took leave of thofc 
he loved was moft tender and afie&ing. He faid to his dif- 
ciple and biographer Montalvan, That true fame confided 
in being pood ; and that he would willingly exchange all the 
applaufcs he had received to add a tingle deed of virtue to 
the actions of his life. Having given his dying benediction to 
his daughter, and performed tbe lall ceremonies of his reli- 
gion, he expired on the 15th of Auguft 1635. 

VEGETATION* in phyfiofogy, the ad whereby plama 
receive nourifhment and growth. 

The proccfs of nature in the vegetation of plants is very 
accurately delivered by Malpighi : The egg or feed of the 
plant being excluded out of the ovary, called poH or bufle% 
and requiring further foftering and brooding, is committed 
to the earth ; which having received it into her fertile bo- 
fom, not only does the office of incu!>atiun by her own 
warm vapours and exhalation, joined with the heat of the 
fun, but by degrees fupplics what the feed icquire* tor its 
further growth ; as abounding everywhere with canals and 
fitiufci, wherein the dew and ram water,. impregnated with 
fertile falta, glide, like the chyle and blood in the arteries, 
&c. of animals. This moifture meeting with a new-depo- 
fited feed, is percolated, or drained through the pores or 
pipes of the outer tind or hufk, correfponding to the fccun- 
•lines of the ftxtufes, on the infide whereof lies one or more, 
commonly two, thick fcminal leaves, anfwcring to the pla- 
centa in women, and the cotyledons in brutes. 

Thefe iced- leaves confift of a great number of little vefi- 
culje, or bladders, with a tube correfponding to the navel, 
firing in animals. In thefe veficulx is received the moiiluro 
of the earth, drained through the rind of the feed ; which 
makes a flight fermentation with the proper juice before 
contained therein. This fermented liquor is conveyed by 
the umbilical vefTel to the trunk of the little plant ; and to 
the germ or bud which it contiguous thereto : upon which 
a vegetation and increafc of the part* fucceed. 

Such is the procedure in the vegetation of plants: which, 
the illullrious author exemplifies in a grain of wheat, as fol- 
lows : The firft. day the grain it (own it i?row» a little tur- 
gid ; and the fccundine, or hu;k, gapes a little in ievcral 
places : and the body of the plant, being continued by the 
umbilical vtflel to a conglobated leaf (which i* called the 
pulp or fitjb of the feed, and is what conilitutcs the flower) 
f wells ; by which means* not only the germ or Iprout 
(which is to he the future ftem) opens, and waxes preen, 
but the root* begin to bunch out ; whence the placenta, or 
feed-leaf, becoming loofc, gapes. The focond day, the fe- 
cundine or hulk, be in/ broke throu, h, the Item, or top of 
the future fttaw, appears on the outfide thereof, and grows 
upward by decrees ; in the mean time, the feed-leaf puard- 
fn r the roots becomes turgid wirh its veficulx, and puts 
forth a white down. And the lea* being pulled away, 
you fee the roots of the plants bare ; the future buds, leaves, 
and tell of the (lalk, lying hid- Between the roots and the 
afeending item the trunk of the plant is knit by the navel- 
knot to the flower-leaf, which is very moiftt though it ftill 
retains its white colour and its natural tafle. The third 
day, the pulp of the conglobated, or round leaf, becomes 
turgid with the juice which it received from the earth fer- 
Hunting with it* own. 


Thus the plant incretfing in bignefs, and its bud or ftem Vefttt* 
becoming taller, from whitifh turns greenifh ; the lateral tion ~ 
roots alfo break forth grccnifh and pyramidal from the ga- 1 
ping fheath, which adheres chiefly to the plant ; and the 
lower root grows longer and hairy, with many fibres (hoot- 
ing out of the fame. 

Indeed there are hairy fibres hanging all along on all the 
roots, except on their tips ; and thefe fibres arc fecn to wind 
about the falinc particles of the foil, little lumps of earth, See. 
like ivy ; whence they grow curled. Above the lateral root® 
there now bteak out two other little ones. 

The fourth day, the ftem mounting upwards, makes a 
right angle with the fcminal leaf : the lail roots put forth 
more ; and the other three growing larger, are clothed with 
more hairs, which ftraitlv embrace the lumps of earth ; and 
where they meet with any vacuity, unite into a kind of net- 
work. 

From tliis time forward the root puffies with more regu- 
larity downward, and the ftalk upward, than before. There 
is, however, this great difference in their growth, that the 
ftalk and branches find no refinance to their (hooting up, 
while the roots find a great deal to their (hooting down- 
ward, by means of the folidity of the earth ; whence the 
branches advance much (after and farther in their growth 
than the roots; and thefe lail often finding the refiftance of 
a tough earth unlurmountablc, turn their courfe, and (hoot 
almoft horizontally. 

From a number of experiments made by Mr Gough, and 
related by him in the fourth volume of the Manchefter 
Tran fatb on i, it appears, that feeds will not vegetate with- 
out air ; and that during their vegetation, they abforb oxy- 
gen, part of which they retain, and that carbonic acid is 
formed with the reft. Thefe fails were atcertained in the 
following manner : He put fcveral parcels 0} ftceptd pcao 
and barley, at different times, into phials, which were left 
to hand tor three or four minutes in fpring water, of the 
heat of 46, 5 0 , to reduce them to a known temperature. 

They were then fecurcly corked, and removed into a room, 
the temperature of which was never lefs than 33*. After 
remaining from four to fix days in this fituation, they were 
again placed in the fame fpring water, and opened in an in. 
verted pofitien, care being taken that the barometer flood 
at the time nearly where it did at firft. When a cork was ’ 
thus drawn, a quantity of water lufhed in immediately, 
more than was fufficient to fill the neck. The air being 
paired through lime water, contracted very fenfibly, and 
precipitated the. lime. The rdiduom, freed in this manner 
from carbonic acid, exunguifhed a lighted taper like w-tcr; 
and this it did repeatedly. He made one of thefe experi- 
ments with more attention than the reft, from which it ap- 
peared, that tour ounces, one dram, forty grain*, by rnca- 
fure, of atmofphcric air, loft onc-fixth of its original blilk, 
by being confined five dnya with one ounc* of fteeped 
barley. It is plain, from litis experiment, that ri.eds in the 
act of vc fetation, take oxygen from the aimofphere, part 
of which they retain, and rrjedl the reft charged with car- 
boo. Tbe luhftancc of the. ltd-lobtt is hereby cheogtd,. 
an additional quantity of oxygen being introduced into their 
compulsion ; and a part of thrir carbon loft. This change, - 
in the proportion- of their alimentary principle*, generate* 
fugar, as is evident from the procefs of malt in *. But fu- 
gar and carbonic acid are more folublc in water than 
the farinaceous oxyd. They therefore combine with tlic 
humidity in the capillary tube® of the feed, a»d find a rea- 
dy pafliige to the germ, Jthe vegetative principle of which 
they call into a&ion by a ftimulus fuited to its nature- A 
nutritious liquor being thus prepaied by the decomposition 
of the fccd-lobcs, and diftribuicd through the infant plant,. 
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*iu orr.ans 1xr«tn to exert their fpecific actions, by decom- 
pounding the nourifhment conveyed to them, and forming 
new oxyds from the elementary principles of it, for the in* 
creafc o* the vrficla and fibres ; and in this manner the tuft 
fta-rc of vegetation commences. 

Mr Gough has afeertained, that a germ in the aft of ve- 
-getation requires to be continually excited by the (limulua 
*or oxygen ; but that as (bon as the feed lobes arc fxhauft- 
cd, the young plant is in a (late to derive its nutrition from 
the ground ; and then (and not till then) it finds Itfelf in a 
fit nation capable of making future advances, unaflifted by 
the ftimulus of refpirablc air. 

The infant fprout at -firft differs only a fufpenfion of its 
energy from the abicnce of pure air ; but if this ncceffary 
fupport be withheld too long, it perilhes by the putrefaftive 
fermentation* 

The lively green which the flems and leaves of plants re- 
ceive from the aftion of light, cannot be imparted to them, 
provided the energy of the vegetative principle in them be 
iutpended : for after permitting a number of peas to pro* 
ducc both extremities of their fprouts in wet fand covered 
from the light by an earthen pot, Mr Gough placed five of 
them, on the 29th of April, in an inverted glafs jar, contain* 
ing azot confined by water ; and three in another jar, in 
which a portion of common air was alfo inclofed by the 
fame means. On the 30th the upper extremities of the 
fproutso: the parcel laft mentioned were green ; but though 
the experiment was prolonged to the 2d of May, thofe in 
the other glafs did not exhibit any perceptible alteration in 
fize or colour. Two of them were now placed in a glafs 
filled with atmofpheric air, where they were left unobferved 
to the ;th, at the end of which time tlie germs had vegeta* 
ted confiderably ; the lower parts of them dill remained 
white, but their oppofite extremities had changed to their 
proper green. Hence it may b^fafcly inferred, that green* 
nefs cannot be imparted to the -fprout* of feeds without the 
joint aftion of light and oxygen ; in which they are very 
different from the (hoots that frequently proceed from ma- 
turer plants, when feduded from the atmofphcrr : for, as 
thefe grow' freely in clofe glafs vcffels, placed in a window, 
and containing water and azot, the parts which arc iceent* 
ly produced continue to vegetate, in confequence of their 
conncftion with the parent (lock, and acquire the colour in 
quctlion without the aflitiance of refpirablc air. Sec Plan r. 
Tret, Germination, Botany, See. 

VEGETATIVE soul, among philosophers, denotes 
tint principle in plo.ts by virtue of which they vegetate, 
or receive nourijhment and grow. Sec the preceding ar- 
ticle. 

VEHICLE, in general, denotes any thing that carries 
or bears another along ; but is more particulaily ufed in 
pharmacy for any liquid ferving to dilute lomc medicine, in 
order that it may be administered more commodioufiy to the 
patient. 

VE 11 (anc. gcog.), a city of Etruria, the long and pow- 
erful rival of Rome ; diilant about 100 ltadia, or j 2 miles, 
to the north well ; iituated on a high and fteep rock. Ta- 
ken after a fiege of 10 years by Camillus, fix years before 
the t:.ki,ig of Rome by the Gauls : and thither the Romans, 
after the burning of their city, had thoughts of removing; 
but were difTuadcd from it by Camillus (Livy). It re- 
mained (landing after the Punic war ; and a colony was 
there fettled, and its territory affigned to the foldicra. But 
alter that it declined fo gradually, a« not to leave a finglc 
trace (landing. Famous for the (laughter of the 300 Fabii 
.on the Cremcra (Ovid). The (pot on which it itood lies 
xcar lfola, in St Peter’s patrimony ( Holilcuius). 


VEIL, a piece of duff, ferving to cover or hide toy 
thing. 

In the Romi(h churches, in time of Lent, they hare veil* „ 
or curtails over the altar, crucifix, images of faints, &c. 

A veil of crape is wore on the head by nuns, at a 
badge of their profeffion ; the novices wear white veils, but 
thofe who liave made the vows black ones. See the article 
Nun. 

VEIN, in anatomy, is a veffcl which carries the blood 
from the feveral paits of the body to the heart. See Axs- 
tomy, n° 123. 

Vein, among miners, is that fpace which is bounded with 
•woujhs, and contains ore, (par, canck, clav, chirt, croil, 
brownhen, pitcher- chirt, cur, which the philofophcrr call 
the mother of mein Is, and fometimes foil of alt colours. When 
it bears ore, it is called a quick vein j when no ore, a dead 
'vein. 

VELA, a remarkable cape on the coafl of Terra Firms, 
nn South America. W. Long. 71. 25. N. Lat. 12. 30. 

VELA RI US, in antiquity, an officer in the court of the 
Roman emperors, being a kind of ufher, wltofe puft was 
behind the curtain in the prince’s apartment, as that of the 
chancellor’s was at the entry of the balluftrade ; and that of 
the oiliarii at the door. The vcUrii had a (uperior of the 
fame denomination, who commanded them. 

VELEZ ds Gomara, a town of Africa, in the king- 
dom of Fez, and in the province of Eriff. It is the an- 
cient Acaatm. With a harbour and a hanrifome cafil#, 
where the governor refides. It is fcated between two his’.li 
mountains, on the coaft oi the Mediterranean Sea. W. Long. 
4. o. N. Lat. 33. to. 

VELITE 3 , in the Roman army, a kind of ancient fob 
diety, who were armed lightly with a javelin, a cafk, cuirali, 
and (hicld. 

VELLEIUS Paterculus. See Paterculus- 

VELLUM, is a kind ot parchment, that is finer, evener, 
and more white than the common parchment. The word 
is formed from the French velin, of the Latin vituKnus> “ be- 
longing to a call.” 

VELOCITY, in mechanics, fwiftnefs ; that affeftion of 
motion whereby a moveable is diipofcd to run over a cer- 
tain fpace in a certain time. It is alfo called celerity , and 
is always proportional to the fpace moved. HuygheitJ* 
Leibnitz, Bernoulli. Wolfiun, and the foreign mathemati- 
cians, hold, that the momenta or forces of falling bodies, at 
the end of their falls, arc as the fqoares of their velocities 
into the quantity of matter ; the Englifh mathematicians* 
on the contrary, maintain them to be as the velocities them- 
felves into the quantity of matter, bee Quantity, 11 
and 14, See. 

VELVET, a rich kind of (luff, all filk, covered on the 
oittlidc with a clofe, (hoit, fine, foft (Hag, the other fide be- 
ing a very ft rang dofc tiffuc. 

The nap or (hag, called alio the ve/v cting, of this fluff, « 
formed of part of the threads of the warp, which the work- 
man puts on a long narrow-channelled ruler or needle, which 
hr afterwards cuts, by drawing a (harp ftcel tool along the 
channel of the needle to the ends of the ware. The prin- 
ciple! and bed manufactories of velvet arc in France and I- 
talv, particularly in Venice, Milan, Florence, Genoa, and 
Lucca : there arc others in Holland, fet up by the French 
refugee* { whereof that at Haerlem is the moll con fiderable: 
but they all come ffiort of the beauty of thofe in France, 
and accordingly are fold for 10 or 15 per cent. lefa. There 
are even fume brought from China ; but they arc the wot ft 
of all. 

VENAL, or Venous, in anatomy, fomclhing that bears 
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x relation to the veins, This word ii alfo nfed for fomething 
v ^ bought with money, or procured by bribe*. 

VENEERING, Vauririmo, or Ftneermg, a kind of 
marquetry, or inlaying, whereby fevcral thin dices or leaves 
of nnc wood, of different kinds, are applied and fattened on 
a ground of feme common wood. 

1 litre are two kinds of inlay inp : the one, which is the 
• more ordinary, goes no farther than the making of com- 
partin.cnts of different woods ; the other requires much 
more art, and represents flowers, birds, and the like figure*. 
The firil kind is what we properly call venttnog the latter 
we have already drier ibed under Marquetry. 

The wood intended for veneering is firlt Cawed out into 
fliers or leave?, about a line thick : in order to jaw them, 
the blocks or planks art placed upright in a kind of vice or 
fawing prefs : the defeription of which may be feen under 
the article juft referred to. Thefe fliccs arc afterwards cut 
into flips, and faftu'oncd diver* ways, according to the dev 
fign propofed ; then the joints being carefully adjufted, and 
the pieces brought down to their proper thteknefs, with fe- 
deral planes for the purpofe, they are glued down on a 
ground or block of diy wood, with good ftrong Englifh 
glue. The pieces thus joined and glued, the work, if fmall, 
is put in a prefs ; if large, it is laid on the bench, coveted 
with a hoard, and pretFed down with pole*, or pieces of 
wood, one end whereof reaches to the ceiling of the room, 
and the other bears on the boards. When the pIuc is quite 
dry they take it out of the prefs and finifh it; firft with little 
planes, then with divers (crape rs, lornc whereof referable 
ra(p«, which take ofF dents, flee lc‘t hy the planes. When 
fufnciemly feraped, the work is polifhrd with the (kin of a 
lea- dog, wax, and a biufh and poll (her of (have -graft: which 
ia the laft operation. 

VENEREAL, fomething belonging to vencry ; aa the 
Iuca venerea, See. See Midicisi-M*. 

VENERY, is ufed for the a£t of copulation, or coition, 
of the two fexes. 

VENESECTION, oi Phcehotomy, in furgery. See 
Suaoiry, n° 

VENETIAN Bolr, a fine red earth ufed in painting, 
and called in the colour (hop* Vv.tt'um rtd.~ It is dun in 
Carinthia, and ient from Veoice to all part* of the world ; 
but the ufc of it hcie is very much fapoieded by a bright 
colcothar of vitriol. 

VENICE, a celebrated city of Italy, and capital of a 
republic of the fame name, htuated on the Laguncs or Small 
I (lands, about five miles from the continent ; in E. Long. 
130. N. Lat. 45. 40. 

j The name of Venice is evidently derived from l r metia, 

XJrrivaticn one of the Rom&n provinces ot Italy ; and this again from 
of ’he the Hmruans, a people of Papblagonia, who fettled in that 

r.aaic. p ir t 0 f t j, c c0Un try. The city is laid to have been founded 

about the year 451 or 452 ; when Attfla, having dcttioyed 
the citic* oi Aquilcia, Verona, Mantua, Trevigio, fltc. fuch 
of the inhabitants as c leaped' the (laughter fled to the iflands 
on their coaft, and there took up their refidence. Hitto-r 
riaus are profuie in their commendations of the virtue of 
T.xc Sent l ^ c Venetians during the infancy of their city ; and Caftio- 
c Limiter of doi u* iniorms u«, that one would have taken the inhabitants 
ih hi « ra-iather for an asTcmbly of phdofophers, living at their eafe 
hivitaots. tn( i cultivating the duties of religion, than for what they 
really wctc, a didrefied and conntfed rabble who had efcaped 
from the calamities of war. Nothing remarkable, however, 
occurs in the luftory of Venice for fome time, excepting 
3 the change of government from the confular to the tribuni- 
Wheo the tftl form, which* he ppened about 30 years after the build- 
rc yn bUc j 0 g 0 f t j, c c jty # The republic firft began to be of confc- 
quence after the dcftmdtion of Padua by the Lombardi. 
*u f c. ‘ Vou XVIIL Part II. 
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About this time they were become mailers of a fleet and Venire, 
a body of land 'force*. They engaged, in a qudTrel with the 
Lombards, of which we know not the particulars. In a 
ftiort time, however, they diilinguifhed themfelves againtl 
the Iftrian pirates, who had committed depredations on their 
coafls, and the Tergettines, or inhabitants of Trieilc, who 
had fuddenly carried off a number of the citizens of Venice. 

Thefe exploits procured them a confiderable degree of re-, 
potation and cttccm among their neighbours ; and hy im- 
proving every opportunity of increahiig their trade, and 
augmenting the number of manufactures, fit c. the city very 
foon arrived at a high pitch of affluence and power. In 
war carried on by Juftinun with the Goths in Italy, then «Bun ljf* 
Venetians gave conhdcrablc affillance to Narfes the Roman "«<*' N^r- 
general, infomuch that he exprclTed his gratitude by icveral^**^^®* 
rich prefents, fome high marks of dillincdion, and particii-j,^ 
larly by building two line churches .dedicated to the flints amount. 
Theodore and Germinian ; the oldcft public buildings, be- 
fide St Markft and St Peter’s, in Venice. 

From the time of Juftinian to the year 697, hiftorians 
are filcnt with regatd to the Venetian affairs. A great re- 
volution now’ took place in the government : the tribunes 
having abufed their power were aboliihed ; and in their 5 
(lead was elected a doge or duke, in whom was veiled the*7 f A C l* c ’ 
fupreme authority. He was to reprcfeiit the honour and _°* * 
majefty of the ftate ; to have refpect and diftinflion paid duke, 
him beyond what the tribunes, or even theconfuls, enjoyed: 
he was to aflemble and prelidc at the great council ; to have 
a calling vote in all difputed pointy ; to nominate to all of- 
(ice*, places, and preferments ; and laftly, to enjoy the fame f 
authority in the church as in the ftate. This form of go*ch*n K ciof 
vemment was changed in 737, for what rcafon wc know not,gov<rn- 
and a fupreme magillrate cholen, with the title of maflcr oj nient. 
the korfe or general of tie forces. His power was to con- 
tinue only for a year, the (hortnefs of its duration being 
thought a fufficieot fecurity againlt the ah ulc of it. But * 
in five years afterwards the doges were rellorcd, and Gio- 
vanni Fabritio, the fourth and tall matter of the horfe, waa 
depofed, and his eyes put out, but for what fault we 
know not. 

Under the doges, the power and wealth of the Venetian Qnarrd 
republic continued to increafe. In 764. the Hcracleans and with Char* 
Jtfulans, fubjeCts to the republic, having formed fome deA*^ 3 ? 16 * 
ligns againft the ftate, put themfelves under the prote&ion 
of Charlemagne. That conqueror, not rinding it conve- 
nient to give them picfcnt afilftance, fettled them in Ma- 
la moo until he could give them more effectual fuccour. 

The Venetians, however, difregarding the prote&ion of that 
powerful monarch, attacked and inftantly drove them out g 
of the place where he had fettled them, lncenfrd at this, Pepin de- 
Charlcmagnc ordered his fon Pepin to declare war againftcUre***r 
the republic. This waH immediately done ; but the blow^'iuft the 
was for fome time diverted by Aftolphu* king of the Lom- rc ^ u 
bards, who, committing great devaftations in the territo- 
ries of the pope, obliged Pepin to come to the afliitance of 
bis holineft. However, after having afforded the neceflary 
fuccour to the pope, Pepin prolecuted the war with Venice. 

The event is uncertain : all we know is, that about this 
time the Venetians declared themfelves a free and indepen- rhe Vene- 
dent Hate; which makes it probable that his fucccls hadtiansdc- 
not been great. But in 804 the war was renewed with c '* pe 
tbe utmoft fury. Pepin having quarrelled with Nkrephorui ^ ri 7 
the Greek emperor, and finding Obclcrio the Venetian doge^ CU ** 
inclined to favour his adverfary, determined to exterminate 
the very name of the republic. After having laid watte 10 
the province of Venetia, he led his army directly to Venice, bf 

blocking the city up at the fame time by his fleet. The t’ C |nn. 
Venetian* were not di&cartened at the number of their cne. 

* 4 L _ ttics, 
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Venter. niii't, iTie rrpntstfnn cf Tcpin, or the civil ilmCoM ammiq 
* thcmfclvrs; tf.cir aniiroltihl were laid aliJr, and a ftrirt 
1.1. icu formed again!! (he comir.cn enemy: the chic 1 com- 
tr.a^d was piven to Valentin, as Obclcrio was fuppofed too 
neatly allied to Pepin to fiyht with that got d- will and cheer* 
fulnefs the ftrvicc of h b country ncquirtd. The Venetians, 
ftotwitHflrnding the molt t.'jdmatc defence, the moil rigo- 
Thr c*tl / cu * k^'**** an ^ f h<ir telling every inch cf ground at na in- 
:.n » redo- credible cxpcnc* of blond, were at length reduced to that 
1 ot to great part of the city knith ot the Rilto; this Dream, am! their 
iwo hi a very, heinj now t heir only defence. While Pepin 
\ras preparing to lay a bridge over the canal, thty iefilv«d, 
as a Lid effort, to attark Pepin’s fleet, and to vanquiih of 
die in defence of their liberty. Embarking all the ircora 
they could fpare, they love down, with the advantage ot 
the wind and tide, upon the enemy, aiu! began the attack 
with fnch fury, nr obliged the French admiral to give way. 
The Kghtncfii of their flip*, ard the knowledge of the 
lots nd m vjs, gave the Vend urns every advantage they could 
** wiih : thetmmy’s fleet was run aground, and the greater 
The *< fnch pjj rl a f t h ci r troops penlhed in attempting to cfcapc ; the 
Jy oclteoy- ‘Hps to * kw, either taken or dcilroyrd. During 

lb', this- ad! ion at fca, Pepin rcfolved to aflault the city by Inn.*, 

cot doubt irnr but the pairifan was fo weakened by the num- 
ber of forces they had fent on board the fleet, as to be able 
to make but a flight reflUancc. Having hie -this purpofc 
thrown a bridge ever the Rialto, he was marching his troops 
acrof* it, when he found hitnfcli attacked on every fide by 
the Venetians irom their boat?, and others who hail polled 
tbemfdvcs on the bridge. The battle wss Inn.?, bloody, 
and doubtful, until the Venetians employed all their power 
to break down the bridge ; which at laft yielding to their 
©hfliiatc endeavours, a prodigious daughter ot the French 
enfued : however, they fou.zht like men in dcipair, feeing 
no hopes of fafity but in vi&ory ; but ail communication 
* Icing cut 06* with the troops on fhorc, they were to a man * 
. H either killed or drowned. The nom K ero! Gain was fo great. 


Ar.d i rest 
j arr cf 


that the fpacebt tween the Rid to and Mtbunoc was coveted 
Leu army. with dead bodies, and has ever lince f one by a name cx- 
j 4 prrfijve of t! c prodigious Daughter. Pepin was fo flun k 
Th« ' rj;e with the intrepidity of the Venetians, that he raifed the 
wnfcti. liege, abandoned the enterprife, anl concluded a peace with 
the republic : he afterwards came to Venire to intercede 
for Otclerio, that he might be reflored ; which the Vene- 
cia ns granted, more out of rtfpedl to the rcqutft of fo great 
a prince, than IcVe to the unhippy Obclcrio. The people 
had a notion that Obclcrio had encouraged Pepin to declare 
■ war upon the republic, and that n correfoondcnce between 
The doj;e them was carried on during the liege ; Pepin was therefore 
tnm in no fooncr withdrawn, than the populace icizing upon 01k- 
|ictc» by jerio, tore his body in pieces, and fl attered his limbs and 
ib^pupu- bowels about the ci:y. His wife Glared the fame fate , f »>r 
as (he was the fifter of Pepin, it was rot doubted but her 
i.ttucnce was the caufe of her huibantTs perfidy. 

In 839 we hud the Venetians engaged in an alliance of- 
fenfive ?nd defenfivc again it the Sararens with \iidi?cl the 
The Venc- Greek emperor. A flat of 60 galleys was immediately 
tuusde- equipped, who joioed the Grecian fleet and ergsged the 
f-.aird *t enemy ; but during the heat of the engagement,- the Gretka 
buuxK* jarring hafely delerted their alite*, the Venetians were fo com- 
pletely defeated, that fearer a tingle vefTel remained to carry 
the news of their misfortune to Venice. This defeat threw 
the ctfy into the utmoft conflerraticn, ?# it was not doubted 
that the Saracens would immediately lay fiege to the capi- 
tal ; but from thefe fear* they were toon relieved, by cer-. 
lain intelligence that the Satacens had gone to Ancona, 
which they had pillaged and deftroyed. The Narentines, 
huwcTcr, a piratical people, no fooncr heard of the defect 


4 ] V E JJ 

o‘ the Venetians, than they laid w afte the mil* of Dalmeti*, Vi*i 
ar.J ravaged the country for a coahdrrable way; at the ' J 
fame time that the city was di Graded by internal dileo- 
fions and tumults, in one of which the do^e was murdertd. |t 
It was nut till the year 88 1 that the Venetian aiTalr* ,f 
were thoroughly re-eflehh’fhcd. By the prudent and vi^o- *•««*, 
tons adminutiath'ii of Oifo Paiticipzto the power of ihc^ tnt * l< ** 
Saracen* was checked, the Narentine* utterly defeated, a‘id ,, 
peace and dunicftic tranquillity icllored. From litis time.Agrv-acre 
the republic continued to flotirifh ; and ill 903 her reonta i-*r> 
lion lor aj ms became famous all over the world by a great 
viclory gained over die Hums, who had invade j Italy, de- 
fraud Brrergrrius, and tkrrutc tied the oomitry with total 
deflrudlion. For a king time after, we meet with no re- 
mmkablc tranfudicns in the Venetian hiflory ; but in ge- 
neral i he republic increnfed in wealth and power by its i«- 
defat igrblc application to maritime afhiira and to commerce. 

About the year 1040 it was ordained that noqmr.ee flv-uld 
aflociate a coilcajuc with him in the fupreme power, a Ua- 
lute which has ever fince continued unaltered. I9 

Towards the dofe of the 1 ith century, Venice began tOy t . t{!4t# 
make a very confiderahle figure among the Italian 
and to c?r»y on wars with ft-vrral of them, in lOHi thci ,iJ * tr,B * 
icpublic was by the emperor of Contlantinoplc itiveftrd wiih 
the fovm i nity of Dalnvuia luul Crottia, which, however, ?0 
had bun held long before by ri.'ht of conqucft. . J '_* lw>a * 
ai the Croifadc was preached up, the Venetian* fitted out a,h.*i|d 
flirt of 200 fail againft the infidels; hut before this anmmmit 
wn*. m a condition to put to fra, war broke out with PiU- lf 4-4 
The doge Vitals Michael took upon him the command «*f 
the fleet, when, after having defeated the Pifan* in a bloody 
actio-j at lea, he fet f-*»! for Smyitit, «ud from tlicnce to 11 
Afcalon, at that tune believed by the Chiiitiai.-*. To htsiifl^d 
valuar was owing tiie conqudi ot this city, as v.cll as tbnfe 1 ^ d 
of Caipba and 'l iWrias ; but btfore he had time to pulh tJuk4 ^ 
his good tortuae further, he war recalk-J on acucuvt rt :u 
invaflon of the Nor mars of Dalmatia. Here lie was eqwiUy 
fucccfslnl : the Notmau* were everywhere ric^tatct: ; and 
Michael returned home loaded with booty ; but died foua 
after, to the great grief of ali his fuhjid*. He ' ra< fuc- 
ettded by Ordcbipho Falcro, uniler whom the Venetbns 
afTrfled Baldwin in the lic» e of Ftolema:*, and are laid to 
have been the chief inflmmenta of its conijucft t ar.d Bokl- 
wiu, in rccompenfe fur the Terriers of the republic, inverted 
her with the forereignty ot that city, which he endowed 
with many eatraorJ inary privileges, in Older to render hi* 
prefent more valuable. 'Phis good fortune, however, was 
nvcibakmced by a rebellion in Dalmatia and Croatia. The 
former was reduced ; but, in a battle with the Croatian, :i 
the doge wa* killed, and his army entirely di 'rated : byTfc* '***• 
whicb diiaflcr the Venetians were fo much difpirited, lli»t*^ a 
they clapped up a peace on the bell ttrms they could, 
vine up nil though** of Croatia for the prefent. 

Under the government of Domenico M ; chtli, who fnc- 
ceedcd Ordchpho, the pope’s nuncio arrived at Venice, and 4 j 
excited luch a lpirit of cnthufiafm among all ranks and de-Grtus^ 
prees of men, that they ftiovc wliofe names flicnld fc« 
enrolled tor the holy war. The do.ge, having fitted out 
fleet of 60 galleys, tailed with it to Joppa, which place the 
Saracens were at that time befleging. The garrifon was 
reduced to the lall extremity w hen the Venetian fleet ar- 
rived, lurp riled, and de’eated that of the enemy with gieat 
Daughter ; foon alter which the Saracens raifed the fiegc 
with precipitation. Tyre was next bdirgecl, and foon wa*g ^ r y-f 
obliged to capitulate ; on which occaf.on, as well as on the tof4 t,<i- 
taking of Afealon, the Venetian? (hired two-thirds of thcrojkn- 
fpoils. But in the mean time the emperor of Conftanti-k^y^ 
uonle, jealous of tlie iucicoilug power aud wealth of 

repubbe, 
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Vt> let - rrptjbHc, r?f Jwd to irakj an attack upon Venice, now devrd by his own fubjcAs ; on which the empire was fazed Venie. 

” weakened by the absence o ( the dope and fuch a powerful by M/rtilltl*, a man of mean birth, who hid been railed ““ ’ N ,aJ 

fleet. But the fenate, having timely notice of the cmpe- by the favour of old Alexis. As the allied army of French 

ror’t intentions, recalled the doje, who inftantly obeyed the ani Venetians wis encamped without the city. Myrtillus 

futrnmns. Stopping at Rhode*, in his way home to refrefH refolved immediately to drive them out of his dominions, and 

for this p'.trpole attempted to lurprifo their camp ; hot bein ( 
rerouted, he fluit himfti* up in the r.ity, with a it foliation to 
■ fthe he levelled their city with the ground; and Irom thence Banda liege. The alhr* alfaultcd it with Jo much vigour, yi, ( f j r - 

thr the ufarper w. -5 obliged in fly; and though the ciiteniukcn l»y 
held out a r lcr his deptr?*tre, they were hbligcd iu than 1 he Frcn.h 

three mouths to capitulate. This proved :» fourceof gicattr' p ‘ : ^ ' cuc * 
acquisition to Venice than all that had yet happened. All 
the chic: offices of the city were filled up with Venetians, in 
recompense for their forriccs: the allies entered Thrace, 
and fubdued it ; Candia, and all the Greek iilands, alio fell 
under the dominion of the republic. -3 

In the mean time the Genuefe, by th.*ir fucocfs^ul appli- W*rt be- 
cation to comrccroc, having railed ihcmftlvts in fucli a ma»- lWtcn Y®” 


failing to Chios, he laid wade and d« It roved the count iy, 
carry in'* oil the body of St Hidore, in thole day* see meted 
an sndhirabl-c trcalurc. After this he foiled on the ifland* 
of Samos, Lefbos, Andros, end all thole hi thr Archiocla- 
go belonging to the emperor ; and hating reduced Zara, 
Spoiatra, a rd Trahu, places in Dalmatia which had revolt- 
ed during his abfenee, be returned in triumph to Venice, 
whe*c he waa received with great Joy. 

The Venetians now became very formidable throughout 
all Europe. The Sicilians, Paduans, w ith the ftatr* of Ve- 


rona and Ferrara, felt the weight of their power ; and in ner as to be capable of rivalling the Venetian*, a long fcrie*$j 
73 they ventured to opptife Frederic Barbarolia emperor of wats took place between the republics ; in which the 


iwse and 
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Venetian* generally had tlie advantage, though fome lime* 
they met with tcrribte overthrows. Thde expensive and 
bloody quarrels undoubtedly weakened the republic in the 
main, notwithflanding its fucceffos. In the year 1348, 3^ 

however, the Genoefe were obliged to implore the protec- The Gc* 
lion of Vilcooti duke of Milan, in order to fuppori them 
azaiufi their implacable enemies the Venetians, .“soon after , u ,j. r the 
this, iu the )tar 135*, the latter were utterly defeated, with proteft inn 
•fuch loft, that it was thourht the city itfclr mud have the duke 
Lit into the hinds of the Geswefe, had they known how°^ Milan 


16 

Quarrel 

with the of Germany. I he ocraiuui o f this quarrel was, that pooc 

fuipernf Alexander had taker. flicker in Venice in order to nrakl 

ha/ x ro j- rcfrntrrtrt of Barharofla, who had conceived an irnpla- 
*7 cable averiion agamfl him. The Venetians dtfpatchcd «n»- 
*c»f balladors to him ; hot he anfwered them in a rage, " Go 
the ctr.jc- fefi your prince and people, thi.t Frederic the Romtsn etn- 
Itr* perrn demands his enemy, who is prott&ed by them. If 

they fend him not iulhintlv lnnind hand and loot, he wdl 
overturn every law, human and divine, to accnmolifh his 
revenge ; he will bring his army before their city, and fix 

his vidforioun flgndaraL in the market-place, which ihsll float to improve their viftory. This was in a Ihort time followed 
in the blood of its ciu'r.cij%” On the return of theumball'a- by a peace ; but from this time the power of the republic 
dots with thistcnihle menace, it was agreed to equip t fleet began to decline. Continual wars with the dates of Italy, Caufos of 
a g with all expedition, and prepare for repelling the attacks with the Hungarians, and their own rebellious fu v jcfts,tkc decline 
Hi, fon O of fuch a formidable and haughty enemy. But befmc the kept the Venetians employed fo that they had no Irifure 1© of the Vc- 
trvo «lcfr»t- armament could be prepared, Otho, the tmperor’s fon, atr- oppofe the Turks, whole rapid advances ought to have a- 11 * 1 '** 
rived before the city wi;h a fleet of 75 galleys. Thedo jc larmed all Europe. After the definition of the calicm 1 * 
rr hv ehe* , *»fohsft!ai | o Ziani (ailed out with the few veil'd* he had got empire, the 1 ’urks came more immediately t? interfere with 
VsastiiD). equipped, to give the enemy battle. The fleets met off the the republic. The confluences are related under the ar- 
cemH of Iftria. end 1 terrible engagement enfued, in which tide TuaxtY. Wh never valour might be Caown by the 
the imperial fleet *a* totally defeated, Otho himfolf taken Venetians, or whatever (needle* they might ho a it of, it is 
pnfoner, and 48 of his (hips deftroyed. On the doge’s certain that the Turks ultimately prevailed ; fo that for 
<iq return, the pt»pe went cet fo mett him, and prefonted him fome time it fee mod fcarce puliible to refill them. What 
Inft : eu(ion with a ring, (hying, “ Take this, Ziani, arvd give it to the contributed alfo greatly to the decline of the republic, was 
,1 rhr enf- 5.^ a tcllimorsy of your do-oinion over it. Let your the difoovery of a palfa ;e Jo the Eatl Indies by t lie Cape 
fucct (Tors annually perform the fame ceremony, that pofte- of Good Hope in 1497. To this time tlve great eft part 
rity may know tint yout valour ha* purdiafed this prero- of the Eaft India good* imported into Europe paffod thro* 
gaiive, and lubjefled tlu* element to you, even as a iiufhand the hands of the Veuet<.tns ; but as foon as the above-men* 
lubirdrth his wife.*’ Otho was treated with the relpeft tioned d.foovery took place, the carriage by the way of Alex- 
due to his rark ; and foon conceived a great friendjhip for and.ia almofi entirely ccafod. Still, however, the Venetian 
Z'ani. At lafi, bein'? permitted to vilit tiic impemkeourt power was ftrong ; and in tlvc beginning of the 1 6th ccn- 
30 on his parole, he not only prevailed on his father to raako tury they RuiifaifMEtl a war againll almofi the whole power 
Yr>ee rr*n ncact with the Venetians, but even to vifit their city, fo r»t France, Germany, and Italy; but fooa after we find 
the^empe- 1 ^ tn corDmercc nav *l power. He was received them entering into an alliance with fome Italian Hate* and 

war. ^ wish »H pnfiiHe refpeft, and on his departure atterded to the king «• France again!) the emperor. Thefe want, kow- 
Ancoeui by the do-re, the fenate, and the whole body of ever, produced ru» confoqucnce* of any great moment; and 
the nobility. During this journey he wa* reconciled to io 1573 tranquillity was reftored by the couclufion of a 
the pope ; and both agreed to pay the higbefi houours to peace wrath the Turks. Nothing of caaiiquence happened 
the doge and republic. iu the affairs of the V’ endian republic till the year 1645, 

In the beginning of the 13th century, the Venetian*, whim the Turk* made a hidden aud nnexpcdtsd sidecut on 
now become exceedingly' powerful and opulent, by reafon the ifland of Candia. The fenate of Venice did not di f- Can Ji» in* 

* T . 

%enc*»sr'* 

invited to . .... . 

vheaflitt- who had Inrcn depoted by a rebellious faftion. in coujunc- thring war again 11 Malta, and pretending that the arms- 
»*ce *>t thr|j, Tq with the French, they undertook to rtftore him; ami ment was intendtd againtt that ifiagd. The troops larded 
?gy,n t j! ea l' ! i v fucccedcd. But the old emperor dying hxin after, witluutt oppohtion; and the town of Cant* Wit taker., a ter 
vaoL-io.** ‘ wai tiected in his room, and a tew days alter ir.ur- an obfiinatc dcicncc, 
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Tim news being brought to Venice, excited an univerfal' quered the Mores, which was ceded formally to Vcniee, with Vcckt 

tome ether acquitition, at the peace of Catlowiu, in the Jail 
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indignation again ft the Turks; and the (crate rcfolvtd to de- 
fend to the utnioft this valuable part of the empire. Ex- 
traordinary ways and means of railing money were fallen 
upon : among others, it was propofed to fell the rank of 
nobility. Four citizens offered 100,000 ducats each for 
this honour; and, notwithftandmg fbmc opposition, this 
rncafure was at lait carried. Eighty families were admitted 
into the grand council, ar.d to the honour and privileges of 
the nobility. What an idea does this give of the wealth of 
the inhabitants of Venice ? 

The tiegc of Candia, the capital of the ifland of that name, 
is, in fomc rcfpe&S, more memorable than that of any town 
which hiftory, or even which poetry, has recorded. It laded 
a l years. The amazing efforts made by the republic of Ve- 
nice allonifhcd all Europe ; their courage intercllcd the gal- 
lant fpirits of ever)’ nation : volunteers from every country 
came to Canfia to excrcifc their valour, to acquire know- 
ledge in the military art, and affilt a brave people whom they 
admired. 

During this famous f:ege, the Venetians gained many im- 
portant victories over the Turkilh fleet. Sometimes they 
were driven from the walls of Candia, and the Turkilh gar- 
rifon of Cane a was even beficgcd by the Venetian fleets. 
Great Daughter was made of the Turkilh armies; but new 
armies were foon found to fupply their place, by a govern- 
ment which boafU fuch populous dominions, and which lias 
defy otic authority over its fubjcftl. 

Mahomet the fourth, impatient at the length of this (lege, 
came to Negropont, that he might have more frequent op- 
portunities of bearing from the vizir, who carried on the 
nege. An officer, fent with dii patches, was directed by the 
vizir to explain to Mahomet the manner in which he made 
bis approaches, and to affine him that he would take all pof- 
fibk care to favc the lives of the foldiers. The humane em- 
peror anfwcted, That he had lent the vizir to take the place, 
and not to (pare the lives of the foldienj and he was on the 
point of ordering the head of the officer who brought this 
rocfTagc to be cut off, merely to quicken the vizir in his 
operations, and to /how him how little he valued the lives of 
men. 

In fpite of the viair’s hoallcd parGmony, this war is faid 
to have coft the lives of 200,-00 Turks. Candia capitula- 
ted in the year 1668. The conditions on tliisoccation woe 
honourably fulfilled. Morfini, the Venetian general, march- 
ed* out of the rubbifh of this wcll-dilputed city with the ho- 
nours of war. — The expence of fuch a tedious war greatly 
exhaufted the rtfources of Venice, which could not now re- 
pair them fa quickly as formerly, when /he enjoyed the rich 
monopoly of the Ajftatic trade. 

This republic remained in a ftatc of tranquillity, cndca- 
vourin?, by the arts of peace and cultivation of that (hare of 
commerce which fhe ftill retained, to fill he. empty exchequer, 
till (he was drawn into a new war, in the year 1683, by the 
iofolcncc of the Ottoman court. The Venetians had for 
fome time endeavoured, by ncgociation.aud many concilia- 
te! y reprefenutionsto accommodate matters with the Turks; 
and though the haughty conduct of their enemies afforded 
froall hopes of fuccefs, yet fuch was their avtrfion to war on 
the prefent occasion that they ft ill balanced, whether to bear 
thole intuits or repel them by arms; when they were brought 
to decifion by an event which gave the ureateft joy to Ve- 
nice, and aftonifhed all Europe, 'i his was the great victory 
gained over the Turkilh army before the walls of Vienna 
by Sobit/ki king of Poland. 

Ir. this new war, their late General Morfini again had the 
command of the fleets and arrives of the republic, and fuftain- 
cd the great reputation he had acquired iu Candia. He con- 


ycar of the laft century. 

During the war of the fucccffion, the ftatc of Venice 
ferved a ftriA neutrality. They confidcred that difoute asfiy tr* Vc. 
unconnected with their interefts, taking care, however, to MUit ** 
keep on foot an army on their frontieis in Italy,*: fuilicient 
force to make them refpefted by the contending powers. 

But, foon after the peace of Utrecht, the Venetians were 
again attacked by their old enemies the Turks ; who, be- 
holding the great European powers exhaufted by their bte 
efforts, and unable to affift the republic, thought this the fa- 
vourable moment for recovering the Morca, which had been 
fo lately nrvilhed from them. The Turks obtained their 
objedt ; and at the peace of Paflarowitz, which terminated 
this unfucccfsful war, the Venetian ftatc yielded np the Mo 
rea ; the grand feign ior, on his part, rriloring to them the_ 
fmall i/lands o* Cerigo and Cerigotto, with fome places which 
his troops had taken during the courfe of the war ip DahrrUn^ufc 
matin. Thofc, with the iflands ol Corfou, Santa Maura, “H 413 - 
Zante, and Cephalonia, the remains of their dominions in the 
Levant, they have fincc fortified at a great cxpcncc, as their 
only barriers againft the Turks. 

Since this period no c/Tential alteration has taken pltct is. 
the Venetian government, nor has there lx:cn any dfentui^ f i;<e 
increafe or dimitiution in the extent of their dominions. J hey aa*- 
have little to fear at prefent from the urks, whole atten- 
tion is fufficicntly occupied by a more formi'kbk enemy than 
the republic and the Houfe of Auftria united. Bellies, if 
the ‘l urks were more difengaged, as they have now dripped 
the republic of Cyprus, Candia, and their poffdlnns it 
Greece, what remains in the Levant is hardly worth their 
attention. 

The declenfion of Venice did not, like that of Rome, 
proceed from the incrcafc of luxury, or the icvolt of their 
own armies in the diitant colonics, or from civil wars of any 
kind. Venice has dwindled in power and importance fiocn 
caufes which could not be forefeen, or guarded againft by 
human prudence although they had been forefeen. In their 
prefent fituation, there is little probability of their attempting 
new conq a *cfts; happy if they are allowed to remain in the 
quiet poffeffion of what they have. 

We have already mentioned the fituation of Venice, the Dtf 
capital of this republic. Its appearance at a diftancc is very* 11 <a P‘ 
linking, looking like a great town half floated by a deluge 
Betwixt the city and the Terra Firma arc a great many 
fit allows, on which at low water you may almoft every where 
touch the bottom with a pole ; but all poffible care 11 taken 
to prevent their becoming dry land. On the fouth fide of 
the city are alfo /hallows ; but on thefe there is a greater 
depth of water. The channels betwixt them arc marked 
out by ftakes or poles, which on the approach of an enemy 
would certainly be taken away. The city is divided by a 
vail number or canals, on which ply the gondoliers, or wa- 
termen, in their black gondolas or boats. The ftreets aie 
very clean and neat, but narrow and crooked. There are 
no carriages, not fo much as a chair, to be feen in theca. 
Though the city, by its fituation and the-great number of 
fteeplcs towering above the water, ftrikes one with admits* 
tion at a diftaace, yet when be is got into it, it doc not 
anlwcr his expectation; for excepting the lquare of St Mark 
ar-d a few other places, there is nothing ,-rand or beautifal 
•n it, at Icaft in compaisfdn of many other ciiiea ol Italy. 

Of the canals, that called It Canal* Mafttort, or the * great 
canal,” is by far the larged and longed, and confcqocntly 
the moil beautiful. Here races are fome times run for pnzes 
in the gondolas On its hanks arc alfo fcvcral fta’cly huuies. 

Over thefe canals arc a great number of handlomi: bridges 

of 
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of one arch, but without any fence on either fide :*.hry are though iooo # or more, may drink as much and as often as Vcnka. 
alio built of white done, flith which tlrcftiects ate all paved, they plcafe. *Clofe to the Rialto is the bank. The trade 
except the Rialto over the gteat canal, which is all of marble, of the city at prefent is far ttiort of what it was formerly. 


arid coll the republic 2^0 000 ducat*, the arch being 90 feet 
wide. The canals in fuimer emit a bad fmcU, from the 
great quantities of filth continually running into them. The 
fined gondolas are thofe in which the *oiugn miuiftets make 
their public entries, bein.r richly decorated with gilding, 
painting, and fculuture The number of iftands on which 
the city Hands, according to fome, is 6 ; according to others, 
72* ihc circumference is about fix Italian miles; and it 
takes up about two hoots to make the circuit of it in a 
gondola. *1 he inhabitants are fitppofcd to be about 1 50,000 
including thofe of the illands Miirauo, La Guidcca, and 
thofe who live on board the barges. There arc mar 2zo 
fprings of frefh water in the city; but the water of many of 
them ia fo indifferent, that the principal families preferve 
rain-water in citterns, or are fup plied with water from the 
B'-enta. I he mod remarkable places in the city arc the 
duvai palace, the fquare and church of St Mark, who it the 
ttiular faint of Venice; the mint, public library, grand arfc- 
rial, feve*al of th» palarrs of the nobles, churchc*-, convents, 
and hoipitals. In tliefe lift is a prodigious collcitioti of the 
ficttt paintings; Venice, in this refpeil, even (urpafling Rome 
it ft If. l he livcdtons of the Venetians art chiefly rnalque- 

aading^cipcchlly during the carnival ami other fcflivaU; n- 
dottos, operas, plays, which are gent rally wretched perform- 
ances, and concerts of voed and inltrumcntul mufic. Du- 
ring their fettivah, debxuchciy, Hot, and liccntiottfnrfs, arc 
earned to the greateft height. The courtezans here, we 
are told, are abiolutcly loft to all fenfe or modefty and com- 
mon decency. The grand fccnc of all, the (hows and follies 
of the fcftivals, is the fquare of St Mark, in which bulls arc 
fomettme* biited. In the doge’s palace all the high colleges 
hold their aflemblies ; but we ate told by Icvcral travellers, 
which feems very ftiange, tliat the flairs arc no better than 
a privy. In this palace is a fmall arfenal, furnifhed with 
arms againft any fudden infurretlion o‘ the people, together 
with a ttate prifon, a great many exquifite paintings, and 
L-veral curi otitic*, among which are fome daujlra eajitatit. 
One fide of it is towards St Mark’s fquare, and the lower 
gallery on that fide, with the hall under the new procoratie 
facing it, arc called the Urogfio, where the nobility and none 
elfe, at leafl while they are prefent, arc allowed to walk. 

* The fquare of Si Mark is the g-catctt ornament of the city, 
and hath the :orm qf a parallelogram. In thia fquare, be 
fide* the church and palace o; St Mark, are two towns, on 
one fide of which is a curious dock; and the other has Hairs 
£0 conftru&cd that one may ride up on horfcback. Oppo- 
fite to the ducal palace is the public library of the common- 
wealth ; containing a large colle&ion of books and matut- 
fcripts, with fome fine paintings, ftatucs, and curioGtiea. 
Har ! by St Mark's fquare is the zecca, or mint : from zee- 
ca the gold coin called s tiebino takes its name. One of the 
fmalleft pieces of money at Venice ia called g<w.?t(a ; and the 
firtt ncwfpzperi pubhfbed there, oa a finale kaf, having been 
fold lor that j-uitci, all kinds of new I papers were tnm thence 
flyled gazette/. The grand arfenal is two and a half Italian 
miles in ciicuit, and contains, vaft quantities of naval and 
other warlike ftoKs; fo$e pretend that it could formfti arms 
for lOtOC^ ragnp f oc,co6 foot : here are the trophies 
of Sea tide r beg and ft t her a, with the helmet oi \tnU, See. 
The rope walk 4 44 common paces in length, and the 
ropes and cables are value! at z,-tc o o fiver d:u:aU. 
In the founder y nsae but brafs cannon are cafl ; and 100 
men arc generally ur work to the forges. The fait petre 
works here deferve a traveller’s not ice: they? is a vrlTtl idled 
with wont and water tour times a-da y, where the workmen. 


Their chtV manuf»£lures are cloth efpecially fcarlet, Aiks, 
gold and fiiver fluffs, brocades, velvets, and paper, of which, 
and wine, oil, fruit, fweetmeats, anchovies, and federal forts 
ot drugs ufed in phyfic and painting, the exports are ftiH 
confidrrablc. Venice has neither walls, gates, nor citadel, 
to defend it ; its tituation fupplyin,? the warn of all thefe. 

In the treafury of relics is the protocoil, ot original maim, 
feript, at they pretend, of St Mark’s gofpet : it is rarely 
fliown ; and the writing, by length o r time, is fo defaced, 
that the greateft coniioifleurs in manuferipts cannot deter- 
mine whether it was wrote in Greek or Latin, Betides 
what is properly called the city, there is a multitude of 
little idands lying round, which arc covered with buildings, 
and make each of them a kind of feparate town ; the moft 
confidcraMc of which is that called Gtudeca, or the ** Jews 
Quarter,** which is large and populous; with St E10. mo, 
bi Helena, St Georgio, Chioia, 11 Lido dc Palcttiina, II 
Lido de Malamocco, and Murano: thefe illands are a fort 
of fence to the city, breaking the violence of the waves. To 
diilinguUh them !rom others, the J«ws here mull wear a bit 
of red cloth in their hats. ’The gardens in this city arc few 
and inconfiderahlc- In the ifland o' Murano arc made thofe 
beautiful looking-glades, and other glafs-works, for which 
Venice is lo much noted : here the family of Co-naro hath 
a palace, with a gallery of pninttV’S, little fhort of an Italian 
mile in length. The fal.-worlts in the iflvnd of Chi'U ate 
or great benefit to the Venetians, and yield a very confider- 
ablc tcvenue. There are livcral other rmall Hands about 
Venice Lcfides thole wc have mentioned ; but they are in- 
couiiderable. 4y 

As to the government of this ftatc, it was, as above rcla-O veni- 
ted, at firft veiled in confuls, afterwards in' tribune*. About 
the beginning of the 8th century, a doge or duke was tUc-° cfticr * 
ted, and vetted with unlimited power; but in 1171, the 
power of the do:»e was much abridged, and a council of 240 
pci tons, corapofed of commons a* w ell as noble*. was ap- 
pointed. Soon afle-, under duke Marino Morofini, the 
prefent form or ele&ing the doge was introduced. In 1 29$, 
the government became arillocratical ; the privilege of fit- 
ting in the great council being then confined to the nobility, * 

in who in alone the fupreme authority at prefent is vetted. 

The number of nobles amounts to about 2 00. All thofe 
are members of the fenate ; but, according to their antiqui- 
ty, forie arc accouuted more honourable than others. One 
clafs, and that the lowcft, confifla of the poftcrity of thofe 
who, in the neeefiitous times of the commonwealth, purcha- 
s'd their nobility for 100,000 ducats. The nobles have the 
title of Excellency ; and wear, at leaft when in the city, a 
black *arred gown reaching to their lieels, with long caps 
and periwigs. Some of them are fo p<*or, that they are fain . 
to beg of the rich. At the head of the government is the 
doge, whofe office was once hereditary and power abfolutc; 
but the former it oow elective, and the latter very much-, 
circumfcribed : indeed he is no more than a gaudy flave, 
loaded with fetters, which one would think could not be 
much the lighter for being gilt ; yet fo much is the human 
heart captivated withcxtcrnal pomp and pageantry, that the of- 
fice, 'or the moft part, uca^rly fought after: but ftipuld occ 
otherwife inclined be chofen, he cannot Icdmc it, without? 
cxpoltn r himiell to banilhment and confifeatton of his effefts. . 

Though the power ol the dojrc is very (mall, liis fUtcaud re- 
tinue* arc vety fplcndid : his title is that of Serenity i and liin» 
office for life : he is laid to be a king with regard to his robes, 
a fenator in the council h ufe, a priioner in the city, and a pri- 
vate man out of it. The yearly revenue oi his office i* about 
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4P00!. ; and thrush he may be deposed, be cannot rdlgn 
his d'gnity. A!i the nobility have a feat »u tnc gre-tt coun- 
cil, unlcf* they are tinder 25 year* of aye- In this council 
the fupreme authority and legifl2t*ve power is veiled. Next 
to it is the lintlte o*^ pregradi, which conlifls of about 2 50 
mimb.r% who hate the power of making peace o»- war, rod 
f reign alliances; of appointing ambaltidois; fixing the 
ftandatd of the coinp ; impofin? duties »rd taxes; and all 
offices by fea and land are in their gift. The third council 
con fills ot the doge and his fix cvnmlcllors, in which all let- 
ters and inllrumcnts rdittn ' to the Hate arc rend, ambafla- 
dors admitted to audience, and other important affairs tranf- 
afted. The other colleges are the council cri ten ; which 
decides all criminal cafe? without appeal, and to which even 
the drift him fell is fubjeft : the procurators o f St Mark, 
vrhofe office is very lucrative, and who decide with refpeft 
to wills, guarriianfhips, and the making n proper provifiorj 
for the poor ; and the llate-inunifition, whofe bu line is it is 
to provide for the public tranquillity, lu the wall of the 
ducal palace are head* of lions and leopards, with open 
mouths, to receive informations of any plot or treafon againlt 
the Hate. Htrc is tlfo a particular college for the regula- 
tion of drefs, but their jitrifdi&ton does not extend to Gran- 
gers. The method cf eW&injj the doge is no lefs fingular 
than complicated, and rfftdually calculated to prevent al! 
kinds of bribery or corruption. All ’the members of the 
{fraud council who are pall jc years of *£e, bein'? aJTcmUfd 
in the ball nf the palace, as many balls are put into *.n urn 
as theft arc member* prrfcot; 30 of thete balls arc jilt, and 
the reft white. Each cour.fellor draws one ; and thole who 
get the gilt balls £0 into another room, where there Is an 
urn containing 50 balls, nine of which are gilt. The 30 
members draw again ; and thofe who by a lecond piece of 
good fortune get the gilt balls arc the firfl elcdlors, and 
have a right to choofc 4c, among whom they comprehend 
themfrlvcs. 

Thcfe 40, by balloting in the fame manner as in the 
former mftance*, are reduced to 1 2 fccond debtors, who 
choofc 2$; the ftift cf the 12 naming three, and the remain- 
ing 1 t twoa-pkee, AU thoic bcin.; aflembled in a chamber 
apart, each of them draws a ball from an urn crontainirg 25 
bull*, among which are 9 gilt. This reduce* them to 9 
third elc&ors, each of whom choofc* five, making in alt 45 ; 
who, as io the preceding inftaocts, ate reduced by ballot to 
tl fourth dc&or*, and they have the nomination of 41, 
who nre* the dircf\ clc&ors of the dope. liking (hut up by 
then I elves, they begin by choofmg three chiefs and two fe- 
eretarics ; each elv&ur being then called, throws a little bil- 
let into an urn which Hands on a table before the chiefs. On 
thi* billet is infcrilied the perfon'a name whom the elector 
wifhes to be doge. 

The fecretnriw then, in the preface of the chiefs and of 
the whole ftfiembly, epao the billet*. Among alt the 41 
there arc generally but a very few different names ; as the 
election for the moil part balances between two or three 
candidates. Their names, whatever is the number, arc put 
into another urn, and drawn out one after another. A* boon 
as a name is extra-ried the fecretaiy reads it, and if the per- 
fon to whom it belong* is prefent, he immediately retires. 
One of the chief* then demand* with a loud voice, whether 
any-crirrtc can be laid to this rerfon’s charm*. or any objec- 
tion made to his being raifed to the foveryVn dignity i If 
any nlijeftion is made, the accufed is called in and heard m 
hia own defence ; aftet which the electors proceed to give 
their derifion, by throwing a bail into one of the two boxes, 
one of which is for the Aye*, the other for the Noes.- The 
fccrc^arics then count the bulls ; and if there arc * t in the 
iirfl, the dc&ion is finiflted; if not, another name is read, 


[ 6.;8 1 


V E N 


ar d the T ime inquifitiun made as before, till there ire i j ap. Taiir*; 
pcaring balls. fi 

TIk principal Venetian order of knighthood is that of St *\ 
Murk; the badge of which is a Urge gold medal dependent 
on the bread. I ’be order of ConHantioe knights wear iOnkr^ 

CTof* hanging from * "old chain. lai'tv:. 

With rclpcft to religion, that of the Venetians is the Ro/'* fl <0 
man Catholic; but they are no bigots. The court of inqni. fuj^cc 
fition U here tinder very great rtllriftiiwM ; and the pope is 
confidcred as little more than a temporal prince, bw fupre- 


tuacy being rejected. 
1 he Venetian 


’enetiam arc Hill the greateft naval powtr in Italy. 

They pretend they could fit out, in c ife of neccfiit y, 60 men 
of war, too galleys, and lOgfcWafles; though one c.*n hardly f^Yi 
impi rine how they could man half that number. The ansyuioMk 
is faid to con fill of between 20,000 and 30,000 men ; the 
great eft part of which are Dalmatians and Switzers. Tb« 
cumreffruler in chic 1 *, ft tied C’upi/am, i* always a foreigner of 
dill mck ion. General Grs-me, a Scotchman, lately enjoyel 
that honourable poft. The ordinary revenue* ol the Hate 
are computed at about 1,100,000 1. Hcrling; hut in time of 
war they can rai(e them greatly. A conCdcrable part •: the 
revenue arilca from the cuftoms, and the duty on lalt made 
at Corfu and Chiofa. 

The Venetians arc in general tall and well made. TbeyCkaiad*’ 
ate a lively ingenious people, extravagantly fond of public 
amulement*, with an uncommon rclilh for humour, and yet 
more attached to the real enjoyment* of lire than to tho:c 
which depend on ollentatiou and proceed from vanity. The 
womcn^re of an eaty addrefs, end have no nverfion to culti- 
vating an acquaintance with thofe ft rangers who are prefent- 
cd to them by their relations, or have been properly rccom- 
nten *ed. 

VENIRE facias, in law, is a judicial svrit lying where 
two parties plead and come to iffue, dire^led to the ftertff, 
to caufe 1 2 men of the fame neighbourhood to meet andtry 
the tame, and to fay the truth upon the iflue taken.. 

VEN TER., figninea the belly; but it i» alfo tried for the 
children by a woman of one marriage : there i« in law a firft 
and lecond venter, &c. where a man hath childtrn by feveral 
wive* ; and how they (hall take m defeents of lands 

f r xwr** Infpicienao , is a writ to torch a woman that faith 
fhe i» with ebild, and thereby wrthhuldcth landi from the 
next heir ; the trial whereof is by a jury of women. 

VENTILATOR,! machine by which the noxious air of 
any elote place, as an hulpita), gaol, Ifop, chamber, 6cc. may 
be difchar. cd and changed for Ircft. 

The noxious qualities of bad air have been long known; 
and no one h** taken greater pain* to fet the mtlchief* sri* 
fin » Iron foul air in a juft light than Dr Hsucx; who hss 
alio propoled nn etfy and cftechial remedy by the ule of his 
ventilators; his account ot which w r as read to the Royal So* 
ciety in May 1741. In the November following M. Trie- 
wald. military architect to the king ot Sweden, iniotmed Dr 
Mortimer fecreury to the Rgvsl Society, that he had in the 
preceding fpring invtnlcd a machine lor the ufc of hi* cm- 
jelly’s men o? wer, in order to draw out the bad air from 
under their decks, the lcaft of which exhaufted 36,172 cu- 
bic feet of aii in an hour, or at the iate of a 1,722 tort -o 
24 hour*. In 1742 he lent one c*f them, formed for a 60 
gun ffiip to Fnmce ; which waa approve ol by the Royal 
Academy of Sciences at Pans ; anu the king of France 
ordered all the rnen of war to be furni&ed with the Uke 
ventilator*. 

The venriktors invented by Dr Hale* confift of a fquare 
box ABCD (fig- t ) ol any fiy.c; in the middle of one fide 
of this box a broad partition or midriff is fixed by hinge* 

X, and it move* up and down liwm A to C, by mean* of 
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V<tnSkH*. an iron rod ZR, fixed at ?, proper iiiftar.ee from the other 
w '" v “" — e0( j w f j| >e midriff, jjtwl palT:;e through a fmnll hole in the 
cover of the box up to R. Two box tv of this kind may be 
employed at once, and the two irun rod* may be fixed to a 
lever r G (fg. 2.) rooting on a fixed ctntie O ; fo that by 
the alternate railing and preffing down of the lever FG» the 
midriff*. a r e alfo ahtnmtelc railed and ddprcilcd, whereby 
the ft double bellow » are at the Hme time both thawing in a.r, 
and pouring It out, through apertures with valves made on 
thy fame fide with, and placed both r.bove acd below, the 
binges of the iiiuirllFi, In order to render the midriffs light, 
they are made of f’«oir barn length wife, and a* many aerntj 
’ them breadth wile, the vacant fp^ces being filled up with thin 
paunch of fi'-board ; and thrt they rrar move to ar.d fto 
with the prrater cafe, and without touching the Giles of the 
boxes tbete is an iron re: ulator fixid upright to the middle 
of the end o r the hex AC {fig. I.) from N to L, with a 
notch cut into the middle of the end of the n. air iff at Z t fo 
that the midriff*, io rifir.g ar.d falling, fuller no other frier ion 
tfi^n what is mtdc between the regulator 2nd the notch. 
Moreover, as the Hdr-tf ZX .- oves u ith its c-'gea on!) one 
twentieth of an inch from the fide* of the box ABCUFE, 
very little air will rfemne by the edges; and, therefore, there 
will be no need of leathern fide* as in the conmon bellows. 
The end of the box at C is marie a little circular, that it 
may he better adapted between A and C to the rifm; and 
ftalHnpt in idr if ; am! at the other end X of the midriff a flip 
or leather may he nailed over the joints if txtd'ul. The 
eight Urge vaSfta th roach which the air is to uaf*, are 
placed at the hiiue- erul of the hoses BK (rig. 2.) as at 1, 
a, 3, kc. The valve 1 opens inward to admit the air to 
enter, when the midriff is depreflei at the other end by 
means of the lever K*. Ar.d a? the fame time the valve 
a in the lower ventilator i» fhut by the compnifcd air which 
pjffca out at thr valve 4. But when that midriff is raffed, 
the valve 1 ihut*. and the air puitc* out at the valve 2 . 
Anti it is the lame with the valves 9, 6, &c. of the other 
box ; fo that the midriffs ere alternately riling and foiling, 
and two of the ventilators drawing in air, and two blowing 
it out : the air entering at the valves t, 3, t>, and paffirg 
out at the valves 2, 4, 5, 7. Before thefc lift valves there 
n fixed to the ventilators a box QQNM (fig- 3.) as a com- 
mon receptacle for alt the air which comes out ui theft 
which air tulles off by the tiuuk P, through the wall of a 
building. 

For a farther account of this machine we refer to the au- 
thor himieli, who 1 ncs a J uil detail of it and ot its manner 
of working. See Ddcriptton of Ventilators by Stephen 
Hales, D. D. Land. *743, fivu. • 

The ventilators in large Ihips. fir.ee the order for ventila- 
ting the fleet i fined by the lords of ti c admiralty in 1756, 
aic fixed in thr pnnnci’t rote finre-rorm, and generally a- 
head of the fail- room. ‘1 he ftitil air J6 carred up tJirough 
the deck* and 'ore-caftle near the lort-malb, lomctimes a'orc 
it, and fometimes abaft it, but more frequently oti it* liar- 
board fide ; the lever, by which the .ventilators arc worked, 
is under the fore-caftlc in two deck Ihips, and between the 
^ upper and middle decks in three-deckers ; lon.ttimcs the Ic 
ver is hung athwart (hips ; in tome frips afinc and aft, and 
in others oblique. The iion rod. which communicates the 
motion trom the lever, r>affes thicuyh the partners ot the 
fore maft, and is conncdud with another lever, lul pended at 
or near the m ddlc ; in fome Ihips over the ventilators, in 
others under them, when it is found neceffary to fix them 
up to the dick. • The heft method to fave room is to place 
the ventilators over ore another with their circular ends to- 
gether ; the air-trunk (hould be fo high above deck, that the 
men oa deck may cot be incommoded by the foul air which 
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blows rut of it s art! therefore the trunk comes through the VcHtref* 
upper deck, near and ixhinf the foremaft. For the ttuihod v c ‘ 
oi treeing nunes, ff.ips, pi jio.11, See from m.xlous air by means 1 : 11 
cf fire piper, let* i’MUMAriCSy o'* 37 I* * '~ J 

VEN 1 (CLE, properly dtnqfci any little cavity ; but 
is more .particularly uled by ph}ltcians and nnatoniitU for 
the ftom tcb acd certain cavities of the hcirt and brain. 

VKN i'RII.OQUISM, an art by which certain perfous 
c^n lo modi y their voice, as to make it appear to the au- 
d.encc to proceed from auy di fiance, am! in any direction, 
borne faint trace* o* this art a r c to be found in the writing* 
of the ancients ; and it is the opinion of M. dc la Chapcltc, 
wlu> in the year 177a published an i. gen tons work ou the 
fubjett, that the rrfponfes of many of tlie cirsdcB were de- 
livered by peifons thus qualified to (etw the pin poles of 
prieft-cra t and delation. A* the ancient vcntnfoquifis, 
when exercifini their ait, Laned generally to ipeak from 
their own bellies, the nr.ine by whidi they were di finned 
was abundantly fi {tiificant : hut II ii with no great proprie- 
ty that modem { t rlotmcrs are called ventriloffui/h, and their 
ait vtHtri/eqniftn, fince they xppear more frequently to fpeak 
Aom the porkets or their t.cighltfMiit, or from the roof or 
ddlaut corner* of the room, than from their own mouths or 
tlieir own bellies. 

From B-oOeau, a learned critic of the 16th century, we 
have tlie following account of the [cats of a capital vrrtrdo- 
quifl and cheat, who was vdet de duunbre to Francis the 
birfi. The fc.ltjw, whole .name w as isjtit Urolartt, had 
tullcu defpcrately in love with a young, hand fome, and rich 
Heims; but was rijetW by the pvrents a* an unsuitable 
match for their dau rfitcr, ou account ‘of the lowueCs ol his 
circumtlancca. The youug lady’s father dyin», he msult: 
a vil.t to the widow, who w att totally ignorant of bis lin- 
gular talent. Suddenly, on hi» fiift appearance, in open 
day, in her own lioufe, and in the prttuce of feveial per- 
for-a who were wiih her, flic heard licrfclf accofted, in a 
voice perfectly reUu.bling that of her dead huiband, and 
whkh lccnud to proceed from above, cxclaimiog, ** Give 
my daughter in marnaue to Louis Bralraot : He is a man 
of g r cat 'ortune, and of an excellent diameter. I now en- 
dure the inexprefiiblc toirocnts or purgatory, for having re- 
filled her t f i him. If you obey tliia adstotution, 1 lhail 
foon be delivered from this place of torment. You will at 
the lair c time provide a worthy huiband for youc daughter* 
and procure everlalling tepofe to the lod of your poor liuU 
bard.” 

The widow could not for a moment refill this dreed Turn- 
mom, which had not the moll diftant appearance of pro- 
ceeding front Louis Brabant ; whofc countenance exhibited 
no vifible change, and whofc lips were dofe and motioulcfs, 
duiiug the delivery of it. Accordingly, (lie contented im- 
mediately to receive him for her fon-in-hw‘. Louis’s finan- 
ces, however, were in a very low' fituation ; and the forma- 
lities attending the marriage contract rendeied it needfary 
for him to exhibit fome fhow of riclies, and not to give the 
gholi the lie direct. He sccotdingly went to work upon a 
Irefh fubjeft, one Comi, an old and rich banker at Lyons; 
who hnd accumulated irunienfi wealth by ulury and extor- 
tion, and was known to be 111 unted by remorfc of con- 
fcicncc on account of the manner in which he had acqui- 
red it. 

Having contnfted an intimate acquaintance with this 
man, he, one day while they were fitting together in the 
uiutcr's little back parlour, artfully turned the converfation 
on religious luhicdts, on demons and fpelires, the pains of 
purgatory, and the torments of hell. During an inlet vaJ 
of tilence between them, a voice was heard, which to the 
aflonilhcd banker iccmed to be thaf ui hii deceafed father, 
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trilo* complaining, as in the former cafe, of his dreadful foliation 
l lm ‘ in purgatory, and calling upon him to deliver him inlUntly 
v ' from t lienee, by putting into the hand* ot Louis Brabant, 
then with him, a large fum for the redemption of Chrifti?.n* 
then hi flavery with the Turks ; threatening him at the 
fame time with eternal damnation it be did not take this 
method to expiate likewife his own Cns. The reader will 
naturally fuppuie that Louis Brabant affcAed a due decree 
of aftoniihmcnt on the occafion ; an * further promoted the 
deception, by acknowledging his having devoted himfelf to 
the profecution o* the charitable defign imputed to him by 
the ghoft. An old ufurcr is naturally fufpicious. Ac- 
eo-dingly the wary banker made a fccond appointment 
with the ghoft’s delegate for the next day : anil, to render 
any defign o* impouny upon him utterly abortive, took him 
into the open fields, where not a houii, or a tree, ot even 
a bufh, or a pit, we.*c in fight, capable of fereening any (up- 
pofed confederate. This cxtraotdinaiy caution excited the 
ventriloquift to exert all tire powers of his art. Wherever 
the banker conduced him, at every Hep his ears u>*re la- 
luted on all tides with the complaints and groan* not only 
ot his fuller, but of all his dteeafed relations, imploring 
him for the love of God, and in the name of every faint in 
■the kalendar, to have mercy on his own toul and theirs, by 
e.Tt&ually fcconding with his purfc the intentions of his wor- 
thy companion. Cornu could 110 longer refill the voice of 
heaven, and accordingly carried his gudt home with him, and 
paid him down 10, coo crowns ; with which the honett ven- 
triloquiil returned to Paris, and married his mi ft refs. — The 
catxftrophe was fatal. The feciet was afterward* blown, 
and reached the ufnrer’s ears, who wss fo much afTe&ed by 
the lofs of his money, and the mortifying railleries of his 
neighbours, that he took to his bed and died. 

This tnck of Louis Brabant is even exceeded by an in- 
nocent piece of waggery played off not 40 years ago by 
another Trench ventriloquift on a whole community. We 
have the ftory fn m M. dc la Chapclle, who informs us, that 
M. St Gill the ventriloquift and his intimate friend, return- 
ing home from a place whither hiabufinefs had carried him, 
fought for flicltcr from an approaching thunder ftorm in a 
neighbouring convent. Finding the whole community ir> 
mourning, he inquired the caufc, and was told that one of 
their body had died lately, who was the ornament and de- 
dight of the whole fociety. To pafs away the time, he 
walked into the church, attended by fume oi the religious, 
who (bowed him the tomb of their deceafed brother, and 
(poke feelingly of the fcanty honours they had bcltowcd on 
his memory. Suddenly a voice was heard, apparently pro- 
ceeding from the roof of the quire, lamenting the fituation 
of the defunft in purgatory, and reproaching the brother- 
hood with their lukcwarmncfs and want of zeal on his ac- 
count. The friars, as foon as their aftonilhmcut gave them 
power to fpeak, consulted together, and agreed to acquaint 
the reft of the community with this lingular event, fo inte- 
refting to the whole fociety. M. St Gill, who wiftied to 
carry on the joke ft ill farther, difluadtd them from taking 
this (tep ; telling them that they would be treated by their 
abient brethren as a let of fools and vifionarics. He recom- 
mended to them, however, the immediately calling of the 
whole community into the church, where the ghoft of their 
departc 4 brother might probably reiterate his complaints. 
AccOidin ;ly all the friar*, novices, lay-brothers, and even 
the^domeftics of the convent, were immediately fummoned 
and collected together. In a fhorttime the voice from the 
roof renewed its lamentation and reproaches, and the whole 
convent fell -on their faces, and vowed a iolemn reparation. 
As a firft ftep, they chanted a Dt p> 0 fun Jit in a full choir ; 
during the intervals of which the ghoft occasionally expref- 
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fed the enmfor? he received from their pious exrrrifei md Voiuflr 
ejaculations on his bchaT. When till was over, the prior 1**° i 
entered into a ferious converUtiou with M. St Gill; and 1 ' J 
on the ftrength at! wbat had juft palled, £a;acioufly in- 
veighed agaiuft the abturd incredulity of our modem (cop- 
tics and pretended philoiophers on the jyticle of ghofts or 
apparitions. M. St Gill thought it now high time to dif. 
aiiufc the good father*. This piupofc, however, he iound 
it extremely difficult to effect, till he had prevailed upon 
them to return with him into the church, and there Ik \rit- 
ndlca of the manner in which he had conduced this ludi- 
crous deception. 

A ventriloquift, who performed feats fomewhat fimilar to 
tbr>, made his appearance in Edinburgh, and many of the 
other towns of Scotland, a few months before the writing 
of this article. He imitated fucccfstuUy the voice of a 
fqueaking child, and made it appear to proceed from what- 
ever place he cholc ; irom the pockets of the company* 
from a wooden doll, with which he held many fpirited coo- 
verfations ; from beneath a hat or a wioc-glafs, and out of 
any perron's foot or hand. When the voice teemed to 
come from beneath a glafs or hat, it was dull and on a low 
key, is founds confined always arc | and what evinced His 
dexterity was, that when the glafs *as railed from the table 
during the time of his (peaking, the words or fyllablej ut- 
tered afterwards were on a higher key, in conicquence, oive 
would have thought, of the air beiug readmitted to the 
fptakcT. This part of the experiment failed, however, when 
the management of the idafs was at a dilUnce commuted to 
any of the company ; but as the room was not well illumi- 
nated, wc arc inclined to attribute this failure to the veatri- 
loquift’s not being able to perceive at what prccife inftant 
of time the glafs was removed from the table. 'lTic fame 
artift imitated the tones of a fcolding old woman, difturbed 
at unfeafonable hours by a perfon demanding ad million into 
her houfe ; but this exhibition did not to us anpear mailer - 
ly. The tones of the old woman and the child were not 
accurately difcrini mated : the child was a young fcold, and 
thi fcold fpoke like an angry child. Wc have heard tlut, 
when in Edinburgh, the fame practitioner aftonifhed a num- 
ber of perfons in the Filhmarkct, by making a filh appear 
to lpcak, and give the lie to its vender, who aftirmed that 
it was frefh, and caught in the morning ; and whether this 
fait was really performed or not, we cannot doubt, from 
what tve faw and heard him do, but that he was fully equal 
to its performance. 

Our ventriloquift was an illiterate man ; and though 
fufficiently communicative, could not make intelligible to 
us the manner in which he produced thefe acoultic decep- 
tions. Indeed if he had, wc fhould hardly have drfenbed 
the practical rules of the art to the public ; for though it 
is proper to make the cxiftcncc of fuch an an universally 
krown, it will readily occur to every reflecting mind, that 
the aitainmcnt of it fhould not be rendered eafy to ihofe 
who, like Louis Brabant, might make it fubfervient to the 
purpofes of knavery and deception. The fpeculative prin- 
ciples on which it is founded muft be obvious w every 
man who has iludied the philofophy of the human mind, aud 
has ever witnelled the feats of inimickry. 

It has been fhown elfewhcre (fee Metaphysics, n® 47, 

48.), that, previous to experience, wc could not refer found 
to any external caufc ; that it does not therefore give im- 
mediate indication of the place or di fiance ot the fonorous 
body ; and that it is only by the affoctation of place with 
found that the latter becomes an indication of the former. 

This being admitted, nothing teems requifite to fit a man 
for becoming an expert ventriloquift but a delicate ear, fle- 
xibility of the organ* of lpccch, and long pradUcc of tWc 
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Yen**'!*- rwlei which repeated trials would enable him to difeover. A (he was received by the Hours* who braided her hair wltlt^VeWM 
V-n *’ ^ c ^’ catc tar every difference which change of place golden fillets ; and then wafted her to heaven, where her y crA Jf ru . n 

^ '* u% ‘ produce* in the fame found} and if a perion poffcfTcd of charms appeared fo attraftive, that mofl of the gods defi- " r "^ ru ‘ ^ 

i’uch an ear have lufficicnt command over his organs of red her in marriage ; but Vulcan, by the advice of Jupiter, 
fpcech, to produce by them a found in ad refpeft* fimthr to pained poffcflion i»v putting poppies into her ncftai. As 
another proceeding from any dillsnt objeft, it is evident Venus was tire poddefs of love and plcafurc, the poets have 
tint to the audience the found which he utteis mull appear been lavifh in the description of her beauties; and the pairs- 
t<* proceed from that object. If this be the true thcoiy of ters and ftatutric* have endeavoured to give her the moll 
ventrtloquii'm, it doe* not frem to he poffiblc for the moll lovely form. Sometime* (he is reprefented clothed in purple, 

eapert ventriloquifl to (peak in his ulual tone* of convcrfa- glittering with gem*, her head crowned with rofes, and 

lion, and at the fame time make the voice appear to come drawn in an ivory car by (Warn, doves, or (pit-row* ; at 
from a dillance ; for theie to*:es mull be fuppofed familitr others (he Hand* attended by the Graces; hut in all poli- 
to lus audience, and to be in their minds aflociated with the lions, her (on Cupid is her infcparable companion. She 
ideas of his figure, place* and dillance. Hence the ventri- was honoured as the mother of Hymcncus, Cupid* JEneat, 
ioquiil whom we law appeared to ipenk from various places and the Graces, and was paffionatdy fond of Adonis aud 
only in the tones of the fqueaking child, while Louis Bra- Anchifcs. 

bant and M. St Gillc, in their great feat*, imitated the This goddcf* was principally wotlhipped at Paphos and 
voices of gbofls, to which no man could be familiar* and Cyprus ; and the facrifices offered to her were white yoata 
where terror would greatly contribute to the deception, and fwine* with libations of wine, milk, and honey. Her 
There can* however, be no doubt, but that r, by a pecu- victims were crowned with flowers, or wreaths of myrtle, 
liar modification of the organs of fpcech, a found of any Vtxus, in aftronomy. See Asrao»iOMY-/ndIrx, and Pnsu- 


kiud can be produced, which in faintnefs, tone, body* and 
in Ihort every other fcnliblc quality, perfectly referable* a 
found delivered from* the roof of an oppolite houfe ; the car 
will naturally* without examination, refer it to that f:tua- 
tion r.nd distance, the found which the perfott hears being 
only a lign, which he ha* from his infancy been conflantly 
bccu (lotted, by experience, to afloctxte with the idea of a 
ptrfon (peaking from a houfe-top. It is evident too, that 


matics* n° 237. 

y f NVi'i Fly-trap. Sec DrosM* Afufeipuh. 

Vhiis, in zoology, a genus of infers belonging to the 
order of vermes t effaces. This animal is a tethys : the (hell 
is bivalve ; the bin «,e with three teeth near each other, one 
placed longitudinally and bent inwards. There arc a great 
many fpecie* ; of which the moll remarkable is the mertna- 
ria , or commercial, with a llrong, thick, weighty (hell, co- 


when there is no particular ground of fufptcion, any mull vered with a brown epidermis ; pure white within ; flgluly 
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di (parity between the two founds wdi not be perceptible. 
Bui if our theory be juff, that experience or habit which 
ovlksd* a perion who has fcldom heard the vent riloqu ill, 
and is a ff ranger to his powers, at length fets another per- 
fon right who is acquainted with them, and has been a fre- 
quent witnela of their effeft*. This was actually the cafe 
of M. dc la Chape lie, with whom the illufinn at length 
ccakd, in confcqucncc of repeated vilits to M. St Gille : fo 
that while others, ignorant of his talent, and poOeffcd only 


(trialed tranfveriely. Circumference above 1 1 inches. — 
Thefc are called in North America c/amt g they differ from 
other fpccics only in having a purple tinge within. Wam- 
pum, or Indian money, is made o! them. 

VEPRECULjE, diminutive from t vprrt, 44 a briar or 
bramble; the name of the 3 til order in Linnaeus*# Frag- 
ments of a Natural Method. See Botany, Scft. 6. 

VERA-Cruz, a lea poit town of North America, in 
New Spain, with a very fecure and commodious harbour, 


of their old or habitual experience with regard to articulate defended by a fort. Here the Flotilla annually arrive* 
founds, conlidcrcd his voice as coming from the top of a from Spain to receive the produce of the gold and filver 
tree, or from a deep cellar under ground ; our author, well mines of Mexico ; and at the fame time a lair is held here 
acquainted with the powers ot the ventriloquifl, and having for all manner of rich merchandife brought from China and 
acquired a new kind of experience, at once referred it diteft- the Eaff Indies by way of the South Sea, and for the mer- 


Iy to the mouth of the fpeaker. 

VENUS, in Pagan wotfliip, the goddefs of love and 
beauty. Cicero mentions two other deities of this name. 
Venus, ffvicd Urania and Celt 'lit ; and the I'cnui Pandc- 


chandifc 01 Europe by the way of the Atlantic Oceao. 
This town is not two miles in circumference ; and about it 
there is a wall of no ^reat (Length on the land-fide. The 
air is unwholcfome ; and there are very few Spaniards here 


troi or Popularity the wife of Vulcan, and the goddefs of unlefs when the flotilla arrive*, and then it i* crowded with 
wanton and effeminate love. To the firff the Pagans aferi- people from all parts of Spanifh America. It is 200 miles 
bed no attributes but fuch aa were agreeable to the drifted fouth-ead of Mexico. W. Lon*. 37. 21. N. Lat. 19. 1 2. 
chaftity and virtue; and of this deity they admitted no cor- VERAGUA* a province o£ New Spain, bounded on 
potcal refemblaiice, (he being only reprelcntcd by the :orm the call by that of Cofta Rica, on the weff by Panama, on 
of a globe, ending conically. Her (acrifice* wrre termed the north by Darien and the Gulf of Mexico, and on the 

fouth by the South Sea. It is about 125 miles in length 
from call to well, and 60 in breadth from north to fouth. 
It is a mountainous barren country ; but has plenty of gold 
and filver. Conception is the capital town. 


nrpl/atia, on account of their (obriety. To her hone) 1 and 
■wine were offered, and no animat except the heifer ; and on 
her altars the wood ot fins, vines, or mulbe r ries, were rot 
differed 10 be burnt. t be Romans dedicated a temple to 
this goddefs, to whom they gave the name of Frrti ortHa s 


VERATRUM, in botany: A genus of plants of the 


becaule ihc turned the heart* of lewd women, and iufpircd clafs of polygamia, and order of metuuia; and in the natural fy- 


modcliy anJ virtue. 

But the moil famous of thefe godded** is the wife of 
Vulcan ; who i* reprefeuted as fpringing from the froth rai- 
led by the genital* ot Saturn, when cut off by Jupiter and 
thrown into the fea. As Icon as (be was formed, (he was 
laid in a beautiful (hell cmbcHilhed with near I, and wafted 


Rem arranged under the 1 oth order, Ccrcnaria. There 
r.o calyx ; the corolla has fix petal* ; there are fix (lamina: 
the hermaphtodite (lowers have three piffils and three cap- 
fair*. There arc three fpccics, nunc of which arc natives 
of Britain. 

The mod important if the a/lum, or hellebore, the root 


4 :y yrntlc zephyrs to the iflc o* Cyherca, whence (he failed of which is percunial, about an inch thick, externally brown, 
4b Cyprus. At her lending) flowers role bcucath her feet; internally white, and befet with many flrong fibre# ; the 
Vou XVIII. Part II. 4 M 
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Vmtrutn ft dk ig thick, (Iron?, round, upright, hairy, and ufually rife 1 obviated by the emollient and perhaps gentle aftringent qua. Vcrtoat 
VerhJIfcum ^ our ^ cct * n kt' -'lit: the !eav< s ate numerous, very large, titles of this plant. 1 * B ' 

■ oval, entire, ribbed, plaited, without footftalka, of a jetlow- 2. The nigrum, or black mullein, harinar a ftem befct Vcr * _ f 

ifh green colour, and lurround the lien at its bafe : the with hairs that arc beautifully branched ; the bloffom* yel- 

flowers are of a greenish colour, and appear from June to low, with purple tipi. It is a beautiful plant, and the 


Aujfuft in very long, branched, terminal fpikei. 

It appears horn various inftanccs, that every part of the 
pUnt is extremely acrid and poifonous, as its leaves and 
even feeds prove deleterious to different animals. 

, The ancients, though fufiioicntly acquainted with the vi- 
jvf^^^ rulency of then white hellebore, were not deterred from 
t/My. employing it intenidly in fcveral difeafes, cfpecially thoic 
of a chronic and obftinate kind, as mania, melancholia, hy- 
drops, riephaiuiatis, tpi!epli>, vitiligo, lepra, rabies canina, 
&c. They confidcred it the fafer when it excited vomiting, 


flower* arc grateful to bees. Swine cat it; fhrep are not *ond 
of it ; cows, horfes, and goats, refufe it. The other Bricifti 
fpecics arc the lychnitis, nigrum, bbttafi, ar.d virgatum. 

VERBENA, in botany : A genus of plants of the daft 
of diandria, and order of monogyma ; and tn the natural ly- 
firm arranged under the 40th order, Perfonata. There are 
1 7 fpecics, only one of which is a native of Britain ; the of- 
frinal'tt, or common vervain, which grows on the roa ’ fleet 
near towns and village*. The leaves have many jagged 
clefts, the bloffoms arc pale blue. It manifefts a flight dc- 


and Hippocrates wiftied this to be its firft effect. To thole 
of weak cor, flit utions, as women, children, old men, and 
thofc labouring under pulmonary complaints, its exhibition 
was deemed unfafe ; and even when given to the rebuft, it 
was thought ttcceflary to moderate its violence by different 
combinations and preparations; for it was frequently obier- 
ved to effeft a cure, not only by its immediate a ft ion upon 
the prinue vix, but when no fcnfiblc evacuations was pro- 
moted by its ufe. 

Grading employed it in a great number of cafes of 
the maniacal and melancholic kind; the majority of thefe, 
as might be expefted, derived no permanent benefit ; fevc- 
ral, however, were relieved, and five completely cured by 


grcc of stringency, and was formerly much in vogue as a 
deobftruent ; but is now dtfregarded. Mr Millar fays that 
it is never found rbove a quarter of a mile from a houfc \ 
whence the common people in England call it Simp/er's joy t 
bccaufe, wherever it is found, it is a certain flgn of a houfc 
being near. Sheep eat it ; cows, horfes, and goats refufe it. 

VERD (Cape ), a promontory on the writ coaft of A- 
frica, 40 miles north-weft of the mouth of the river Gam- 
bia. W. I.ong. 17. 38. N. Eat. 14. 

The ifland* of Cape de Vcrd arc feated in the Atlan- 
tic Ocean, about 400 miles weft of the Cape. They 
are between the 1 3th and 1 9th degree of latitude ; and the 
principal are 10 in number, lying in a fcmicitclc. Their 


this medicine. It was the bark of the root, colle&ed in the names are, St Antony,. St Vmctni , St Lucia , St Nicholas, the 


fpring, which he gave in powder, beginning with one grain: JJlt of Sat. Bona Pi/fa, Mayo, St Jago, Puego, and Brava. 
this dofe was gradually inercafed according to its effefts. VERDICT ( Pert Sdum), is the an iwer or the jury pi. 
With fame patients otic or two giains excited naufea and sen to the court concerning the matter of (aft, in any cafe 
vomitirg, but gcncially eight grains were required to pro- civil or criminal, committed by the court to their triad and 
ducc this effeft, though in a few instances a fcruple and examination. Sec Law, clxxxvi. 51. and Trial. 
even more was given. VERDIGRISE, the acetite of copper, much ufed by 

Veratrum has likewife been found ufeful in epilepfy, and painters as a green colour. It is chiefly manufactured at 
other coti vulli ve complaints ; but the difeafea in which its Montpelier; the vines of Languedoc being very convenient 
efficacy feems Icaft equivocal, are thole of the flein ; as fca- for this purpofe. Sec Chemistry, n° 872. 
bics and different prurient eruptions, herpes, morbus pedi- The following procefs for making verdigrife is deferibed 
culofa?, lepra, fcrophula, & c. and in many of thele it by Mr Monet of the Royal Society of Montpelier, and !*• 
has been fucccfstully employed both internally and extei- publifhed among the memoirs oi the academy for the years, 
rally. 17 50 and 1753. 

As a powerful ftimulant, and irritating medteine, its ufe Vine ftalks well dried in the fun arc fleeced during eight 
has been reforted to only in defperate cafes, and then it is days in (trong wine, and afterwards drained. They are then 
firft to be tried in very fmall dofes in a diluted ftatc, and to put into earthen pots, and upon them witie is poured. The 
be gradually incraafed according to the effeft*. pots arc carefully covered. The wine undergoes the acc- 

VERB, in grammar. See Grammar, Chap. IV. tout fermentation, which in fummer is finifticd in (even or 

VERBASCUM, in botany : A genus of plants of the eight days ; but requires a longer time in winter, although 
clafs of ptntandria , and order of mouogynia ; and in the na- this operation is always performed in cellars. When the 
tural fyftcm arranged under the 28th order. Lurid*. The fermentation is fufBciently advanced, which may be known 
corolla is rotated, and rather unequal : the capfulc is mono- by observing the inner iurtace of the lids of the pots, which 
locular and bivalvcd. There are 12 fpecics, five of which during the progrefs of the fermentation is continually wet- 
are natives of Britain; 1. The thaffus, or great mullein, which ted by the njoiilure of the rifiug vapours, the ftalks are then 
has a ftem finglc. Ample, crcft, covered with leaves, about to be taken out of the pots Thefc ftalks are by this me- 
f>x feet high. Leaves lar.TC, broad, white, woolly on both thod impregnated with all the acid of the wine, and the re- 
sides, fefTile, dccurrent. Flowers terminal, in a long fpike, maining liquor is but a very weak vinegar. The ftalks are 
fsftile, yellow. to be drained during fume time in ba&ets, and layers of 

Catarrhal coughs and diarrhoea* are the complaints for them are to he put into earthen pots with plates of Swedifh 
which it has been internally preferibed. Dr Home copper, fo dtfpofed that each plate (hall reft upon and be 
tried it in both, but it was only in the latter difeafe that covered with layers of ftalks. ‘The pots aie to be covered 
this plant lucceeded. He relates four cafes in which a with lids ; and the copper is thus left rxpofed to the aftion 
(Jccoction of verbafeum was given ; and from which he con- of the vinegar, during three or four days, or more, in which 
eludes, that it “ is ufeful in dirninifhing or flopping diar- time the plates become covered with verdigrife. The plates 
r.hceas of an old (landing, and often in eahng the pains of arc then to be taken out of the pots, and left in the cellar 
the inteftinrs. Thefc acquire a great degree of irritability; three or four days ; at the end o( which time they are to be 
and the ordinary irritating caufes, aliment, bile, diftenfion moiftened with water, or with the weak vinegar above men- 
fiom air, keep up a quicker pcriftaltic motion. This is tiooed, and left to dry. When this moiilenuig and drying* 
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of the clatej has Sera thrice repeated, the verdlgrife trill be 
Vr rf found to htv: cunlidenbh inercafcd in quantity ; anj it may 
*"* T then br Iciaped off for fale. 

A folufion orrrofion of copper, and ennfcqucrrtly of ver- 
digrifc, may be prepared by employing ordinary vinecar in- 
ftead of wine, a* it directed in the above ptoeef*. But it 
jirouiJ not have the untftuolity of ordinary verdigiife, which 
quality it ncccffary in painting. Good verdigrife muft be 
prepared by means of a vinous acid, or folvent half acid and 
half fptrituou*. Accordingly, the faced* of the operation 
depend! chiefly on the degree of fermentation to which the 
wine employed hat been carried : forthi. fermentation mull 
not have bten fo far advanced shat no fctriibly vinoat or ipi- 
rituous pa r ts remained in the liquor. 

Virdigrile i* crrph.ycd externally for deterging foul ul- 
cers, aud as an efcharotic. It ia rarely or never given in- 
ternplly Some recommend it indeed in the dofc of a gra n 
or two as an emetic, which operate* almoft as foon ft re 
ceivcd irto the Romaeh, and which may therefore be of ulc 
where ptoifenous fuhflanee* have been taken, to procure 
their imi ediate rejection. It appear*, however, hi 'hly im- 
prudent to have recourfe on fuch occafiorvs to a remedy in 
itfclf fo dangerous and fo virulent ; and more especially aj 
a fpcedy evacuation may generally be obtained by meant 
of (ubllanccs which arc not only innocent, but et the fame 
time weaken the force of the poifon by diluting and ob- 
tur.aing it ; as warm water, milk, oils. It is accordingly 
excluded from the p'-efent pharmacopoeia;. 

VERDITER, or V erdatir, a preparation of copper, 
feme limn ufed by the painters, flee. for a blue ; but more 
ufually mixed with a yellow for a green colour. See Che- 
mistry, n w 758, and Coiqck-M ding % n a 28. 

VERE (Sir Fianci*), a renowned Englilh general, was 
the fecond loft of Geffrey de Vcre, a branch o* the ancient 
family of that name, carls of Oxford, and was born in the 
year 1554. Concerning his education we arc uninformed. 
About the a^r of 3 1 he embarked with the troops fent by 
Queen Elizabeth, under the command of the earl of Lei- 
^Tcllcr, to the affi dance of the Rate* of Holland ; in which 
firrvicc hi* courapc and military genius became immediately 
eonfpicu u* : but hi* gallant behaviour in the defence of 
Be teen-op- Zoom, in the year 1588, when befieged by the 
prince of Parma, cftablifhed hi* reputation. After the fiege 
was railed, be received the honour of knighthood from lord 
Willoughby, who fucceeded the earl of LeiceRrr in the 
command He continued in the fervice of the Rate* till 
about the year 1595 ; during which time, namely, in 1593* 
be was elected member of parliament for LeomiaRer in 
Hercfordfhtre. The famou* expedition again ft Cadiz be- 
ing rcfolved upon, Sir Francis Vcre was called home, and 
appointed to a principal command under the carl of Eflcx, 
The htccrfs of this enterprife it univerfally known. In 1 597 
we find him again in Holland, prefentat the battle ofTurn- 
bout, of which he haa given a particular defeription in hi* 
Commentaries. In the fame year be embarked, with the 
■or! or hfltx, in the expedition to the Azores ; and at hi* 
rrtum was appointed governor of the Briel in Holland, 
with the command of the Enylifh troops in the fervicc oF 
the Rates. In 1620 he was one of the three generals at 
the battle of Newport, and had the honour of having the 
*i£tory univerfally alcnbed to hi* conduct and refolution. 
The Rates of Holland, then at’ war with Spain, marched 
fheir army with an intcation to befiege Newport in Han- 
der*. The commander* were, count Erntft of Naflau, 
count Somes, and Sir Fianci* Vctc. The Spaniards march- 
ed to intercept them, and this battle enfued. Sir Francis 
was fhot fil'd through the leg, and then through the fame 
’ thigh ; outwitliiUnding which, he rallied the flying army, 


and led them on to victory. The Spaniard* loll 1 to en- Vtr PT* 
figns, and m»R of their foot were flain. Queen Elizabeth Vcr p U11 
on this occslion declared him the wortbejl tap fa in of htr c J‘‘ n ' 
time. (See Lrtttrs of the Sidney Family, vol. ii. p. 104.) 

But the laft and moft glorious atchievrment of his life wa* 
his gallant defence of Oftcnd, with about 1600 men, acaintl 
an army of 12,000, from July 1601 until March 1601, 
when he refi^ned the government, and returned to Holland. 

An account of this memorahlc fie^c, which tailed aSwe 
three years, to the dcRruitiorr of the bell troop* of Hol- 
land, Spain, France, England, Scotland, and Italy, the 
reader may fee in Verfi Cornmentarirr , with the Continua- 
tion at the end. Queen Elizabeth died in the year 1603 : 
the peaceful James fucceeded to the throne ; and sir Francis 
Vcre, with all the heroes of his time, fhealhed hi* fword. 

He died in 1 6e>B, in the 34th year of hi* age ; and was bu- 
ried in St John's Chapel in Wcftmintlcr abbey, where a 
fplrndid monument was creeled to his memory. He mar- 
ried the daughter of Dent, a citizen of London, 

by whom he had three Tons and two daughters, nunc of 
whom lurvived him. He will ever be remembered by po- 
ilerity as one of the reateil heroes of our moll heroic age. 

— the work above mentioned is iulttled, “ The Commen- 
taries of Sir Francis Veic, being diverfc pieces of fcrvicc 
wherein he had command ; written by himfclf by way of 
commentary." Cambridge, 1657, folio. It is elegantly 
printed, and adorned with print* of Sir Francis, Mr Ho- 
race Vcre, Sir John Ogle, maps, and plaits of battles, flee. 

VERGE (Firgata), in law, figrnfie* the compais of the 
kind’s court, which bound* the junfdi'ftion of the lord Rew- 
ard of the houichold ; aud which is thought to have been 
1 2 miles round. 

The term verge is alfo ufed for a Rick or rod, whereby 
one is admitted tenant to a copyhold eftatc, by holding 
it in his hand, and fwcarmg fealty to the lord of the manor. 

VERGERS certain officer* of the courts of king's bench 
and common pleas, whofc butinci* it is to carry white 
wand* before the jud*cs. There are alfo verger* of cathe- 
drals, who carry a rod tipped with Giver before the biihop, 
dean. Arc. 

VERGIL (Polydorc). Sec Virgil. 

VERJUICE, a liquor obtained from grape* or apples, 
unfit for wine or cyder ; or from tweet ones, whilR yet acid 
and unripe. Its chief ofc i$ in fauces, ragouts, flee, though 
it i* alfo an ingredient in fornc medicinal compositions, and 
is uftd by the wax- chan dim to purify their wax. 

VERMES, the fixth claf* of animal* in the Lirmcan fy- 
flem, comprehending five order*. See Natural History, 
and Zoology. 

VERMICELLI, or Vermichl'lly, a compofition of 
flour, chcefe, yolks of cg^b, fugaT, and faffron, reduced to 
a paRe, and formed into long Hinder pieces like worms, by 
forcing it with a piRon through a number of little holes. 

It was fuR brought from Italy, where it is in great vogue* 
it is chicRy ufed in ibups and Milages, to provoke venery, 

Ate. 

VERMICULAR, an epithet given to any thing thit 
bears a relation or relcmblancc to worm*. 

VERMIFORMiS, in anatomy, a term applied to vari- 
ous part* in the human body, bearing fornc rcfcmblance to 
worm*. 

VERMILION, a very bright and beaitti'ul red colour, 
compoled of quicklilvcr and fulphnr, in great cRccm among 
tlie ancients under the name of Minium ; but what goe* by 
the name of minium amongft us, is a preparation of lead, 
known alio by the name of red-lead* .See Chemistry, n° 

I 4 ° 4 - 

VERMIN, a collective name, inctadiug all kind* of little 
4 M 2 auimoU 
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Vernacular animals and tafc&S, which are hurtful nr troublrfome to 
W. mankind, beafls, or fruits, &c. as worms, lice, fleas, cater* 
\ ^ri.i.r. pjU arBf an t% flics, &C. 

’ VERNACULAR, a word applied to foir.ething that is 

peculiar to any one country. 

VERNAL, fnmething belonging to the fpiin^-fcafon. 

VERNIER Scale, a fealc excellently adapted for the 
graduation of mathematical inftruments, thus called from its 
fnventor Peter Vernier, a perfon of diltia&ion in the Tranche 
Comte. See Nonius. 

Vernier’s method is derived from the following prin- 
ciple. If two equal right lines, or circular arcs. A, 11 , arc 
fo divided, that the number o equal diviflons in B is one 
Icfs than the number of equal divilions cf A, then will tire 
excefs of one diviiion of 11 above one division of A be 
compounded of the ratios of one of A to A, and of one 
of B to B. 

For let A costain 1 1 parts, then one of A to A is as 1 
to 1 1, or — . Let B contain ic parts, then one of B to 


Vctoon* 


B is as 1 to to, or . 


Now 75-71 = 


of a mi- " 


gite, or jo', which is the lead part of a degree tbit inftra- Vcm*r 
meat can (how. 

1 1 1 » 60 

If n =-, and «■.= j G J then j X JS=^-J W 

nute, or icT. 

I he following table, taken as example* in the inftra* 
ments commonly made from 3* inches to 8 feet radius* 

(hows the diviflons of the hmb to neareft tenths of inches, 
fo as to be an aliquot of 6o’s, and what parts of a decree 
may be cllitnated by the vernier, it being divided into foch 
equal parts, and containing fuch degrees as their columns 
(how. 


10 X 1 1 10 11 

Or if B contains n parts, and A contains n + 1 parts ; 
then ^ is one part of 13 , and j ~ is one part of A. 

A j 1 1 _I»4- 1 — «_ I v . . . 1 

« "+* «X«+I " *+' 

The mod commodiuu. divifmn., and their aliquot part!, 
into which the degrees on the circular limb ul an iniirument 
may be hippo led to be di.idcd, depend oo the radius ot that 
inKrtiment. ... , , 

Let R be the radius of a circle in inches i and a degree 

to be divided into n parts, each being -th part of an inch. 

Now the circumference of a circle, in parts of its diame- 
ter 1 R inches, is 3,1415926 X 2 R inches. - 

3,1415926 _ 

Then 360'’: 3, 1415916 Xa R ; s 1° : ^ X aR 

inches. , 

Or, 0,01745329 X R is the length of one degree m 

inches. . . , . . . . 

Or, 0,01745329 X R X/ is the length of 1 , in / ill 

parts of an inch. . . 

But as every degree contains « tirats fuch parts, there* 
fore » = o,oi 7453*9 X RX/>. ^ ^ 

The moll commodious perceptible dieiCon is j ~ °f 

an inch. . . 

EximfJt. Suppofe an mllrumcnt of 30 inches radius, 
into how many convenient parts may each degree be divi- 
ded ! how many of thele pat is are to go to the breadt h of the 
vernier, and to what parts of a degree may an obfcrvation 
be made by that inltiument ? 

Now 0,01745 X R = o, 5236 inches, the length of each 

degree : and if f be fuppefed about - of an inch for one di. 

vifion j then 0,5236 X/> = 4,i 88 (hows the number of fuch 
parts in a degree. But as this number mull be an integer, 
let it be 4, each being ! (' : and let the breadth of tire ver- 
nier contain 31 of thofe parts, or 7j", and be divided into 
30 parts. 

Here»=~ * = ~ i \ * = ifo of * de ‘ 


Rad. 
| inches 

Barts 
in a 
deg. 

Parts 

in 

vernier. 

Breadth 

of 

vernier. 

Parts 

obferved. 

3 

, 

»s 

•5* 

4 ’ 

c/' 

b 

l 

20 

*°i 

3 

O 

9 

2 

23 

IO| 

t 

30 

12 

2 

*4 


I 

<5 

•5 

3 

20 


I 

O 

18 

3 

30 

jot 

O 

43 

2 1 

4 

3 ° 

/ z 

O 

3 ° 

*4 

4 

36 

9 x 

O 

*5 

33 

j 

3 ° 

7 t 

O 

20 

36 

6 

3 ° 

Si 

O 

20 

4 * 

8 

3 ° 

3 i 

O 

>5 

4 « 

9 

40 

4 » 

O 

10 

60 

10 

36 

3 r® 

O 

JO 

7 * 

12 

30 

2 TV 

O 

10 

84 

'5 

40 

* T 

O 

6 

96 

I J 

60 

4 

O 

4 


By altering th« number of diviflons, either in the degree* 
or in the vcinicr, or in both, an angle can be obferved to 
a different degree of accuracy. Thus, to a radius of y> 
inches, if a degree be divided into 1 2 parts, each being 
five minutes, aud the breadth of the vernier be 21 fucU 


J®, and divided into 20 parts, then ~ X ~ — 
: or taking the breadth of the vernier 2rt°» 


parts, or 
10 
240 

... r 1 „ 

and divided into 30 parts ; then — X ~ == or to : 

1 t 1° 

Or — X — — 7 — 02 6" ; where the breadth of the rer- 

12 50 600 

nicr is 44 • 

VERONA, a city of Italy, capital of the Veronese, in 
the territory of Venice, fitualed near the mountain, on the 
river Adige, in E. Long. 11. 24. N. Let. 45. 26. It » 
feven miles in compafs ; and has been to fortifled by the Ve- 
netians, that it is now looked upon as impregnable. It con- 
tains 57*400 inhabitants. 

VERONESE, a territory of Italy, in the republic of 
Venice, bounded on the north by the Trentino, on the call 
by the Vioeulino and Paduano, on the fonlh by the Min- 
titano, and on the weft by the Brcfciano. it is about 3J 
miles in lcnqth, and 27 in breadth ; and is one of the root* 
fertile countries in Italy, abounding in corn, wine, fruit*, and 
cattle. •- 

Veronese. Sec Cagliari. 

VERONICA, in botany; A genus of plants of thcclaf* 
of diandria t aqd order of monogynui ; aud in the natural lyftem 
arranged under the 4 s th order, JPtrfonots* There are 40 

fpccici; 
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Vfl&Skt fpf ci'ci ; 1 ■ tre natives of Britain* only two of which have been 
a PF^ c ^ to an y u ^ c * >• The ojfe a.i/ij, common male fpced- 
_J ' ~ L I well* or flucllin ; a native of Britain, growing on heaths and 
barren grounds. The blofloma arc blue, the leaves ellipti- 
cal, ferrated, and hairy. The leaves have a fmall decree of 
aflruuency, and are fomewhat bitter. An infufion of them 
is recommended by Hoffman as a fubftittitc for tea ; but is 
more allringect and left grateful* The Kerb wa* formerly 
eftcemed in medicine for various diforders, but is now ai- 
med totally diluted. Cows* il.ee p, goats, and horfes. tat it; 
(wine refu:c it. 2. The h<ccaLtni^u t or common brook-lime* 
the flowers of which arc blue, in loofc lateral (pikes ; leaves 
feffile, oval* oppofite, thick, notched. 

This plant was lormerly coufidercd as of much ufe In fe- 
deral difcaics, and was applied externally to wounds and ul- 
cers , but if it have any peculiar efficacy, it is to be detived 
from its cntifcovbutic virtue. As a mild refrigerant juice 
it is preferred where an acrimonious llate of the fluids pre- 
vails, indicated by prurient eruptions upon the (kin, or in 
what hu been called the hot fturvy. We mull, however, 
acknowledge, that we (hould eapefl equal benefit from the 
fame quantity of any other bland frclli vegetable matter taken 
into the (yftein. To derive much ari vantage from it, the 
juice ought to be uled in large quantities, or tire frclh plant 
eaten as food. 

VERSAILLES, a town of France, in the late province 
of the Lfle of France, 10 miles well- fouth- well of Paris, it 
contains 6c, 000 inhabitants, and lince the Revolution his 
been created a bishop’s lee. In the reign of Louis XU I. 
it was only a (mall village. This prince built litre a hunt- 
ing-hut in 163c, which BafSbmpienre calls “ the paltry 
chateau of Verfailles.” Although the fituation was low 
and very unfavourable, Louis XIV. built a magnificent pa- 
lace here, which was the ufual tcfidcnce of the kings of 
France till the 6th ot October 1789, whm the late unfor- 
tunate Louis XVI. and his family were removed from it 
to the Thuilkries. The buildings and the gardens arc 
adorned with a vaft number of flalues, done by the greatcll 
matters, arul the water-works arc all worthy of admiration. 
The great gallery is thought to be as curious a piece of 
workmanihip of that kind as any in the world : nor is the 
chapel left to fcc admired for its fine architc&urc and orna- 
ments. The gardens, with the park, are five miles in cir- 
cumference, snd (unrounded by wall*. There arc three 
fine avenues t« VerfaiUea, one ot which is the common road 
to Paris, tire other comes from Scaux, and the third t rm 
St Cloud. E Long. 2. 12. N. I Jit. 48. ^8, 

VERSE, in poetry, a line confiftinrr ol a number of 
long and mart (yUablcs, which tun with an agreeable ca- 
dence. 

Vans s is sLo ufed (or a part of a chanter, fc&ion, &c. 

VERSIFICATION, the art or manner of making 
verfc ; aifo the tune and cadence of verfe. See Pocrav, 
Part III. 

VERSION, a tranflalinn of fame hook or writing out 
of one language into another. See Translation. 

VERT, in heraldry, the term for a green cs lour. It is 
called wrt in the blazon of the co‘*.t* o' all under the de- 
gree of nobles : but in coats of nobility it is called tmtraid\ 
and in thole of kings venus. In engraving it is exprefled 
by diagonals, or lines drawn at h wan from right to lcll* from 
the dexter chief corner to the unifier bafe. 

VER (EBRE, in anatomy. See there n° 30. 

VERTEX, in anatomy, denotes the crown of the head. 
Hence vertex is alfo uitd figuratively for the lop of other 
things : thus we fay, the vertex of a cone, pyramid, &c. 

VxRTtx, is alfo ufed in ailronomy (or the point of the 
heaven directly over our beads, properly called the zraitb. 


VE RTIC ILL ATAL the name of a clafs in Ray’s and V<rn\-Tt> 
Boerhaavc’s Methods confiding of herbaceous vegetable*, J '**' , 
having four naked feeds, and the flowers placed in whorls Veri Jlu* 
round the (laik. The term is fyuonymous to the laVtai't , -* 

or Up flowers of Tourue'ort : and is exempli ^ed in mint, 
thyme, an<l favory. Vcrticillat.c is alfo the name of tlie 4 id 
order in Liunxut/s Fragments of a Natural Method, confin- 
ing of plarts which aulwer the above defcription. 

VERTICILLUS, a mole o* flowering, in wliich the 
flowers arc produced in tings at each joint of the Hem, 
with very fhoit foot (talks The term is exemplified in 
mint, horc-hound, ai.d the other plants of the natural order 
deferibed above. 

VER riCITV, is that property of the Ioadftone where- 
by it turns or direrts itlelf to one particular point. 

VERTIGO, in medicine. See there, n* 82. 

VERTUMNUS, in mythology, a god who prrfidH 
over gardens and orchards, honoured among the Etrufcans, 
from whom the woribip ot this deity was tranfmitted to the 
Romans. 

Ovid lias deferibed the various forms a (Turned by this dei- 
ty, in order to obtaio the love of Pomona. Some have (tip. 
poled that VcTtumntis, whole name they derive a vetttruio 9 
becaufe he had power to change his form at plcafure, mark- 
ed the year and its variations; and thus they (ay he pleafcd 
Pi rr.ona, by brin-ring the fruits to maturity. Accordingly* 

Ovid lays, that he affirmed the form or a labourer, reaper, 
vine dreffer, and old woman, to reprefent the four feafom, 
fpring, fummer, autumn, and winter. Vertmnuus had a 
temple near the market place at Rome, being rep re tented aa 
one ot the tutelary deities of the merchants. The com* 
mentaters on Ovid fay, that he was an ancient kin j of He* 
truna* who, by his diligent and fucctfsfnl cultivation of 
fruits and gardens, obtained the honour of being ranked 
among the god*. 

VERUMONTANUM, in anatomy, a (mall eminence 
near the paflagea where (he femes is dilchaiged into the ure- 
thra. 

VERVAIN, in botany. Sec Vbrbeka. 

VERTO i’ d’Amotr ( Rene Aubcrt dc), a celebrated 
hi dorian, was descended from a noble and ancient family in 
Normandy* and born in 1655. At 16 years of age he be- 
came a Franciican friar ; afterwards he entered into the or- 
der of the P remo nil rate nfes, in which he hid fever*! bene- 
fices : anti at length w*» a fecular eeckfiatiic. He became 
fecretary to the duchefs of Orleans, member of the Acade- 
my of Inscriptions, and hiftortographer or Malta. He -died 
at Paris m 1735. His principal works are, t. The H-ito- 
ry of the Revolutions of Sweden. 2. I he Revolutions of 
Portugal. 3. The Revolutions of the Komars. 4. The 
Hittory of Malta. J licfc works are written in elegant 
French, and trcnflatcd into moll of the languages of Europe, 
VERULAM. See Bacok. 

VESALIUS (Andreas), a celebrated phyfician and 
anatomifl, was bom at BrufiUs about the year 1712. He 
fludied pbylic at Paris under J amen Sylvius; but nprlied 
himfeli chitlly to anatomy, which wes then very little 
known, diffetiinns being cltcemcd unlawful impious : 
aud it appears from hi» work Dt humani c*rp*ru Jibrkt*, 
that he p< felted hknfelr in this ufeful knowledge very 
early. About the year 1577, ihe republic «f Venice made 
him profilTor in the univetfity of Pddua, where Ik taught 
anatomy for (even yea r s; diaries V'. ceiled lirrr. to b< hi» 
phyfician, as he v as alfo to Pbriip 11 king n( Spain. Vcfv 
lists was now at tire height of his glory, when all of a Hid- 
den he formed the defisn of taking a journey to Paletlinc ; 
concerning which journey vre arc tettd the following ftory. 

A young Spanilh nobleman he attended, being believed to 
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V- f m*<»- f* _VuI, Vcfalin* obtained leave to open him to explore the 
true cattle of his illnefs; hut when he opened the b: ealt, he 
t-r-* -*-■ perceived fymptoma of H e, nnd faw the heart beat. 1 he 
parent*, not fatisfied frith profeettt ng him for murder, ac- 
Cilfi'd him of impiety to the inquifition, in hope? that tribunal 
wo»rld punilh him with greater rigour: but the kin.j inter- 
pof:nc_\ faved him on condition of his making a pilgrimage 
to thr Holy Land. He was (hip wrecked on his return, 
and thrown upon the ifland of Zante, where he pet rfhed, 
tit 15^4, He was the author of fevcral works, the principal 
which is D‘ hum.tni corptris fabrica. 
VESICATOR 1 UM, a Blister j an application of an 
acrid nature made 10 any part of the body, in order to draw 
a flux of humours to that pait, and thus elevate the fcarf- 
flein into a bliftef. 

VESPA, the wasr ; a semis of infers belonging to the 
ertder ot hymeroptena. The mouth confift* of two jaws 
without any probofci* ; the fuperior wings are plaited ; the 
eye* arc lunar ; and there is a fharp fling in the tail. 
There are 159 Ipecies ; only 3 of which are natives of Dri- 
tain, the rtalro % the vulgarity and the coartiaia. 

I. Cr fibre , the hornet. It has tawny antenme j the feg- 
nientg of the abdomen are black on the anterior part and 

J rcllow on the pefterior, with two hlackfpot* on each. Its 
*ni?th is an inch} it builds in hollow trees. Its cakes or 
combs are compofcd of a fuhflance like coarfe paper, or 
rufty parchnvcnt. It is very voracious, devouring other 
infeels, and even bees. 

2. Vu^fir'uy the common wafp. The male hasfiven yel- 
low fegrr.cnU of the abdomen, with a black triangle on each: 
The head is yellow, and the antenn* Ion*. The tipper lip 
of the female is yellow, the antennae fltort j there ate fix Teg- 
menta of the abdomen with two lateral black fpots on each. 
M. Reaumur and DrDerliam agree in diflinguhhing three 
forts of wilps; viz. the queens or lemaJes, the males, and the 
common labouring wafps, called nv/r/, which, according to 
Reaumur, are neither males nor fcrrales, and consequently 
barren. The queens, of which there is a great number, are 
much longer in the body, and larger than any other wafp : 
they have a large heavy belly, correfponding in file to the 
rodigioua quantity of eggs with which they arc charged, 
he males are lefa than the queens, but longer and larger 
than the common wafps, which arc the fmallett of the 
fpecies : they have tio flings, with which both the queens 
and common walps are fuinilhed. There are in one neft 
two or three hundred mtlea, and as many females : but 
their number depends on the fi2e Of the neft ; and Dr Dur- 
ham obferred, that the males were bred, or at leatl raoflly 
refided, in the two cells or partings, between the comb*, 
next to the uppermoR cell. The antennse or horns of the 
male wafps arc longer and larger than thofe of either of the 
other forts : but the chief difference, fays Dr Derham, con- 
fids in their pert* of generation, which are altogether dif- 
ferent from thofe of other wafp*. 

The mules are the labourers belonging to a nefl, and are 
employed in procuring materials for the nefts and in con- 
ftriiding them, and alio in furnilhing the other wafps, and 
the young, with provifion*. 

At the beginning of winter, the wafps drflroy all the 
egg** and all the young ones without exception : all the 
mules and male*, which have been employed in this work, 
being unftuniihcd with prorifions, perilh { and none furvive 
except lomr *. w females, which, according to Reaumur, 
were fecundated in October, and raile a new colony in the 
he^irmi ng of fpring. 

In (bring a new commonwealth is fiuin 'ed by a 
firgle female impregnated durinj the ;u.xn, and that has 


Weathered out the fc verity o r the winter. It tli rs a hole in Vef.it, 
a dry foil, contrives it felt' a finunus inlet, or rife it takes up 1 — v— 1 1 
with the dwelling ptace of a mole, where it haflily bu'ld* a 
few cells and dtpolits its eggs. Within the foace of 23 
days, they have ijone through the different Rate* of larva*, 
chtyfalids, and turned to wafps. Nature all wile provides 
for every thing. The mule- wafps are the only one* that 
labour at laying the foundation ot the republic The firft 
eggs that are hatched prove to be neuter wafps. No loon- 
cr are they come into exigence, but they fall to work, en- 
large the hole, and go about upon wood, lattice-work, and 
window fafhes, in fcarch nf materials for building. With 
their teeth they cut, hack* and tear off fmall fibreso 1 wood, 
which they motften wiih a liquor they di I gorge, and then 
convey them to the work {hop. Other labourers are in 
waiting lor them, who with thofe materials fet about the con- 
Jhru&ton o‘ the wafp-neft, which is commonly round, and made 
of materials refembling fine paper. The common covering 
of it, which is formed of Icvcral leaves or layers, with in- 
to mediate {paces, is pierced by two holes at a diftance 
from one another, one of which is ufed for the entrance 
of the wafps, and the other only for their exit. The fpace 
within this covering is cut by a number oi horizontal planes, 
with intervals between them of the fixe of about half an 
inch ; they are iufpcndcd from one auolhtr by ligaments, 
and attached to the coveting by their edges 1 they all have 
hexagonal cells in their lower i unace. 

The eggs of the wafp are of an oblong form, and rc- 
femble thofe of a cnmmsn fly, but they arc larger j they 
are always fattened to the angles of a cell, never to the (idea 
of it. They ate ufually placed finglc j ft is very rare to 
find two in one cell \ and, if they are laid fo, it feems that 
only one fucceeds ; for there is never found more than one 
worm in a cell. 

The heads of all the nymphs art turned toward the cen- 
tre of the comb, and their tails go obliquely downward to- 
ward the bafe ot the cell. They are continually feen open- 
ing their mouths, end moving their forcipes, fteming ever 
hungry, and impatiently waiting for food trom their parents. 

The cells arc left open till the nymph is at its full growth } 
then the wafps cover it over with a thin lid, under which 
the worm undergoes its transformation ; and a* fcon a* it 
is arrived at the wafp-Rate, it eats its way through this thin 
cover, and comes to work with the reft. The elder brothers, 
or full-hatched infers, take amazing care of thofe born 
after them, by proportioning their food to the delicacy of 
their Romach. Firil, it conliils of the juice of fruits and 
meats ; afterwards it is the carcalcs ot infeds. The ca- 
terers provide for the labourers. Each one takes his own 
portion ; there is no difputc, no fighting. The republic 
growi daily more numerous, living in profound peace. 

Every individual, as foon as he has acquired fufiicicnt 
Arencth, flies away to the field*. They then become 1 
gang u! banditti ; they pillage our wall-trees, break into our 
fruit before its maturity, dart with the ftereenefs of hawks 
upon our bees, cut their throats to poffcfi them! elves of their 
honey, plunder and lay wade their commonwealth, riot on 
the fruits of their labour, and oblige them to remove. 

During the period of plenty, the wafps bring all the booty 
to the ncii, and (hare it amon/R them. There is nothing 
then goes forwards but fcaftincr, rioting, and good fdlow- 
fhip ; but concord cannot be lading among robbers. To- 
wards the month of O&obcr provflions begin to run fhort : 

Tlie neuters and males tear from their cradles the eggs, 
the larva;, the chryfalids, and the new-born infefts, without 
(bowing mercy to any. They next fight againR one ano- 
ther. FtolL aud raius throw the citizens into a Rate df 

languor. 


V E S' [ 647 

VlQrtan languor, and they ilmo.1 all pcrifh, luckily for us and our 
„ r ,- t beta, feme 'tw females alone excepted, which in the eu- 
~ Tain-* - foring become founder* of new republics. 

3. C oartiaijy (he fmaB wafp ; has black antenwe, ycl- 
lovifli at the bafe ; the head is black with a yellow fpot 
between the antennae, and another at the bnfc of the upper 
lip. Each fegment of the abdomen is bordered with ycb 
lev/. It is about half an inch long. The hiftory, a> well 
as the manner* of this fpecies, are the fame as thole of the 
common wafp 5 but their buildings ere on a different con- 
ft ruction. Their nell is faftened to the branch of a tree 
with a kind of band ; and is in bignefs rum the fize of an 
orange down to that of an egg. Wood reduced to paper is 
the material part of it ; which if it were o: a ruddy colour, 
might be taken for a large opening role. It is covered 
©ter with a varnifh impenetrable by water. One or thofe 
nefls was neither mollified nor impaired by that element. 

VESPASIAN, the 1 =th emperor or Rome; rema (cable 
for his clemency and other virtues. See Rome, n° 332 — 


VESPERS, in the church of Rome, denote the afternoon 
fervicc ; anfwering in fomc mealure to the evening prayer* 
o» the church of England. 

VESPERTILIO, the Bat; a genus of quadrupeds, 
belonging to the order of pr'tmaiet. All the teeth arc erect, 
pointed, near each ether ; and the firft lour aic equal. 
The fore- feet have the toes concerted by a membrane ex- 
panded into a kind of wings by which the creature is en- 
abled to 11 v. There arc 28 f pec its, of which 4 ate natives 
«f Britain The moll remarkable are, 

I. The xxtMftyrtis, vampire, or Tcrr.atc bat. with large 
canine teeth ; four cutting teeth above, the fame below ; 
lharp black nofe ; Urge naked ears ; the tongue is pointed, 
terminated by lharp aculeatcd papillae ; talons very crooked, 
lining, and coraprefhrd ftdewife ; no tail : the membrane 
divided behind quite to the rump : head of a dark ferrugi- 
nous colour ; on the neck, (houkler, and under-tide, of a 
much li rhter and brighter red ; on the back the hair 
fhorter, dufley, and fmooth : the membranes rf the wings 
dufky. They vary in colour ; fome being entirely or a red- 
difh brown, others dufky. 

Thefe monfters inhabit Guinea, Madagafear, and all the 
itfands from thence to the remoteft in the Indian Ocean. 
They fly in flocks, and perfectly obfcuie the air with their 
nm-bera; they beo.in their flight from one neighbouring 
irtand to another immediately on funfet, and return in 
clouds from the time it is light till fun-rife. They live on 
fruits ; and are fo fond of the juice of the palm tree, that 
they will intoxicate thcmfelve* with it till they drop on the 
ground. It is mofl likely, from the fize ot their teeth, they 
arc carnivorous. Mr Edwards relates, that they will dip 
into the fc* for fifh. They fwarm like beca ; hanginrr by 
one another from the trees in gicat cluflcrs. The Indians 
tat them, and declare the flefh to be very good : they grow 
exceflivtly fat at certain times of the year. The French 
who live in the Ifle de Bourbon boil them in their bouillon, 
to give it a relilh. The negroes have them in abhorrence. 
Many are of an enormous fize : Beckman measured one, 
whole extent from tip to tip of the wings was five feet four 
inches ; and Dampier another, which extended farther than 
lie could reach with om-flretched arms. Their bodies are 
from the fize of a pullet to that of a dove : their cry is 
dreadful, their lmtll rank, their bite, rctiftance, and fierce- 
nefs great, when taken. 

The ancients had lomc knowledge of thefe animals. He- 
rodotus mentions certain winged wild hearts like bats, that 
moleltcd the Arabs who collected the caffia, to fuch a de- 
gree, that they wete obliged to cover their faces, all but 
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their eyes, with /kins. It is very probable, a* M. de Buf- Vefpertilra. 
Ion remarks, it was from fuch relations that poets formed ,- ” 1 ' 
their fictions of Harpies. 

Liftmens gives this fpeciea the title of vampyre ; con- 
jecturing it to be the kind which draws blood from people in 
their fleep. M. de Buffon denies it ; aferibing that faculty 
only to a fpecies found in South America. But there is 
rcafon to imagine that this rhirft after blood is not confined 
to the bats of one continent nor to one fpecies : for Bon- 
tius and Nicuhoff inform us, that the bats ot Java fddom 
fail attacking perfons who lie with their feet uncovered, 
whenever they can u?et acccfo ; and Gumitla, after mention- 
ing a greater and lefs fpecies found on the banks of the 
Oroiioque, declares them to he equally ^reedv after human 
blood. Perfons thus attacked have been known to be near 
palling from a found fleep into eternity. The bat is fo 
dexterous a bleeder, as to infinuate its aculcated tongue in- 
to a vein without being perceived, and then fuck the blood 
till it is fatiated ; all the while fanning with its wings, and 
agitating the air in that hot climate in fo pleating a manner, 
as to flin^ the luflfcrei into a ltill founder fleep. It is there- 
fore very unfa’c to rcll cither in the open air, or to leave 
open any entrance to thefe dangerous animals : but they do 
not confine themfelvcs to human blood { for M. Condamine 
fays, that in certain parts of America they have ded roved 
all the great cattle introduced there by the miflionarics. 

See Plate DX- fig. 3. 

2. The fptdmm , or foe&re, with a long nofe ; large 
tceih ; long, broad, and upright eats: at the end of the 
nofe a long conic ere£t membrane, beuding at the end, and 
flexible : hair on the body cinereous, and pretty long : 
wings full of ramified fibres : the membrane extends from 
hind leg to hind leg ; no tail ; but from the rump extend 
three tendons, terminating at the edge of the membrane, 
hv Scba’s figure the extent of the witigs are two feet two 
inches ; from the end of the nofe to the rump, feven inches 
and an half. 

Inhabits South America; lives in the palm trees; grows 
very fat ; called vompyre by M. de Buffon, who fuppofe* it 
to be the fpecies that fucks human blood : but neither Pifo, 
nor any other writer who mentions the fatt, gives the lcati 
description of the kind. 

3. The Peruvian bat hath a head like a pug-dog ; large 
ftraight -pointed cars ; two canine teeth, and t *o fmall cut- 
ting teeth between each, in each jaw : the tail is inclofcd in 
the membrane which joins to each hindde/, and is alfo fup* 
ported by two lo.ig cartilaginous ligaments 'involved in 
the membrane : colour of the fur, iron grey ; body equal 
to that of a middle-fixed rat : extent of the wings two lcct 
live inches. 

4. The nodule hath the nofe flightly bilobated ; ears 
fmall and rounded ; on the chin a minute verruca ; h*r 
reddifh afh -colour : length of the rump two iachcs eij^ht- 
tenths; tail one inch feven-tenths ; extent - ot wings 13 
inches. Inhabits Great Britain and France ; flies high i»> 
iearch of food, not flamming near the ground. A gentle- 
man informed Mr Pennant pf the following faff relating to 
thofe animals, which he was witnefs to : That he faw taken 
under the eaves of Queen’s College, Cambridge, in one 
uight, 185 ; the feconB night, 63 ; the third night, 2 ; 
and that each that was meafured had 15 inches extent of 
wings. 

j. The mvrrra/, common bat ; has a tail : the lips and* 
nolc are Ample ; and the ears arc fmaller than the head~ 

It inliabits Europe, and is found in Britain. This ani- 
mal flies only during the night, living chiefly on moths p 
when it lights on the ground it is unable to rile again till it» 
list crawled to fomc height : it remains torpid during win- 
5 * ter* 
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vuTd ter* revives in the beginning of the fpring, and come* abroad 
Y 7. in the du(k of the evening. This lpecivs is two inches and 

_ \ a half long, when full grown, and about nine inches in ex- 

tent ; the fur is ot a motile-colour, tinged with rcddilh ; it 
generally (kirns ntat the ground, with an uneven jet king 
(light ; and often forking for gnats an ri other aquatic infeft*, 
flits clofe by the furfacc of water, it breeds iu the fummer 
leaf' n* ami is preyed on by owls. 

bats are very voracious, if proper food is to be had ; and 
thou h moths and other inle&t be their natuial and com- 
mon food, yet if flefh, whether raw or roafted. frelh or cor- 
rupted, comes in their way, they devour it with grredinefs. 
In this country they appear abroad early in fpring, flying 
about only in the evenings; but arc fometimes routed irom 
their torpidity by a warm day .or two during winter, and 
will then venture out in queft of food, but recommence their 
ilate of hybernation whenever the cold returns: They re- 
tire at the end of lummer into caves, ruined houlrs, or the 
rools and caves of houfes, wheie they remain fufprndcd by the 
hind legs, and enveloped in their wings, generally in large 
numbers. Bats may be caught by means of the flower 
cups of bur-dock, whitened and thrown up in the way of 
their flight ; they are attracted by the whitrnct*, and the 
hooks of the bur, flicking to their membranous wings, make 
them fall to the ground. 

VESSEL, a general name given to the different forts 
of (hips which lie navigated on the ocean, or in canals 
and rivers. It is, however, more particularly applied to 
thofe of the fmallcr kind, furnilhed with one or two malts, 
lice Ship. 

VES FA, in pagan wotihip, the fame with Cybde. See 
CvfiCLt*. 

Vesta the 7‘oun^tr t in pagan vvorfhip, the goddefs of 
Fire, was the daughter of Satui n and Cybclc, and the filter 
of Ceres- She was fo much in love with cbaltity, that on 
Jupiter’* afeending the throne and offering to giant what- 
ever fhc sdked, fhc only dcfiicd the piefervation of her vir- 
ginity, which fhe obtained. — Veffa was not reprefented in 
her temple by any image. 

VES TALI A, in Roman antiquity, a feflival celebrated 
in honour of the goddefs Vella, on the yth of the ides of 
June : that is, on the ninth of the month. 

VESTALS, among the ancient Romans, were pricftciTcs 
of the goddefs Vefla, and had the perpetual fire committed 
to their charge : they were at firft only four in number, but 
adtcTwarda incrcafed to fix ; and it does not appear that 
their number ever exceeded fix, among whom was one fu- 
ptriortothc refl, and called Vfftaiit maxima. 

The veltals were chofcn from fix to ten years of age, and 
obliged to ftritt continency for 30 years; the firii 10 of 
which were employed in learning the ceremonies of religion, 
thv next IO iu the performance of them, and the 10 lull in 
teaching them to the younger veftals. 

The habit of the wftaia confiitcd of an hcad drefa, called 
infula , which fat clofc to the head, and from whence 
hung certain been called vUta a kind of furplicc made of 
white knell, ard over it a purple mantle with a long train 
to it. 

VESTIBLE, in archite&uic, a kind of entrance into a 
large building ; being an open place before the hall, or at 
the bottom of the flaircale. 

.VESTRY, a place adjoining to a church, where the 
veiiments ot the minifler are kept ; and alfo a meeting at 
fttch place, confiding of the minifler, church-wardcns, and 
chief men of moll parishes, who make a pariih vdtry or 
meeting. By cuftom there are (cleft vcllrics, being a cer- 
tain ji umber of perioos choicn to hive the government of 


the pariih, make rates, and take the account! of church- Vc&tirv 
watdens, &c. . 

VESUV IU S, a celebrated volcano of Italy, fix mile* call 
from the city of Naples. Thia mountain has two loos; one 
of which only goes by the name of I'r/Srwatf, the other be- 
ing now called Somntt ; but 4*ir William Hamilton is of 
opinion, that the latter is what the ancients called Vi efttvitu . 

The perpendicular height of Vefuvius is only 3730 feet* , 
though the afecut from the foot to the top is three Italian Gotrnl 
miles. One fide of the mountain is well cultivated and fer- 
tile, producing great plenty of vines ; but the iouth and ^* (t ^ 
weft tides are entirely covered with cinders and afhes ; while 
a fulphurtoUB (moke conltar.tly iflucs from the top, fomt- 
time* attended with the moll violent cxplolions o: llunes, ibe 
emiflion of great flreams ot lava, and all the other attendant* 
of a molt formidable volcano. The firll of thefe eruptions ^ CCl * nt ^ 
recorded in hiftory took place in the year 79 ; at which the (irft 
time the two cities of Pompeii and Herculaneum were cn-cfupiwo 
tircly buried under the tlonaa and alhes thrown out. 
credible milchiet was alfo done to the neighbouring couotry,' 
and numbers of people loll their lives, among whom was 
Pliny the Elder. 

It is the opinion of the beft judges, however, that this 
eruption wmh by no means the firll that had ever happened. 

The very ftreets of thofe cities which were at that time over- 
whelmed arc fatd to be partly paved with lava. Since that 
time $3 different eruption# have been recorded, fome of 
which have been extremely violent. In the year 1538, a 
mountain, three miles in circumference and a quarter of a 
mile in perpendicular height, war thrown up in the courfe of 
one nijhL In the year 1766, Sir William Hamilton, am- 
baffador to his Sicilian Majelly, began to obferve the phe- 
nomena of this mountain ; and fince that time the public has 
been favoured with much more exaft and authentic aceounu 
of the various changes which have taken place in Vefuvius 
than what were to be had before. j 

The firft great eruption taken notice of by this ^entlc-Of tin 
man was that of 1767, which, though very violent, waaera:tK * * 
mild in ccrnparifon with that of 1538. * 

From this time ( 1767) Vefuvius never ceafcd for ten yrar*^' in{cr ,- s , 
to fend forth fmokc, nor were there many monlhs in which itrkxnfr^i 
did not throw out ftoncs, Icorise, and cinder: ; which, in-i/ 6 ? w 
creafing to a certain degree, were ufually followed by lava; 1 ^** 
fo that from the year 1767 to 1779 there were nine erup- 
tions, fome ot them very coniiderable. In the month of 
Auguft that year, however, an eruption took place, which, 
for its extraordinary and terrible appearance, may be rec- 
koned among the molt remarkable ot auy recorded concern- 
ing this or any other volcano. ^ 

During the whole mouth of July the mountain continued Ajtsant 4 
in a Hate of fermentation. .Subterraneous expk.tions andt*-.r 
rumbling noifea were heard ; quantities of fmokc were C ^T U '° 14 
thrown up with great violence, lometimes with red-hot 1 ■*' 
Hones, fcorix - , and allies ; and towards the end of tire month 
thefe fymptoms increafcd to inch a degree as to exhibit, in 
the night time, the moll beautiful fire- wot k* that can be 
imagined. 

On Thurfday 5th Auguft the volcano appeared moll 
violently agitated ; a white and fulphureous fmoke iffued 
continually and impetuoufly from its crater, one puff let ru- 
ing to impel another ; fo that a mafs of them was loon ac- 
cumulated, to appearance, lout times the height and fixeot 
the volcano itfell. Thefe clouds ot fmokc were exceedingly 
wh*tc, fo that the whole rcfcmblcd an immcnCe accumula- 
tion of bales of the whiteft cotton. In the mid ft of this 
very white fmokc, vail quantities of (lories, fcoriie, and afhes* 
were throwu up to the height of 20CC feet ; and a quantity 




igitized by Google 


(Loud*. 


v e s r 649 ] 

VffjfhH. o f liquid lavs, fcefnini’ly very heavy, was lifted up juft high tain behind it 
enou.-h to dear the rimo? the crater, and t?ke its way down 
the fide* of the mountain. '{Tiis lava, having run violently 
for fame hours, fuddenly ccafcd, juft before it had reached 
the cultivated parts of the mountain, near four miles from 
the fpot whence it iffued. The heat, aft this day, was in- 
tolerable at the towns of Somma and Otuiar.o ; and was 
fenfibly felt at Palma and J,aun, which arc much farther 
eff. Rcddilh afhes fell fo thick on the two former, that 
the air was darkened, fo that obie&« could not be diftin- 
guifhed at the diftance of ten feet. Long filaments of a 
vitrified matter, like fpun glaf«, were mixed, and fell with 
thefc.r.lhes 5 feverat birds in cages were fuffocatcd, and the 
leaves of the trees in the neighbourhood of Somma were 
* covered with white and very corrofive fait. 
ranrVffu-* About 12 at night, on the 7 th, the fermentation of the 
Jooeffiie mountain feemed greatly to increafc. Our author was 
by ehe ap- watching the motions o! the volcano from the mole at Na* 
if pl«r«, which has a full view of it. Several glorious pi£tu- 
rcfque tffcAs had been oblervcd from the rcttc&ion of the 
deep red fire within the crater of Vcfuvius, and which 
mounted high amongft thofe huge doudi on the top of it : 
when a fummer ftorm, called in that country a trope. j, came 
on fuddenly, and blended its heavy watery clouds with the 
fulphurcous and mineral ones, which were already like fo 
marry other mountains piled t:p on the top of the volcano. 

At this moment a fountain of fire was (hot up to an incre- 
dible height, calling fo bright a light, that the fmnUeft 
objects weie clearly diftingiiiiha’de at any place within fix 
miles or mure of Vefuvius. The black ilormy clouds, puf- 
fing fwiftly over, and at rimes covering the whole or a part 
of the bright column of fire, at other times clearing away 
and giving a full view of it, with the various tints produced 
by its reverberated light on the white clouds above in con- 
trail with the pale flalhci of forked lightning that attended 
the tropea. formed fuch a feene as no power of art can cx- 
prefs. One of his Sicilian majelli’s gamekeepers, who was 
out in the fields near Oltaiano vihillt this ftotm was at its 
height, was furprifed to find the drops ot rain feald his face 
and hands ; a phenomenon probably occafioncd by the 
clouds having acquired a great degree of heat in parting 
through the above mentioned column of fire. 

On the 8 tb the mountain was quiet till towards fix o’clock 
in the evening, when a vreat lmokc began to gather over 
its enter ; and about an hour, after a rumbling fubterrancous 
noife vra* heard in the neighbourhood of the vbicano ; the 
tifual throws of red hot Honrs and (coriar began and incrca- 
ltd every inftant. The crater, viewed through a tclcfcopc, 
feemed much erdwged by the violence of Uft night's cxplo- 
Irons, and the little mountain on the top was entirely gone. 

About nine o’clock a moll violent repmt was heard at 
Portici and its neighbourhood, which (hook the boufes to 
fuch a decree as made the inhabitants run out. into the 
flreets. Many windows were broken, and walls cracked by 
the concuflion of the air or. this occalion, though the noife 
In an irilant a fountain 


WM b ut heard at Naples, 

of liquid tranlparcnt fire began to rile, an l gradually in* 
thrown up creating, arrived at laft at the amazin'? height of ten thou- 
br Vefu- f an( f f ce | anc t upwards. Puffs ol (make, as black as can 
poflibly be imagined, luccecdcd tme another haftilv, and ac- 
companied the red hot, trenfparcnt, and liquid lava, inter- 
rupting its fpleodid brightnefs here and there by patches of 
the darkcll hue. Within thefe puffs of fmoke, at the very 
moment of cmifiion.a bright but pale eleelrical fire was ob- 
ferved playin ? br’lkly about in zig-zag lines. The wind 
was fouth weft, and, though gentle, was fuflicient to carry 
thefe puffs of fmoke out of she column of fire ; and a collec- 
tion of them by degrees formed a black and txteufive cur- 
Vot. XVIII. Part 11 . 
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in other parts of the ficy it wa* perfeifly Vcfinii c 
dear, and the ftars bright. The fiery fountain, of luch im- _ T r ^ 
menfe magnitude, on the dark ground juft ment ioned, made 
the nneft contraft imaginable ; and the blaze of it reflcdK-i 
from the futface of the lea, which was at that time perfect- 
ly fmooth, added greatly to this fublime view. 

The lava, mixed with ftones and fcoiia, having rifea to 
the amazing height already mentioned, was partly directed 
by the wind towards Oltaiano, and partly falling, Hill red- 
hot and liquid, upon the top of Vefuvius, covered its whole 
cone, part of that of the fumtr-it of Sommi, and the valley 
between them. The falling matter, being nearly as infli- 
med and vivid as that which was continually inning frefli 
from the crater, formed with it one complete body o f fir*, 
which could not be lefsthan two miles and a half in breadth, 
and of the extiaordiuary height alwve mentioned, call a 
heat to the diftance of at leaft lix miles round. The brufa- 
wood on the. mountain of Somma was foon in a blaze, and 
the flame of it being of a different colour from the deep red 
of the matter thrown out by the volcano, and from the 
filvcry Hue of the elcClrical fire, ftill. added to the contrail of 
this troll extraordinary fccnc. * 

The black cloud, increafing greatly, once bent towards Na- 
ples, and threatened the city with lptcdy Mruftion ; for it 
was charged with electrical fire, which kept contl inilydai tin ▼ 
about in bright rig xag lines, This fire, however, rarely 
quilted the cloud, but ufually returned to the great column 
of fire whence it proceeded) though once or twice it was 
feen to fall on the top of Somma, and fet fire to lome dry 
graft ami bufhes. Fortunately the wind carried back the 
cloud juft as it reached the city, and hai begun to occalion 
great alarm. The column of (ire, however, ftill continued, 
and diffuled fuch a llrong light, that the moll minute ob- 
jects could be difeerned at the diftance of ten mile* or more 
from the mountain. Mr Morn's informed our author, that 
at Sorrento, which is twelve miles diftiDt from Vefuvius, 
he read the title-page of a book by that volcanic light. ? 

All this lime the mifcrable inhabitants of Ottaiano wereo:ft , f, «f 
involved in the utmoll dill refs and danger by the ihowers oftSc 
ftones which tell upon them, and which, had the erupt ion l* nt * 
continued for a longer time, would moll certainly have rc- utuu, ‘° 
duccd their town to the fame fituation with Herculaneum 
and Pompeii. The mountain of Somma, at the foot of 
which the town of Oiuiano is fituated, hide* Vefuvius from 
the view of its inhabitants ; fo that till the eruption became 
conftdcrable it was not vifihle to them. On Sunday night, 
when the noife increafcd, and the fi r e began to appear above 
the mountain of Somma, many of the inhabitants flew to the 
churches, and others were preparing lo quit the town, when 
a fudden and violent report was heard ; foon aftet which 
they found themfclvcs involved in a thick cloud ot fmoke 
and allies : a horrid claihiu r noife was heard in the air, and 
prelently fella vait (bower of ftones and large pieces of 
(curia*. Some of which were of the diameter or feftn or eight 
feet, which muft have weighed more tharf a hundred pounds 
before they were broker, a< fome of the fragments which 
Sir William Hamilton found i:i the ftreets (I'll weighed up- 
wards of 60 pounds. When thefe large vitrified mafic* 
either ftutek agaiult one another in the air, or Sell on the 
ground, they broke in many pieces, and covered a large 
(pace ot ground with vivid (parks of fire, which communi- 
cated their heat to every thing that was combuiliblc. 

Thcle maffes were formed of the liquid lava ; the exterior 
parts of which were become black and porous by cooling iu 
their fail through fuch a vail fpace ; whilll the intciioi parts, 
lefs expuied, retained an extreme heat, and were perfectly 
red. 

Jn an inftant the town and country about it was on fire iu 
4 N many 
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. Var ' iV ' lu ‘ many pa rts, for there were fevcral ft raw W» in the vinc- 
yards, which had been crctfed for the watchmen of the 
grape* ; all of which were burnt. A great magazine of 
wood in the heart of the town was all in a blaze ; and had 
there been much wind, the fame* mull have fore, id univor- 
fally, an ! all the Inhabitants would have been burnt in their 
boules ; for it was impofl'ble for them to ftir out. Some, 
who attempted it with pillows, tables, chairs, the tops of 
wine cades, 6cc. on their heads, were other knocked down 
or foon driven back to thiir clofe quarters under arches 
and in the cellars of their houses* Many were wounded, 
but only two perions died of their wounds. 

To add to tire horror of the feene, inceflsnt volcanic 
Ughtnini> was whilkin* about the black cloud that furround- 
eo them, and the futphurco’i# Imcli and heat would fcar^cly 
allow them to draw their breath. Iu this dreadful flluatton 
they remained about 25 miiuites, when the volcanic rtorm 
celled all at once, and Vefuviua remained tullen ami lilent. 

Some titne after |he eruption had ceafcd, the air continu- 
Ir^tric mat- c ^ (P***Iy impregnated with electrical matter. The duke 
ter in the of Cottahano told our author, that hiving, about half an 
air. hour after the great eruption had crafed, hrld a Leyden 

bottle, armed with a pointed wire, out at his window it 
Naples, it foon became considerably charged. But whilil 
the eruption was in force, its appearance was too alarming 
to allow one to think of fuch experiments.— He was in- 
formed alio by the piincc of Mon=e Milcto, that his fon r 
the duke of Pop>ili, who was at Monte Milcto the 8th of 
Auguft, had been alarmed by the (bower of cicders that tell 
there ; ionic of which he had Tent to Naples weighing two 
ounces j and that (tones of an ounce weight had *?.llen upon 
an eftate of his ten miles farther off. Monte Milcto is about 30 
miles from the volcano. The Abba Cagliani alfo related, 
that his tiller, a nun in a convent at Manftcdonia, had written 
to inquire a*tcr him, imagining that Naples mutt have been 
drtlroycd, when they, at fo great adiilance. had been alarm- 
ed by a fltowcr of allies which fell on the city at eleven 
o'clock at nLht, fo much as to open all the churches, and 
go to prayers. As the great eruption hapjjcncd at nine 
o'clock, thefe zincs mull have travelled an hundred miles in 
, a the (pace of two hours. 

Nothing could be more drfmal thin the appearance of 
Ottaiano after this eruption. the houks were, unroofed, 
half buried under the black fcoriar auc 1 afhes ; all the win* 
down towards the mountain were b'okcn, and fomc of the 
houics themlclves bunit ; the ftretts choked up with aftics* 
in forne narrow places not* lets than four feet thick; and a 
few of the inhabitants who had juft returned, were employ- 
ed in clearing them away, and piling them up in hillocks, 
to get at their mined houfes. The palace of the prince of 
Ottaiano is fitur.tcd on an eminence above the town, and 
i-earcr the mountain- The fteps leading up to it were deep* 
ly covered with volcanic matter ; the roof was totally de- 
frayed, anfl the windows broken, but the boufc ilfdi, be- 
ing ftrongly built, had not fullered much. 

An incredible number o* fragments of kva were thrown 
out during the eruption, fome or wluch were of tnunenCe 
magnitude. The Urgcft mca Cured by Sir William Hamil- 
ton wav to8 feet in circumfeicocc and 17 in height. 
This was thrown at Watt a quarter of a mile clear of the 
mouth 01 the volcano. Another, 66 tect io. circumference 
and U) in height, being nearly of a fpbcitoU figure, was 
thrown jut at the lame time, and lay near the former. 
ThislaA bad the marks of befog rounded, nay almofl polic- 
ed, by cor-t’ivixl rolling in torrents or on the lea-(hore. Our 
author conjecture* that it might be a fphcrical vulcanic hit, 
fuch as that of 45 feet in ciicumfrrcnrc mentioned by M. 
da Si Fuad, in hi* Trc&iife of Extinguifhcd Volcanoes. A 
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third af 16 feet Sa height and 9s in circumfavflcf was thrown 
much farther, and lay in the valley between Vefuviua and v ® 
the Hermitage. It appeared alfo, from the large fragment* ! ' u ^ r "'^‘ 
that lui rounded this mafs, that it had been much larger 
while in the air. 

Vefuviua continued to emit fmokc for a confideraMe timo 
after this great eruption, fo that our author was apprehen- 
live that another would foon enfue ; but from that time 
nothing comparable to the above baa taken place- From 
the time of this great eruption to the year 1786 our au- 
thor kept an exact diary of the operations of Vefuviua, with 
drawings, (bowing, by the quauUty or Imoke, the degree of 
fermentation within the volcano. The operations of the 
fubterrancu* tire, however, appew to, be very capricious 
and uncertain. One day there will be the appearance of a 
violent irmentation, and the next every thing will be calm- 
ed ; but whentvet there has been a conficicrable tje&ion of 
fcorix and cinders, it lias been a conftaul obfervatioti, that the 
lava toon made its appearance, either by boiling over the era* 
ter, or forcing its way through the crevices in the conical 
pan or the mountain. An eruption took place in the 
month of November 1784, and continued for focne lime. Eruption 
but without being accompanied with any extraordinary cir- 1 * 1 »? # 4 * 
cumftance. tj 

Since that time there have been no remarkable cru ption • 
of this volcano, at leak none that have been properly a»thcl»- |0 
ticEicd ; though, indeed, Sir William Hamilton observes, fent une, 
that the inhabitants of Naples in general pay fo little atten- 
tion to the operation* of this volcano, that many of its erup- 
tions pal* unnoticed by at Ic-aft two-thirds of them. 

VETCH, iu botany. See Vici*. 

VETERAN, among the ancient Romans, an appellation 
given to a /olJitr grown old in the ftrvicc, or who had made 
a certain number of campaigns. 

VETERINARY art. Sec F arriery, 

VEXILLUM, in botany; the upper petal of a pea- 
bloom, or butte rfly-fhaped flower, which is generally larger 
than any o f the others. 

VI ALES, in mythology, a name given among the Ro- 
mans to the gods who had the care and guard of the reads 
and highways. 

VIATICUM, in Roman antiquity, an appellation given 
in common to all officers of any of the magiili ales ; as hJors % 
atcrtjif /(ribti, t tiers. 

VI BEX, is foimt i ft cs tiled, by phyficip.ru, for a black 
an ! blue ipdt in the (kin occaliuncd by an aiHux or extrav^ 

CiliuD of blood. 

VIBRATION, in mechanics, a regular, reciprocal mo- 
tion of a body, as a pendulum. 

VIBURNUM, in botany ; a genus of plants of the d*la 
fcntitnJna, oider trigjnio t and inihe natural fyfam unaided 
under the. 43d order, dvmo/s. The calyx is quinquepartite 
and above ; the corolla divided iulo five Uciniut , the truit a. 
monofpermous berry. There are 19 fpecies ; two of whi ch, 
tlic laMuna and oputui t are natives ot Britain. 1. The 4 m- 
4m;, common viburnum, wayfaring, or pliant rurally (ur, 
riles with a woody llcm, branching twenty feet hi*h, ha- 
ving very pliant (hoots covered with a light ifh brawn baik ; 
large beathfhaped, veined, termed leaves, white and hoary 
underneath ; and the branches terminated by umbels of 
white (lowers, (ucceeded by bunches of red berries, &c. 

2. The ot vJtu, or gehkrrole; confuting of t\to. varictie*, 
one with flat flowers, the other globular. The former grow* 
eighteen or twenty tect high, branching oppofite, ot an ir- 
regular growth, and covered with a whinlh bark; large, 
lobated or thrcc-lobcd leave* on plandulofe foot- (talks, 
anil large flat umbels of white Jloa ers at the ends ot the 
branches, fucccctkd by red benic*. The latter grows httuo 
t or 
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Vfcsf 9 ? eighteen frrt Mgh, branching like the other, tramifticd 

ii with lar.»e Inhaled or ihrce-lobcd leave*, on glandular foot* 
1! alk~ ; ar.d large globular umbels of white flower* at the 
ends of the branch**, in great abundance. This tree when 
in bloom exhibits a Angularly fine appearance : the flowers, 
though fmall, are eolle&ed numcrmdly into large globular 
umbels round like a ball ; hence it is iometimes called fitow- 
bail-trees. 3. The tutus , common lauruftinus, or evergreen 
viburnum ; g r o w eight or ten feet high or more, branch- 
ing numcroufly from the bottom upwards, affirming a dote 
bufhy growth, with the branches foinewhat hairy and glandu- 
lous ; very clofdy gamifhed with oval, wholly entire leaves, 
or a ftrong green colour, placed in pairs nppofite ; and 
whitifti and red flowers, collected numcroufly in large am* 
bclbte clutters all over the plant, at the fide* and ends of 
the branches, from January until March or April, exhibit- 
ing a moll beautiful appearance. There are a great many va- 
rietics. All the different fpectes of viburnum, both dreidu* 
ous and evergreen kinds, being of the tree kind, arc woody 
and durable in root, ftem, and branches. They may ail 
be propagated by layers ; and are of fuch hardy tempera- 
ture, as to grow freely in the open ground all the year, ia 
fhnibberies, and other hardy plantations. 

VICAR, a perfon appointed as deputy to another, to 
perform his functions in his abfence, and under his autho- 
rity. 

Vie ax, in the canon- taw, denotes a pried of a parifh, the 
predial tithes whereof are impropriated or appropriated ; 
that is, belong either to a chapter, religious houfe, &c. or 
to a la ymsn who receives them, and only allows the vicar 
the [mail tithes, or a convenient (alary. Sec the article 
Pjttsor* and Vicar. 

VICE, in ethics, is ordinarily defined an elcClive habit, 
denoting either an excels or defeat from the juft medium 
wherein virtue is placed. 

Vicf, in fmithery and other arts conversant in metals, 
a machine or inftrument lerving to hold faff any thing they 
are at work upon, whether it is to be beat, filed, or rivetted. 

Vice is alto ufed in the eompofition of divers words to 
denote the relation of fomething that comes inftcad or in 
the place of (mother ; as vice-admiral, vice-chancellor, 6cc. 
arc officers who take place in the abfence of admirals, dec. 

VICEROY, a governor of a kingdom, who commands 
in the name and itiffead of a king, with full and fovercign 
authority. 

VIC l A, in botiny : A genus of plants of the clsfs cfiaJtf. 
/&/x, and order of daindrta; and in the natural fyrtem arran- 
ged under the 3rd order, Pftpihanart*. The tligma ia bearded 
iranfverftly on the lower fide. There arc 20 fpccics, 7 of 
which are native# of Britain. The molt important of thefe 
arc, 1. The fativa f common vetch, or tare. The ftalks are 
round, weak, branched, about two feet long. Pinna: five 
or feven pair, a little hairy, notched at the end. Stipulx 
dentated. Flowers light and dark purple, on fliort pedicles, 
generally two together ; pods ereCl ; feeds black. It is 
known to be an excellent fodder for horfes. 2. The eraeea t 
tufted vetch. It ha# a ftem branched, three or four feet 
long. Leaves pinnated ; pinna: generally ten or twelve 
pair, lancedhaped, dowry. Stipulm entire. Flowers purple, 
numerous, pendulous, In imbricated fpikes. It is alfo rec- 
koned an excellent fodder for cattle. 3. The faba t or com* 
mon garden bean. It is a nativeof Egypt. It is too well 
known to require ddfeription. 

VICISSITUDE, the regular fucccffion of one thing 
a f ter another ; as the vicifficudc of day and night, of the 
fcafons. See. , 

VICTIM, denotes a facrifice offered to fame deity, of 


a living creature, as a man or head, which is flain to tppeife V : dor 
his wrath, or ts obtain fome favour. Vt^ina. 

VICTOR (Sextus Aurelius), a Roman hiftortan, who . 
flourished under the emperors Conftantiusand Julian ; as we 
learn from many paffagrt in his own writing*, and alfo from 
Ammiairat MarceRinus. '["his hiftoriati relates, that Con- 
ftintius made him conful, and honoured him with a brazen . 
ftatuc, on account of his excellent qualifications ; although, 
an he owns of himfelf, he was born in an obfeure village, and 
of poor and illiterate parents. It is commonly believed 
that he was an African : it is certain, that he dwells much 
upon the prauTes of that country, which he calls the glory 
of the earth ; decus irrrarvsn. Two books of his are extant 
in the hiftorical way ! one Dc viris i/tvjl ribas urlii Rcm<t ; 
the other, Dc Cafaribus ; to which is prefixed Likeihts Ac 
erigine renir's Roman*. The whole makes aa abridged hi- 
ll ory of Rome, from its foundation down to the reign of 
Julian inclufive. 

VICTORY, the overthrown or defeat of an enemy in 
war or combat: . 

Victosv, in pagan worfliip, is reprefented by Hefiod aa 
the daughter ol Styx and Pallas ; and Varro calls her the 
daughter of Htoven and Earth. The Romans er rifled a 
temple to her, where they prayed to the gods to give fuc- 
cefs to their arms. They painted her in the form of a wo- 
man, clad in cloth of gold. In fome medals, (he is repre- 
fented with wings flying through the air, holding a laurel 
crown in one hand and a palm in the other ; but in other 
medals, (he is feen Handing upon a globe, with the fame 
crown and branch of palm. 

VIDA (Marcus Hieronymus), bifhop of Alva, in 
Mouotfcrrat, and one of the moft excellent Latin poets 
that have appeared lincc the Auguftan aje, was bom at 
Cremona' in 1470. Having diftinguifticd haniclf by his 
learning and tafte for literature, he was made bilhop of Al- 
va in 1^52. After continuing two years with pope Cle- 
ment VI J. at Rome, he went to refide upon his fee ; where, 
for 30 years, he performed all the offices of a good bifhop 
and a good man ; and though he was mild, gentle, and (ull 
of goodnefs, he was lb far from wanting fpirit, that when 
the city of Alva wasbelieged by the French, he ufed all pof- 
fible means to prevent its being given up, by firenuouff y ex- 
horting the people, and, when provisions were fcarce, by 
fupplying them at his own expence. His poetics, and 
poem on the filk- worm, pafs for his mafterp*ccc ; his poem 
on the game of chefs is alio greatly admired. He alfo 
wrote hymns, eclogues, and a poem entitled Chrijliadot 
in fix books ; all which are in Latin, and have gain- 
ed him a great reputation. His works in profc confilt of 
dialogues, iy nodical conftitutions, letters, and other pieces. 

He died in 1 j66, foon after his being made bilhop ot Cre- 
mona. 

VIENNA, the capital of the circle of Auftria, in Ger- 
many, and of the whole German empire, is the place where 
the emperor telidcs. l’he city itfclf is not of very great ex- 
tent ; nor can it be enlarged, it being limited by a very ilrong 
fortification ; but it is very populous. The llreets, in gene- 
ral, are narrow, and the houlcs built high. Some o ; the public 
buildings arc magnificent ; but they appear externally to no 
great advantage, on account of the oarrownefs of the llreets. 

The chief of them are the imperial palace, the library, and 
the mufeum; IIk palaces ot the princes Lichtenllrin, Eugene, 

&c. Vienna was twice ineffectually befieged by the Turks ; 

‘ namely, in 1589 and 1683. At the latter period, the fic.re 
w*i raifed by John Sobieflci, king of Poland, who totally 
defeated the f nrktfti army before the walls of this place. 

There is no great danger that Vienna wiB ever again be fub- 
4 N a , jeded 
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Vienna, je&ed to the inconveniences of a ficgc. Yet, in cafe this 
Vl » '* • iliould happen, a mcafurc has been taker., which will prevent 

J ’ * the ncceflity o i dcltroyin t f the fuburhs ; r;ai»c!)', no'ho'i'ts 
without the walls arc allowed to be built nearer tothc gUeii 
than 600 yard* ; fo that there is a circular field of that 
breadth all round the town, which, exclusive of the advan- 
tage above-mentioned, has a vciy beautiful and falutary effect. 
Thefe magnificent fuburbs, and the town together, are find 
to contain above 300,000 inhabitants ; yet the former are 
net near fo populous, in proportion to their fuc, as the 
town ; becaufc many houfes in the fuburbs have extenfive 
gardens btlouqin* to them, and many families, who live du- 
ring the winter within the fortifications, ipend the fununcr 
in the fuburbs. The cathedral is built of free- ft one, is 114 
yards loB:f, and 48 broad, and the fteeple i* 44" feet high. 
Inftead of a w eather-cock there was a Turkifh crcfccnt, in 
memory of the ilegc in 1589 ; but, after the fccond fic.4e in 
1 683, they changed it for h golden croft, which three months 
after was thrown down by a ftorm. At prelent there is a 
black fprtad eagle, over which is a gilded crols. Joiniu 1 to 
this church is the archbifhop’s palace, the Trout of which is 
very fine. The univerfity had feveial thoufsnd lludents, wh •, 
when this city was hcfiejfed, mounted guard, as iluy did 
alfo in 1741. Eefide this, there is the academy of Lower 
Auftria ; and the archducal library is much frequented by 
foreigners, as it contains above 100,000 printed books, anl 
Jo, coo manuferipts. The academy of painting i.i remark- 
able for the fine pictures it produces. The archducal trea- 
fury, and a cabinet of curiofities of the honfc of Auftria, 
arc great rarities. T he inhabitants, in general, live in a 
iplciidid manner j and people of diftin&ion have all forts of 
vines at their tables, which they are very' free with to 
foreigners, i here is a fort of harbour on the Danube, where 
there are magazines o- naval (lores, and (hips have hem fitted 
out to ferve on that river againft the Turks. Vienna is au 
archbiihop’s fee. It is fcated at the place where the river 
Vienna, or Wien, falls into the Danube, 33 miles weft cf 
Prcftiurch, 350 north- north-call of Rome, 520 Couth -call by 
foutb of Amfterd?m, 565 call of Paris, anil 6S0 taft-loulh- 
raft of J.ondon. K. Long. 16. 28. Ml Lat. 4S. 13. 

VIGIL, in church hiftory. is the eve or next day before 
any folcmn fcall ; bccaufe then Chriftians were wont to 
watch, fail, ami pray, in their churches. 

['tons of Plan . 7 , a tarn under which botanifts compre- 
hend the precife time of the day in which the flowcis ot 
different plants open, expand, and (hut. 

A* JJ plauts do not flower iu the famefcafon, or month ; 
tn like manner, thole which flower the fame day, in the fame 
jhkie, do not open and fhut pieciltly at the fame hour. 
t umc open in the rroming, as the lip flowcis, and com- 
pound flowers with flat fprtading petals ; others at noon, 
is the mallows ; and a third fet in the evening, or after fun- 
fet, as fame geraniums and opuntiis : tlic hour of {hutting 
it equally dutei mined. Of thofe which open in the mom- 
jMg, fome (hut foop alter, while others remain expanded till 
night. * 

The hours cf opening, like the time o' flowering, fecra to 
vary, according to the fpecits of the plant, the temperature 
«f the climate, and that of the leaf on. Flowers, whole cx.- 
trerue delicacy would be hurt by the flrong impreffions of 
on srdir.t fun, do not open till night ; thofe which require 
a moderate degree of heat to elevate their jukes; in other 
• words, whofc juices do not rile but in the morning or even- 
ing, do not expand till then ; wliilft thofe which need a 
more lively heat for the lame put pofc, expand at noon, when 
the fun i<* fn his meridian (Length. Hence it is, that the 
licit of the f ir being gicater betwixt the tropica than elfc- 
where, plants which arc tranfported from thole climates into 
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the cold or temperate climates of Europe, expand their Vp 
flowers much later than in their native foil. Thus, a flower v 
which opens in fummer at fix o’clock in the morning at Sc- , ‘ 
ncgal, will not open at the lar.ic fcafon in Fiance and Erg- 
land till eight or nine, nor in Sweden till ten. 

. Linmeus diftiuguilhet by the general name of fo/ar (fwt 
folarn J ail thole flowers which cbferve a determinate time 
in opening and {hutting. Thefe flowcis arc a*aiu divided, 
from cei tain circumftanccs, into three (pecics, or kinds: 

Equinoctial flowers (Jlo'tt fyumoSiaiet) arc fuch as open 
and (hut at all fcafons, at a certain fixed or determinate hour. 

Tropical flowers (fora tropiii) arc fuch whofc hour of 
opening is not fixed at all fcafotr-, but accelerated or ret aided 
according as the length of the day is increafed or dtminilhed. 

Mctcurous flowers (flora meteor ui) arc fuch whofe hour 
ofexpanfion depends upon the dry or humid llatcof the air, 
and the greater or left preffure of the atmofpherc- Of this 
kind is the Siberian fow-chUUc, which (huts at night if the 
tnfuing day is to be clear and ferene, and open* if it is t#bc 
cloudy and rainy. In like manner the African marigold, 
which in dry feme weather opens at fix or feven in the 
morning, and (huts at four o’clock in the afternoon, is a fine 
indication that rain will fall during the cOurfc of the day, 
when it continues lliut alter feven. 

VIGO, a fea port town of Spain, in Galicia, with an old 
caftlc and a fort, it is foiled in a fertile country by tlic 
fea- fide. It was rendered famous by a fea- fight betwten the 
confederate fleet commanded by bir George Rook, and a 
fquadrun of French men of war, while the duke of Ormond 
with a body of land-forces drove the Spaniards from the 
caftlcs which defended the harbour. Admiral Hopfon ha- 
ving with infinite danger biokc through the boom made 
acroft the mouth of the hatbour, the Englilh took four 
galleons and five large men of war, and the Dutch five gal- 
Lons and one man of war. Four galleons, with 14 men of 
war, were deftroyed, with abundance of plate and other rich 
effects. W. Long. 8. 21. N. Lat. 42. 3. 

VILLA franca, the name of feveial towns; one in 
Piedmont, three miles caft of Nice ; another of Catalonia, 

18 miles weft of Barcelona ; a third, the capital of St Mi- 
chael, one of the Azores ; and a fourth, a town of Litre- 
madura in Spain, 57 miles fouth eaft of Salamanca. 

VILLAGE, an zffcmblagc of houfes inhabited chiefly 
by pcafantt and farmers, and having no market, whereby it 
is diltinjuiflied from a town. The word is French, formed 
of vil, or vU'ttf 44 low, mean, contemptible : M or rather, 
from the Larin vi//d, a country -Houfe or farm. 

VILLAIN, or ViLLttN, in our ancient cuftoms, denotes 
a man of fervile or hafe condition, a bond- man or fervam. 

VILLARS (Lewis Hedor, duke dc), marfhal 01 
France, grandee of Spain, See. and a very brave general, 
was the fon ot Peter maiquis dc Yillars, of a noble and 
ancient family. He \vas at firll aid-de-trjnp to marflial 
de Bellcfons, his coufin ; and diftmguilhcd himfelf in ieverai 
fie.res and battles till the yeai 1702, when having obtained 
the victory at Frcdlinghcm trom the prince of Baden, he 
was made marfhal of France. The maiflial dc Villars took 
the foit of Kell the year following, and gained a* battle at 
Hochflet in concert with the elector of Bavaria. In 1707 
he forced the lines ot Stolhoffen, and railed large contribu- 
tions from the enemy : but in 1709, he, in conjunction with 
marll.al Boufleis, was entirely defeated by the duke of Marl- 
borough, at the battle of MalpUquct, when marfhal Villars 
was wounded at the beginning ot the adkion. In 1712 he 
gained much glory by forcing the ictrenchmCBta at l)«nam 
on the Scheld ; which was followed by the taking ol Mar- 
chiennes, Douay, Bouchain, Landau, Friburg, See and. by * 
the peace concluded at Raftat between the emperor and 

France 
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off image. France in 1714, The marlhtl <Je ViDan» who had teen 

^ I'Vtn rpotentiary at the treaty of Raftat, wai made prefident 

of the council of war in 1715# then eounfellor of the regency, 
and miniffer of » l *te. In 1733, he mi nominated to com- 
maud in Italv under the king of Sardinia, and the french 
king declared him mar dial general of his camps and armie* ; 
a title which had r.ot been granted to any one fince the 
marlhtl Turetme, who appears to hate been the firft who was 
ever honoured with it. The rwHhal dc Villsrs made him- 
felt mailer of Pifi^hitona, Mils n, No«a'a, and Yortona. 
i'*ut having opened the following campaign. hefcH fick, and 
died zt Turin, in 1734, ared Hi. 1 he Memoirs of M. de 
Villars have teen jublilhtd in Jdolland, the lirll volume of 
which was written by himfclf. 

VILLEN AGE, io law. The folk land or eftates held 
in viilena.je, was a fpccies of tenure neither ftrictly 4 codzl, 
Norman, or Saxon ; but mixed and compounded of ibtm 
all ; and which alfo, on account of the hciiots that ufually 
attend it, may feem to have fumewhit Darilh in its compo- 
sition. Under the Saxon Government there were, as Sir 
William Temple fpeaks, a fort of people in a condition of 
downright iervitude, uied and employed in the moll firvilc 
works, r.nd belonging, both they, their children, and effect*, 
to the lord of the loti, like the reft cf the cat'Je or flock 
upc n it. Thcfe feem <0 have been thole who held what 
was called the J'Jiland, from which they were* removeiblc 
at the lord's pleat ure. On the arrival of the Normans here, 
it Iccms not improbable, that they, who were ftrangers to 
any other than a fctxhl Hate, might give fome fparks of 
enfrarchiiement to fuch wretched perfons as fell to their 
fhare, by admitting them, as well as others, to the oath 
ot fealty ; which conferred a right of protection, and railed 
the tenant to a kind ot cltate luperior to downright flavery, 
but inferior lo every other condition. This they called 
v d image, and the tenants . 

Thcfe villeins, belonging principally lo lords of manors, 
were cither villeins regardant, that is, annexed to the manor 
or land ; cr elfc they were in groft% or at large, that «, an- 
nexed to the per foil of the lord, and transferable by deed 
from one owner to another. They could not leave their 
lord without his permiflion ; but, i? they tan away, or were 
pur’oiueifrom him, might be claimedand recovered by action, 
like bealls or other chattels. They held indeed fmall por- 
tions of land by way of fuftaming themlclvea and families : 
but it was at the mere will of the lord, who might difpof- 
fcCs them whenever be plcalei ; and it wan upon villein fer- 
vices, that is, to carry out dun-', to hedge and ditch the 
loid’s demesnes, and.any other the incancft offices: and their 
ferviecs were not only bale, but uncertain both as to then- 
time and quantity. 

A viliem could acquire no ’property either in lands or 
goods: i: he pur chafed other, the feed might feizc them 
to hi* own ufe ; uulek he contrived to difpolc of them again 
btforc the lord had fuzed them, for the lord had then loll 
bis opportunity. 

In marry places alfo a fine was payable to the lord, if the 
villein preiumed to marry his daughter to any one without 
leave bom the lord : and, by the common law, the lord 
might abo brinj an action againft the hufband for damages 
in thus purloining his propcity. For the children of villeins 
wrcrc alio in the fame tlatc of bondage with their parents; 
whence they were called in Latin ttaitvi, which gave rile to 
the female appellation, of a villein, who was called a titi/e. 
In cafe of a marriage between a freeman and a ncife, or a 
• villein and a fretwoman, the ifluc followed the condition of 
the father, being free if he w-as fiec, and villein if he wa9 
villein ; contrary to the maxim of the civil law, that partus 
j/juitur vtfUrem. i’ut no bailard could be born a villein, 


beesufe by another maxim of our law he ri ‘nfiW jfAv/; and V 
a» he can gam nothing by inheritance, it were hard that he ” 
fhotild Lfe his natuial freedom by it. The law, however, 
protected the perfons of viUeins again ft atrocious injuries of 
the lord : lor he might not kill or maim his villein ; though 
he mi ’ lit beat him with impunity. 

Villeins might be enfrancl.ilcd by maoumiflion. In pro- 
ccfs ol time they gained confide ruble ground on their lords; 
ard in particular ilrcngthened the tenure of their cllates to 
that degree, that they tame to have in them an intereft in 
many places full as ^oad, in others better than their lords. 
For the good nature and benevolence of many lords of ma- 
nors having, time out of mind, permitted their villeins and 
their children to enjoy their pofleflion* without interrup- 
tion, in a regular courte of defeent, the common law, of 
which ruftom is the life, now gave them title to preferibe 
agairift their lords ; and, on performance or the fame icr- 
vice*, to hold their lands, in fpitc of any determination of 
the lord’s will. For though in general they are ftill laid 
to hold their c Hates at the will o! the loid, yet it is fuch a 
will as is agreeable t«* the euilom of the manor ; which 
cuftoms arc pitferved and evidenced by the rolls of the fe- 
ver al courts- baron in which they art entered, or krpt on 
feiot by the conftant immemorial ufage of the fcveral ma- 
nors in which the lands lie. And as fuch tenants had 
nothing to Ihow for their cllatcs but thcfe cuftoms, and 
^admifDons in ptirfuance of them, enured on thofe rolls, or 
the copies of fuch entries wilnefled by the lie ward, they 
now began to be called tenants by copy 0/ court ro//, and their 
tenure it ft If a repyholj. 

Privileged Vuikkagk, a fpccies of tenure otherwise cal- 
led vtVe'm-focage, See TTn uho. 

Ancient demefne confifts of thofe lands or manors which, 
though now perhaps granted out to private fubjetts, were 
actually in the hands of the crown in the lime ot Edward 
the Conteffbn, or William the Conqueror ; and fo appear 
to have been, \ by the great furvey in tire exchequer, called 
doomfilay-botl. The tenants of thcfe lands, under the crown, 
were not aH of the fame order or degree, fome of them, 
as Britton teddies, continued ior a long time pure and ab- 
folute villeins, dependent on the will ot the lord ; and cc£i- 
01011 copyholders in only a few points. Others were in a 
great me Yu re enfranchikd by tire loyal favour ; being only 
bound in rcipeft of their lands to peiform fome of the bet- 
ter foil of villein -icrv ices : but thole determinate and cer- 
tain ; as, to plough lire king’s Lu.d lor (o many days, to 
lupply his court with luch a quantity, of provifion*, and the 
like; all of which arc now changed into pecuniary rents : 
and in confederation hereof they haH many immunities and 
pri vile fen gianted to them ; as to try the right of their 
property in a peculiar court of their own, called a court 
oj ancient Sme/ne, by a peculiar procefs denominated a writ 
of right cloft : not to pay toll or taxes ; rot to contribute 
to the expt.net..- of knights of the Ihirc ; not to be put on 
juries, and the like. 

Thcfe tenants therefore, though their tenure be abfo- 
lutdy copyhold, yet have an intereft equivalent to a free- 
hold : for- though their fervtces were or a bale and villc- 
noua original, yet the tenants were cficeaied- in all other re* 
fpc&s to be highly privileged villeins * and especially for 
that their lcrtiqev^werc fixed and determinate, and that they 
could not be* compelled (like pure villeins) tore 1 a |uiih thole 
tenements at the lord’s will, or to hold them againft their 
own: et idea (fays IhaCton) dicuatur iiberi. 

Lands holding by this tenure arc therefore a fpccies of 
copyhold, and as luch picfcrvtd and exempted Irom the ope- 
ration of the ilatutc of Chatlcs 11 . Yet they differ bom 
common copyholds, principally in the privileges belore-nicri- 

tioued : : 
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tiontd : as alfo they differ from freeholders hy one cfpecial 
mark end tiufture of villenaye, noted by Bratton, a n d re- 
maining lo this day ; *>n&. that they ernnot be conveyed 
from man to man by the general common-law conveyance* 
of feoffment, and the reft ; but muft pafs hy furiender to 
the lord or his fteward, in the manner of common copy- 
hold* ; yet with this difference, that, in the furrender* of 
thefe land* in ancient demefrre, it is not ufed to fay, **to 
hold at the will of their lord,** in their copies ; but only, 
M to hold according to the cuftom of the manor." 

VILLI, amon.* botanifts, a kind of down like ftiort hair, 
with which fome trees abound. 

VILLIERS (George duke of Buckingham), an inge- 
riou* and witty nobleman, whole min fled character render- 
ed him at once the ornament and difgrace, the envy and ri- 
dicule, of the court he lived in, was fon to that famous 
itatefman and favourite of king Charles I. who loft his life 
by the hands of lieutenant Felton. He was born in 1627, 
the year before the fatal cataftropbc of hi* father’s death. 
The early parts of his education he received from various 
domeftic tutors, after which he was fent to the univerlity 
of Cambridge. Having here completed a Courfe of ftudiea, 
he, with his brother lord Francis, went abroad under the 
<are of one Mr Aylcfbury. — Upon his return, which was 
not till after the breaking out of the civil wars, the king 
bein.f at Oxford, his grace repaired thither, was prefented 
to his majefty, and entered of Chrift-church college. Upon 
the decline of the king’s caufe, he attended prince Charles 
into Scotland, and was with him at the battle of Worcefter 
in 1661 ; after which, making his cfcape beyond lea, he 
again joined him, and was foon after, a* a reward for this 
attachment, made kni,»ht of the garter. 

Dcf.rovs, however, of retrieving his affairs, he came pri- 
vately to England; and in 1657 married Mary, the daughter 
and foie heirefs of Thomas lord Fairfax, through whote in- 
tereft he recovered the gTeateft patt of theeftatc he had loft, 
and the affurancc of fuccceding to an accumulation of wealth 
•n the right of his wife. 

We do not find, however, that this flep loft him the 
■royal favour ; for after the reftmation, at which time he 
i^jfaid to Have poffcfled an eftate of L. 20,000 ptr annum, 
he was made one of the lords of the bed chamber, called to 
the privy-council, and appointed loid- lieutenant of York- 
shire and mafter of the horfe. All theft* high polls, how- 
evet, he loft again in the year 1666. Foi»having been re- 
fufed the poft of prefident of the north, he became difaf- 
fefted to the king ; and it was difeovered that he had car- 
ried on a fecret correfpondcncc by letters and other tranf- 
a&iont with one I>r Hcydon, tending to raife mutinies a- 
■moag his majefty’s forces, particularly in the navy, to ftir 
up (edition among the people, nnd even to engage perfons 
in a confpiracy lor the feizin? the tower of London. Matters 
were ripe for execution ; and an infurretflmn, at \hc head 
of which the duke was openly to have appeared, was on the 
very eve of breaking out, when it was dilcovered by means 
of fome agents whom Hcydon had employed to carry* let- 
ters to the duke. The detection of this affair fo exafperated 
-the king, who knew Buckingham to be capable of the 
blackeil defigns, that he immediately ordered him to be 
feized ; but the duke finding means, having defended his 
house lor <omc time by force, to make his efcapc, his ma- 
jefty ft rue r him out of all his commiffionit, and iffued a pro- 
clamation requiring his furrcmler hy a certain day. 

This ftorm, however, did not long hang over his head ; 
for, on bis making a humble ftibmrffion, king Charles, who 
w»« far from being of an implacable temper, took him again 
into favour, and the very next year reftored him both to. 
the privy-council and bed-chamber. But the duke's difpo- 


fition for Intrigue and machination could not long lie idle* 
for having conceived a refentment agaioft the duke of Or- ^ 1 

mord for havim; afled with fome (cverity againft him in . *" {k s 
regard to the lall -mentioned affair, he, in 1670, was fup- 
pol'ed to be concerned in an attempt made on that noble- 
man’s life by the fame Blood who afterwards endeavoured 
to ftcal the crown. Their defign wag to have conveyed the 
duke to Tyburn, and there to have hanged him; and fo 
far did they proceed towards the putting it in execution, 
that Blood and his fon had actually forced the duke out of 
his coach in St James's Street, and carried him away be- 
yond Devonlhirc houfc, Piccadilly, before he was txfcucd 
from them. m 

It docs not appear, however, that this tranfa&ion hurt 
the duke's intereft at court ; for in 1 67 1 h« was inftalled 
chancellor of the univerfity of Cambridge, and fent ambaf- 
fador to France. Here he was very nobly entertained by 
Louis XIV. and prefented by that monarch at his depar- 
ture with a fword and belt fet with jewels, to the value of 
40,000 piftolcs { and the next year he was employed in the 
fceond embaffy to that king at Utrecht. However, in June 
1674, he refigned the chaticeUorihip of Cambridge, and 
about the fame time became a zealous partisan and favourer 
of the Nonconformifts. On the 16th of February 1676, 
his grace, with the carls of Sal (bury and Shaltcfbury and 
lord Warton, were committed to the Tower by older of the 
houft of lords, for a contempt in refuting to retrad the 
purport of a fpceeh which the duke had made concerning 
a diffolution of the parliament. 1 his confinement did rot 
lall long ; yet we find no material iranfa&ion of this noble- 
man's life recorded after it, till the time of his death, which 
happened in 1687. Wood telle us that he died at his boufe 
in Yorklhire ; but Mr Pope, who muft certainly have had 
very good information, and it is to be imagined would not 
have dated to advance an injurions faUjehood of a perfan 
of his rank, has, in his epifllc to lord Bathurft, given us 
a moll affe&ing account of* the death of this ill-ftafred no- 
bleman, whom, after having been mafter of near L. 50,000 
ftr anntrm, he deferibes as reduced to the deepeft diftrds 
by his vice and extravagance, and breathing his laft moments 
in a mean apartment at an inn. 

As to his perfonal chat after, it is impoffible to fay any 
thing in its vindication ; for though his ievereft enemies ac- 
knowledge him to have poffcffed great vivacity and a quick- 
nclB of parts peculiarly adapted to the purpofc* of ridicule, 
yet his warmeil advocates have never attributed to him a 
tingle virtue. Hie generality was profufenefs, his wit ma- 
levolence, the gratification of hia pailions his lole sum thro' 
life, his very talents caprice, and even his gallantry the 
mere love of pleafure. But it is impoffible to draw bis 
character with equal beauty, or with mote juliice, than in 
lhar given of him bydDrydcn, in hia Abfalom and Achi- 
topbcl, under the name of Zimri , to which the reader is 
referred. 

As a writer, however, he (lands in a quite different poiflt 
of view. There wc fee the wit, and forget the libertine. — ■ 

His poems, which indeed are not very numerous, are capital 
in their kind ; but what will immortalize his memory while 
language lhall he underftood, or tine wit relifhed, is his ce- 
lebrated oomedy of The Rehcarfal. 

VILLOSE, or V j l lou 9 , iomclhing abounding with 
villi or fibres like fhort hair ; fuch is one of the coats of 
the ftomach. 

VINCA* in botany: A genus of plants of- the dafs 
pentatidria , and cider o! rntmogyiua ; and in the natural fyftctn 
arranged under the 30th order, Conicrt *. 'ITre corolla is 
twifted ; there ire two cre& follicles; the feeds arc naked. 

There arc five Ipccica ; only two of which are natives of 

Britain : 
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8 ' Vnctbt. Britain : t. The major, great periwinclde, It has a woody, 
1 - * ereA flcro ; leaves broader anq lharper pointed ; pedicles of 
the flowers ftraighc, and calyx as lcn„ r as the tube : other- 
wife like the former 2. The minor, frnJl pcriwincklc, baa 
a woody, creeping, flintier, crooked flcm ; leaves long, oval, 
entire, pointed, opposite, glafly. Flowers fingk, on long 
cumd pedicle a from the alas of tire leaves, which are lar^c 
and blue. 

St VINCENT, one of the windward Caribbec iflanda, 
which received its name from being di (covered on the 22d 
of January, the feafl of that Saint. It i* inhabited by a 
race of people, of whom Dr Robertfon gives this account : 
“ There is a threat diitinction in character between the Ca- 
ribbecs and the inhabitants of the larger iflunds. The for- 
mer appear maniftftly to be a frparate race. Their lan- 
guage is totally different from that of their neighbour*' tn 
the large iflanda. They thcrofelves have a -tradition that 
their anceffors came originally from fume part of the con- 
tinent, and having conquered and exterminated the ancient 
inhabitants, took pofTcflion of their lands and of their wo- 
men. Hence they call thcmlclves Banatee, which Ggnilics 
a man come from beyond fea. Accordingly, the Caribbces 
Bill ufc two diflinA languages, one peculiar to the men, and 
the other to the women. The language or the men has 
nothing comr.ioo with that fpoken in the Urge ifland*. The 
dialed of the women confldcrably refembks it. This ftrong- 
ly confirms the tradition which I have mentioned. TheCa. 
ribbecs themfclves imagine that they were a colony from 
the Galibis, a powerful nation of Guiana in South America. 
But as their fierce manners approach nearer to thofc of the 
people in the northern continent, than to thofc of the natives 
of South America, and as their language has likcwife fomc 
affinity to that fpoken in Florida, their origin (hould be de- 
duced rather from lire former than from the latter. In their 
wars, they ftill preferve their ancient pra&iec of deflroying 
all the males, and preferring the women either for fervilude 
or for breeding.” 

It remained a long time after it was difeovered inhabited 
by thefe people, and by another race improperly fly led 
B/aik Cor tbi , who are in reality negroes defet ruled, as is 
generally believed, from fome who c leaped out of a Guinea 
thip wrecked upon the cor.ll, and gradually augmented by 
fuch as from time to time fled thither front Barbados*. 
Thefe nations were often at war*; but when their quarrels 
wcie compofed, they had a itreugth fufBcicni to picveac 
ft rangers from killing by force. i lie French, about half 
a century a/o, at ibe rc quell of the Caribs, made a defeent 
from Ma/tinico, 2nd attacked the negroes, but were repul- 
fed with lofs ; and found it their mttreft to conciliate a 
frien'lhip with both nations by means of prcieuts, and :ur- 
nifbinr? them with arms and ammunition. 

St Vincent was long a neutral aland ; but, at the peace 
of 1 763, the French agreed that tbc right to it ihoidd be 
veiled in the Engljfh ; who, in the frqucU at the inflance 
of fomc rapacious planters, engaged in an urjufl war arainft. 
the Caribbces, who inhabited the windward fide of the 
bland, and who were obliged to confcnt to a peace, by 
which they ceded a very large trad! of valuable land to the 
crown. The cenfcqucncc of this was, that in the next war, 
in 1779, they greatly contributed to the reduction of this 
lfland by the French, who, however, rvflorcd it by the peace 
of 1783. Since that time it hu continued in the poff’ef- 
fton of Great Britain. Durin/ the prehnt war, the Caribs 
revolted; and, alb tied by the French, fpread dclulation over 
• the whole ifland. By the exertions of (lie governor, how- 
ever, and the Biitifh forces in the Well Indies, the revolt 
is iu a great mcnlure quelled, though it will be long before 
things are reftored to their former: date. ■ 


St Vincent Is in length about 24 miles, and abkut r8 Vmet. 

in breadth ; in circimurrence between <>o and 70. The ~ * 

climate it very warm ; at leafl in the judgment of the Eu- 
peans. The country is in general hilly, in lome places 
mountainous; but interfperfed with a variety of plcafant val- 
leys, and fome luxuriant plains, the foil being everywhere very 
fertile, and the high grounds are at leafl in general cafy of 
afeent. Few iflanda of its t Aleut are fo well watered : foe 
fcvcral rivers run down from the mountains, and fmaller ■ 
ftreams from almoft every hill; there arc likewife feveral fine 
fprinys at a little diftancc from the Tea- The inhabitants 
raife all kinds of ground pmvifiona iu plenty, and with tittle 
trouble. The rivers fupply them with a v-iriety of filh; and 
the fame may be faid of the fea that wakes their coafts. 

They have abundance of cscelknt fruits, and very fine tim- 
ber fit for almoft every ule ; aud with which they formerly 
fupplied their neighbours- 

lu 1770 its exports were, cotton, 284. bags, at t cl- per 
bag, 2&40I. Coffee, 4818 hundred- weight one quarter fi< 
pound, at 3L. CS. fier hundred- weight, 1 5,659!. 9s. KJd. Ca- 
cao, 1000 hoy (heads and ore barrel, at 25]. per hogfhead, 
and 1 2 1 . f er barrel, 25,012!. Rum, 346 hogsheads, at ic-L 
per hogfhead, 346c 1 . Sugar, 2866 lu>g (heads, at s 7 1 . tcs. 
per hoyfltead, 50,155b In all to Great Britain, 97,126!. 

9a. 8Jd. To North America, >3,375!. Total 110,501 L 
ys. 8 a d« W. Lonjf. 6 1 1 . N. Lar. 13®. 

VINCI (Leonardo da), an illtiflrious Italian painter, de- 
fecrwkd from a noble Tufcan family, was born in the caffle 
of Viitci near Iluicnce in 1445. He was placed under 
Andrea Vtrochia, a celebrated painter in that ciiy ; but 
foon furpafltd him and all his prcdeccfTors fo much, as to. 
be reputed the mafler of the third or golden age of mo- 
dern painting. But his Audio* were far from terminating 
here ; uo man’s genius was more univxgfal : he applied hiro- 
fclf to arts, to literature, and to tbc accompli ihmcnts of the 
body ; and be excelled in every thing which he attempted. 

Lewis Siorza duke of Milan prevailed on hirn to be direc- 
tor of the academy for architcctuie he had juft eflablifl.cd; 
where Leonardo footi baniflied all the Gothic lafhimis, ar.d 
reduced every thing to the happy fimplicity of the Greek 
and Roman (Lyle. By the duke’s order he cor.ftrudlcd the 
famous aqueduct that fupplics the city of Milan with wa- 
ter : thin canal goes by the name of Morufanu, being above 
aco miles in length, and conducts the water of the river 
Adda quite to the wails of the city. In 1479, lie was de- 
filed to conlLruct fome new device for the entertainment of 
Louis XII. of France, who was then* to make his entrance 
into Milan. Leonaido accordingly made a very curious 
automaton in the form of a liqp, which marched out to 
meet the kiny, rested up on its hinder-legs fiefore him, and 
Apdbing its bieail, difpUycd an eicutchuon with four dc lyt 
quartcied on it. The dilorders of I.otnbardy, with the 
misfortunes of his patrons the Sfotzi, obliging Leonardo to 
quit Milan, he rctiied tn Florence, wltcre l.e fiouriflied under 
the Madici : here he railed the envy of Michael Angelo, 
who was hit contemporary ; and Raphael, from the ttudy 
of his works, acquired his bell manner of dcGgning. At 
length, on the invitation of Fiancis 1 . he removed to France 
whrij above 70 years of age ; where the journey and change 
of climate t lire w him into his lad l:ckr;cU: he languid) cd 
for fome months 1L Fotiuinbltao, where the kin.r came fre- 
quently to fee h ; m ; ar.d one day tipntf up in his bed to 
acknowledge the honour done him, r.c fainted, and Frauds 
fupporting him, Leonardo died in hi* aims- His d, ath 
happened in 15 20. Some of bis paintings arc to be Iccn 
in England and other countries, but the greatdl part of 
tliem are in Florence end France. He compofed a great 
number of ditcouAics on cuuou* mbjc&a ; but none of thrm> 
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fcfcve been publiHiCti but hii treat ife on the Art of Paintin'!. 
— For hi r anatomical knowledge, fee Anatomy (hiftory 
of), p. My. 

VINCULUM, in algebra, a char’ftcr in form of a line, 
or (trokc drawn over a factor, diviior, or dividend, when 
compounded of fevetal lctteri or quantities to conneft them, 
and (hour* that they are to be multiplied or divided, &c. 
together by the other term. 

, Thus tiX a -f - i — < Ihows that d is to be multiplied 
into a 4 * & — f. 

VINE, in botany. Sec Vitis. 

VINEGAR, Acetvm, an greeaole acid and penetrating 
liquor, prepared from wine, cyder, beer, and other liquor* ; 
of confiderablc life, both as a medicine and a faucc. The 
word is French, linaigre ; formed from iw, “ wine and 
aigre, 41 four.** See Acetom, and Cmxmistr \-Index. 

Wine and other vinous liquors are changed into vinegar 
by the acetous fermentation. r l he acetous fermentation is 
nothing more than the acidification or oxygenation of wine, 
produced in the optn air by means ot the abforptlon of 
gxygen. Vinegar is eompolcd of hydrogen and carbon, 
united together in proponions not yet afeertained. and chan- 
ged into the acid (late by oxygen. As vinegar is an acid, 
we roi?ht conclude from analogy, that it contains oxygen ; 
but this is put beyond doubt by direct experiments. In the 
fir ft place, we cannot change wine into vinegar without 
the contaft of air containing oxygen : fccondlv, this procefs 
is accompanied by i diminution of the air in which it it 
carried on from the abforption of its oxygen ; and, thirdly, 
wine may be changed into vinegar by any other mean* ot 
oxydation. Independent of the proofs which thele’ facts 
furniih of the acetous acid being produced by the oxyge- 
nation of wine, an experiment made by Mr Chaptal, pro- 
feflbr ot chemiftry v Montpelier, gives a diftinet view of 
what takes place in this procefs. He impregnated fome 
water with about its own bulk of carbonic acid gas, procu- * 
red from beer vats in fermentation ; and placed this water 
in a cellar, in veflcls communicating with the air, and in a 
fhort time the whole was converted into acetous acid. 1 his 
carbonic acid gas, procured from beer vats in fermentation, 
is not perfectly pure, but contains a great quantity of al- 
cohol in folution ; -wherefore water impregnated with it 
contains all the materials ntcefTary for forming the acetous 
acid. The alcohol furniftu* hydrogen and one portion of 
carbon ; the carbonic acid tumilhes oxygen and the reft of 
the carbon ; and the air of the.atmofphcre furnithes the reft 
of the oxygen receffary for changing the mixture into ace- 
tous acid. From this obfervation it follows, that nothing 
but hydrogen is wanting convert carbonic acid into ace- 
tous acid ; or, more generally, that by means of hydrogen ; 
and according to the degree of oxydation, carbonic acid 
may be changed into alt the vegetable* acids : and, on the 
contrary, that, by depriving any of the vegetable acids of 
their hydrogen, they may be converted into carbonic acid. 

The procefs indicated by Boerhaave for making vinegar 
is ftill the moft frequently Ufed. It confifts in fixihg two 
calks in a warm room or place. Two lake bottoms ol 
balket-work are fixed, at a certain diftnnce from the bottom, 
upon which the refufe of grapes and vine twigs are placed. 
One of thefc tuns is filled with wine, and the other only 
half filled. The fermentation begins in this laft ; and, when 
it is in full a&ion, it is ^checked by filling the calk up with 
wine cut of the other. The fermentation then takes place 
in the laft- mentioned calk, that remained half filled ; and 
this is checked in the lame manner by pouring back the 
fame quantity of liquid out of the other : and in this way 
the procefs is continued till the vinegar is made, which is 
©finally in about i j days. When the lermcntatiou dcvelopes 
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itfeF, the liqu : d becomes heated and turbid ; 2 great nam. Vine?* 
ber of filament* are feen in ii ; it emits a lively fmell ; and 
much air i* abforbed, accordin' to the obfervation of the 
Abhc Rosier. A large quantity of lees is formed, which 
fublnUs when the vinegar becomes clear. This lets is very 
analogous to the fibrous matter. 

Vinegar is purified by di filiation. The firft portions 
which pafs over arc weak ; but foon afterwards the acetous 
acid riles, and is ftrongcr the later it comes over in the dif. 
t illation. T his fluid is .colled dtff tiled vinegar ; and i* thus 
cleared of its colouring principle, and the lees, which are 
always more or lefs abundant. Vinegar may likewifc be 
concentrated by expofmg it to the froft. The fupetabon* 
dant water freezes, and leaves the acid more condcnfcd. 

AfribiJ t( making Cyder V 'mra 4k . — The cyder (the mean- 
eft o* which will ferve the purpofe) is firft to be drawn off 
fine into another veil'd, and a quantity of the mull at To- 
pics to be added : the whole is fet in the fun, if tbcie be 
conveniency for it ; and at a week or nine days end it may- 
be drawn off. 

Method of making Beer V insra *. — Take a middling fort 
of beer, indifferently well hopped ; into which, when it has 
woikcd well and grown fine, put fome rape, or hulks of 
grapes, ufually brought home for that purpofe : mafti them 
together in a tub ; then letting the rape fettle, draw off the 
liquid part, put it into a calk, and fet it in the fun a? hot as 
may be ; the bung beio * only covered with a tile, or ftate- 
flone : and in about 30 or 43 days it will become a :’ood 
vinegar, and may pafs in ufe as well as that male cf wine, 
il it be refined, and kept from turning mufty. 

Or thus: — To every gallon of fpring water add three 
pounds ot Malaga raifin* ; which put into an earthen jar, 
and place them where they may have the hottdl fun from 
May till Michaelmas ; then prclfing all well, tun the liquor 
up in a very ftrong iron-hooped vcffcl, to orevent its burn- 
ing: it will appear very' thick and muddy when newly pref- 
fed ; hut will refine in the vcffcl, and be as clear as wine- 
Thus let it remain untouched for three months before it is 
drawn off, and it will prove excellent vinegar. 

To make l Vine V r*jri;v».— Any fort of vinous liquor being 
mixed with its own fxces, flowers, or ferment, and its ur- 
tar firft reduced to powder ; or die with the acid and a li- 
ft ere italks of the vegetable from whence the wine was rb- 
tained, which hold a large proportion of tartar; and the 
whole being kept frequently ftirring in a vcffcl which ha* 
formerly held vinegar, or let in a warm place full of the 
Hearns of the fame, will begin to ferment anew, conceive 
heat, grow four by degrees, and toon after turn into vinegar- 

The remote fubje&s of acetous fermentation are the lame 
with tbofc of vinous ; but the immediate (ubjefts of it, are 
all kinds of vegetable juices* after they have once undergone 
that fermentation which reduces them to wine : for it in ab- 
folutely impofiihle to make vinegar of muft, the crude juice 
of grape*, and other ripe fruits, without the previous ailtl- 
ance of vinous fermentation. 

The proper ferments for this operation, whereby vinegar 
is prepared, ate, 1 . The farces of all acid wines. 2. The 
lees of vinegar. 3. Pulverized tartar, cfpscially that of 
Rhcniih wine, or the cream or cryilals thereof. 4. Vinegar 
itlelt. 5. A wooden vcffcl well drenched with vinegar, or 
me that has long been employed to contain it. 6. Wine 
that has often been mixed wrth its own farce*. 7. The twigs 
of vines, and the llalksof grapes, currants cherries, or other 
vegetables of an acid aufttre taftc. 8. Bakers levcn, after 
il is turned acid. 9. AH manner of ferments, compounded 
of thole already mentioned. 

VtHtQA* Concentrated. See Chemistry, n' J 88 1 . 

VtKkGA*. (Sait of). See Chemistry, n w 882. 
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Vaww in l r /MMQA*. Sec Animalcule, n°o. Andes, near Man tut, where he ms bom, 70 yean B. C. Vir K‘f 


! VINEYARD, a plantation of vine*, The bed Ctuatlon 

, Vrgv ~ of a vineyard is on the declivity of a hill facing tLe fomh. 

L ' VIO (Thomas de). See CaJxtan. 

VIOL, a mufical inftrument of the fame form with the 
violin, and, like that, (truck with a bow. 

VIOLA, in botany : A genu* of plants of the dafs fyn- 
gtntjta, order mon'^ymo ; in the natural fyftcm arranged 
under the 2yth order, Cat panacea. The calyx is penta- 
phyllou*; the corolla five pctalrd, irregular, with a'nc&arium 
behind, horn lhaped ; the capfide is above the gernten, three 
valvcd, raonolocvlar. There arc sttfprcies; fix of which are 
natives of Britain. The molt important of thefe are, 1. 
The palu/lru % march violet. 'I 'he leaves arc fmooth, rem- 
fortn, two or three on each footilalk : flowers pale blue, 
fmall, inodorous. An infufion of the flowers is an excellent 
left oi the pitfcncc of acids and alkalis. 2. The oJorata, 
purple Tweet violet, has leaves heart-fhaped, notched: flowers 
deep purplef (ingle ; creeping feions. The flowers of this 
plant taken in the quantity of a dram or two are laid to be 
gently purgative or laxative, and, according to Bcrgiu* and 
inme others, they pofTrls an anodyne and pectoral quality. 
3. Tricolor , panlic*, JicsrtY cafe, or three faces under a hood 
The Items arc diffufe, procumbent, triangular ; the leaves ob- 
long, cut at the edges ; Jtipuhe dentated : the flowers pur- 
ple, yellow, and light blue ; inodorous. 

This clcpant little plant merits culture in every :*arden, 
for the beauty and great variety of its three-coloured flowers; 
aud it u ill fucceed any where in the open borders, or other 
compartments, chfpokd in patches towards the front ; either 
by (owing the feed at once lo remain, or by putting in 
young plants previoufly railed iu a Teed bed : they will begin 
flowering early in (ummer, and will continue (hooting and 
flowering in iucccffion till winter; and even during part of 
that Tea Ton in mild weather. 

> *J hr* common violet is propagated by parting the roots, 

&Mnetumcs by feed. 

VIOLATION, the a& of violating, tliat is, forcing a 
woman, or committing a rape upon her. — This term is alio 
. ufed in a moral feufe, for a breach or intnagciaent o! a law, 
ordinance, or the like. 

VIOLET, in botany. Sec Viola. 

V .oikT-Crab, in zoology. Sec Cancer. 

VIOLIN, or Fiddle, a mufical inilrument mounted 
with four firings or guts, and ftruck or played with a bow. 
The lly Sc and lound of the violin is the gayrll and moil 
iprightly of ail other inftruroents ; and hence it is of all 
others the fitted for dancing. Yet there are ways of touch- 
ing it, which render it grave, loft, langniihing, and fit for 
church or chamber mulic.— It generally makes the treble 
or higheft parts in concerts. Its harmony is liom fifth to 
fifth. Its play is competed of baft, couutcr-tcnor, tenor, 
and treble ; to which may be added, a firth part : each 
part La?, four fifths, which rife to a greater fcvcntcenth. 

^ VIOLONCELLO, ot the Italians, is properly our fifth 
violin ; which U a little bals violin half the fixe of the com- 
mon bafs violin, and the filings bigger and longer in pro- 
portion : confcquently it* found is an o£ta*e lower than our 
bsi» violin ; whicu has a noble effect in concerts. 

VIPER, iu zoology. See Coluber, Poison, and Skr- 
rknt; in which laft article every thing concerning the 
poiton o f the vyvr, (or which wc referred from Poison, is 
already dilrufled. 

VIRAGO, 1 woman o r extraordinary (laiure and cou- 
rage ; and who, with the female fex, ha* the mien and air 
of a man, and performs the actions and txercite* of men. 

VIRGIL, or Pcblius V t koi lius Maro, the moil cx- 
ocllcnt of all tlie Latin poets, was the Ton oi a potter of 
Vol. XVIII. Part II. 


He lludicd ft* ft at Mantua ; then at Crcinona, Milan, and 
Naples ; whence going to Rome, he acquired the efteem of 
the greateft wits and moft illuftrious per fona of his time ; 
and amonr others of the emperor Auguftus, Meccnas, and 
Pollio. He was well drilled not only in polite literature 
and poetry, but alfo iu philofophy, the mathematics, geo- 
graphy, medicine, and natural hiftory. 1 hough ore of the 
grcatelt geniufes ot hi* age, and the admiration of the Ro- 
mans, he alway* preserved a Angular mode fly, and lived rliaile 
at a time when the manners of the people were extreme- 
ly corrupt. He carried Latin poetry to filch an hi.fh jh*t- 
felt ion, that he was julUy e deemed the prince of Latin 
poets. He firft turned himfelt to pafioral ; and being cap- 
tivated with the beauty and fwcctnefs ot Tlieocritu*, was 
ambitious to introduce this hew (pecics of poetry among 
the Romsna. His fuft performance in this way is fuppofed 
to hive been written U. C. 709. the year before the death 
o: Julius Csefar, when the p*>ct was in his 25th year : it is 
infilled Airxtt. Poffibly PaLemon was bis fecond : it is a 
clofe imitation of the fourth and fifth Idylls of Tlieocritu*. 
Mr Y\ harton places Silenus next ; which is find to have been 
publicly recited on the fta*{e by Cythcris, a celebrated co- 
median. Virgil's fifth eclogue is com poled in allufion to 
the death and deification of Crcfar. The battle of Philippi 
in 712 having put an end to the Roman liberty, the vete- 
ran foldiers began to murmur for their pay ; and Auguftus, 
to reward them, difttibuicd among them the lands of Man- 
tua and Cremona. Virgil was involved in this common 
calamity ; and applied to Varus and Pcllio, who warmly 
recommended him to Aug nil us, and procured for him hia 
patrimony again. V11U of gratitude to Auguftoa, he c»m- 
polcd the Ttiyrut) in which he introduces two fhepherds : 
one of them complainm * of the diltraAioa of the times, 
and of the havock the foldiers made amou£ the Mantuan 
farmers ; the other rejoicing for the recovery of his eftate, 
and prumtUng to honour as a god the perfon who reftored 
it to him. But our poet’s joy was not of long continuance; 
for we arc told, that when he returned to take pofTeffioa of his 
farm, he was violently a Haul ted by the intruder, and would 
certainly have been killed by him if he had not efcapcd by 
fwimming haftily over the Mincio. Upon this unexpected dll- 
appointment, he returned to Rome to renew his petition; and 
during hi* journey Teems to have compofed hi* ninth eclogue. 
The celebrated eclogue, intitlcd Pot/io, was compofed U. C. 
7 1 4, upon the following occafion : The conful Pollio on the 
part of Antony, and Maecenas on the part of Cat far, had made 
up the differences between them ; by agreeing, that Otlavia, 
half After to Cscfar, (hould be given in marriage to Antony. 
This agreement caufcd an uuiverfal joy ; and Virgil, in his 
eclogue, teftified his. Odavia was with child hy her late 
liufbat.d Marcellus at the time ot this marriage ; and where- 
as the Sibylline oracles had foretold, that a child was to be 
born about this time, who (hould rule the world, and efta- 
blilh perpetual peace, the poet ingenioufly fuppofes the 
child in Odtavia's womb to be the glorious infant, under 
whofe tei ?n mankind was to be happy, the golden age to 
return from heaveu, and -raud and violence to be np more* 
lu this celebrated poem, the author, with great delicacy at 
the lame time, pays his court to both the chiefs, to his 
pat r on Pollio, to Oftavia, and to the unborn infant. In 
71 1, Pollio was fent againft the Paithini, a people of Illy* 
ricum : and during this expedition, Virgil add re fled to him 
a bcauti'ul eclogue, called Pbarmactotria. His tenth and 
laft eclogue was addrefled to Callus. 

In hi* 34th year, be retired to Naples, and laid the 
plan ol bis Georgies ; w hich he undertook at the intreaties 
of Maecenas, to whom he dedicated them. This wile atul 
4 O able 
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rgiL able mini Her rtfolved, if poffible, to revive the decayed fpi- 
rit of hulbandry ; to introduce a tafte for agriculture, even 
ameng the |»reat ; and could not think of a better method to 
elicit this, than to recommend it by the infinuating charm* 
. of poetry. Virgil fully anlwercd the cxpcitation9 of his pa- 
tron fcy his Georgies. r i*hey are divided into four books. 
Com rnd ploughing arc l he fubjcCt of the fill, vines of the 
fccond, cattle of the third, and bees of the fourth. 

He is fuopofed to have been in his 451I1 year when he 
bejnr. to write the ^Ene'd ; the deftgn of which was to re- 
concile the Romans to the government of Au;uilus. An- 
gullus wa* eager to perufe this poem before it wa - finished; 
and intreated him by letters to communicate it. Macrobiua 
his prefer ved to us part of one of Virgil's anfwers to the 
emperor, in which the poet excufes himftlf: who, however, 
at length complied, and read himfclf the fixth book to the 
emperor ; when Oilavia, who had juft loft her fon Marcel- 
lu« r the darling of Rome, ?nd adopted fon of Auguflus, 
mad^ one of the audiei.ee. V irgil had art'ully inferted that 
beautiful lamentation for the death ol young Marcellos, be- 
ginnini* \*ith — 0 tide, iryenfurt lutlum ne qtttre tusrum — but 
fupprtfled his name till he ca me to the line — Tu Marcetlut 
erit : upon hearing which, Oftavia could bear no more, but 
fainted away ; overcome with farpttfe and forrow. When (he 
recovered, flie made the poet a prclcnt of ten fcftcrces lor every 
line, which amounted in the whole to above 233 ol. 

The yEneid being brought to a condufton, but not to the 
pei fedion our author intended to give it, be refolvcd to tra- 
vel into Greece, to corrcft and polilh it at leilure. It was 
probably on this occafion that Horace addrefted that aflirc- 
tionatc ode to him, Sic it Div* potent Cypri, (3 V. Auguftnt 
returning vidnrious from the can, met with Virgil at A then*, 
who thou ;bt himfelf obliged to attend the emperor to Italy: 
- but the poet was fuddenly feized with a fatal di (temper, 
which being increafrd by the agitation of the vcfTcl, put an 
end to his lire as loon as he landed at Brundufium, in his 
5 2d year. He hid ordered in his will, that the Aineid 
fhould be burnt as an unfiniftied poem ; but Auguflus for- 
bade it, and had it delivered to Varius and Tucca, with the 
ftri&eft charge to make no additions, but only to publilb 
it comply. He died with fuch fteadinefs and tranquilli- 
ty, as to be able to di&ate his own epitaph in the following 
words : 

Mantua mt genuit : Calabri rapture, tenet ntuic 

Parthtnope : cecini Pafcva, Rurj, Duett. 

His bones were carried to Naples, according to his earned 
rcqucil ; and a monument was ereded at a fvnall cl i ‘dance 
horn the city. 

Virgil was of a fwarthv complexion, tall, of a fickly con- 
ft it nt ion, and afflitted with frequent hcad-achs and (pitting 
of blood. He was fo very bafhful, that he often ran into 
the (hops to prevent heing gazed at in the ftreeta ; yet was 
fo honoured by the Roman people, that once coming into 
the theatre, the whole audience rofe up out of refpeft to 
him. He was of a thou fatful and melancholy temper ; be 
fpoke little, and loved retirement and contemplation. His 
fortune was affluent ; he had a line houfe and well-fumifhed 
library near Maecenas's gardens; on the EfquiHne mount at 
Rome, and alto a delightful villa in Sicily. He was fo be- 
nevolent and i no (Fenfire, that moft of his contemporary po- 
ets, though they envied each other, agreed in hiving and 
eftceming him. He reviled his verfes with prodigious feve- 
rity ; and ufed to compare himfclf to a (he bear, which licked 
her cubs into (hape. 

Thr beft edition of VirgO's works are thofc of Mofvicius, 
with the notes of Sc-vius, printed at Lcwardcn in 1717, 2 
vols qto j and that ol Barman, at Amftcrdam, 1746, in 4 


vols 4to. There are feveral Englilh tranfiations, which are Va*B t 
well known. MrgT.ua.^ 

Virgil (Polydore), an Englifh hiftorian, born at UrbU ’ 
no in Italy, was fent in the" beginning of the 16th century, 
by pope Alexander VI. as Cub- collector of the Pspal tax, 
called P tier-pence , in this kingdom. He had not been long 
in England before he obtained preferment in the church; 
for in 1503 he was prefented to the re&ory of Church- 
Langtnn in the archdeaconry of Leicefter. In 1507 he was 
collated to the prebend of Scamlclby in the church of Lin* 
coin ; and in the fame year was made archdeacon of \> ells, 
and prebendary of Hereford. In 1513, he refigned his pre- 
bend of Lincoln, and was collated to that of Oxgste in St 
Paul’s, London. We ate told, that on his preferment to 
the archdeaconry of -Wells, he refigned the office of fub- 
colle&or to the pope, and determined to fpend the remainder 
of his life in En 'land, the Hiftory of which kingdom he be* 
i*an in the year 1505, at the command of Henry VII. Tlrat 
work coft him 12 years labour. In 1526, lic“fmiftiect his 
treatife on Prodigies. I'olydore continued in England du- 
ring the whole reign of Henry' VIII. and part of that of 
Edward VI. whence it is concluded that he was a moderate 
Papift. In 1 550, being now aj) old man, he tequefted leave 
to revifit his native country. He was accordingly difmifled 
with a prefent of 300 crowns, together with the privilege 
of holding his preferments to the end of his life. He died 
at Urbino in the year 1 555. As an hiftorian, be it accufed 
by tome as a malignant (landercr of the Eng lift* nation; yet 
Jovius remarks, that the French and Scotch accule him of 
having flattered that nation too much : (See his king, cap* 

*35. p. 179). Bdides the above, he wrote, 1. D* mum 
invtntorikut ; of which an Englilh traoditton was publifhed 
by Langley in 1663. It was alfo tranll ucd into French and 
Spanilh. 2* De prodigiie et fortibui 3. P.pifcoporum rlnghs 
catalogue. Manufcript. 4. De vita perftB<e t Bald, 1546, 

1553, 8vo. 5. Epi/lola erudit* ; and iomc other works. • 

VIRGINIA, one of the United States of North Ame- 
rica, in bounded on the call by the Atlantic Ocean, on the 
north by Pcnnfylvania and the river Ohio, on the well by the 
Miffiffippi, on the fouth by North Carolina. 

Thefc boundaries include an area fomewhat triangular of 
121,525 miles, whereof 79,650 lie well ward of the Allega- 
ny mountains, and 57,034 weftward of the meridian ol the 
mouth of the Great Kanhaway. This (late is thcrcfoie.one 
third larger than the iffands af Great Britain and Inland, 
which are reckoned at 88,357 h| uarc miles. 

The principal rivers in Virginia are, Roanoke, James ri- 
ver, which receives the Rivanna, Appamattox, Chickihomi- 
ny, Nanfcmond, and Elizabeth rivers ; York river*, which is 
formed by the jundion of Pamuuky and Mattapony rivers j 
Rappahannok, and Patomak. 

The mountains are not folitary and fcattered coo r ufedly 
over the face of the country ; they commence at about 1 50 
miles from the fea-coaft, and are difpofed in ridges one be- 
hind another, running nearly parallel with the coaft, though 
rather approaching it as they advance north-eaftwardly. To 
the fouth- weft, as the trad of country between the fea coaft 
and the Miffiffippi becomes narrower, the mountains con- 
verge into a ftnglc ridge, which, as it approaches the Gulph 
of Mexico, fubitdes into plain country, and gives rile to feme 
of the waters of -that Gulph. 

From the great extent of Virginia, it may be expe&ed 
that the climate is not the fame in all its parts It is re- 
markable that, proceeding on the lame parallel of latitude 
weftwurdly, the climate becomes colder in like manner as 
when you proceed northwardly. This continues to be the 
cale till you attain the fummit of the Allegany, which is 
the bight ft land between the occaa and the Miffiffippi 

From 
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T/fte'*- From thence, defcending in the fame latitude to the Millif- 
° T lippt, the change rcverfet; and, if we may believe traveller*, 
it become* warmer there than it is in the fame latitude on 
the fea fide. Their teftimony is ftrengthened by the vege- 
tables and animals which fubfifl and multiply there naturally, 
and do not on the fta-coaft. Thus ratalpas grow fpontanc- 
oufly on the MifhfHppi a* far as the latitude of 37, and reed* 
a* t..r as 38, degree*. PcrroqucU even winter on the Sioto 
in the 39th degnre of latitude. In the fummer of 1779, 
when the thermometer was at 93 degree* at Montieello, and 
96 degree* at WiUiamibtirg, it war* 1 10 degree* at Kafkafkia. 
Perhaps the mountain, which overhang* this village on the 
north fide, may by it* reflection have contributed fomewhat 
to produce this heat. 

The number ot free inhabitants in this ftatc in 178* was 
296,852, flaw* 270,762. The number of free inhabitants 
were to the number o f Haves nearly as 1 1 to 10. 

The college of William and Mary is the only public fc- 
minary o‘ learning in Virginia. It was founded in the time 
or king William and queen Mary, who granted to it 20,000 
acres of land, and a penny a pound duty on certain tobaccoes 
exported from Virginia and Maryland. The affembly alfo 
gave it by temporary law a duty on liquor* imported, and 
ikins and furs exported. From thefc refourccs it received 
upward# of joool* communiku onnit. The buildings are of 
hiick. fufficient for an indifferent accommodation of perhaps 
1 co (iudeuts. by its charter it was to be under the go- 
vernment of 20 vifltors, who were to be its legiflators ; and 
to have a prefident and fix prurcflbrlhips, which at prefent 
Hand thus:— A profefforfhip for Law and Police; Anato- 
my and Medicine ; Natural PhUolophy and Mathematic* ; 
Moral Philofophy, the Law or Nature and Nations, the Fine 
Arts; Modem Language*. For the brafferton. The col- 
lege edifice is a huge, mifliapeu pile, which, but that it has 
a roof, would be taken for a brick-kiln. In 1787, thcra 
were about 30 young gentlemen members of this college, a 
large proportion of which were law Undents. There arc a 
(•umber of flourilhing academies in Virjnnia ; one in Prince 
Edward county, one at Alexandria, one at Norfolk, one at 
Hanover, and others in other place*. 

The prefent denomination* of Chriftians in Virginia are 
Prcfbytcrians, who a r e the mod numerous, and inhabit the 
weftem part* of the ftate ; Epifcopalians, who are the moil 
ancient (etller*, and occupy the caftem and firft fettled parts 
of the Hate. Intermingled with theie arc great numbers of 
Baptiftsand Methodiils. The bulk of theie lail mentioned 
religious fett* are of the poorer fort of people, and many of 
them arc very ignorant (a* is indeed the cafe with the other 
denominations), but they arc generally a virtuous well-mean- 
ing fet of people. 

Virginia has produced fomeof the moll diilinguifhed men 
that have been active in effecting the two late important re- 
volutions in America, whofe political and military' character 
will rank among the tirft in the pa. re of* hiilory. The great 
body o the people do not concern themfelvc* with politics; fo 
that their government, t^ouch nominally republican, is in faft 
oligarchical or ar ill ocrat teal. The V dpi mans who are rich, are 
in general fcnlible, polite, and hofpitable and of an indepen- 
dent fpirit. The poor are ignorant and abje£t; all are of an 
inquifitive turn, and in many other retpe&s wry much reft ru- 
ble the people in the caltcro dates. Theie is a much greater 
difparity between the rich and thr poor in Virginia than in 
any of the northern flates. A fpirit for literary inquiries, 
if not altogether confined to a few, is, among the body of 
-the people, evidently fubordinate to a fpirit ot gaming and 
barbarous fports. At almoil every tavern or ordinary on 
the public road there is a billiard tabic, a backgammon 
table, cards, and other implements for varum* game*. To 
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thefc public houfra the gambling gentry in the neiqliba’tr- 
hood retort to kill time which han.it heavily upon them; and 
at this bttfinef* they arc extremely expert, having been ac- 
cuAnmed to it from their earlicll youth. 'The paflion for cock- 
fighting, a diverlion not only inhumanly barbarous, but in- 
finitely beneath the dignity of a man of fenfe, is fo predo- 
minant, that they tvtn adverlife their matches in the public 
new f pa per s. 

The executive power* are lodged in the hands of a go- 
vernor chofen annually, and incapable o? a&tng more than 
three year* in feven. He is affUtcd by a courcil of ci^ht 
members. The judiciary powers arc divided among fcvtral 
courts. Legiflat ion i* cxercifcd by two houfes of affembly, 
the one called the Houft of Dtlegatet, compofed of two mem- 
bers from each county, chofen annually by the citizens pof- 
fc fling an eftatc for life in 100 acres ot uninhabited land, or 
2 5 teres witli a houfc on it, or in a hou£e or lot in fame town. 
The other called the Smaie, conlifting of 24 members, chofen 
quadrennially by the fame dedora, who for this purpofe Are 
diftnbuted into 24dillridta- The concurrence o* both houtes 
is nectflary to llic paffage o? a law. They have the appoint- 
ment of the governor and council, the judges of the ftiperior 
courts, auditors, attorney-general, treafurer, rcgiiler of the 
land office, and delegates to Congrcf*. 

Before the prefent war, there was exported from this Hate, 
communibut ana'u, nearly a* follows : 


Viginia 

n 

V.Tt’ie. 


Amclci. 

Quantity. 

- - 

5 s,poo hhd«. of iocc lb. 

Wheat, ... 

So:,* OQ huih 1 * 

Indian Cirri, - - - - 

6’wCyxx> buflicls 

Shi, puig. 


Mail*, {‘links, ficir.tlinp, fhinglcs, ftavei, 

3 C/ 30 C barrels 

T»r, fitch, iurp-istiof. 

Heltrjr, v«. (kins of deer, beavers, otter 1 , 7 
mufe-rark, rac. 010, foxc», - 5 

180 hhd*. of 6oolb. 

Pork, - 

4 />jo tarrels 

FUx feed, hemp, carton, 


Pit coal, t ie iroti, 


Prafc, - - 

j.ooo bufhels 

fteef. 

1,0.0 barrels 

Stuiveon, white ibid, he' ring. 


Brandy from pea* he* and Apples, whifley. 


Horfcr, 


The amount of the above ai tides is Sjo.ooo 1 . Virginia money, 
or 60*141 ifuineaa. 


The whole country before it was planted was one conti- 
nued foreft interfperfed with marfhes, which in the Weft In- 
dies they call fwamfis. No country now produces greater 
quantities of excellent tobacco ; and the foil is generally fo 
iandy afid (hallow, that after they have cleared a frefh piece 
of ground out of the woods, it w ill not bear tobacco after 
two or three years unlcis cow penned and well dunked. The 
forells yield oaks, poplars, pines, cedars, cypreffeg, fweet 
myrtles, chcfnuts, liickery, live oak, walnut, dog wood, 
alder, hazel, chinkapins, locuft- trees, faffafras, elm, alh, 
beech, with a great variety of fwcet gum* and inccnfc, 
which diilil from fcvcral trees; pitch, tai, rofin, turpentine, 
plank • timber, malls, and yards. Virginia yield* alio rice, 
hemp, Indian com, plenty of patlure, with coal, quarries of 
done, and lead and iron ore. 

VIRGO, in aftronomy, one of the ligni or conilellation* 
of the zodiac. 

VIRGULA Divinitoria, divining rod. Sec Mike, 
Vol. XU. p. 41. 

VIRTUAL, or Potential; fomething that ha* a 
pow’er or virtue of acting or doiny . The term i» chiefly 
underftood of fomething that aids by a iecrct invisible caufe, 
in nppofition to actual and fenfible. 

VIRTUE, a term ufed in various fignificatioo*. In the 
4 O 2 general 
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Virtu*!* general ,*t dcrnfci power, or the perfeAion of any thirg, 
Viftut • natural or lupernatural, animate or, inanimate, cf- 

t fertial cr accc ffirrjr. . But, in its more proper or rt drained 
fenftj virtue flgnific* a habit, which improve* and pcrfeA* 
the pofleffor and his aHions, See Moral Philosophy* 
n 0 8,p. 

VIRTUOSO, an Italian terra lately introduced into the 
Engliih, fignifyinif a man of curiofity and learning, or one 
who loves and promotes the arts and fcrcncc*. But among 
us the term Rems to be appropriated to thofe who apply 
themfelves to fume ettnotte and quaint rather than immedi- 
ately ufcfitl art or ftudy ; as antiquaries, colle&or* of ramie* 
of any kind, micrufcopicsl obfervers, &c. 

VIRULENT, a term applied to any thing that yicU* a 
virus; that la, a contagious or malignant pue. 

VISCERA, in anatomy, a term fi*»nifying'thc Came with 
entrails; including the heart, liver, lungs, fplecn, intellinea, 
and other inward parts of the body. 

VISCIDITY, or Viscosity, the quality of fomething 
that is vifeid or vifeous; that is, glutinous and fticky like 
bird lime, which the Latins call by the name of vifem. 

VISCOUNT ( Viet C«Mt), was anciently an officer un- 
der s»n earl, to whom, during his attendance at court, he 
acled as deputy to look after the affairs of the country. But 
the name wa* afterwards made ufe of as an arbitrary title of 
honour, without any fhadow of office pertaining to it, by 
Henry VI.; when, in the 18th year of his reign, he created 
John Bcaumor.t a peer by the name of vi/count Beaumont ; 
which was the fi'ft inftance of the kind. 

- A vifeount is cheated by 'catcnt as an earl is ; his title is 

Right Honourable; his mantle is two doublings and a hi If 
«f plain fur ; end his coronet has only a row of pearls clofe 
to the circle. 

VI SCUM, in botany ; a genus of plants of the clafs di - 
nr r< 7 , order tefraadrUp and in the natural fyltem arran cd 
under the 48th order, aggregate. The male calyx is qua- 
dripartite; the anthent adhere to the calyx: the temale calyx 
eon fills of four leaves; there is no Ryle; the lligma is obtttle. 
There is no corolla ; the fruit is a berry with one feed. 
There a-c 9 fpccic* ; only one of which u a native of Bii- 
tain, viz, the album , or common miffcltpe. It h» a fhnib 
prowin ; on the bark of fcveral trees : the leaves are conju- 
gate and elliptical, the ftem forke ! ; the flowers whilifh in 
the ale of the leaves. This plant was reckoned facred 
among five droids. 

VIdHNOU, that perfon in* the triad of the Bramins 
who is confidcrrd as the grefervtr of the nniverfe. Brahmt 
i* the creator a^d Siva the deftroyer; and thefr two, with 
ViJhnou, united in fome inexplicable manner, coni! itdtc />><;£• 
aw, or the fupreme nunun of the Hindoos. Sec Poly r«fe- 
I8M, 0*36. 

VISIBLE, fomething that is an ofcje&of fi rlitor vifion; 
or fomething whereby the eye is affected fo as to produce 
this fcnfalion. 

V 1 S 1 ER, an officer or dignitary in the Ottoman empire, 
whereof there aic two kinds ; one called by the Turks VU 
Jitr-auemy that is, “ grand vifier,” is the prime minifter 0/ 
ftate in the whole empire. He commands the army in chief, 
and prelldes in the div3n or great council. Next to him are 
fix other fubordinatc vificr*, called vjfiert of the bench ; who 
officiate as his councilor* or affeffors in the divan. 

VISION, in optic*, the aft of feeing or perceiving ex- 
ternal objects by means of the organ of fi/ht, the eye. See 
Anatomy, n° 142, and Metaphysics, n w 49— 

VISTULA, or Wcijxl, a lar*e river of Poland, which 
taking its rife in the mountains fouth of Silcfla, vifita Cra- 
cow, Warfaw, &.c. and continuing it* courfc northward, fait* 
into the Baltic lea below Dantzic. 


VISUAL, ta general, fomethiny belonging tq vifloa. 

V l PAL, in phyfiology, an appellation given to whatever C 
min.Jtcrs principally tu the co;i,lilutiag or mainuinin^ life ^ * 
in the bodies of animals : thus the heart, lungs, and brain, 
arc called vital parte ; and the operations or thefe part* 
by which the life of animals is maintained are called vital 
J until tni. 

VlTALI ANO (Don*ti), an eminent naturalift, wa* 
bom in l’adua the bth of September 1717. He I bowed 
from his childhood tlje grcitcll inclinrti m for l*oUny ani 
natural hiftory ; and, at the xge of twelve year*, knew all 
the medicinal plants, and ha J made a collection of natural 
productions. When fome years older, he profited by the 
fritndihip of the celebrated Pontcdero, and was gcneroufW 
fumilhed with book* and informations by the living profeb 
for Vallifneri jurviur. His bell matters were, however, hi* 
own mountain anJ maritime peregrination* ; which he be- 

f an in Dalmatia is 1743, and continued for five years. 

Ic was chofen for adjutant to the marquis Poleni, public 
prut c (for of experimental phyfic, and cultivated under io 
great a mailer all the pait* of phylicu mathematic*. With 
him he made a journey to Rome, and there became an ulti- 
mate friend of Leprotti the papal phyfieian, to whom he 
a: ter wards dedicated his Saggio tlehu florin ritJuralt dell* Arlri* 
atico: a work of great merit, which count Ginanni of Ra- 
venna endeavoured to depreciate, though with little fucccfs. 

The efl’ty of Dotiaii wa* published in 17^0, and wa* 
afterward* ttanflrtcd into French. The fame which our 
author acquired induced hi* Sardinian majefty to appoint 
him profeffor of botany and natural hillory at Turin. He 
wcut them very willingly ; made many excurfions among 
the mountain* of Savoy and Genoa, and would have beer* 
happy could he always, have converged with the mountain- 
eer*. who generally are harmlefs people. The king hi* 
mailer Tent him out of the way of hi* enemies, whole envy 
and hatred his merit alone had railed; he commanded himto 
fet out on a voyage to Egypt, and from thence to vifrt Sy- 
ria, Palestine, Arabia, and the Eaft Indie*, to make obser- 
vations and to collect the rarcll productions of nature. In 
1759 he was in Alexandria, law Egypt as far as the great 
cataract of the Nile, and a great part of Palcftine, Arabia, 
and Chaldea ; and in all thole trawls wa* exposed to fufirr 
the cruel conlequcnces of a bad choice which he had made 
of hi* companions. While lie Itaid at Baffora, waiting for 
orders from court, he fell ill of a putrid lever, and died in a 
few days. The new* of hi* death came to Turin about the 
end ot October 1763. He leit in manulcript two volume* 
in folio. 

VI TELLUS, the yolk of an egg. See Egg. 

VlTio, in botany : A genus of the claf* prntandrhiy or- 
dcr m-megyuiat and in the natural fyflem arranged under the 
46th order, ptaoracea. The petals cohere at thd top, and are 
withered ; the fruit is a berry with five feed*. There are 
1 1 fpeciet. ; the mod important o f which i* the vinifera or 
common vine, which ha* naked, lobe cl, firuiatci leave*. 

There are a great many varieties but a treital of their 
names would be tiicfofoe without being ufetul. All the 
fort* are propagated cither from layers or cutting*, the 
former of which i« greatly practiced in England, but the 
latter is much preferable. 

in chootinT the cutting*, you fhootd always take fneh 
(hoots of the lall year’* growth a* are ftrong and well ripen- 
ed ; thefe (hould be cut from the old vine, jutt below the 
place where they were produced, taking a knot, or piece of 
the two-year* wood to cacti, which (hould be pruned Imooth; 
then you (hould cut off the upper part of the (boots, fo as 
to leave the cutting about fixteen inches long. When the 
piece or knot of old wood is cut at both ends, near the 

young 
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ynunf (hoot, the cuttin » will refmble a little mallet ; from 
whence Columella gives tlie title o f mtiUolui to the vine-cut- 
ting*. • In mtkiu.; the cutting* after this manner, there can 
be but one taken from each (hoot j whereas raoll perfon* 
cut them into lengths o‘ about a foot, anil plant them all : 
which tv very wron.% for various tcaloos too tedious to 
mention. 

When the cuttin m are thus oteoared, if they are not then 
planted, they thould Ik placed with their lower part in the 
ground in a dry toil, lay mu fnmc litter upon their upper 
parts to prevent them *rom •!. yin£ : in this fituation they 
may remain till the beginning of April (which is the belt 
time for planting them) ; when you fhouU take them out, 
and wafh them from the filth they have contracted ; and if 
you find them very dry, you (hould let them (land with 
their lower pans in the water fix or eight hou'*, which 
will diftend their veflVls, and diipole them for taking root. 
If the Toun \ be Along and inclined to wet, you (houlJ 
open a trench where the cuttings are to he planted, which 
Otoidd be tilled with lime rgbbifh, the better to drain off the 
moiiiure: then ratfe the borders with fretti light earth about 
two feet thick, fo that it may Ik at trail a tool above the 
level of the ground : then you IhouU open the holes at 
about fix feet di fiance from each other, putting one rood 
ftrong cutting into each hole, which (horrid h< bid a fit tie 
flopin f, that their tops may incline to the wall ; but it mull 
be put in lo deep, as that the uppermotl rye may Ik level 
with the furface of the ground ; for when any part of the 
cutting is left above ground, moil of the buds attempt to 
(hoot, fo that the urength o 4 the cuttings is divided to 
noitrifls (o many (hoots, which mufl confcqucntly be weaker 
than if only one of them grew; whe-C'is, by burying the 
whole cuttin r in the ground, the (a*# is all employed on one 
fin »lr (Hoot, which confcqutntlr will be much (Longer; be- 
tide*, the fun and a ; r are apt to dry that part of the cutting 
which remains al>ove ground, and lo oilen prevents their 
bud* ♦rom (hooting. 

Hiving place! the cutting into the ground, fill up the 
hole reutly, prefling down the earth with vonr foot dole 
•bout it, aid rai e a little hilt jnfl upon the top of the 
cuttin 7. to cover the upper eye quite over, which will pre- 
vtvt it from drying. Nothing rrore is recefiary but to 
keep the ground clear from weeds until the cuttings br»nn 
to (hoot ; at which time you fhould look over them carefully, 
to rub off any (malt (hoots, if (ueb arc produced, fattening 
the firft main (hoot to the wall, which fhould be ciHi'lantly 
trained up, aa it is exte-ded in lec.gth, tu prevent its break- 
ingor hanging down. You mutt cbntinue to look over thefe 
once in about three weeks during the iummer teafon, con- 
ftwuly rubbing off all lateral ftiwti which are produced ; 
and be fore to keep the ground dear from weed*, which, 
if (tittered to prow, will exhautt tfir poodocls of the foil 
and ftarve the cuttings. The Michaelmas following, if 
your cuttings have produced ft map (hoots, yotffftould prune 
them down to two cyt*. in the fpring, after the cold wea- 
ther is pad, you mufl gently dig up the borders lo loofe the 
earth ; but yuii mull be very careful, in doing this, doc to 
irjure *the root* of your vines : you fhould alfo rsife the 
earth up to the Aems of the plans, fo as to cover the old 
wood, but not fo deep as to cover either of the eyes of the 
lafl year's wood. After this they will reqnirc no farther 
care until they begin to (hoot ; when you fhould rub off all 
weak dangling (hoots, lcavirg no more than the two produ- 
ced from the two eyes of the Lit year’s wood, which fhould 
be faftenrd to the wall. From this time till the vines have 
done (hooting, you fhould look them over once in three 
weeks or a month, to rub off all lateral (hoots as they are 
produced, and to jalica the main (hoots to the wall as they 


arc extended ip length ; about the middle or latter fnd of 
July, it wi II he proper to nip off the tops of thefe two (hoots 
which will ftrengthen the lower eyes. During the ftimrnet 
feafos you mutt confiantly k$<p the ground clear from weeds: 
nor fhould you permit any lort of plants to grow mar the 
vines, which would not only rob them of nouriflsmettt, but 
(hade the lower part* of the (hoots, and thereby prevent 
their ripening; winch will not only came their wood to be 
fpooay and luxuriant, but render it lefs fruitful. 

At> Co on as the leaves begin to drop in autumn, you fhould 
prune thefe young vines a rain, leaving three buds to each 
of the tttoots, provided they are ftron* : otherwife it is bet- 
ter to fliorten them down to taro eves if they arc good; for 
it is a very wrong p'sfticc to lca^c much wood upon young 
vines, or to le.ive their (hoots too long, which greatly weak- 
ens the roots; then you ihould ta'en them to the wall, fpr cod- 
ing them out horizontal each way, that there roty be room 
to train the new (hoots the following fumraer, au«l iu the 
ipritig the borders mutt be digged as before. 

The me* ot the fruit of the vine for making wine, See. 
■re well known. The vine wqs introduced by the Romans 
into Britain, and apptar* formerly to have been very com- 
mon. brain the name of vineyard yet adhering to the rui- 
nous fites of our cattles and motwftcncs, there lcrm to have 
been lew in the country but wh*t hod a vineyard belonging 
to them. The county of Gbuccttcr is particularly com- 
mended by Malnifbiiry in the twelfth century, as excelling 
all the reft of the kingdom in the number and goodnefs of 
its vineyards. In ihe earlier periods ot our htilory, the ifle 
of Ely was rxprcfdy denominated the JJle of Pint) by the 
Nornuiu. Vineyard* are frequently noticed in the deferip- 
five accounts of duomtday; and thofe of England arc 
even mem toned by Bede a& early as the commencement of 
the eighth century. 

Doom'd; ly exhibits to us a particular proof that wine was 
made m Eu^land^ during the period preceding theconquell. 
Ami a‘rcf the conqueft the biihop oi Ely appears to hive 
received at lead three or four tur.s ot wine annually, as 
tythes, from the produce «*f the vineyards in his diucefe * 
and lo have made ‘request refervations in his halm of a cer- 
tain quantity of wine for rent. A plot oi lartl in London, 
which now t.irins Katt- Smith field and .oruc adjoining llrccts, 
was withheld from the religion* heufe within Aldgate by 
four fucceftivc cortiliblcs o! the lower, in the reigns of Ru- 
1 us, Henry, and Stephen, and made by them into a vineyard 
to « heir great emolument and profit. In the okl accounts, 
of re clonal and vicarial revenues, and in the old remitters of 
ecciefiaiticd fuits concerning them, the tithe of wine is an 
article that frequently occurs in Kent, Surry, and other 
counties. And the wines o( GloticetterfHirc, within a cen- 
tury after the conqurit, were little interior to the French in 
fweetm-fs. The beautiful region of Gaul, which had nut a 
fin jle vine in the days of Cxfar, had numbers fo caily as the 
time of Strabo. ’i*hc fouth o: it was particularly ducked 
■with them; and they had even extended thcmfelvce into the 
interior parts of the country : But the gripes of the latter 
did not ripen kindly. France was famous for its vineyards 
in the reign of Vefpafian. and even exported its wines into 
Italy. The whole province of Natbontic was then covered 
with vines: and the wine-merchants of the country were re- 
markable for alt the knavifh dexterity ot our. modern brew- 
ers, tinging it with fmoke, colouring it (as wa* fufpected) 
with herbs and noxious dyes, and even adultcratin » the title 
and appearance with aloes. And, as our firft vines would 
be trail (plan ted from Gaul, fo were in all probability thofa 
of the Allobrogw in French* Compte. Thefe were pecu- 
liarly fitted for cold countries. They ripcited even in the 
fro (la of tbe advancing winter. And they were of the fame 

colum* 
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'Viw.« er,?*tir t and focrn to have been of (la* fan\e facies, a* the 
Vivcrm kl-tck Mufcadmeis of the prcfcnt day, which htve lately been 
’ vtrrn ~ tried in the ifl.uu!, I think, end found to be fitted fot the 
climttc- Thefc were pntty certainly broil «*ht into Britain 
a little after trine* l»:td lx*<*n canied over all the kingdoms of 
Gaul, and about the middle of the third century; when the 
numerous plantation* had gradually fpread over the lace of 
the latter, ani ir.uft naturally haw continued their progrefs 
into the former. 

The Romans, even nearly to the days of Lucullus, were 
very fcldomablc to regsle thcmfelvcs with wine. Very little 
was then railed in the compaf* of Italy. And the foreign 
vines were fo dear, that they were rarely produced at an 
entertainment; and when they were, each gueft van indidged 
crly with a Angle draught. But in the feventh century of 
Rome, as their cmqucrts augmented the degree of their 
wealth, and enforced the fphere of ’ their luxury, wines be- 
came the ohjeft of particular attention. Many vaults were 
conftruflcd, and good flocks of liquor depolitcd in them. 
And this naturally gave encouragement to the wines of the 
country. The Fakmian rofe immediately into great re- 
pute ; and a variety of others, that of Florence among the 
reft, fuc-ecded it rfbotit the clofe of the century. And the 
more wcfterly parts of the European continent were at 
oi;cc fubje&ed to the arms, and entichcd w-ith the vines, of 
Italy. 

Hut the fcarciry of the native, and dcamef* of the foreign, 

. * wines in that country, fevcral ages before the conqueft of 
Lmcsfhirc, had called out the fpirit of invention, and occa- 
(toned the making ot factitious wines. Thefc were ftillcon- 
* tinned by the Romans, and naturally taught to the Britons. 
And they were made of almoflrall the products of the or- 
chard and garden, the pear, the apple, mulberry, fervia, and 
rofe. Two of them, therefore, werethofe agreeable liquors 
which we (till denominate tyder and Jprrry. The lattrr 
would be called fyrvm by the Romans, and is therefore call- 
ed perry or pcar-zvsser by us. And the former affumed 
among tlic Romans the appellation of Jtctra t which was col- 
loquially pronounced by them Jidtra , as the fame ptonunci. 
aticn of it among the prcfcnt Italians fliows ; and retains 
therefore the denomination of cyder among ourfelvcs. 

VITREOUS Humour or the eye. See Anatomy, 
m® 142. 

VITRIFICATION, in chcmiftty, the conversion of a 
body into glafs by means of fire. See Glass. 

VITRIOL, a compound fait, formed by the union of 
iron, copper, or zinc with the tulphuric acid. It is of three 
colours, white, blue, and green, according to the metal. 
See Chemistry Index. 

VITRIOLATED, among chcmifts, fomething impreg- 
stated, or fuppofed to be fo, with vitriol or its acid. 

VITRIOLIC ac »o. See Sulihvhic Acid and Che mis- 

TRY -huleX. 

VITRUVIUS TOLLIO (Marcus), a very celebrated 
Roman architect, was, according to the common opinion, 
born at Verona, and lived in the reign of Auguftus, to 
whom he dedicated his excellent tienritc on aichitc&uic, di- 
vided into ten books. William Philander’* edition of this 
celebrated woik is cftccmcd. Claudius l’errault has given 
an excellent tranflation of it in French, with learned notes. 
There are alio fcveral Engliih tranflatiooa of Vitruvius. 

VI*] US’s Dance. See Medicine, n 1J 284. 

VIVERR A, the weasel ; a genus of quadrupeds be- 
longing to the order of ferae. They liave fix fore-tceth, 
the intermediate ones being (hotter, and more than three 
grinders, anu the claws arc cxfcrttd. There arc 27 fpecies, 
the principal of which are. 


1. The ichneumon, with the tail tapering to • point, tn£ Virrm. 
the toes dillant from cadi other; inhabits Egypt, Ilarbary, ■— “'T"" 
India and its ifianJs. Jt is there a mod ufeful auinyu, be- 
ing an inveterate enemy to the krpents and other noxiuus 
reptiles which in ft ft the torrid a one* : it attacks without 
dread that mod fat'd ot fcrpcnlt the Naj.i, or Cobra do Cv 
prllo; anJ (houl-i it '■cccive a wound in the combat, inftant- 

ly retires, and is laid to obtain an antidote *ron» a crrt’in 
hcib (according to Sparmar-n the c>pbr»rbiza ) ; jiftcr which it 
returns to the attack, and fcldom fads of vi&ury ; it is a 
great deftioycr of the cg_s <?? crocodiles, which it dies out 
o the (and; and even kills multitudes of the young of thole 
terrible reptiles : it was not therefore without rcaion that 
the ancient Egyptians ranked the ichneumon among their 
deities. This mimal h> at preient domefticatcd and kept in 
houfes in India and in Egypt, for it is more ufeful than a 
eat iu dc (troy in:' rats and mice; and grows very tapie. It 
is very :»£tivc ; Ipriogs with great agility on its prey ; will 
glide along the ground like a ferpent, and feem as if with- 
out feet. It liu up like a fquirrtl, and eats with its fore- 
feet, catching ar.y thing that is flung to it. It is a great 
enemy to poultry, and will feign itfeb de <1 till they come 
within reach ; loves filh ; draw's its prey, after lacking the 
blood, to its hole. Its excrements arc very fetid ; when it 
deeps, it brings its head and tail under its belly, appearing 
like a round ball, with two legs flicking out. Rumphius 
obferves how fkilfwliy it lei/.cs the ferpenta by the throat. 

Com to ovoid receiving an injury; and Lucan beautifully dc- 
feribes the lame addrefs of this animal in conquering the 
Egypl'. . alp. 

2. The vulpecula, or flifl-ng weafel, has a fhort fletdcT 
nofe ; fhort »‘ars and legs ; black body, full ot hair ; the tal 
long, of a black and white colour ; length from nofc to tail 
about 18 inches. It inhabit* Mexico, and perhaps other 
parts o* America. This and tome other fpecies are remark- 
able for the peftiferous, fuffocatmg, and mod fetid vapour 
they emit irom behind, when attacked, purfued, or fright- 
ened : it is their only means of defence. Some turn their 
tail to their enemy, and keep them at a diilance by a fre- 
quent crepitus; and others ejaculate their urine, tainted with 
the horrid effluvia, to the diilance of 18 feet. The purfuers 
are iloppcd with the terrible flench. Should any of this li- 
quor fall into the eyes, it almoft occaflons blindnefs : if on 
the clothes the fmell will remain for fevcral days, in fpite 
of all wrafhing; they mull even be buried in firth foil, id 
order to be fwcetcncd. Dogs that are not true bred, run 
back as foon as ^hey perceive the fmell : thole that have 
been uied to it, will kill the animal ; but arc often obliged 
to relieve thcmfelves by thrufting their nofea into the ground. 

There is no bearing the company of a dog that has killed 
one for fcveral days. Profcffor KaJm was one night in cicat 
danger of being fufTocatcd by qne that was purfued into a 
houfe where he fiept; and it affected the cattle fo, that they 
bellowed through pain. Another, which was killed by a 
maid-fervant in a cellar, fo ifiefled her with its fttuch, that 
(he lay ill for fcveral days ; ell the proviiions that were in 
the place were fo tainted, that the owner was obliged to 
throw them away. Notwithstanding this, the ftcftr is rec- 
koned good meat, and not unlike that of a pig ; but it mutt 
be (kin ucd as loon as killed, and the bladder taken carefully 
out. It breeds in liollow trees, or holes under ground, or 
in clefts of rocks ; climbs trees with great agility ; kills 
poultry ; cats eggs, sind del troys young birds. 

3. The zibet ha, or civet-cat, has fliort rounded ears; the 
back and Tides cinereous, tinged with yellow, marked with 
large duiky fpots difpofed in rows ; the hair coarfe ; that 
on the top of the body longed, (landing up like a mane ; 

the 
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VittM the tail fometimes wholly black ; fometimes fpotttJ near 
the bale ; length, from nofe to tail, about two feet three 
* ' ' inches; the tail 1 1 inches ; the body pretty thick. It inha- 
bits India, the Philippine Ifle?, Guinea, Ethiopia, and Ma- 
da;»afcar. The Lmous drug muftc, or civet, which is pro- 
duced from an aperture between the privities and the anus, 
in both lexe*, it Iccrcted from certain glands. The perlons 
who keep than procure the mulk by fciaping the infide 
of tlit ba ’ twice a- week with an iron fp?.tula, and get about 
a dtjm each time : but it is felt’om fold pure, being genc- 
rally mixed with lurt or oil, to make it more weighty. The 
male* yield the moll, efpecisdly when they are prtvioufly 
irritated. They are fed, when young, with pap made of 
millet, with a little flrfh or tifh ; when old. with raw flefh. 
In a wild Rate, they prey on fowl. Theic animals feem 
not to be known to the ancients : it U probable the drug 
was brought without their kuowin * its origin ; for it is 
certain the fire gentlemen in Rome 11 led per uincs. 

VIVES, in farriery. Sec there, £ xiv. 

VIVIPAROUS, in natural hirtnry, p.n epithet applied 
to fuch animals at bring forth their voting alive and per 
fed; in contradiliiottion to thote that lay eggs, which are 
called nvf tir ■ h» animals. 

UKRAINE, a large country o f Europe, lying on the 
borders ot Turkey in Europe, Poland, KuRL, and Little 
Tartaiy. Its name properly tignifics a/# o*tur. By a treaty 
between RuRia and Poland in 1693, the bitter remaiued in 
pofleflion ot all that part of the Ukraine lying 011 the well 
fide of the liver Dnieper, which is but ind -(Terentiy cultiva- 
ted ; while the country on the raft tide, inhabited by the 
CofTacs, is in much better condition. The Ruflian part is 
compnied in the government of Ki »f ; and the emprefs of 
RufTia having obtained the Polilh palatinate o' K10I, by the 
treaty ot partition in 179?, the whole of the Ukraine, on 
both fides of the Dnieper, belongs row to that ambitious 
and formidable power. The principal town is Kiof. 

ULCER, in furgery. See Chap. IV- SetL 1, 

Ulcfk, in farriery. See Farmiry, Sc&. 28. 

U LEX, in botany ; A genus of plants of the chif« of 
Sadtlpbia , and order of dtanir'm\ and in the natural fylletn 
arranged urdcr the 3 2d order, PapHionoitr. The calyx 
eonfifls of two leaves quinquedentate : pod almclt covered 
by the calyx. There arc two fpecics ; one of which, the 
Earo^wtu, the furze, goric, or whin, is a native of Britain; it 
is too well known to need description. Its ufes, however, 
arc many ; as .a fuel where wood and coals arc fcarce ; and 
as hedge-wood upon light barren land : its ufe as horfe pro- 
vender too feems to be fully proved though not yet etla- 
blafhcd See Ao*icultu*h, n° 47. and Fxmcb. 

ULIETEA, one ef the Society illandi. This ifland is 
about 21 logins in circuit. Its productions are plantains, 
cocoa nuts, yams, hogs and fowl ; the two latter of which 
arc fcarce. The foil on the top of one of the hills was 
found to be a kind of llone marie ; on the (ides were found 
Home featterrd (lints, and a few (mall pieces of a cavernous 
or Ipongy Hone lava, of a whiiifb colour, which feemed to 
contain fume remains of iron, fo that it may poffibly be here 
lodged in the mountains in a great quantity. Nothing was 
Heen on this ifland to diiUrguifh either its inhabitants, or 
their manners, from the other neighbouring iilard*. The 
firit Europeans who landed on this fhore were Mr (now 
Sir Jofcph) Banks and l)r Solan Jcr; they were received by 
the natives in the iroft courteous manner, reports concerning 
them having been their harbingers trom Otaheitc. Eveiy 
body feemed to fear’ar.i refpcct them, placing in them at 
the tame time the utmoil confidence : behaving, as if cot*- 
(ciou, that their v if: tors poifeifed the power of doing them 
nukhief without a dilpofition to make ufc of it. 

•• : 3 


ULIGINOUS, in agriculture, an appellation given to a Uliginous 
moill, moorilh, and lenny foil. Utiler 

ULLAGE, in gait* tag, is fo much of a caik or other ^ 

veflcl as it wants of being mil. . 

ULM, a free and imperial city of Germany, in the circle 
of Swabia, fcated on the river liter. It is a pretty Urge 
place, defended by fortifications ; and the inhabitants are 
Protcllants. Here the archive- of tlie circle a-e Lpolited, w 
and it carries* on a very ercat trade. The elector of Bava- 
ria became mailer of ir. in 1702, by n Hratagcm: but, in 
17C4, the French being vanquiflied at the battle of Huch- 
ftet, the Bavarians furrendcicd it by capitulation. The 
Roman CaiL lies hav* but two churches, ail the reft be- 
longing to the Protcliaiits. E. Lcn j. 10. J2. N. Lat- 
4 »- "• 

ULMUS, m botany : A genus of plants belonging to 
the dais o i pt*U*dria, and or. if of dyynta ; and in the na- 
tural fyftem arranged under the td order, Scabrid*. The 
calyx is quinquefid ; there is no corolla. 'Hie fruit is a 
dry, completed, membranaceous berry. There are three 
fpreics, one of which is a native of Britain, 'i he 
pt/Jris, common elm. The leaves are* rough, oval pointed^ 
doubly fenated, unequal at the bafe. Bark of the tmnk. 
cracked and wrinkled. Fruit membranous. The nvtmtana* 
or wych elm, is generally reckoned a variety of this fpc* 
cics 

All the fort* of elm may be either props fated by layer* 
or fuckers taker, from the root* of the old trees. The latter 
oi which is uenerxlly pra&ifcd by the nurfery-gaidencrs ; 
but as tlufc a*r often cut up with indifferent roots, they 
often mifeany, and render the -fuccefs doubtful ; whcica* 
thole which are propagated by Lycra are in no hazard, and 
always make hetter roots, and come on (slier than the other, 
and do not lend out fuckers from rheir roots in fuch plen- 
ty, for which rcafon this method ihould be more uni ver tally 
prafkifed. 

The dm delights in a Riff ft rung foil. It is obfervable, 
however, that here it grows comparatively flow. In light 
land, cfpecialty if it be rich, its growth is very' rapid ; but its 
wood is light, porous, and of little value, compared with that 
which grows upon ilrong land; which is of a dolcr ftronger 
texture, and, at the heart, will have the colour, and almoil 
the heavmefs and the hardoefs, of iron : On fuch foils the 
elm becomes profitable, and is one of the trees which ought 
in preference to all others to engage the planter’s atten- 
tion. 

ULSTER, the mod northerly province of Ireland. In 
Latin it is called U/h*U, in Irifh Cm Gut/Ij ; and gives the 
title of ea-/ to the dukes of York of the royal family. It 
is hounded by the Atlantic Ocean on the well, St George’s 
Channel and the Iriih Sea on the call, the Dcucatcdonian 
Ocean on the north, and on the fouth and fuuth weft the 
provinces of LeinRer and Connaught. Its greateft length 
is near 120 milts, its breadth about 100 ; and its circum- 
ference, including the windings and turnings, 460 ; con* 
uinin ; 9 counties,. 58 market-towns and boroughs, 1 arch- 
bilhopric, 6 bifhoprics, and 2 14 paiiHics. Ulfter abounds 
in lakes ami rivers, which fupply it with variety of fine filh, 
efpeciitlly falmon, betides, what it has from the fea, with 
which a great part of it is bounded. The fouthern part* 
of it are rich, fertile, well cultivated, and ioclofed ; but the 
greater part of the northern is open and mountainous — 

The towns of tHis province are in general the ncatcll and 
bell bu ll of any in Ireland, as well as the farm-houits ; 
which in moll parts of the kingdom arc conflrucUd of oo 
better materials than clay and draw. The inhabitants of 
Uitler»arc alio more like the Englifh in their manners and 
dialect thau thole of the other three provinces ; for as. H 
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Ulterior inrl tide* within itftlf the whole,' or hy Tar the greater part, 
H of the linen manufactory, the belt branch of trade in the 
j they have confluent! y the created intercoarfc 

with England. An En,. liftman, in fome part* of it, ic* 
deed, will imagine himfelf, from the firmiarity ot their lan- 
guage and manners, in his own country. This province 
had anciently petty kin^s of its own. It v*i full fnhjcdt* 
+ cd to ^hc Eng Li ft in the rrii»n of Henry IJ. by John Cour- 
cy, the firil who bore the title of ear! of Uifler ; hut it af- 
terwards threw off the yoke, and wu never entirely reduced 
till the reign of James I. when great numbers of Scots by 
hit encouragement went and fettled in it. Of thefe, molt 
of the prefrnt inhabitants are the descendants. This pro- 
vince was the full and principal Icene of the bloody maf- 
facte in 164!. 

« ULTERIOR, i i geography, is applied to fome part of 
a country or province, which, with regard to the reft of 
that country, i* fituated on the farther fide of the river, 
mountain, or other boundary, which tVpaiatcs the two 
countries. 

ULTRAMARINE, a beautiful blue colour ufed by 
the painters, prepared from the lapis lazuli by calcination. 

ULTRAMONTANE, fomething beyond the moun- 
tains. The term is principally applied in relation to Trance 
and Italy, which are feparated by the Alp.. 

ULVA, in botany ; a genus of plants of the clafs of 
cryptogama, and order of alga* The trustification is in- 
do fed in a diaphanous membrane. These are 1 7 fpecits ; 
ll of which arc Britiih plant*. 

They are all lelfi'c, and without roots, and grow in 
ditches and on ftonrs along the fea coait. None of them are 
applied to any particular ufc different from the re It of the 
algse, except perhaps the nmbi&CQlu , which in England is 
pickled with fait and preferred in jars, and afterwards hew- 
ed and eaten with oil and lemon-juice. This tpccics, call- 
ed in Eng lift the nave! (over, is Hat, orbicuhr, icfTde, and 
coreaccous. 

ULUG site, a Perfian prince and learned aftronomer, 
was defended from the famous Tamerlane, and reigned at 
Saxnarcand about 40 years ; after which he was murdered 
/ by his own fon in 1449. His catalogue of the fixed ftara, 

rc&incd for the year 1+34* wki publifhed at Oxford by Mr 
Hyde, in t 66 f, with learned notes. Mr Hudfon printed 
in the Enqlifh Geography Ulug Beig'a Tables of the 
Longitude and latitude or Places ; and Mr Greaves pub- 
lifted, in 1 -atin, his Agronomical Epoch at London, in 
j6 50. See Astronomy- Index. 

ULYSSES, king of Ithaca, the fon of Laertes, and fa- 
ther of Telcmachus, and one of thole heroes who contribu- 
ted moil to the taking of Troy. After the delimit ion of 
that city, he wandered for 10 years; and at tail returned to 
Ithaca, where, with the affiftvnce of Tele machos, he killed 
Antiuoui and other piinces who intended to marry his wife 
Penelope and leize his domi: ions. He at length red j red 
the government of the kin fdomto his Ion Tclcmachus ; ai d 
was killed by f drgonus, hi*, ton bv Cirre, who did not know 
him. This hero is the 1 ‘ubjeft o^ the Odyffey. 

UMBELLA, an vmbm, in botany : A fpccie* of re- 
centaclc ; or rather a mode of flowering, in which a number 
of fiender footilalks proceed fioin the tame centre, anil rite 
to an equal height, io as to form an even and generally 
1 found lurfaceat top. Sec Botany. 

UMBELLATjE, the name of a clafs in Ray’s and 
Tournefort’s methods, confiding of plants whole flower* 
grow in umbels, with five petals that arc often unequal, and 
two naked feeds that are joined at top and feparated below. 

The fame plants con ft it ate the 45 th order of Limucus’* 
Fragments of a Natural Method. See Botaxv. 
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UMBELLIFEROUS r lam rs, are fuch m havt thtk Urtslf* 
tops branched and fpread out like an umbrella. f, -«* 

UMBER, or UMbte, in natural hiftory, a fold brown 
or blackift fubfla-ice, ufed in painting; fo called fromOmfrio, pil _ 
the ancient name of the duchy of Spoleto in Italy, wbcnc it 1 
was firil obtained ; diluted with water, it ferret to make a 
dark brown colour, uiually called with us an hair talma-. 

Dr Hill and Mr da Colt a confidcr it as an earth of the 
ochre kind, it is *ound in Egypt, Italy, Spain, and Ger- 
many ; in Cyprus alio it is found in large quantities f but 
what we have brought into England is principally fromdif- 
ferent part* of the Tnikift di minions. But it mieht be 

found in considerable plenty alfo in England and Ireland, if 
properly looked after, fcrcral large maflrs of it having been 
thrown up in dig ring on Mcndip hill* in Somerletftirc, and io 
the county ot Wexford in Ireland : it is alfo fome time* round 
in the veins of lead-ore both in Derby Ihi re and Flint ihirc. 

UMBILICAL, among anatomiiU, fomething relating to 
the umbilicus or uavel. 

UMBRELLA, a moveable canopy, made of filk or other 
cloth fpread out upon rib* of whale-bore, and fupported by a 
llaff, to pioteCi a pet fon from rain, or the fcorchin g beams of 
the lun. 

UMPIRE, a third perfon chofen to decide acontrovafy 
k t to arbitration 

UNCI A, in general, a Latin term, denoting the twrlrth 
part oi any thing ; particularly the twel'th part of a pound, 
called in Englift an ounce ; or the twelfth part of a foot, 

called an inch. 

UNCTION, the all of anointing or tubbing with oil 
or other fatty matter. 

Unctioh, in matters of reli?ion, is ufed for the charac- 
ter conferred on facrcd things by anointing them with oil. 
Undiion* were very frequent among the Hebrew*. They 
anointed both their kings and high-priells at the ccrctnuoy 
of their snaiuumiun. They alio anointed the iacrcd vet* 
kls of the tabernzcle and temple, to lanftify and confccrate 
them to the fervice of God. The uo&ion of king* is fop- 
poled to be a ceremony introduced very late unraq the 
Chriftian prince*. It is faid that none of thr emperors 
were ever anointed before Juitinian or Jullin. Tlie empe- 
rors of Germany took the ptaCtice from thole of the eaikrn 
empire : king Pepin of France was the firil who received 
the unction. In the an9»cnt Chriltian church, uuttion al- 
ways accompanied the ceremonies of hantifm and confirma- 
tion. Extreme un&ion, or the anointing perfons in the 
article of death, was alfo praftifed by the ancient C'hriih- 
Kns, in compliance with the precept of St James, chao- v. 

14th and 1 5th verfes; and this extreme unction the Itomilh 
chuich has advanced to the dignity of a facrament. It is 
adminiftcrcd to none but fuch as arc affected with tome 
mortal difeafr, or in a decrepit age. it is refufed to im- 
penitent pcrlont, a* alfo to criminals. The pans to be 
auomted are the eyes, the ears, the noftriL, the mouth, the 
hands, .the fret, and the reins. The la/ty are anointed in 
the palms of the hands but priefts on the back of it ; be- 
caufc the palms of their hands have been already conic cra- 
ted by ouii nation. 

The oil with which the fick perfon is anointed reprefent* 
the grace of God, which is poured down into the foul, and 
the prayer uted at the time of anointing expreffe* the re- 
miffion of fins thereby granted to the fick perfon ; for the 
prayer is this : 11 By this holy unction, and his own irott 
pious mercy, may the Almighty God forgive thee what- ^ ^ ^ 
ever fin* thou haft committed by the Jtgbt” when the *) ct (frl 
are anointed ; by the bearing , when the ear* are anointed 
and io of the other fenics # . fnm ** 

UNDECAGON, is a regular polygon ©f 11 fides- JJJf* 

UNDE-^ 


t r n 


t 1 


’UaJat*- tTNt>ECENTVlR, a ma^iftratc among the ancient A- ?♦ The fucceffion to the monarchy of Great Britain Unfw*, 
thenian*, #!k> had to other colleagues or affocutc* joined fhall be the lame as was before fettled with regard to that'^ 
t’rln with him in the fame commiflion. The fan&ions of the of England. 

' undcceatviri at Athens were much the fame as thole of the 3. The united kingdom fhall be rtprefented by one par* 


verc much the fame as thole of the 3. The united kingdom fhall be rtprefented by one par- 
date frtvoti <ir martch<i *£t in France. They took care ot" the Iiament. 

apprehending of criminals ; fecured them in the hands of 4. There (hall be a communication of all rights and pri* 


judicc ; and when they were condemned, took them aezin yilc>,e* between the fubjc&s of both kingdoms, except where 
into cuftody, that the fcntcncc might be executed on them, it is otherwife agreed. 

They were chofen by the tribes, each tribe naming its own; 9. When England raifes 2,000,000 1 . by a land-tax, 
and as the number of the tribes after Calliilhencs was but Scutland fhall raile 48,000 1 - 


to, which made 10 members, a feribe or notary was added, tf>, *7. The flandard* of the coin, of weights, and of 
which made the number 1 r. meafures, fhall be reduced to thofc of England throughout 

UNDERSTANDING* See Metaphysics and Eo- the united kingdoms, 
cic. J8. The law* relating to trade, ctlftomt, and the cxcife, 

UNDERWALD, a canton of SwifTerland, and the fhall be the fame in Scotland as in England. But all the 
fixth in rank. It is bounded on the north by the canton oflier law* of Scotland fhall remain in force; but alterable 
of Lucern and by the Lake of the Four Cantons, on the by the parliament of Great Britain. Yet with thi* cau- 
call by the hiyh mountains which leparate it from the can- t ! °n, that laws relating to public policy are alterable at the 
ton of Bern, and on the weft by the canton of Bern. The diferetion of the parliament ; laws relating to private right 


religion of this canton is the Roman Catholic. 


UNDERWOOD, is coppice, or any wood that is not pk of Scotland. 


are not to be altered but for the evident utility of the pco- 


accountcd timber. 


22- Sixteen peers are to be chofen to reprefent the peer- 


UNDULATION, in phyfics. a kind of tremulous mo- age of Scotland in parliament, and 45 members to fit in the 
tion or vibration obfcrvablc in a liquid, whereby it alternate* boufc of commons. 

ly rifes and falls like the wave* of the fca. 23. The 16 peers of Scotland fhall have all privileges of 

UNGUENT, in medicine and furgery, a topical remedy parliament ; and all peers of Scotland fhall be peers of Great 
or compofition, chiefly ufed in the dreffing of wound* or Britain, and rank next after thofc of the fame degree at the 


See Pharmacy, n° 635. 


time of the union, and (hall have all privileges of peers, ex- 


UNICORN, an animal famous among the ancients, and cept fitting in the boufc of lord?, and voting on the trial of 
thought to be the fame with the rhinoceros. See Riiino- a peer. 


Sparmann informs us, that the figure o r the unicorn de- 


Tbefe are the principal of the 2 J articles of union, which 
arc ratified and confirmed by ftatutc 5 Ann. c. 8. in which 


feribed by the ancients has been found delineated by the ftatute there are alfo two acts of parliament recited ; the 
-Snefe Hottentots on the plain furface of a rock in Caffraria; one of Scotland, whereby the church of Scotian*, and alfo 
and therefore conjectures, that fuch an animal cither docs cx- the four univer fitiea of that kingdom, arc rftablfthed for ever, 
ill at prelent in the internal part* of Africa, or at leatt once and all fuccccding fovtragns arc to lake an oath inviolably 
did fo. Father Lobo affiima that he has iccn it. to maintain the fame ; the other of England, 5 Annie, c. 6. 

Us icoKN'F’Jb See Monozok. whereby the a&s of uniformity of 13 Etiz. and 13 Car. II. 

UNIFORM, denotes a thing to be fimitar, or confiflrnt (except as the fame had been altered by parliament at that 
either with another thing, or with itfclf, in relpcd or fi- time), and all other a£U then in force for the prefervation 
gure, flnidure, proportion, or the like ; in which fenfe it of the church of England, are declared perpetual ; and it 


(lands oppofed to difform. 


is ftipulated, that every' fubieqnent kin * and queen fhall 


UNIFORMITY, regularity, a fimilitude or rcfcmblance . take an oath inviolably to maintain the fame within Eng* 
between the parts of a whole. Such is that we meet with in land, Ireland, Wales, aud the town of Berwick upon 


figures of many fide*, and angles respectively equal, and an- 


And it is erected, that thefe two ails “ fhall for 


fwcrablc to each other. A late ingenious author makes ever be obferved as fundamental and cITcntial conditions of 
beauty to conliil in uniformity, joined or combined with va- the union." 


ricty. Where the uniformity is equal in two objects, the 
beauty/ he contends, is as the variety ; and where the varie- 
ty is equal, the beauty is as the unit nnity. 


Upon thefe articles and aft of union, it is to be obferved, 
I. That the two kingdoms are fo infeparably united, that 
nothing can ever disunite them ; except the mutual confent 


Uniformity, is particularly ufed for one and the fame of both, or the fuccefsful tv fi (lance of either, upon appre* 
form of public prayer*, and adminiftration of facramcnts, bending an infringement of thofe points which, when they 
and other rites, &c. of the church of England, preferibed were feparate and independent nations, it was mutually (b- 
by the famous flat. 1 Elia, and 13 and 14 Car. II. cap. 4. pulatcd fhould be “ fundamental and r ffential conditions of 
called the rf 3 of Uniformity. See Eitvrgy. the union.** 2. That whatever clfe may lx* deemed •* fun- 

UNION, a junction, coalition, or aflcmblage of two or damcntal aud cfTenti.il conditions,** the prefervation of the 


more different thini 


things in one. 

The Union, by way of 


two churches, of England and Scotland, in the fame flate 
that they were in at the time of the union, and the maintc* 


Union, or J be Union , by way of eminence, is more par- that they were in at the ume ot the union, ami the rnaintc* 
ticuiarly ufed to exprefs the aft by which the two feparate nance of the ads of uniformity which cftabhfhed the litur* 
kingdoms ot England and Scotland weie incorporated into gy, are exprelily declared fo to be. 3. That therefore any 
one, under the tiite of The kingdom of Gre«t Britain. This alteration in the con dilution of either of thefe churches, or 
union, in vain attempted by king James I. was at length in the liturgy of the church of England (uulcfl with the 
effected in the year 1707, 6 Anna:, when 25 articles were content of the rcfpe&ve churches, collective ly or reprefeu- 
agited to by the parliament ot both nation* ; the purport tztivciy given), would be an infringement of tfiefe “ fund*- 
©f the moft con fide r able being as follow* : mental and efientia! conditions," and greatly endanger the 

■ .That on the fitil of May 170% and for ever after, the union. 4. That the municipal Laws or Scotland arc or- 
kingdnm* of England and Scotland (hall be united iuto one darned to be ftill obferved in that part of the ifiand, unkfuaL 


kingdom, by the name of Great Britain • 
Vou XVIII. Fart 1 L 


tered by parliament j and as the parliament has not yet thought 
4 P proper* 
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Coifb« proper, except In a few inflances, to alter them, they (HU, with 
n , ( regard to the particulars unaltered, continue in full force. 
Brethren. UNISON, in mufic. See Interval. 

>m» > — UNI T, or Unity, in arithmetic, the number one; or one 
lingle individual part of discrete Quantity. 

UNITARIANS, in ccdefiaftical hiftory, a name given 
to thole who confine the glory and attribute of divinity to 
the Oie only great and fuptcrr.e God, and Father of eur 
Lord lefua Chrift. 

UNITED Brethren, or Umtaz Fratntm , in ecclcfi- 
aftiral hiftory, a church of which many of our readers will 
think that an account fufficiently full has been given under 
the word H err n hut. With that account, however, lome 
of the brethren have expreffed themfclves difiatibficd, in 
terms which might, without impropriety, be called acrimo- 
nious; and theprefent Editor of this Work, being convinced 
by his own experience how difficult it is to ext ad pure and 
unfoph'fticat ed truth from the perplexed writings of angry 
polemics, rcfulved, when he entered upon his laborious udk, 
to permit every fed of Chnftians to plead it* own caufe, 

• upon the finglc condition of not loading its opponents with 
opprobrious epithets. He hopes therefore that the public 
will forgive him for inferring the following account of the 
rite, progrefs, worship, and difcipline, of the church of the 
United Brethren, extracted from a tedious manufeript lent to 
him by one o: their clergy. He has faithfully abridged the 
narrative of his author ; but does not confider h rnfclf a* un- 
der any obligation either to maiutaiu its truth, or to cenvidt 
it of falfchood. 

According to this writer, the church of the United Bre- 
thren took its rife id Moravia during the 14th century ; 
though in the fcntence immediately following this aflertion, 
he fays, that it derived its origin from the Greek church iu 
the 9th century, when, by the inllrumentality of Metho. 
dius and Cyrillus, two Greek monks, the kings of Bulga- 
ria and Moravia being converted to the faith, were, together 
with their fukjr&t, united in communion with the Greek 
church. Methodius wa9 their firfl bilhop ; and for their 
life Cyrillus tranflated the Scriptures into the Sclavonian 
language. 

The antipathy of the Greek and Roman churches is 
well known ; and by much the greater part of the brethren 
were in procefs of time compelled, after many flruggles, to 
fubmit to the fee of Rome. A few, however, adhering to 
the rites of their mother church, united themfclves ia 1176 
to the Waldcnfcs, and feat mifiionarie* into many countries. 
In 1457 they were called fratret legit Chrijli, or brethren of 
the law of Chrift, becaufe about that period they had 
thrown off all reverence for human compilations of the faith, 
protefftng fimply to follow the doftrincs and precepts con- 
tained in the word of God. 

There being at this time no bifhops in the Bohemian 
church who had not fubmittrd to the papal jurifdi&ion, 
time priefts of the focicty of United Brethren were, about 
the year 1467, confccrau-d by Stephen bilhop of the Wal- 
detiles in Auftris (fee Waldens* s) ; and theie prelates, on 
their return to their own country, confccrated ten co-bi- 
{hops, or confeniors, from among the reft of the prefbyters. 
Jn 1523, the United Brethren commenced a friendly cor- 
xcfpor.de nee, firft with Luther, ard afterwards with Calvin 
and other leaders among the Reformers. A perfccution, 
which was brought upon them on this account, and fome 
religious difputes which took place among themfclves, 
^ threatened for a while the focicty with ruin ; but the dif. 
pules were in 1570 put an end to by a fynod, which de- 
creed that differences about non-eflcntialo fhould not dellroy 
their union ; and the perfccution ceafcd lx ISIS* *'kcn the 


United Brethren obtained an edift for the public fwvetfe rnhef 
of their religion. This toleration wa* renewed in 1609, £«t}»rav 
and liberty granted them to cre& new churches. But a ci- * 
aril war which in 1612 broke out in Bohemia, and a violent 
perfection which followed it tn 1621, occafioned the difper- 
lion of their minifters, and brought great dnlrefs upon the 
Brethren in general. Some of them fled to England, others 
to Saxony and Brandenburg, whtlft many, overcome by the 
fe verity of the perfccution, conformed to the rites of the 
church of Rome. One colony of thefc, who retained in 
purity their original principles and pra&ice, was, m 1722, 
conducted. by a brother named i.hnjiion David, from Ful- 
neck in Moravia to Upper Lufatia, where they put them- 
fclves under the protection of Nicholas Lewis count or 
Zinzendorf, and built a village on hi* eitate, at the foot 
of a hill called Hutlerg, or 44 Watch Hill" (fee Herrn- 
hut). The count, who foon after their arrival removed 
from Drcfden to his eftate in the country, fhowed every 
mark of kmdneis to the poor emigrants ; but being a zea- 
lous member of the church eftabliihed by law, he endea- 
voured for feme time to prevail upon them to unite them- 
fclves with it, by adopting the Lutheran faith and difcipline. 

This they declined ; and the count, on a more minute in- 
quiry into their ancient hiftory and diltinguifhing tenets, 
not only defitlcd from his firft put pole, but became himfclt 
a convert to the faith and difcipline of the United Bre- 
thren. 

The fynod, which in 1570 put an end to the dtfputea 
which then tore the church ot the Brethren into factions, 
had confidered as iton-effcutials the diltinguifhicg tenets of 
their own fociety, of the Lutherans, and of the Calvinifls. 

In confcqucnce ot this, many of the Reformers of both thefe 
fe&s had followed the Brethren to Hermhut, and been re- 
ceived by them into communion ; but uot being endued with 
the peaceable fpirit of the church which they had joined, 
they ftarted difputes among themfclves, which threatened 
the definition of the whole eilahliihment. By the indefa- 
tigable exertions of Count Zinzendorf thefe difputes were 
allayed; and llatutes being in 1727 drawn up and ag'eedto 
for die regulation both of the internal and ot the external 
concerns of the congregation, brotherly love and union was 
again eftabliihed ; and no fchifm whatever, in points of 
doClrinc, has fince that period difturbed the church of 
the United Brethren. 

In 1 735 the Count, who under God had been the inftru- 
ment of renewing the Brethren's church, was confccrated 
one of their bifhops, having the year before been examined 
and received into the clerical orders by the Theological Facul- 
ty of Tubingen. Dr Potter, then archbifhop of Canter- 
bury, congratulated him upon this event, and pronufedhi* 
afliltance to a church of confeffors, of whom he wrote itr 
terms of the higheft refpett for their having maintained 
the pure and primitive faith and difcipline in the mMft of 
the rooft tedious and cruel persecutions. That his Grace, 
who had lludied the various controversies about church- 
government with uncommon fuccefe, admitted the Mora- 
vian epifeopa! fuccctfion, wc know from the moll unque- 
ftionabtc authority ; for he communicated his fentimenu on 
the fubje& to Dr Seeker while bithop of Oxford, and from 
hi* l.ordlhip they came through a dignitary of the church 
of England to the compiler of this article. In conformity 
with thefc fentiments of the archbifhop, we are aflured that 
the parliament of Great Britain, after mature inveftigatioo, 
acknowledged the Uuitat Frol rum to be a Protcflant coif- 
copal church ; and in 1 794 an a£ was certainly palled ia 
their favour. 

Wc have clicwhcrc (fee Herrnhut) mentioned the 
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farortnble report that was made t® the court of Drefdcn 
Brethren. by a deputation which was appointed to examine into the 
principles and p radices of the United Brethren ; of which 
t he confequenee was, a toleration through all Saxony, as 
well as in Upper Luifstia, It if, however, acknowled ged 
by the author of the manufeript which wc ate abridging, 
that feme of the converts to the faith and dilcipltnc of the 
Unim Fratrvm , having previouily imbibed extravagant no- 
tions, propagated them with zeal among their r.ew friends, 
in a phrafcob:'y extremely rcprrhrnfible ; and that Count 
Zinzcndori himfelf fometirr.es adopted the very improper 
language of thofe fanatics, whom he wifbed to reclaim from 
their errors to the fuberncC* of truth t but it is added, that 
much of the extravagance and ablurdity which has been at 
tiibuted to the Count, is not to be charged to him, but to 
thofe perfons who, writing bis extempore Tenuous in ftxort 
band, printed and published them without his knowledge or 
confent. This account of the matter appean indeed ex- 
tremely probable ; and it is but juft ice to the Count to ac- 
knowledge, that he feems to have been very deCroua to dif- 
daim the improper expreffions, and to vindicate his church 
from countenancing that impurity which, whether jultly or 
not, was attributed to himfelf. 

This eminent benefactor to the United Brethren died ia 
1760 t and it is with rcafon that they honour his memory, 
as having been the inftrument by which God rtftored and 
built up their church. But they do not regard him as their 
bead, nor take his writings, nor the writings of any other 
man, as the ftandard of their do&rtnca, which they proftfs 
to derive immediate ly from the word of God. 
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ton, which does not, after bein'* thoroughly weighed, appear t/'rdted 
to the aflcmbly eligible in itfelf. B.-rthrm, 

In every fynod the inward and outward ftate of the u- T 
nity, and the concerns of the congregations and millions, 
are taken into confidcntion If errors in doftrine or de- 
viations in pra&jee have crept in, the fynod endeavours not 
only to remove them, but by falutary regulations to prevent 
them for the future. It confidm how many bilhops are to 
be confronted to fill up the vacancies oceafioncd by death; 
and every member of the fynod gives his vote for fuch ot 
the dergy as he thinks beft qualified. Thofe who have the 
majority of votes are taken into the lot, and they who are 
approved are confecratcd accordingly ; but by confcc ra- 
tion they are veiled with no fuperiority over their Brethren, 
fince it behoves him who is the greateft to be the fervant 
of all. 

Towards the conclufion of every fynod, a kind of ex ecu. 
tive board is chofen, and called the Eider’s Conference of the 
Unity. At prefect it conGfls of 13 elders, and is divided 
into four committees or departments : 1, The miffton't de- 
partment, which fuperintends all the concerns of the mif- 
fions into Heathen countries, a. The helper' s department, 
which watches over the purity of do&rine and the moral 
conduct of the different congregations. 3. The fervent t 
department, to which the economical concerns of the Uni- 
ty are committed. 4. 'fhc over Jeer's department, of which 
the bufmefs is to fee that the conftitjution and difeipline of 
the Brethren be everywhere maintained. No resolution, 
however, of any of thefc departments has the fmalleft lorcc, 
till it be laid before tlie aflcrr.bJy of the whole Elder's Con - 


It has been already ohfcrvrd, that the church of the Uni- fertnet, and have the approbation of that body, 'fhc pow- 


led Brethren is cpifcopal ; but though they confidcr epik 
copal ordination as neceffary to qualify the fervants of the 
church for their rcfpeClive functions, they allow to their bi- 
Ihopa no elevation of rank or pre-eminent authority ; thrir 
church having from its firft cftabliJhment been governed by 
fynods, confiding of deputies from all the congregations; 
and by other fubordinate bodies, which they call coufenncts , 
The fynods, which are generally held once in feven years, 
are called together by the aiders who were in the former fy- 
nod appointed to uipcrintend the whole unity. In the 
firft fitting a prefid ent is chofen, and thefc elders lay down 
their office ; but they do not withdraw from the affcmbly, 
for they, together with all bifhopt, fensores dvifes , or lay -ei- 
ders, and itiufc niimfters who have the general care or in- 
fp cation of foetal c on greg a tions in one province, have feats 


ers of the Elder’s Conference are indeed very extenfive. Be- 
fides the general care which it is commlffiorved by the fynods 
to take of all the congregations and miffiona, it appoints 
and removes every fervant in the unity, as circumftances may 
require ; authorises the bilhopa to ordain prefbyters or dea- 
cons, and to conlccrate other bilhops ; and, in a word, tho* 
it cannot abrogate auy o ( the conftitutions of the lynod, or 
enadt new ones itfelf, it is pofTeffcd of the fupreme executive . 
power over the whole body of the United Btethico. 

Befides this general conference of elders, which fuper- 
intends the affairs of the whole unity, there is another 
conference of eiders belonging to each congregation, which ^ 
diretts its affairs, and to which the bilhops and all other 
miniftcri, as well as the lay-members of the congregation, 
arc fubjoft. This body, which is called the Elder's Con- 


ies the fynod without any particular ekftion- The other ference of the Congregation, confifls, I. Of the mtmjltr as pre 


znrmbcrs arc, one or more deputies fent by each congrega- 
tion, and luch mini iters or miifionaries as are particularly 
called to attend. Women approved by the conjnrgations 
sic alto admitted as hcarus ; and are called upon to give 
their advice in what relates to the minifterial labour among 
their fex; but they have no decifive vote in the fynod. The 
-votes of all the •ther members are equal. 

In que (lions of importance, or of which the coitfequenees 
cannot be forefeen, neither the majority of votes nor the 
unanimous confent of all prefent can decide ; but tecourfe is 
had to the lot. For adopting this unufual mode of deci- 
ding in eedefiaftka) affair*, the Brethren allege as reafons 
the pra&iccs of the ancient Jews and the apofUcs ; the in- 
i efficiency of the human under (Landing amjdft the beft and 
pureft intentions to decide for itfelf in what concerns the 
aulmmiftralkm of Chrift’s kingdom 5 and tlieir own confi- 
dent reliance on the comfortable promifes that the Lord Je- 
fus will approve hi ml elf the head and ruler of his church. 
The lot is never made ufe of but after mature deliberation 
and fervent prayer ; nui ia any thing fubnutted to its deez* 


lident, to whom the ordinary care of the congregation is 
committed, except when it is very numerous, and then the 
general infpe&ion of it is entrufted to a feparate perfon, call- 
ed the Congregation Helper ; 2. Of the v>a r slen, whofe of- 
fice it is to fuperintend with the aid of his council all out- 
ward concerns of the congregation and to afliil every indi- 
vidual with his advice ; 3. Of a married pair, who cure par- 
ticularly for the fpiritusl welfare of the married people ; 4. 
Of a fngle clergyman , to whofe care the young men arc more 
particularly committed ; and, 3. Of ihofe who afiift 

in caring for the fpirilual and temporal welfare of their own 
fex, and who in this conference liave equal votes with the 
men. As the Elder's Conference of each Congregation is an- 
(werablc for its proceedings to tlie Elder’s Confirmee of the 
Unity , vifit aliens from the latter to the former are held from 
time to time, that the affairs ©f each congregation and the 
condu£L of its immediate governors, may be intimately 
known to the fupreme executive government of the whole 
church. 

Wc have already mentioned the cpifcopacy of the Brc- 
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tJmted thren, ana t \u very limited powers of their birtiop* ; and 
y”i U * n * have to add, that, in their opinion, cpilcopal confccration 
Frovi- ce>. doe* not confer any pow«r to prcfide over one or more con- 
i 'g relations ; and that a brfliop can diichargc no office but 
by the appointment of a fynod, or of the Elder’s come* 
rence o' the Unity. Prefbjtcts among them can perforin 
every function of the hiihou except ordination ; for if we 
underftaud the manufeript before us, he confirms by the 
laying on of hands young ptrfons when they firlt become 
candidates for the communion. Deacons arc affirtatits to 
the prtfoytm much in the lame way as in the church of 
England ; and in the Brethren’s churches dcaconefles are re- 
tained, for the putpof* ot privately admonishing their own 
fex, and vihting them in their ftckr.cfs: but though they are 
folemuly blefled to this office, they are not permitted to 
teach in public, and far kfs to adminifter the facraments. 
They have like wife fmioret Aviles, or lay-elders, in contra- 
diflinftion to fpiiitual elders or biff.ops, who are appointed 
to watch over the conltilulion and difeipline of the Unity 
of the Brethren ; over the obfervancc of the laws of the 
country in which congregations or millions arc cllabliOied ; 
and over the privileges granted to the Brethren by the go* 
vemment* under which they live. They do not ecmfidcr a 
Tegular courfe of literary education as at all ncccffary to 
qualify perform for admiflion into orders, provided they pof- 
dc(& a thorough knowledge of the word of God, what they 
call folni Chrifiian experience, and a well regulated zeal to 
ferve God and their neighbours. 

We have mentioned tlfewhere (Herrnhut) their daily 
meeting* in church for worihip and edification. On Sun- 
day, btfulcs the public prayers, which arc cither read from 
a liturgy or pronounced extempnre by the minificr, one or 
two fermons arc preached in every church or chapel ; and 
after the morning fcrvicc an exhortation is given to the 
children. Previous to the holy communion, which is adir.i- 
uillered on fume Sunday once a- month, and likewife on 
'Maumfay Jhurfdty, each per fun who intends to commu- 
nicate converfes with one of the ciders on the ftate of hi* 
foal* exprefiing lus defire to partake of the facrament. The 
celebration of the communion is generally preceded by a 
hvefertji, which isalfo kept on other folemn occafions. On 
Maunday Thuriday, before communion, the Brethren have 
# a folemn foot-voftjbing ; and at this, and wc fuppolc at other 
times, they greet one another with the kifi of charity. Tbcle 
ceremonies they confxlcr as religious rites, author ifed thro’ 
all ages of the church by our Saviour himfclf and his two 
■potties St Peter and St Paul *. 

* Jihn xii : . Our limits will not permit u* to give a fyftcmatic view of 
14 1 l*ct er the dodriual tenets of the Brethren. Though they ac- 
*♦* . knowledge no other llandard ot truth than the (acred Sctip- 

2 r ture *» they adhere to the Auglburg Confcfiion, and ipeak 
refpedtfully of the 39 articles of the church of England. 
They profeb to believe thui the kingdom of Chrirt is not 
confined to any particular party, community, or church ; 
and they confider thtmfclve., though united In one body or 
vilible church, as fpiritually joined in the bond of Chriftian 
love to all who are taught of God, and belong to the uni- 
versal church of Chrift. however much they may differ ia 
forms, which they deem noneffcnrials. But the reader who 
wi/hes to have a fuller account of this iocicty of Cbriilians, 
We mull refer to Cranz's Ancient and Modern Iltjhry of the 
Pr je/iuni Church of the United Hnlh'tn, printed in Lon- 
don, 1780 ; and to a work entitled An Expnftion of Chri- 
JUctn DoQrinc at taught i* the Proiefiani Church of the United 
Brtth'tn , London, 1784. 

UNITED Provinces, or Uxttra A T ei 1 xrlands, other- 
wife called the Repvlti: of Holland, confift of the (even pro- 
vince* of Holland, Zetland, Fritfland, Gioningcn, Over. 


yffcl, Zutphen, and Utrecht. They are bounded on the United 
weft by the German Ocean ; on the call by the circle of Provides 
Wcftphaha; and on the louth by Flanders, Brabant, and ’ J 
the duchy of Cleves. They compofe the created part of 
the ancient Batavia, wbofe inhabitants were foimerly fo x 
much renowned for their valour. Under the Roman* theyttauviam 
were exempt from imports and taxes, in conlequence olj^highe. 
bearing the honourable title of Allies of' the Refulti . rhe Ko- 

Thc Netherlands came into the poffcflion of the houfe of mani 
Aultria by the marriage of Mary ot Burgundy with the s 
emperor Maximilian : but on that prince’s rcligmng the im-F* 1 * un, kr 
penal crown, the 17 province* of the Netherlands dcvolvcd^v*^ 11 ' 
or right on Dun John of Spain ; but he and lit* fucccfforyp^ 
Philip le Beau dying in a Ihort time after, they, in 1505, 
fell under the dominion of Charles V. at that time a mi- 
nor. 

At this period the feven provinces, which now compofe 
the Republic of Holland, enjoyed* a kind of independence ; 
hut 'he policy and warlike difpofition of Charles loon re- 
duced them to obedience. When he refigned the Iccptrc 
to his (on Philip, the Low Countries were in a molt j 
fluurifbing condition. In this (mail trad of country were Finn rising 
reckoned no fewer than 350 latvc cities indued with walls, «f 
and 630c confiderable towns, all become rich by their ap- 
plication to the art* and to commerce. At the fame time, time, 
the love of liberty was very prevalent among the inhabi- 
tants, and they were jealous of every invafion of their rights 
and privileges. The arbitrary government of Philip was 
therefore very difagrceablc to his fubjeda in the Low Coun- 
tries, and the partiality fhown on all occafions to the Spani- 
ards foon loft their a flections altogether, 4 

The extreme foperllition, however, and cruel bigotry ofPrrfecjn-w 
Philip, proved the greateft fource of difeontent. The doc- of :,,cRc * 
trines of the reformers had been preached and received vrith^ onnc ^ 
avidity in the Low Countries. A cruel persecution of the 
reformed had been commenced by Charles V. infomuch that 
he is laid to have dellroycd no fewer than 10 z,ozo perfous 
on accouut of religion. This cruelty had no effett except 
to increase the number of heretics; which being observed, 
by Mary queen of Hungary, fitter to the emperor, fhe in- 
vited him to the Low Countries, that he might pcrl'onally 
behold the bad effects of hi* cruelty. Oil this the empe- 
ror granted a toleration, but Philip was altogether infle- 
xible. In order to proceed more effectually againft the re- 
formed, a court of inquifition was militated ; and under > S 
pretence that the three bilhuprico, which at thaftime com- 
ptehended the whole country, were too large, 17 of tncte c ft 4 bjtticd* 
dignitaries were erected, three with the title of arehbiftiops. 

To afford fuflicient revenues for thelc, it became r.cceffary 
to fuppref* foetal abbeys, which of itfclf produced great 
difeontent. But what gave the fmilhing ilroke to the whole ^ 
wav, Philip's announcing his intention of refiding conftant- Ooehd* oF 
ly in Spain ; his appointing the duchefs of Parma, hi* na- 1‘rmi »p- 
tural filler, to be regent of the Nctlierbnds ; and giving her P««‘ ted go- 
for a counfellor cardinal Granvele, a bloody pericculor of vcn ' e ^ lk 
the reformed ; at the fame time that the provinces were op- 
prefled by the violences of foreign troop*, for the payment • 
of whom they were alfo opprdTtd by taxes. Three court- - 
ells were cllabliflicd at Bniffcls ; one 10 preiide over the laws ♦ 
and courts of jufticc ; a fccoud to dire A every thing respec- 
ting peace or war ; and the third to manage the revenues : .* 
but Hill the duchcfs of Parma was ordered to confult Gian- 
rclc in every matter, and make him at all times her chief con- 
fidant. 

The duchcfs took upon her the government of the Low (r n j,j f r*7 
Countries in the year 1560; and was no fooncr arrived atjU^urer-. 
Bruffels, than complaints pnured in from all quarters agaiuft 
the inquifition* cardinal Grer-vclc, pjid the new bittioprics. 

The 
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XJo;*e>! The da chefs endeavoured to allay the ferment by fair words, 
Pro i n vaia. \ t the head the maleeontcnts were the pj incc 
' of Orange, count Egmont, and count Horn, who ftrenu- 
oufiy in(:ftcd on calling an afTcmbly of the States general, 
and laying befote them the grievances by which the country 
was opprefled. The event was, that in 1564 the cardinal 
was obliged to refign his dignity ; which yet did not pro- 
duce any good eflefl, as he was fuccccded by two of his 
creatures, Barlaimont and Vtgliut, who trod exa&ty in his 
foot dtps. They pufhcJ on the ioquilition to frcfti execu- 
tions; (li^matixed the principal nobility as heretics ; and on 
all occafnrs (bowed fuch violent and intolerable zeal for 
the Catholic religion, that one of Philip’s minifters repre- 
iented to him the dan ^cr there was of a total revolt of the 
l provinces, unlcfs the rigours of pcrfecution were fomewhat 
Intone relaxed. But Philip no looner received this intelligence, 
Yt^rj of than he replied, “ that he had rather be without fubjects, 
Fiilif. than y> e a hin^ of heretics.” AgTcrablc to this reply, all the 
obnoxious decrees were enforced with double rigour ; upon 
which the date of affairs became fo alarming, that it was 
thought ncccfiary to fend count Egmont into Spain, in or- 
der to have a perl'onal interview with the king on the fub- 
jeib. Philip, accuftomed to deceit, gave a fmooth anfwer, 
abated the rigour of his decrees, and ordered the gover- 
nante fotnetimes to confult with the prince of Orange. Thus 
tranquillity was for a time reftored ; but in the year 1566, 
it being difcoveied that a feheme for the total extirpation 
of the Protcftants had been concerted by the queen mother 
o* France, her fon Charles IX. and liabella queen of Spain, 
in a conference at Bayonne, matters became worfe than ever. 
That the information received concerning this dote table 
combination was true, very foon appeared, from Philip’s 
declaiming all the favourable interpretations which had been 
tnit upon his anfwer to count Eginont, and from his order- 
ing the inquifaticm to proceed with more fury than ever. — 
9 Hie confeque'cc of this was a general allocution againft 
*^' 8 abominable tribunal, which was lubfcribcd by all orders 
*K*iR'f the a,, d d*-'S rt, M of men, Roman Catholics as well as Protcltants. 
i»>qialiuoR. The confederates, headed by Henry de Brodcnrodc, a de- 
fendant of the ancient earls of Holland, waited on the du- 
chcfs of Parma, in fuch a formidable body, that flie was ob- 
liged todifmif# them with an abfolute promiie that their de- 
mands fhould be granted. Thefe demands were, that the 
inquiiition lhoukl be aholifticJ, and the edicts againft liberty 
of confcicncc recalled ; and for this (he immediately intcr- 
pofed all her interel! with Philip. Sir William Temple al- 
leges, that Philip, in coiifcqusnce of the governante’s re- 
moo H ranees, granted all that was dcfircd, but too late. All 
other bittoriaiifl, however, agree that he was inflexible, and 
that the duchcf* could procure no better conditions than 
that heretics fhould front that time forward be hanged in- 
ilead ot being burned. Even this appeared a couctfllon 
unworthy of the king ; the royal name was therefore for- 
bid to be ufed. 

Before the confederates proceeded to extremities, they 
fent deputies to Madrid; but, according to fomc authors, 
they were refufed admittance into the king’s prefcrcc. It 
appeati, however, that they had found means of reprefcat- 
in^ the true ftitc of affairs to the king, and of informing 
him that the difturbanect proceeded firdm tire detellation iu 
which the inquisition was everywhere held in the Tow 
Countries. Their reprefentationt produced no other cflcCt 
than an equivocal promile, which was evidently never in- 
Tlicwoplet 0 ^^ 10 be The governaote received order* to 

proceed againft heretics with the utmolk feverity ; upon 
ic:ij aft, of which the people broke out into atUof open rebellion. In 
tcWaoo. fcveral towns of Handers the churches were deftroved, ima- 
ges pulled down, ar.d all iLofe adta of violence cumuiitlcd 
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which are th; ufual operations of a Inwlcf* mob. The ILi'cd 
principal inhabitants, however, AiU remained quiet, and even * >r ‘ JT i!;C<1 '. 
did all in their power to red rain the violence of the com- ' ^ 

monahy ; fo that, had Philip made any kind of reasonable 
conceffiow, the public tranquillity might have been reftored. n 
Inllead of this, however, a new oath of allegiance was ad New oath 
mitiiftered by the i»over:iantc, and all perform wcie obligcd of . 
to fwear that they would regard as traitors and enemies rc< * u ’’ 

their country all whom the king fhould think proper to 
proferibe. This extraordinary proceeding was followed by 
the moft cruel persecution that can be imagined ; at the 
fame time that the duke of Alva was Cent into the Ncthcx* 
lands with an army of ic,oro veteran troops, to put the 
laft hand ro the mifery of the people, and fully to etablifh 
the dopotiim oi the court. Counts Egmont and Horn Zs 
took the above mentioned oath ; but the prince of Orange Prince of 
could by no means be induced to it, aud therefore retired Orange tt~\ 
into Germany, along with counts Brodcnrodc and Hoog- l,ra * 
ftratc. Their example was followed by great numbers of 
alJ ranks and conditions ; and after the arrival of the army 
commando-.* by the duke of Alva, fuch multitudes continued 
to emigrate, tliat the duchefs of Farina informed the 
king, that within a few days 100, cso famil'cs had left his 
dominions ; that in a fhort time the country mult be depo- 
pulated, in which c?.le there were would bo no occafion for 1.* 
a govemaute ; fhe therefore begged leave to rcflgn, before Ihwhcfi of 
fhe (hould have the mortification and difgrace oi bting left ^5”* rc “ 
alone in the Netherlands. ^ ,* + 

Philip immediately complied with the requeft of thetsfuccerd- 
prineefs, and the duke of Alva was appointed to fuccecd cd b r fl c 
her in the government. It may eafiiy be imagined tliat the ol 
milerics ol the people would now become intolerable. The 
king was a proud and mercilefs tyrant, fet at too great a di- 
ftancc from his fubje&s to be thoroughly fenfiole of their 
calamities, and totally deftitutc of companion had he known * 
them ever fo well. The new governor was of the fame diT- - 
pofition ; and the arm jr he commanded was fierce, rapaci- 
ous, and cruel, defn inr*, nothing more ardently than to enrich * 
themfclvea at the expence of the inhabitants. The whole 
country' was filled with blood and hotror; counts Egmonh - 
and Horn were ignominiouily executed, and the t Hate of f . 
the prince of Orauge was confifcatcd. Thefe kft proceed- prince of ' 
iugs drove the people into dclpair; and they invited tbertrajyr iu- 
princc to return, iu order to take upon him the defence of vifcl 
the country from tuch fnfuffcrablc tyranny and oppreflion. 

All this time the prince of Orange, and his brother * U * U 
Louis of Naflau, had been labouring to form alliances fur 
the defence of the liberties of their country. He had repre- 
fented matters in fuch a light to the emperor Maximilian, . 
that his Imperial m>*jcfty fent an ambiiffador to Philip, ex- 
horting him to treat his fubjc&sin the Ncthcrlandj with Id's * 
rigour. This embafly was hp.ughtiljrreceived; Philip continued 
his perfections, and the prince of Orange his picparatioriBLiofl**^ 
forentciingthe Low Countries- His full efforts, however, cootincnrcj 
were very uiilucccfsfuL A detachment of Germans in them the dif- 
fer vice of the prince attempted to penetrate into Brabaut ld,fant:l S e 
and furprife Ruremond ; but were defeated by a detach- oftflc 
ment from the duke of Alvx’s army.. Another party, co»- prUKC * 
biting chiefly of French, attempted to penetrate into Ar- 
tois by the way of Picardy ; but their officers were arrefled 
by order of Chailes IX. Louis NafTau, however, defeat- 
ed a body of Spaniards, and killed 6co of them on thefpot; 
hut the vigilance o( his enemies prevented him from drawing 
any advantage of conlcquence from hi* vi&ory. 

The duke of Alva wras fo much ohagrined at the defeat ■ 
fuftained by his party, that he intlantly aflcnabled bis troops • 

(rom all quarters. His army then appeared too formidable 
to be oppufed, and tlic prince of NalTau with couut Hon^ 

ftrate 
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JVited ftrate retired towards the river Eos. 
io. ir.cg>. e£ j ^ l | lc <juke 0 f Alva, and mutinies arifm« among their 
, 7 troops for want of pay, they were foon brought to an ac» 
Wince of tion, and totally defeated. The infantry were entirely cut 
N-iir.u a:;d in pieces ; the cavalry were hived, but all the baggage and 
II ' rf 'fl rife art ’ n!cT 7 WCT * ta hcu hy the enrnry. (n the mean time, the 
), % prince cf Orar.ge rran hafteniog to the relief of hisdiftteffcd 

the fluke of allies with an army of z^-CO men ; but having the miafor- 
*tlvj tune of being alfo defeated, and count Hoogftracc killed in 
Wir.ce of l ^ iC a ^*° n » k*» foldiets deferted in luch crowds, that he was 
Ora'n,: c «lc- al obliged to dtfband his army and return to Germany, 
ft veil, u: d This difaflcr happened in the year 1569. The duke of 
1! Ourd* hi* Alva refolved to make the moft of hla time. He entered 
a ,n >’* Bruffcls in triumph j and let loofc hi* vengeance againfl all 
who had in the lead aflifted, or been fuppofed to afTill, the 
1 0 prince of Orange. All the prifoners taken in the lall cam- 
duLe°[f^ ll ‘^ n weTe P ut to ; an< ** not contented with this 

Aivi. U * 11 barbarity, the cruel governor projefted nothing lets than the 
total extirpation cf the reformed religion, by the deftruftion 
of every one who profelfcd it ; and of rendering himfclf de- 
fpotic, by crefting citadels in all the contidcrable towns, 
which were to be garrifoned by his foldiers. He began 
with Amflerdam, in which he laid the foundations of a 
Wrung citadel. The people complained of it aa an infringe- 
ment of their right*, but the duke was deaf to their com- 
plaints. At Antwerp he caufed his ilatue to be c reded j 
and here he was figured treading ou the necks of two 
ic fmallcr ftatues, which reprefented the two cilatct of the 
Hi* insole- Low Countries. This piece of infolcnt vanity exafperated 
the peojde to a great degree ; ar.U they were dill farther 
provuked by a demand of the hundredth part of every man’s 
eftate to be paid immediately for the fupport of the army, 
betides the tenth of all the mcrchandife, and the twentieth 
of all immoveables, to be annually levied as a Handing re- 
venue. The provinces remonftrated, and refufed to fub- 
mit to fuch intolerable exaftions : the governor was infle- 
xible ; and being inccnfcd at their rctiftancc, he fent the re- 
girnenl of Lombardy to live at free quarters in the province 
of Utrecht. 

AU this time the prince of Orange was employed in 1 » 7 - 
ing plana for the deliverance of hi* diftreffed country ( but 
in 1 57 1, the duke of Alva growing impatient, ordered the 
hi« edict concerning the new taxes to be publifhed at Bruffel*. 
ecw taxes The city was inflantly tilled with confution ; the foldiers 
•** ® ra ®dSi feized on the goods of the inhabitants by force ; tradefmen 
ihut up their ihups ; and the pcafants ret 11 fed to bring pro- 
vitions to the market. The dates offered to pay a fubhdy 
of 2 ,000, coo of florins annually in ltcu of the intended tax 1 
but their offer was rejected. The drum heat to arms, and 
orders were iflued to hang all who refufed to comply. The 
foldiers were preparing to obey, when news arrived of the 
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fut render of Bricl in the ifland ot Voom, at the entiance 
of the Mcufe, to a fquadron of fhips of war that had been 
fitted out by the prince of Orange. Lumey, who com- 
manded the Iquadron, made a defer nt on the ifland from 40 
fhips, deftroved the churches. broke tlic images, and exe- 
cuted the priefts, but offered no violence to the other iniia- 
bit ants. 

However unimportant the conquefl of fo inconfiderable 
a place might appear, it alarmed the duke of Alva, and 
produced the mofl extravagant rejoicings in BrufTels. The 
from regarding it as the haibingevo* further oppofition, 

his cropped his taxes ai.d executions tor the prclcnt, and dili 
taxes. gently applied himicl* to lapprcf* the growing fpirit of re- 
bellion. He withdrew the garrifon from Bruflcls, and de- 
tached it under the command of Maximilian Hcrmin Buffo, 
againfl the fhips of war which were called Gumx. This of- 
ficer, endeavouring to force Uriel, was defeated b j the Q- 
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But being hard pulh- range fa&io®, and forced to retire with lofi to the ifland of United 
Beycrland. Trifling as this victory might feem, it ferved Prov iacvt, 
to animate the dcprrffed fpirits of the enemies to the go- f 

vernment. The prince of Orange, fer.fib!e of the advantage a psry of 
of poflrfling this ifhnd, exhorted the nobility of his party hi* force* 
to fortify and garrifon it ; his orders were obeyed, by wh*cn dsfcstcd by 
mean* lie (don became mafterof Dclfshahen, a town fituated 1 *** ® ucux * 
on the oppotite banks of the Mcufe. It appeared in Bof-Th c *G Uc . JC 
fu's retreat how unpopular the duke of Alva was in every tsk: Dells., 
part of the country. Dordrecht fhut its gites againfl himjhsbco. 
Rotterdam refufed to admit his troops ; but Boffu obtain- 
ing penr.ifiinn that they fhould pafs through in feparate fmall *6 
divilions, leized the gates, and began a geueral maffacre of 1 Ijhabitar ts' 
the inhabitants. Four hundred perifhed by the (word, 
town was pillaged, the women were isvifhed, and every pof-oed by the 
Able aft of barbarity and inhumanity committed. Re- Spaniard*, 
tribution was foon made by the enemy. Alva had detach- 
ed Offorio d’Angulo with a body of forces to (Secure Flufh- 
ing, a contidcrable port in Zealand, and to ereft a citadel. 

The inhabitants denied Offorio admittance, fhut their gates, 
and feized Paean co, a famous engineer, who had come to * 
mcafurc the ground where the citadel was to be crefted. 
Apprehending that attempts would be made to force them 
to fubmiffion, they petitioned I.uracy, admiral of the 
Gucux, for afliffance ; and he hirniihcd them with 200 men, 
under the command of Captain Trcflong. On the at rival 
of this reinforcement, the Spanifh engineer was hanged, and 
an unfucccfsful attempt made to furprife Middlcburg, the 
capital of the ifland of Walcherrn. Not difpirited by thin 
drfappointtnent, the Zealanders afliduoufly profecuted their 
cruizes upon the Spaniards, and obtained as much wealth 
as purchased a Urge ftore of arms and ammunition at Ant- 
werp. Joined by great numbers of Englifh and Scotch ad- 
venturers, they ventured to attack the duke of Medina Ccli, - 7 
fent with a firong Iquadron to foccced the duke of Alva ioDtike de 
the government of the Netherlands. The duke was com- Wed ox 
plctcly defeated, a great number of his (hies were takes, 
and a booty, amounting to near 1 , 000,000 livrcs, was car- by rheZva- 
ried off by the Zealanders. , landers u 

The duke of Alva now ordered a fquadron of fliipa to***- 
be equipped at Amflcrdam, to bridle the infoleoce or Lu- 
incy and the Zealanders, while he bulled himfclf in railing 
an army to oppofc the prince of Orange and Lewis de Naf- 
fau, who were making great preparations in Germany and 
France. To augment the army in the field, he had draught- 
ed moft of the garrifons. By this means the prince’s friends 
gained poffefCon of North Holland t and Louis dc Naflau 
was prqjefting a feheme to furprife Mons, with the inhabi- 
tants of which he held a fccrct corrcfpondcucc. The de- x8 
fign fucccedcd ; which emboldened moft of the cities and °f *h* 

towns in Holland to decUre againfl the government. TUjJJJjJ 
count dc Bcrgucs gained over fcvcial cities in Overyffcl.deci*,* ^ 
Gueldcrland, and Fncfland. In a word, the revolt became »r*ii> ft the 
fo general, that the duke of Alva foon found he could not s f* n “ r ds- 
long refill the torrent. He now, when too late, publifhed 
an edift to appeafe the people, fetting forth, that he would 
eonfent to remit the moil oppreflivc taxes, if the Hates could 
fugged any other means of raiting the ncceffary fupplies. 

He convoked the Statrs-gcueisl to meet at the Hague, 


but his orders wen? now difregarded ; and the States, in *9 
contempt of his authority, affcmbled at Dordrecht, inviting 
deputies from the prince of Change, the nobQity, and theSSa^e- 
towns that had declared againfl the governor. Here mo-ncral ii. f*. 
ncy was raifed to enable the prince of Orange to begin his* OUr °f ^ 
march. His forces amounted to 15,' 00 foot and 7000 £ 5 ”**°* 
horfe. He had promilcd to advance three months pay | 
and was enabled to perform bis engagements by the libe- 
rality and public fpirit of the Sutca-gencral And the cities. 

* He 
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He fhowed the addrefs with which he could manage end 
froonew. (faeft the people i and without the oamefo» foverei^n of the 
1 ' r province* under hi» government, he poffcfTcd the authority. 
He prefided at all military operations by fca and land; made 
and difpofed of office* at plcafure ; affetnblcd the State* ; 
and publilhcd all ordinances and re/nlations relative to the 
pretent date of affairs, without controuL However, he 
conduced matters with the utmoft delicacy, and nfed his 
power with great moderation, t« avoid giving offence to 
the free fpirit of the Hollanders. The Popifh religion was 
bamfhed the churches, and perfons of that perfuafion were, 
with great caution, admitted into public employment*. Not 
only the kind’s revenue and church tythes were appropriated 
to the public fcnricc, but the eftates of thofe who remained 
firm in their loyalty. In (hort, the moil vi <orous mrafures 
were taken for refifting the tyranny of Spain ; and thofe 
perfon* who had refufed the tythes to the government, vo- 
luntarily fubferibed their all to fupport a party formed in dc- 
w fence of liberty. 

HWfuc- While the States-gcneral were employed in way* and 
ida means to maintain an arir.y, the prince of Orange advanced 
to Rurcmondc, which he took by affault, 011 the refufal of 
the city to fupply him with ncccflarics. From thence he 
marched to lirabant, and raifed heavy contributions. He 
took Mecldin, Oudcnarde, and Dendermonde ; and could 
not reftrain the exceffes of the foldiets, who pillaged the 
churches, maftacred the priefts, and committed other barba- 
rities. Next he approached to Mons, betieged by the duke 
of Alva, with dclign, if poffible, to engage him to give 
battle. The duke baffled all his endeavours to force him, 
aud envied Mons by capitulation. The whole Spaniih do- 
minion, however, lately fo infolent and exulting, was ready 
to expire in the Netherlands, had it not been revived by the 
■afTacre of the Protcflants in Paris. 

While the fate of Mons was depending the dates of Hol- 
land met at Haarlem, to deliberate on the defence «f the 
province and the profecution of the war. Amderdam was 
m the enemy's hands, which greatly ohftruAed all their 
meafurcs. It was therefore determined to bcliege it; and 
the enterprise was committed to Ltimcy, chief of the 
Gueux. After putting the States to conliderablc cxpcnce, 
the projeA mifearried through Lumcy’s mitconduA. Wa- 
ter was hia element, but his vanity led him to difplay his abi- 
lities as a land-officer. He made regular appioachcs, aud 
was oiled in every attempt. 

housed rtduAion of Mons, and the depreffion of fpirit con- 

torture, fcquent on the maflacrc at Paris, obliged the prince ol O- 
range to retire to Holland, and encouraged Alva to inveft 
Dendcrmor.df, Oudcnarde, and Mechlin. The latter, be- 
itr.f ip do condition to refill, opened its gates ; but the Spa- 
ntfh foldiers chofe to fcale the walls, to give an air of affault 
to the enterprife, and countenance to the horrid barbarities 
intended. Proteftanis and Cathohc* were maffacrcd without 
^jdiftinftion. The town was pillaged, and the booty eftimated 
o.djy cf «t 400,000 florinr. All the other towns were evacuated 
ttid-ikciiby the garrifons, and loaded with heavy im portions by Al* 
va- As to the prince, he had now removed the feat of war 
into tlie province of Holland. Only this province and Zea- 
land remained film to their engagements ; the reft, over, 
whelmed with condensation, capitulated on the belt term* 
they could procure from the government. However, the 
country being llrong by its nature and fctuatirin among the 
waters, and more fo by a fierce, rough, and flurdy people, 
proud of their ancient fame, and the mod implacable ene- 
mies of Spanifii tyranny, it was determined to make the 
mod ti/orous rcfiftancc. Frederic de Toledo was difpatch- 
cd by Alva to begin the operations in Holland. He had 
already reduced Zutphca and Gucld aland ; and, fiuihed with 


fuccefs, appeared before Waerden, which he fummonrd to rni*e^‘ 
admit a garrifon. The burghera replied, that they were ^ T0Tincc \ 

intruded by the king witli the defence of the place, and ~ * * 

co'dd not r ec e i ve a military force without violence to their 
privileges and engagements. They foon had reafon to re- 
pent their firmnds ; the town was taken by furprife ; and 
all the burghers, afiembted in the gteat church to take the 
oaths of fidelity to the king, were wantonly butchered. In- 
fants, old men, women, and the lick, were all put to the 
fword, without pity or remorfe ; and of all the barbarities 
hitherto committed, this was the moll horrible. It was ima- 
gined that the terror infpired by fuch inflancc* of fcvcriiy, 
would reduce the people tu obedience, and fhake the obili- 
nacy of the other towns. The contrary cffeAs were pro- 
duced ; rate and dcfpair took poffcffion of every bread; and 
all determined to fumtr the lall extremities rather than fub- 
mit to fo cruel a tyranny. 

Having finilhed this tragedy, Frederic went to Amftcr- 
dam, to deliberate with the officers of the army about the* 
fiegcof Haarlem. Here it was determined, before they pro- 
ceeded to extremities, that the city of Amderdam fhould 
write to the magidrates, exhorting them, in the moll pathe- 
tic terms, to fubmit, rather than incur the punifhment in* 
fliAcd on Waerden. The council of Haarlem met to take 
this letter into confidcration. .Some were for foliciting an 
immediate reinforcement from the prince of Orange ; and 
others, who apprehended the prince was too weak to afford/ 
the ncccfTary relief, were for making the befl terms poffible: 
with the king. Thofe of the latter opinion were the tnagi- 
llratcs. Accordingly, without confulting the burghers, de- 
puties were diipatched to Frederic to flipulate conditions. In * 
their abfcncc, Ripperda, a gentlcmap of Frifeland, flrongly 
attached to the prince of Orange and the caufe of liberty*. 
afTcrnbled the chief burgher* ; and fo animated them again ft. 
the Spaniard*., that they refolvcd to ftand a liege, and fuffer' 
all tlie horrors of war, rather than lubmit. i hey fent to» 
the prince of Orange to acquaint him with their determi- 
nation, and to implore afliflance. Four companies of Germans j 
were detached to reinforce the garrifon of Haarlem j and befiegt*!,. 
the deputies, on their return, were lei red as traitors to their 
country, (tot to the prince of Orange, and by hi* order be- 
headed. Frederic was preparing to compel the burghers 
to fubmiffion. On the 19th of December he in veiled the 
town after carrying Sparendem fort by affault, with great 
lots and daughter of his foldiers. A variety of errors were- 
commitud in the attack, in the defence, and manner offuc- 
couring Haarlem. The affiulanta and defendants had equal- 
ly lhown the mfe Ives ignorant of the art of war, aud intpU— 
cable in their refentment. The prince of Orange uled eve- 
ry expedient to relieve the town ; but ail his attempts were 
irufltaled by untoward accidents, and the vigilance of the 
Spaniards. At lall, quite fpent with fatigue, delpiiring olr 
relief, weakened by ioifis, and totslly cxhaultec! of provilions- 
and ammunition, the burghers or Haarlem furrendered upon 34 * 
more favourable terms than they could well cxpcA. A fcw^ a ^ e ^ COifc ' 
only of the moil obftinatc were executed ; the reft were par- 
doned on taking an oath of fidelity, and paying an acknow- 
ledgment of i 5,000 florins. 

During the fiq*c of llaarlem, the Zealanders were per-- 
forming glorious achievement* by tea, and gaining victories taertffe* off 
over the Spanifh naval armaments- AU the efforts of ihe.th* Zc»- 
governor of Antwerp could not pievcnt their carrying off Hander* tjn 
great number olfhips out of the harbour. To revenge the' 6 ** 
infult, and relieve Middle burg and Rammekuis blocked uo - 
by the Zealanders, lie equipped a fquadron, and gave battle 
to Wertz, the Zealand admiral, but was defeated. Aftttv 
repairing and augmenting his fleet, he again fet fail with* 
futty large veil'd*, encountered a fquadron of Zealanders 
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ranch Inferior sn (Length, and met with Ms former fortune. 
Moll of liis ihip.s were funk or taken ; but he found means 
to puih into Middlcburg, with the broken icmains of bis 
fouadron, to the great joy of the garrifon, now reduced hy 
the fcarcity of provifions to the lail extremity. D’A vila's 
difgracc did not end here ; for, on Iris return to Antwerp, 
he was a third time attacked and defeated, with confiderablc 
toft, by Wertz, who thus repaired the difappointment of an 
unfucccfeful attempt made on Tolcn. 

6oon after the reduction of Haarlem, Alva, percei- 
ving that his feverity anfwercd no other purpofc than 
irritating the people more againit the Spaniih govern- 
ment, publilhed a pioclamation, couched in the mod footh- 
ing terms : but the people were not difpofed to confide in 
promifes fo often viokted, nor to throw thcmfclveti on the 
clemency of a prince and governor who had fhown them- 
fdves inflexible, implacable, perfidious, and inhuman They 
now cvpc&edthe worfl that could happen, and bid defiance 
to fottune. The Spaniards were preparing to inveft Ale- 
mar, and the Hollanders put evt.-y means in praftice to re- 
fill them. Eight months pay was due to the garrifim, who 
began to mutiny; but contributions were raifed, which 
fdcnced their clamours. Frederic of Toledo, with 16,000 
men, fat down before a town fortified by no regular works, 
and defended only by 300 burghers, and 800 foldiers, in 
extreme want of provifioas, and without the profpeA of re* 
lief. Sonoi, the governor, dcfpairing of being able to fuf- 
tain a fiege, wrote to the prince of Orange, that a place 
deftitme of troops, provilicms, ammunition, money, and every 
neccffary, ought to be evacuated, and the few foldiers in 
garrifon, and the burghers, faved from falling into the 
hands of the enemy, But the prince of Orange fo anima- 
ted them by a letter, that, to a man, the townfraen, gover- 
nor, and foldiers, determined to fact ifice their lives, and fpill 
the laft drop of their blood in the breach. Perftveranee had 
made the Zealanders mailers of Ratnmekins, contrary to all 
hope and probability ; the fame virtue, the prince obferved, 
urght fave Alcmar, a town of the utmoft confluence to 
the caufe of liberty. What particularly infpired the defen- 
dants with courage, was the prince's good fortune in fur- 
prifing Gertrud cnburg. Frederic pulhed the fiege with 

great vigour. He ordered the inhabitants of Haarlem to 
work in the trenches, and iuflain the firfl fire of their friends 
and countrymen. On the 1 8th of September, a battery of 
2o pieces of heavy cannon began to play ; a breach was 
foon effected ; the afTauh wai given, and repulfed with vi- 
gour, though fuilaincd by the bulk of the Spar.ifh army. 
From a Spanifh officer taken, the garrifon were informed, 
that Alva had given orders to retire, iu cafe he failed in the 
third affualt ; but if he luccecdcd, to put all to the fwotd. 
Their courage was whetted by this account, and prepara- 
tions were cheerfully made for withstanding the utmoft 
efforts. Frederic was foiled in every attempt ; the affail- 
ants were driven from the breach with prodigious (laughter; 
the Spanifh foldiers refufed to mount the walls ; in a ward, 
the fiege was raifed, and the town relieved, to the exceeding 
joy of the prince of Orange, and great mortification of Alva. 

This advantage was attended with another of lefs im- 
portance, but which equally ferved to infpirit the Holland- 
ers. "I Tie duke of Alva’s grand fleet, equipped with great 
labour and cxpcncc, was defeated by the Zealanders. 
Though the a&ion did not prove decifive, it greatly cha- 
grined the duke, as Boffu, one of his bed officers, was taken 
prifoncr, and his fleet afterwards dreaded to look the enemy 
in the face. 

Notwithstanding this fuccefs, the affairs of the States 
■were yet in a molt precarious fituation ; nnd their ability 
tofupport ihemfdvi* appeared in lire lug lie it degree pioble- 
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matical. Tlie Duke of Alva had refigned the government, tfnltd 
and his fucctffor Don Louis de Requcfnes had orders to l* i0V ^ nav 
puff* the war with vigour, while his autagonifts prepared * J 
for the molt obilinate retiflance. The firit advantage ap- 
peared on the fide of the prince of Orange, by the furren- 
dcr of Middlcburg. Hut this was foon balanced by the de- 
feat and death of prince Louis of NafTau. The Spaniards, 
however, were prevented from purfuiog the advantage they 
had gained, by a mutiny among their troops. 'This mutiny !o 
took place on a regular and well concerted plan. TbeJha tyitA 
foldiers depofed all their officers, appointed new ones, and army, 
eftablifhed a fort of community, veiling one of their num- 
ber with the chief authority. The diltreffea of the Spa- 
niards on account of this tumult were likcwifc augmented 
by a vi&ory gained by the Zealanders at ica ; when almoil 
40 oF the Spanifh fhips were taken or deftroyed. Philip 
then perceiving tint numhctlcfs difficulties would attend 
the redu£lion of the provinces by force, published an adt of 
grace ; but in fuch a limited manner, that it was unani- 
moufly rejected. Requefncs then determining to clofc the 
campaign with fume remarkable exploit, laid fiege to Ley- 
den. The city was reduced to the utraofl didrcls for want 
of provifion* ; the whole country was Lid under water ; 
and they could receive no relief except what was obtained 
by boats forcing themfrves through the enemy to the city. 

In fhort, they were reduced to the brink of dcllni£ion, 
when a violent fouth-wril wind drove the inundation ajair.fi 
the woika of the befiegers with fuch violence, that they 
were obliged to rclinquiih the enterprize for fear of being en- 
tirely (wallowed up. In their retreat they were attacked 
by the garrifon, and 500 of them deftroyed. This difap- 
poiutment fo provoked the Spanifh foldicry, that they de- 
pofed Valdes the commander, whom they had chofen for 
thcmfelves, and proclaimed their old one : a fecond mutiny 
eofued, and they marched in a tumultuous manner to 
Utrecht. Here, however, they met with a very unfavour- 
able reception. Barlaimont the governor declared them 
rebels and tiaitors to their king ; and gave free liberty to 
every one to malLcre them wherever they could be found. 

The mutineers attempted to fet fire to the gates ; but be- 
ing repullcd, and their leader (lain, they capitulated, were 
received into favour, and fent into winter-quarters. 

The year 1 575 commenced with fome negotiations for 
peace ; but thefe proving ineffectual, though the emperor 
inttrpofed his mediation as far as poflible, the war was re- 
newed with redoubled fury. Fortune now declared in fa- 
vour of the Spaniards ; and the States were reduced to fuch 
defpair, that they began ferioufly to think of making an 
offer of the provinces to fome i’roteftant power who might 
be able to defend them againil the tytanny of the Spaniards. 

This offer was made to queen Elizabeth of EngLud f but^. -39^ 
fhc declined it, for political rcafons. A negotiation 
even fet on foot for this purpofc with France, in favour of verci^t; 
the duke of Anjou ; but it ended iu nothing befidet the ad-*° quen 
vantage of eftabliftimg a mart at Calais for the difpofal of 
the prizes made by the Gucux. Philip, however, notwitlt- C * 
handing his power, had the utmoft difficulty in fupportin^ 
the cx pence of the war. He had already borrowed more Philip di 
than 4:1,000,020 crowns from the Spanilh and Genoefc^f^^ ' 
merchants, ami the intcreft flill unpaid now amounted to as b'* , ftu* n 
much as the capital. The war had befides coft a greater L 
fum fent in fpevie from Spain and the Indies, which, with 
the immente Ioffes occafioncd by the damnation of trade in 
the Netherlands, had quite rxhaufted the treafury. Large 
arrears wcie due to the troops ; they were every day mu- 
tinying, and fome broke out into actual rebellion. To 
remedy thefe evils, Kequcfnes demanded a fupply of the 
provinces ; and they aniwered iuin, by requiring rctlitution 
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^oeu n t * lelT P n ’ r ^*pf*' J'fmiflkw of tht Spunifli troop., 
s — Flanders, in particular, paid the defirtd fubfidy, by baha- 
cing it •g^inii half the damages the p-ovit»ce fulUined from 
the milcondu^ of the governor*, and the wart wantonly and 
imneceffarily excited. While this affair was in agitation, 
Kequcincs d:cd of an ardent fever : the council of (late af- 
firmed the adminiftrarion, and the prince of Orange took 
the opportunity of the confufion that enfued to lay the firft 
foundation of the Pacification ot Ghent, by which hit affairs 
41 were considerably retrieved, and the irreateft blow given 
C«fvfKMi to the court of Spain fhe had yet fuftained. All now was 
*, l .k ap<rch T ' n Fow Countries. l ire gam'fon of Ziriczee 
mutinied ror want of pay ; and to appealc them, tire council 
of ftate fent ioc^ooi livrrx, which the Walloon regiments 
under Madragon feizrd upon, after expelling the Spanilh 
foldiVrs, and woundiii(» and murdering their officers. This did 
not unite the Spanilh mutineers among themlclvcs ; they 
turned out the few remaining officers and made new ap. 
point menu. Joining with tlie i»arrifon of I.illu, they march- 
ed, to the number of 2000 men, towards the capital ; com- 
mitted horrible outrage* ; overwhelmed the inhabitants of 
Bruflcls with con lie mat ion j and, upon the 26th of July, 
feized upon Aloft, confined the principal burghers, and 
flanged up a king's officer. Phe molt favourable conditions 
were offered by the council of date, in order to appeafe the 
tumult, and provifiona were fent to the mutineers This 
created fofpidon in the inhabitants or BruffcU, that the 
mutiny was exerted by the connivance of the council, with 
a view of ruining the provinces, without incurring the re- 
fentment and odium consequent on any appearance of legal 
oppreffion Thry arretted the council, declared the Spa- 
nu «}« rebels, and took meafures in concert with the other 
cities and provinces for expelling foreigners out of the 
Netherlands. A confederacy to this purpofe was formed 
between the provinces of Hainault, Artois, and Flanderx, to 
which all the reft except Luxemburg)) acceded ; and Don 
John of Auftria, who had entered the Low Countries in 
quality of governor and 1 uccefTor to Rrqueincs, was obliged 
to live in obfeurity in Luxcmburgh until the llorm rtiould 
fuhfide. 

The prince of Orange was all this while profiting by 
thefe commotions. He had long laboured to have the 
States- general convoked ; and he now faw them not only 
affirmblcd, but preparing to make head againll the Spaniards, 
by a It ran»?e riciffitude of fortune, arifing from accidents 
which all his penetration and fxgacity could not forefee. 
United io councils a 'ainft. the common enemy, every mca- 
fare was taken for reducing the citadels of Ghent, Antwerp, 
and Maellricht, the chic’ places in the hanyjjs of the Spa- 
niards, and what mull prmripiUy contribute to their ex- 
pultion. Ghent citadel was taken on the 27th of Novem- 
ber, by the affiance of a (Iron? reinforcement of troops 
and artilleiy fent by the prince of Orange. At Antwerp the 
Bates ot Brabant were lefs fuccefsful. The citadel was 
xigorotdly attacked ; bnt the mutineers at Aloft entering 
the citadel to affift their countrymen, a tally was made, the 
befiegers were driven from their trenches, great part ot the 
town was confumed by fire, si^d the reft pillaged fur three 
days with every kind of inference and brutality, at a time 
when Antwerp was the moll fiourifhing and populous city 
in the Netherlands, and indeed among the moll wealthy in 
Europe. It is affirmed that the treafnre earned off amount- 
ed to four millions, bciides an infinity of rich mctchandile. 
This terrible calamity united Fapift* and Proteftants with- 
out diftinetion m a confederacy, and co-operated with the 
meafures of the prince of Orange to form the Pacification 
of Ghent : which was a confederacy of all the provinces to 
expel foreign ibldters ; to re ft ore the ancient orm of 
government ; to refer matter* of religion to the feverai 
Vox.. XVIII. Pan II. 


r ] 


U N I 


41 

Ars»crp 
**lcen »od 
ruLigtd. 


*tce. vc a;- 
>>»nce 


ftates of the provinces ; for ever to unite the ether ijr U~S«rf 
provinces in the fame onnr on filtered with Holland, 

Ze aland, and the prince of Orange ; to renew the com- 4 , 
snercc and amity between them ; to alkmble die Hates io Pamicatiou 
the manner pradlifed under the houfc ot Bur, fund y and 1 Gber.c. 
Charles V. j to fufpend all the rigorous edicts cl the duke 
ot Alva on the fubjedl of relit. 1 ion, until the States general 
thou Id take the matter into confederation ; to rrlcafi- all die 
natives made prisoners, mutually, without ranlom , and to 
red 01 c all things upon die fame footing as before the war, 
and the tyrannical government of the duke of -ha. 4t 

The States gcncial be, 'an with folic u in/ aid from the Tlje States 
queen of England. Their ambafiador had a gracious re- 
ception; and F.iizabcth advanced them 2o,Owcl. liesling, | ? 
on condition that the French ftiould not be inviicd into then'i^aUth. 
Netherlands, that they would accept of rcafonabk terms of 
accommodation if offered, and that the loan Ihould be te- 
paid the enduing year. Next a ceffation of hoftditics was 
agreed upon with Don John, upon his aflurancc* that every 
reatonable requeft of the provinces fhould be granted. On 
the 27th of December, deputies were fent with piopolalj 
to I>on John to difband die foieign troops ; but lie deli red 
to know what lecutity the States would give for their alle- 
giance after the departure ot the Spauilh forces ; and re- 
monllratrd againft the unreafonablenefs of diurming the 
king, while his rebellious JubjeCU were in arm*., and icadjr 
to feixe the 61ft opportunity of delerting their obedience. 

He likcwiie demanded lecurily with rripect to religion ; 
and infilled io warmly on this head, that it was obvious he 
had tio inclination to pait with the Spaniftiarmy be lore the 
provinces of Zealand and Holland embraced the Catholic 4- 
rcligion. After much altercation, necdllty at length obli*D®>» John 
ged Don John to grant all that waa rtquficd, to confirm the 
Pacification of Ghent, and difmifs the Spanilh army. 
had the king’s authority for his proceedings; the treaty Gn«iu 
was proclaimed at Broffcls and Antwerp ou the 17th of 
February ; and Don John immediately acknowledged go- 
vernor, and the king's lieutenant of the Netherlands- 

It mull be obferved, however, that when this edi& wa* Ol>jeAieni 
fipned, the provinces of Holland and Zealand, by the ad- fo - 

vice of the prince o? Orange, made the following objections, 
viz. that tiie States general had not eflablilhcd the right ofehepro- 
aflcmbling this fovercign tribunal in the penous originally v »nc<-* r>f 
invellcd with that power by the conllitutiou ; that in lomc 
paiticular inftanccs they had ftiffered an infraction of their 
privileges ; that the Spanifh troops were allowed to carry 
off the imcienfc wealth they luid acquired in the Nether- 
lands, and by the deftrndion of the city of Antwerp in par- 
ticular ; that no ftipulation was made in favour of thofie 
difpufieffed of their cLiates, &c. For thefe icafons the 
States and the prince re'll fed to fig’ll the cdidl, though tiicy 
conlented to all the articles that did not comradi& thofc 
fpeciiud, This laifcd a cootcntion, by which the public 
peace wan loon broken. Don John was (Imiuoua in re- 
commending violent meafures agaiuft the prince and his 
party. To this pwjyofc he wrote a ktler ia cipher to the 
kingt but this letter fell into the hands of Henry IV. of 
France, who tranfaiitted it to the prince of Orange. Ef« 
covedo, freretary to Don John, was next lent into Spain 
with a meffage to the lame putpok ; but liic governor be- 
coming inipxticni for hi* return, left the country himfclf, 
under pretence complimenting Margaret queen of Nil- 
vaire ng her journey to Spow. In this expedition he lcir.cd H"ftilidf» 
on tlic citadel of Namur .- hut aULinpttd to juftify his con-^^® 
duA to the States, by repreienling, that tie whs under a" 
neccflity of retiring to a place of lately, while lit faw the 
fiames of war and rebellion ready to break out all around 
him ; and concluded with defiring the States to diiarm the 
burghers of Brufkb, who were dofdy atUchcd to the 
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IT n!ie<J prince of Orange. This letter wan anfwercd by r.n invita- led Popery; and the count, who had fworn to the pacificv United 
f yin*. c*. t j on j- fum t | le to rC | Urn ; promiling at the fame time, lion of Ghent, wa.i retrained from attempting any change **' 

that they would, to the vtmoft of their power, bring to in religion, The face of affair*, however, took a led den 
puniihment all thofe who (hould form any d digit* a gain (b turn; John acquired great popularity, and foon difeovered 
him. This, however, was not only refilled, but the whole that foreigner* were the leading pcrlons. By his artihee 

tenor of las conduft afterwards (bowed, that he was refol- and policy he ftimulnted the people againft them ; they 

48 ved to commence holt ili tics, and that he was encouraged to were deprived of their feats in the provincial Hates, and 

P°*' ( J c ' hn do (b by Philip. The event was, that Don John was de- turned out of their office* in the government ol the cities. 
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rclii’um. The face of affair*, however, took a led den 
n; John acquired great popularity, and foon difeovered 
it foreigner* were the leading pcrlons. By his artifice 
i policy he ftimulfltcd the people againft them ; they 
tc dcpiived of their feats in the provincial Hates, and 


pofed from his dignity, the archduke Matthias was appointed Thus NalTau obtained the duel direction, and was able to 
governor general, and preparations were made for a near a: d co operate with the meafure* planned by h:» brother. Ana- \rd in 
vigorous war. The Spanish troops were ordered to af- thrr revolution happened in Groningen, of which the f!Cur L * roft ‘ J V*- 
ferr.ble in Naples and Milan ; levies were made in Burgundy de Billy was Governor. Billy was by bilth a Portu 'Udc, 

and Luxemburg!! ; and a refohition W29 taken of iuppotttng by religion a Catholic, and confcqucrilly a dependent on 

4 ? Don John with the whole power of the Spanilh monarchy, the court of Spain : he retufed to accede to the union of 
wf-h T° "pooic ibis formidable power, the .States, in 15)8, en- the provinces, and the Statcs-gcrerel found it nece(r*ry to 

^jiib!uh C . n tered into a new treaty with the queen of England; by fend to him Francis Martin Stella, with propofals for li-'iv- 

which that prineef* agreed to advance them ico,OOOl. ing the pacification of Ghent. Billy, fulpcGing that the 
Stcrlinr, and to afli .1 the provinces with fOOO h ot and deputy's real deJign was to excite a revolt in the province, 

) coo horfe; on condition that the loan {hould be repaid put him to the torture to extort confcffion ; alter having 
with intereft in eight months ; that certain towns (hould firil wounded him with his own hand. The deputy bore 
Ic ceded to her in fecurity ; and that the States fhotiii de- the moll excruciating tortuns with firmnefs ; and having » 
fray the expence of traufporting thtir troops, and take furgeon to dref* his wound to enable him to undergo a fe- 


them into pay, while they ailed in their fervicc. 


cond trial, he communicated fomething in the Greek lan- 


beth, however, afterwards departed from thefe conditions, guage, which the furgeon foon made public : in confequencc, 
under pretence that the French would fufpeit her having the mob atTcmbled, r cl cued Stella, declared lor tbe pacirx- 
fome de(i»cs on the Netherlands, and would tor that reafon cation of Ghent, and obliged Billy to quit hi* government, 
unite their forces with thofe of Spain againft her. Inftead The change of councils in thefe two provinces was of tbe 


of the Englilh troops, {he now propofed to fend John Ca- 
frmir, count Palatine, with JCOO foot and 30CO horfe ; re- 


utmoll fervicc to the confederacy ; and would have enabled 
the province to have encountered the whole power of Spain, 


f uiin g at the lame time to pay the money ftipulatcd, until had not their affairs been diltra&cd by drtfentieos among 
the Stales had confcntrd to this alteration. tlicmfclves. 


Bcfotse this treaty wa* concluded, Den John was joined 
hr an army of t6,coo foot and 2000 horfe, all chofcn ve- 
terans, commanded by Alexander Pamtfe, duke of Parma, 
the bell officer in the Spanifli fervicc. Being thus fuperior 
to the prince of Orange, the Spaniards gained fcvcral ad- 
50 vantages ; which, however, were more than balanced by the 

Aimer- lof* of the city of Amilerdam. 'Phis place had been dofely 
ti*I3esT" up for fevetal months by fea and land, and at latt 

I'f.ary with concluded a treaty with the friend* of the prince of Orange ; 
itvr prince by which it was Uipulated, that the Prott Hants fhould hold 
uf Orange, thtir religious meetings without the w?lh, and have a bury- 
ing- place within ; that the garrifon (hould be diffnndcd, 
and 600 men, commanded by the burghers, levied for the 
defence of the city ; that all perfons baniftied on account of 
religion (hould be recalled ; that Amilerdam (hould enjoy 
all its ancient privileges, and that all vacancies in public 
employments (hould be filled without diftinction of party or 
connexion. This capitulation, however, was foon after 
broken ; the Catholic migiftratci were driven out of the 
city, attended by the priefts and Popifti clergy of every de- 
nomination ; the images were pulled down, and only the re- 
formed clergy Coffered to preach publicly. Some ineffec- 
tual negociations next took place ; after w hich the Stales, 
tenftWe that the misfortunes and Ioffes in the winter arofe 
from the imfolution of the provincial Hates, veiled the 
archduke, the council of llate, and the prince of Orange, with 
a power of levying what number of troops they (hould 
think nectffary, and difpoiin.r of them as they thought 
proper, without referring to the Hates in every particu- 
lar : they only recommended that they would proportion 
jt the etpences to the revenue, which at that time amounted 
Revolution to 6: 0,0c o litres. About this time a revolution, greatly 
^e^Wcial to the common caufe, was effefted in Gucldrrland ; 
* John of Naflatf, brother to the prince of Orange, had been 
appointed governor of this province. Upon entering on 
the adminiftration, he perceived that the whole conduct of 
affaiis was in the hands of pcrlons ftrongly affcClcd to king 
Fhilip and the Catholic religion ■, moil of the cities profef. 


At tall the prince of Orange, perceiving that little confi- 
dence was to be placed in the unanimity of provinces rent 
by fa&ion, different in religion, and divided by ambition, 
political maxims, and private inteyeft, formed the fcheme of 
more clofely uniting the provinces of which he wns gover- 
nor, and cementing them with thofe more contiguous, in 
which the Proteftant intend prevailed. Such an alliance 
was fubjcCt to fewer difficulties than attended the more ge- 
neral one of uniting all the provinces ; it was iu ta£k the 
only meafure that could be propolcd with fafety, and it was 
profccuted with that alacrity and addrtfs for which William 
was deservedly celebrated. ^ 

On the 23d of January 1579, deputies from the provia- U-loa 
ccs of Holland, Zealand, Utrecht, FricfUnd, Groningen, Utrecht. 
Ovcryffcl, and Gucldeiland, met at Utrecht, aud figocd the 
alliance ever fmcc known by the name of the Union of U» 
trtchit the bafis of that commonwealth fo renowned by the 
appellation ot ^be Un.ted Provinces, This treaty of alliance 
was founded upon the uilrattion of the pacification of Ghent 
lolemnly acceded to by Philip, and the late iuvalion of cer- 
tain towns in Gueldcrland. It was not hereby intended to 
divide the feven provinces from the other ten, or to rtnounce 
the pacification of Ghent ; its objett was to preierve the 
liberty ftipulated in that pacification, by more vigorous 
operations, and united councils. The chief ai tides of this 
union arc the following. 

The feven provinces (hall unite thcmfcJvcs in intcreft «s 
one province, never to be feparated or divided by tellamenr, 
donation, exchange, fale, or agreement; refer ving to each 
particular province and city all its privileges, rights, cuftoou, 
and Itatutrs. In all difpotes arifing between either ot the 
provinces, the reH (hall interpofe only as mediators. They 
(hall affift each other with ltfe and fortune againil every 
foreign attempt upon any particular piovince, whether to 
rffabliffi fovercignty, the Catholic religion, arbitrary mca- 
furcs, or whatever tile may appear inconfiilcnt with the 
liberties of the provinces aud the intention ot the alliance. 

All frontier towns belonging to the United Provinces (hall. 
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t!W*ei If old, be fortified at the cxpence the province* ; if n> v, 
at the joint ex pence of the union The public imports »nd 
L ' duties (hall he firmed 'or three months to the highcil bidder, 
and employed with the kin >'* taxc* in the public fin vice. 
No province, city, or member of the union, (ball contrart 
jm alliance with any foreign prince or power, without the 
concurrence of ell the other members. Foreign powers (hall 
be admitted into the alliance, only by ccmfent of all the con- 
tracing parties. As to religion, the provinces of Holland and 
Zealand Hia.ll aft in that particular as they think advifahle : 
the reft fhall adhere to the purport of the C''i& publifhtd 
by the archduke Matthias, which pifcribed that no man 
(hould be opprefftd on the account of conference. All the 
inhabitants, from the age of - 8 to 6% (hall be trained and 
difciplincd to war. Peace and war fhall be declared by the 
unanimous voice of all the provinces, other matters that con* 
cem the internal policy fhall be rc.iuUted by a majority. 
'1 he dates (hall be held in the ufuil conftitutional manner, 
and roinaye fhall be deferred to future determination. Fi- 
ra!!y, the parties agree, that the interpretation of thefc a-ti- 
ties (hall remain in the Statrs-gmeral j but in cafe of their 
failing to decide, in the ftadtholder. 

This alliance was fo univeri’zlly approved, that in a fhort 
time the cities of Ghent, Nimeguen, Arnheim, Leewardeo, 
Vettlo, Ypret, Antwerp, Breda, Bruges, with fcveral other 
towns, befides a ;*reat number of noblemen and perfons of 
diftin&ion, embraced and figned the union, Thai the foun- 
dation of a commor-wealth was lard, but in a fluctuating and 
uncertain flate of affairs, when men were a^fuated by dif- 
ferent paffiont, views, ani intcrcft* ; intimidate' 1 by the 
great ftrength of the fipanilh monarchy, and fupported 
chiefly by a zealous adherence to liberty, and firm refolution 
Frfit'in to perilh in defence of freedom. The firft coin ftruck after 
f r»ck by this alliance is expreffive of the Attrition of the infant repu- 
£"{£ blkr. Here w?s reprefented a fhtp labouring amilft the 
travel, unafiifted by fails or oars, with this motto, Jmerlam 
qmo fata ftrant. 

It was expend, that the important objeft of ibis alliance 
would have attrafted the attention of the Walloons, and in- 
deed of all the Catholic inhabitants of the Netherlands : it 
in fact did fo, but in a different manner from what was ima- 
gined. The Walloons not only refufed to accede to the union, 
but they made the •ftron^eft renr.on ft ranees to the States- 
general upon the danger, impropriety, and illegality o f fuch 
hcrf;oes rf a confederacy. It appears from Strada and Bentivoglio, 
«*e of that the duke of Parma was at the bottom of their intrigues, 
luaai. j.j c ftimulaled and prompted their meafures, infpirin^ them 
with a jealouty of the Protrflant defigns on the Catholic re- 
ligion. In the end, he contracted an alliance with them ; 
and thereby confirmed by bis own example the legality and 
neceffily of the union of Utrecht. Immediately they began 
levying an army ; but ftill kept up appearances with the 
confederated pr vinces, though it was obvious that hoftilitics 
muft foon c- mmence. To prevent the effufton of blood, 
the emperor, as mediator, fet on foot another negotiation ; 
but Philip would allow no reafonable terms of accommoda- 
tion, and give no fecurity for liberty of religion. In Head of 
granting equitable conditions, he laboured to detach the 
prince of Orange from the union ; made him extraordinary 
pfopotals ; offered to icftore him to all his eftates, indemni- 
fy hi* Ioffes, nufc him to the height of power, and ^ivc him 
the firft place in his rrteem a~d favour. But William was 
too wife to rely on the piomifes of a king who had (hown 
himfc If perfidious. He determined to (hare the fate o* the 
Uioted Provinces to fult.l his engagements, and the hope 
corceived of his conduCd. 

While the prince of Orange was bufied in conciliating 
factions, forming alliances, and ftrengthening the union, 


the duke of Parma was nking nvrfurcs to dffconeert his Urlnd 
r.*jcC\s. and reduce the provinces to the king’s obedience. 

Ic difpa’ched Gonnga and Mondra -:or with men to ^ 

lay fiege to Maifien. The town was taken by adault; the Hi* fuc- 
govemor handed; and 4; o* the chic 1 inhabirants wcrctcfn. 
tortured to death, for having valiantly defended themfclvrs, 
and faithfully difchar^cd their duty. I» ih faid the duke of 
Parma disavowed this bloody procce'faiT, fo incor.fiftene 
with the charter of a hero. After fume farther incon- 
fiderable advantages obtained in the neighbourhood of Ru- 
remonde, the king’s army intuited Antwerp, where the 
archduke and the prince of Orange then refierd The State* 
army was intrenched near Borperhont, a poft attacked with, 
out fuccefs by the duke of Parma, after a b r iflc (kirmifh- 
in_r of two hours between the armies La None, how- 
ever, the general of the ftates army, not chon fin to (jtpnfc 
himfelf to continual alarms from the enemy’s cavalry, reti- 
red urder the cannon of Antwerp. 

On I-a Nnue’s retreat, the duke o f Parma inverted Mre- Mv-’dxkhc 
ftricht. The fiege began on the 8th o* March, and conti- t-kea, end 
nued without remiffion to the 29th o* June. This defence ‘h* inh tW- 
was deemed very extraordinary, as the fortifications were in'*^ ,w 
bad order, the gatrifon (lender, and the place but poorly 
provided with the rcctfTarie* of a fiege. One Sebaftian 
Tappin, an engineer by profeffion, a Proteftant, and a hrave 
and alert foldier, by his indefatigable vivihoce railed conti- 
nual ohftiurtiom to the duke’s approaches. The garrifon 
had furtained frequent affaults, and made divers bhiody fai- 
lle*, by which they were fo much fatigued, that during a 
parky the town was furpnfed and a great many foldier* were 
put to the fword ; but Tappin was faved by favour of the 
duke of Farm?, who pave itriCt order* that he (hould have 
quarter. For three days Mseftricht was a fccne of the ut- 
moft dcfolation and horror, the Spanith foldier* committing 
every excefs and enormity, in dcipite of all the endeavour! 
of the general to reftrain their licentioufnefs, an J maintain 
difciplinc. With fuch diligence did the duke apply himfelf 
to thi* liege, that, unable to fupport the fatigue, he wat fei- 
zed with a fever, which had near proved fatal. His iitua- 
tion infpired the enemy with frefh courape. They ventured 
to appear in the field; reduced Alort, and fome other places . 
of little confcqueuce ; but could not prevent the lofa of Me- oiftrctr-J 
nin taken by affault, though it*wa* foon after retaken by Situation ..f 
the prince of Orange. In Brabant the Itatc* likewife r ejpuU- 

tained fome advantages, thoujh of too unimportant a natuie* ,c * 
to merit attention. The truth t$, all the United Provinces 
were in a deploiable fituation ; and their trifling fucceffe* 
were owing entirely to accident, or the duke of Parma's ill - 
nets. Several provinces contributed nothing to the common 
caufe ; other* furnifhed but a final! proportion of the taxes 
agreed upon at the union. The army had loige arrears due, 
and lived at dilcrction ; in a manner more oppreffive to the 
people than taxes to the amount of their regular pay. The 
people clamoured again rt the date*; they threw the blame 
on th^ officer* for relaxini in the point o' difcipline ; and 
the officers recriminated, alleging, that the fault was in the 
dates, who failed in performing their engagement* to the 
airy. All w.rs in confufion ; but as no perfon would ac- 
knowledge his error, there appeared little hopes ot amend- 
ment. In a woid, nothing befides the fame diftixfi in the 
Spanilh army could have prevented the duke of Parma from 
reducing the revolted provinces to accept any terms he 
(hould think fit to prcicribe. He was equally in want of 
money ; and his late treaty with the Walloons required that 
he fhould difintf* all his foreign troops in the fpacc of fix 
weeks after the publication of the treaty. Hi* fituation 
indeed was fo deplorable, that he requefted leave to refign 
his cummaud, and retire with the foreign foldier* to Italy t 
4 Q_2 but 
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but the court of Spain had loo much confidence m his abi- 
lify to rn trail Co important a charge to another. In this 
flate of affairs the animoftty of the parties remained, with- 
out the power of flowing their refentment. The Rates were 
refolute, but unable to defend their liberties. Philip was de- 
termined, hut too weak to be dcfpotic ; ami both were obli- 
ged to content themfclves with publishing bitter remonftran- 
ces again ft each other. 

At l aft the prince of Orange renewed the treaty with the 
duke of Anjou. The queen of England was again offered 
the foverrignty, hut (he declined it for political real out. The 
duke of Anjou was, however, oppofed by a gre?.t number of 
the Reformed, on account o- thelbare his mother had in the 
horrid mafia ere of the ProtelUnts at Paris. All arguments 
to remove their prejudices were in vain. Anjou was a Ro- 
man Catholic, and that alone was {efficient to render him 
det citable. The piincc of Orange urged the neceflity of 
receiving the princt* Theolo. iau* and civilians allowed that 
it was lawful to have rccourlc in extremity to a Papift, but 
the people continued obdinate This dctcr.i.ined the prince 
of Orange to have rccourfe to the States- genera), to whom 
be lent a long remonftrancc, pointing out the caul'cs why the 
confederacy did not produce the intended effect ; and ex- 
horting them to re-confidcr the affair relocating the duke 
t»f Anjou. In confequerice, the States- general referred the 
prince’s rcmou.'liancc* to the provincial Hates and cities) 
and a'ter Ion ' deliberation*, and warm debates, it was at 
length determined, in i$ho, to call in the duke of Anjou, 
as the only refourcc in to great a calamity. Accordingly 
Anjou cho.(be year began with a folemn treaty, whereby the United 
Provinces renounced their allc dance to Philip, and acknow- 
ledged Francis Hercules de Valois, duke of Alen^on and 
Anjou, tor their (ovcrcign. The treaty confided of 27 ar- 
tides, ot which this wc have mentioned was the chief De. 
putics were feat to the duke of Anjou, to explain the arti- 
des, and congratulate him on hia acceflion. As to the arch- 
duke Matthias, finding himfclf unlupported by the emperor, 
the empire, and the numerous friends whom he txpe&cd 
would have joined him on his elevation, he cxpicffed no rc- 
fentment at the conduct of the provinces, which with great 
moderation he attributed to ncceffity. He only demanded 
to know their intention with ret petit to hi* own perfon | and 
the Hales made their ap-logy, by reprefentio.? the fituatiem 
of their affairs, alluring him o’ theii c?ecm, perm t tint! him 
to vefide in the Netherlands as long as he thought conveni- 
ent, and highly applauding the prudence and equity of his 
conduct during bis adramidralion. As to the provinces of 
Holland and Zealand, they were left wholly in the hands ot 
the prince of Orange, whole power as fiadtholdcr was in no 
irfpett limited by the dulse's fovereignty. After all, Gro- 
1 jus affirms, that the duke’s authority was merely nominal, 
rl«at lire real power devolved on the prince ot Grange, 
whole name, however, was ufed in all public a&s only in a 
fubaltem capacity. It was apparent indeed to the French, 
that William concealed ambitious views under the claak of 
patriotism ; but it was not convenient to difeover their fen- 
timenta. 

When the king of Spain was informed of this open de- 
fection of the Provinces, lie attributed the whole ro the 
prescribed, prince Orange, and proceeded directly to proicribr him ) 
he conhlcated his ellate, upbraided him with ingratitude, 
and attempted to Rain his charade r with ignominy. He 
even prom bed a icwaid of 25,000 crowns to whoever Humid 
bring him the prince ot Oraiwe dead or alive ; the fame to 
hri heirs, in cafe the perfon peri died in the enterpiile ; and 
he declared all thole proferibed, their off ate* conhlcated, their 
honours iukI dignities aboljfhed, who ?dhcrcd to William a 
jiioatb after the jmULigatioa of this edict*. 
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The prioee of Orange did not filcxtly ptfs ever this pro- tT« ir *4 
feriotion. He emplovcd one Vfilicr*, » Frenchman, to re- pluViacefc t 
fute the edict : hi* anfwer was well received, and is recorded " ' 
by hiftorians as a proof of the fpirit, the equity, the pru- 
dence, and the moderation of the prince. However, when 
it was propofed to the Rates for their opinion, with a tequeft 
they would publifh it in their own name, they declined it ; 
afii min.! for a teafon, that it contained fume fads too little 
known to be credited, and perhaps too much acrimony ami 
rclentment againff a prince whole power they Hill dread- 
ed. With link recriminations ended the iraniadion* of 
the year. 61 

The following year the Hates, after long deliberations at The >utes 
the i ia ; -ue, puhliihcd an edid, excluding king Philip 
any fovereignty, ri lit, or authority, over the Netherlands. ,j p f rmil 
This writing appeared 00 the 2*th of July 1581, under the f.ve* 
the title or Tht /IbJuiti'ion of Philip iwij» nf Spain. It was rcigutj. 
extremely well drawn up; Hated in the HrongcH manner the 
mutual privileges of the king and people ; proved that the 
allegiance o - the latter was voided by the bicach o! contrad 
on the fide of the former ; enumerated the opprefftve and 
tyrannical ads of his government ; fet alidc his authority 
for the mod cogent rcaions ; forbad money to be coined in 
his name ; and took every other Hep towards independence. 

It was in vain for Pliilip to remunHratc; ht knew the Hate* 
were to be convinced only by the fword ; to this there 'ore f, t 
he appealed. The duke of Parma blocked up Cambray fo Cambray 
dofely, that the garrifon was reduced to the txt’xmity o*'* *7 

living upon horfrt, dogs, and cats; though they ilill refuled^J^ 
to capitulate, in hopes of bciug fuccourcd. At length the 
duke of Anjou aflirmhled a body of to, coo foot and 4300 
horl'c, and appror.clied Cambray. The vifeount de Turennc 
and count Voids nduis undertook to force them tel vri with 
a body of men into the town ; but they were iurrounded 
and taken piiioners by the Spaniards. This disappoint- 
ment did m>t difeourage the duke of Anjou; he Hill preffed 
foiward with intention to attack the Spanifh li::cs: but the 
duke of Parma, not caring to hazard a battle, dclerted his 
works, and retired to Bouchain. As foon a» the duke of 
Anjou entered the city, he took an oath to govern it agree- 
able to its ancient laws, and to preferve the citizens in the 
full pofftfiton of all its liberties. He was now prided by 
the Hates and the prince of Orange ts march diiectly into 
1 * Uniters: he er.dcavouicd to comply ; but his army, com. 
poted chiefly ot .volunteers, was fo weakened by defertion 
that the ddign was laid afide. 

It was about this lime that the duke of Anjou relumed 
the notion of addtefliii.r Elizabeth queen of England. Not 
deterred by the ill fuccefs of his former negociation, he de. 
termined upou a voyage to England ; an excuriion which 
proved equally unfucceiiful to himfclf and unfortunate to 
the United Provinces, as during his abfencc the duke of 
Parma made himfclf mailer at Tournay, which concluded 6r 
the tianfaCtions of tliis campaign. He was mfgiff ceiitly 'l DCc, ® ? \ 0 ^ 
entertained, led into a perfuation that all would fuccccd ac 
cording to his wilh, and at length tired out with tedious 
expectation. In his abfcncc, St Guilan was reduced by 
the prince of Etpiihii. This general directed his march to. 
wards Dunkirk, with intention to join the French ’orces. 

The dukr of Parma, who had notice of his motion, repaired 
to feixe the opportunity of invefling Tournay. He be. 
gan his approaches, and was vigoroully received by that gar- 
riion, iufpiiited by the courage of the pnnccls Maria d'Ef- 
pinot, niece of the count Horn fo cruelly beheaded by the 
duke d'Alva. The town was (formed in breach by the 
duke of Paima, who fupported the efiailanti in perfon, re. 
ceived a wound, and had the mortification to Ice his Spa. 
luards thrown headloag from the walh* The duke of An- 
jou 
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Vrltwl jau repeatedly piqaufcd fueeours j but either forgot, or 
ounce*. (odJiJ not prr'orm his engagements : the Utter indeed is 
u ' the moft probable ; as he wu certainly a dupe to the fupe- 
rior policy of Elisabeth, who had not yet declared openly 
in favour o t the States. In the end, defpaiiitw of relief, 
Kara (Ted with perpetual watching, and weakened by Ioffes, 
the garrilon capitulated on the 19th of November. ihc 
conditions were honourable ; and the princcfa d'Efpinoi was 
treated with particular mark# of diftinftion by the duke of 
Parma, who highly cflecmcd the heroic qualities of this 
amazon. This advantage was iucceeded by another, ob- 
tained by the Spaaifh general Verdugo, over the confede- 
rate *tmy in Fritfiand, commanded by general Nonii ant* 
William Lew is of Naffau, a young prince of great expefta- 
t tion. It appears from the Spanitn account, that Non is 

was attacked in a dcf.le, where he could not diaw out his 
troops in battalia ; and that he was put in confulton, and 
defeated with great lofs. On the other hand, the Dutch 
writers allege, that he attacked the enemy ; but being in- 
ferior to tncin in cavalry, retreated in good order, with 
fcarce any loft. 

The year 158a liegan with a fpc&acle very u~ufr.al in 
the Netherlands, the public entry of a fuvereign elected by 
the people. i hc duke o* Anjou fetting fail from England 
on the 8lh day of February, arrived on the 10th at Fluih- 
ing, where he was received by the princes of Orange and 
d'Efpinoi. Next day they let out fur Antwerp with a 
magnificent retinue, and went up the Scheld attended by 
50 barges. His reception at Antwetp was fplcndid beyond 
any thin? ever feen in the provinces ; they even exceeded 
the pieparations made for Philip lumfclf on his being ap- 
pointed to the government in tlie Netherlands by Charles V. 
his father. A theatre was erefted before the walls of the 
citadel, in which was placed a chair of (late, covered with 
cloth of gold. There the duke was Tested, am* 
dilions were tead to him, upon which he was 
duke oi Brabant. When he had I w orn to ob(e 
tides, he was clothed with the ducal robe, and his head a- 
dumed with the ducal coronet by the prince of Oram>«{ 
who faid, 4 * I will pin it in fuch a manner that It will not 
he eafily fhakcu an cxprcfXian which at that time was 
taken ior a happy omen, though it foot* proved fallacious 
While the lutes of Brabant were employed in feftivity 
and mirth, a Biicayau merchant, named "G-i/ftr Ana$ra % 
haJ contrived a projeft to redeem his (battered fortune by 
the death of the prince of Oranje. Fie corrupted one of 
his domclhcs, by the promife of hall the reward, to fir ike 
the blow. The affafhn entered the citadel ; and as the 
prince was palling after dinner into another room, dilctuuved 
• piftul, and dangcroufly wounded him behind the car. The 
prince wan dunned with the force ot the ball, and before he 
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afflrmed on the rack, that the duke of Parma was privy to 
the detign, who promilcd he (hould have the reward : upon . 

the whole, Gerrard teems to have been an cnthufuil, and 
his crime the rcfult rather of infinity, than of any concerted 
fchente, or malicious intention. His punifhment, however, 
regarded only the aftion : it was cruel beyond meafurc, 
fhocki’ig to humanity, and a linking indance of the vehe- 
ment party fpint of the times ; not of the juilice of the 
judges, Or the attachment of the people to the prince of 
Orange. 

The United Provinces were now in a mod deplorable fi- 
tuation. t he duke of Anjou had been totally unable to 
refill the duke of Parma, in ctofequcnce of which many 
towns had been taken ; and in other refpeft* the dates had 
fuilaincd immenfe Ioffes. The duke of Anjou, chagrined 
and difsppoiuted, had retired to France, where he died. 

But above all. the lofs of the prince of Orange feemed to 
give the finifhing ilruke to the affairs of the dates ; and 
confuliou and anarchy now reigned in their councils. The 
provinces of Zealand and Holland alone endeavoured to re- 66 
pair the lofs, and ff.ow their gratitude to William by cleft- p,:nce 
in* his fan Maurice their ftadiholdcr and captain-gentral.^*^ 
by fca and land. Maurice wa* at that time only 18 ycars t tad:hd!«ri 
of age ; but appeared in every refpeft worthy of the high 
dignity which had been conferred upon him. The firft Hep 
taken by the confederates was a foie run renewal of the treaty 
of Utrecht ; after which the mod vigorous preparations £7 
were made for the defence of the country. _ But before anySucccf* of 
thing of conlequence jcould be done, the duke of Parma bad c h^ 
reduced .Lifkcnlhouk, Dendermonde, Vilvordc, Ghent, and vr<iw 
Antwerp ; which llruck the dates with fuch terror, that 
they again offered the lovctcignty to queen Elizabeth. This 
was once more refufed ; though that priocels engaged, by 
a new treaty, to affiil the dates both with men and money. 

An army was accordingly fent into the Netherlands uuder 
the command of the earl of Lticedcr ; but it docs not ap- 
pear that this was cf any cffcntial fcrvicc to the caufc ; foe 
the conduft of that general was fo exceedingly improper, 
that he was not only baffled in every military cntcrprifc, 
but drew upon himklf a general odium. It is very pro- 
bable indeed that the States could net long have fupponed 
ihtmftlvcs in inch circumdanccs, lud not Philip ratal y en- 
gaged in a war with England, with whofe naval power he 
could fcatcc be enabled to cope by any fupenority m num- 
bers whatever. The defeat of the Spanith arm..t!a in 1588* * c ce 
gave fuch a blow- to the power of that nation, as totally ?£!!?•"*» 
difabled them Irem carrying ox the war in the Netherlands. 1 * ***’ 
Indead oi lending the proper afUiixncc to the duke 01 i ’ar- 
ms, that general received orders to haftrn to the aid of the 
duke of Maytnee, who lud been defeated by Henry IV. ^ 

The duke was obliged to comply with this order, though n*ke of 


recovered the affefliii was killed by his attendant*; winch* he was fenhbie the lofs ot the Uui led Provinces mull be l* * m* 


prevented for a time the abfolute difeovery of the plot, 
though it afterwards appeared from circumilanccs It was 
traced that he had confciTcd the feerrt to a Dominican 
named Antonio Tunmtrmcn t receiving from the wicked pticil 
absolution, and a promiic of eternal reward. Tunmermon 
was hanged, drawn, and quartered, his lix'-bs being fixed 
Prince of upon the walls of Antwerp. But though for this time the 
prince eleaped the danger, he was in 1584 a(Lfliuatcd at 
«aaatcJ. Delft, by one Balthazar Gerrard or Guion, a perton who 


the coniequeucc Prince Maurice now carried every thing to* 
be foie him ; ami by the cud of the year 1591, the Dutch ^^L***’ 
faw their froutiers extended, the whole count! y tecured by rrinC e. 
rivets and covcied by fortified towus, with the grcatdl pro- 
bability ol driving the Spamaids out of Frieflaad in another 
campaign. 

'1 he icmainder o f the hiflory of lids war is only a detail 
of the Spanilh Ioffes and misfortunes, which now ciifucd. 

Their affaiit were at lalt totally ruined by a ({icitivc victory 


had before ferved his highncls with fidelity and zeal. He - gamed by prince Maurice, in the year i6co, over the arch- 


was at that vciy time employed by the prince to carry let- 
ters into Fiance and had received money to bear his es- 
sences, with which he purchafcd pillo's to minder his bene- 
factor. At the criminal's examination, it appeared that he 
had long meditated this bloody aft ion, and was con^rmed 
io hi* itloiuuop |>> the Jefuii* a*4 Catholic pi tells > he eveu 


duke Albert, who Lad been appointed the Spauifh gover- 
nor of the Netherlands. King Philip II. died iu 1598,. 
leaving the affairs ot his kingdom in the molt dill relied L. 
tualion; notwithilandin.: which, his fuccefTor Philip 111, 
was too h^.u^hty to cunfrnt to pence, or allow that the 
Stale* were lice, though h< was plainly unable to keep 

them 
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thfm ii r .At lift, in 1606, the court* of Ma- 

drid and Em. !• began to think of peace in good earned. 
In 16 a fn'.ptnfitm of hoflih'tie* took place, and in 16C9 
a treats was concluded In the firft article of the treaty, 
the archduke, in his own and the kin ' of Spain** name, ac- 
knowledged the United Province*, and renounced all claim 
to lovc-eignty over them, hut in fuch general term* as would 
ad .t of altercation In the ftcond, a truce for I 2 years, by 
lea and land, through all the dominions o* both parties, was 
concluded. By the third article, the parties were to remain 
in ’ofleffion of what they now htld, without cedi on or ex- 
charge. In the fourth, a general amnefty w r a» ftipoUt^d* 
and full freedom of trade by fca and land to each othets 
dominions granted. 'ITrs ncccffarily implied a cedation of 
holfilities in the indies; however, great debates afterwards 
aro.c upon this account. Spain observing the rapid pro- 
grtfs of rhe Hollanders in the India trade, apprehended 
they would foon hecome too powerful in that quarter ; and 
the Durch were willing to nfaintiin the advantage o* their 
fuperiority. Both, for this rcafon, diiputcd the article t 
yet it could not be fet ahde without deftroying the whole 
treaty, and the fruits of all their 1 -boured conferences. The 
fifth art nle regulated the imports, and the duties to be ptid 
by the fufcjefds of the archduke and the States, tradin' to 
each others dominions, which were to be on the fame foot 
ing with thole of other nations The archduke ufed his 
utmoft endeavours to have the duties at Lillo, ou the Schcld, 
abohfhed. and the commerce of Antwerp reftored to its or- 
rner grandeur; but thij was fo diametrically oppofitc to the 
intend! of the Hollanders, that it was impoflible it fhould 
ever take place. The fixth and feventh articles like wife re- 
gardeJ commercial affairs. But it would be unnccePary to 
dwell on particulars. Sufficient is it, that the truce was mu- 
tually beneficial, Spain being no longer in condition to fup- 
port the war, and the Hollanders havin » obtained the end of 
all their delperate refiftanre and invincible perfevcrancc ill the 
cacfe of liberty Philip of Naffau, by -the truce, entered into 
poff ffion of all his paternal ellatcs in the Spanifh Nether- 
lands and Burgundy ; while the States rewarded the faith- 
ful fervice* of Maurice with a penlion of 2;, *00 florin*, to 
be paid annually out of the public treafury, befidcs an ap- 
pointment of 60,0 0 franc* as governor general. I’enflons 
were likewife fettled on the other princes of the houtc of 
Naffau ; all were gratified in a manner that demonflratcd 
the high fenfe the republic had of their merit, though they 
mi ht poffibly be disappointed in their great defign ot raiCng 
prince Maurice to the fovereign authority 

No fooner were the Dutch freed from this extreme dan- 
ger. and felt the blelHngs of liberty, than diffentions among 
thcmfclvc* took place. The difputes betwixt the Armtni- 
ans and Calviniiis produced violent disturbances, which fre- 
quently ended in the perfecution of the former. In 1621 
war was renewed with Spain ; and it may be remarked, that 
durinc the whole courfe of it, the iubje&s of the republic 
traded to the Spanifh ports, as if there had been an entire 
friendfhip lubfifting between the two nations. It was no 
uncommon practice with them to fupply towns with pro- 
vtfion that were beficged by their own armies ; and to fur- 
Tiifh the enemy with ammunition and other ncccffaries, with- 
out which they could not carry on the war. Their motive 
and apology fo. this conduct wa:, that thus they kept in 
their ov n hands the profits by which other nations would 
be enriched. By ftcadily purfuing this line of conduA, 
making as many prizes as they could by force, and at the 
fame time making as much profit of their enemies as could 
be obtained by a lucrative trade, it is no wonder that the 
republic fhould flourifh, and tival in wealth the greatcl! na- 
tions of Europe. In 1628 the Spaniards met with a dread* 
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ful blow by the capture of their flota from Mexico. This was Vn.uk 
the greeted prize the Hollanders had ever met with ; being **' 1 **■ 

valued at no lefs than I5,ooo,oco livres. From this time 
the Spaniards were everywhere defeated and baffled in almoff jpwifk rf*- 
ercry enterprise they undertook; ncverthdh.s, they carried t* taken, 
on the war, with lyi obftinacy hardly to be matched, lor 20 ?J 
years longer. At tail, in 164S, a treaty was concluded, by Pc*ec cw- 
which his Catholic Majefly renounced all light and forc-dsW. 
reivmty over the Lords the States- general of the United 
Provinces, who were henceforth declared a free and inde- 
pendent republic, and that both fides fhould remain in the 
unmolcftcd pofltffion of what they held feTe rally at the fij,n- 
ing o' the treaty. 

From this time to the year 1670 we meet with nothing FTou*i king 
very rcmarkible in the hi dory of the United Provinces. ******* 

By invariably puHuing the m xims of prudence, induf- re ^‘ u 
try, and frugality, the republic had attained the hi -heft 
pitch of grandeur. Amfterd'm was become the emporium 
ot Europe, and the richcft city in the univerfe. Holland 
alone contained 3,000,000 of fouls, and all the other pro- 
vinces were proportion ably populous. The States difpateh- 
ed mtniftm and confub to China, Siam, and Bengal, to the 
Great Mogul, the king of Perfia, the khan of l artary, 
the Grand Signior, the czar o* Mufcovy, and the ptinces. of 
Africa. They were confidered as an important weight in 
the fcale o r Euiope, and no treaty was concluded without 
their smbafTaJo's. 1 'he triple alliance * ith England and 
Sweden, into n hich they had enttred, gave Louis futpicion 
that they propofed to let bounds to his ambit ion, and clip 
thofe bold pinions which had fo fwiftly convened his con- 
quell* over the Low Countries. Van Bcuningen** inlo- Caafe of 
lcnce, in comparing h'tnfclf to Jofhua flopping the courfe me 
of the fun, which was the French king** device, b».jhly w '*h 
difgufled his rnajefty ; who m Ihocked at the prefu option 
and prid^pf a republic juft ftarted out of obteurity, and 
gaiued^lpthc fpacc of a century, from the ocean. But 
what was dill mote alarming to Louis, was the probability 
that the Dutch would ruin the manufactures of France, 
and hi* new eftablifhed commerce o* the Indies. His jea- 
loufy difeovered itlelf in divers infta^ces ; and the penfioncr 
l)c Witt, who at that time had the leading of affairs his 
brother, and his party, did all in their power to remove 
theie prejudices ; but the unhappy differences which then 
prevailed in the United Provinces fruftrated all their en- 
deavour*. 

Louis now fought every opportunity of breaking with 
the Dutch { lets perhaps from any dread or their power, 

01 ability to injure him, than trhb a view to enlarge his 
dominion* by the entire conqueft of the Low Countries. 

He knew that the whole ftrength of the republic confided 
in her marine ; that her frontier was weak, her provinces 
divided, and the chief power in the hand* ot men invete- 
ratcly fet a^ainft the family of Orange, the ancient captains 
of the republic. His firft attempt was to diffolvc the tri- 
ple alliance, and difeni** re from it Charles II. king ot Eng- 
land. In this bufincl* the duchcfa of Orleans was employed; ^ 
(he went to England under pretence of viGtinv* the king „ ,te 
her brother ; and her nrgociation was fuccefslul. In thektngsc* 
mean time Louis poffeffcd himfclf of Lorrain, under pre • r 
tence that duke Charles was forming alliances in the empire 
again!! France. 

The following year was fpent in ne locutions with the 
emperor, Spain, and Sweden, with the electors of Cologne 
and Brandcnbu-g, with the bifhop o’ Munffcr, and other 
fpiritual and German princes. The defi »n of Louis was 
t • prevent their acceding to the triple alliance; from which 
he had already weaned one power, the moil c nfiderablc of 
the whole. The biihop of Muufter beheld with uneafineft 

the 
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tTn'ted the growing power of the United Provinces: he pretended 
^P oTirvc . t hat |J,ty tiTid made fcveral attempt* upon the counties of 
' * Stirum, Culembcre, Bentbeim, ami Kali Fticil»nd| that they 

had feixed on Kavenftciu on the Meu'.e, and federal other 
places belonging to Ins birturpric. In hit own defence he 
concluded a treaty with France, and prevailed on the elcdor 
of Cologne to follow his example. By limning a treaty 
with thefe two princes, the king opened a way to Holland 
by the Mcufe and the Rhine ; he ctlablilhcd by this means 
places of arm* and magazines in a country diftant from his 
own dominions, and fccured a retreat in cafe his enterprife 
proved abortive. With refpcCt to the emperor, every ar- 
tifice was ufed to keep him neutral ; and indeed hi* own 
inclinations co-operated but little in favour of the Dutch, 
whom he regarded as fubjeets revolted from the princes of 
his family, and in poffeffton of fcveral places belonging to 
the empire. In Sweden, Louis’s negotiations were equally 
fnccelsful ; for here he prevailed lo tar with Charles XL as 
to obtain 2 flipulation, that if the emperor, or any of the 
princes t f the empire, joined their forces to the Dutch, a 
Swedilh army (hould march into the very heart of Germany 
and join the French, in order 10 force thole princes to ob* 
.6 ferve the treaty of Wcftphalia. 

Brx-ftcr- Ot all the Germanic body, the ele&or of Brandcnburgh 
hiru alone interested himfclf for the fafety of the Mates general, 
the tepub* 'I'jjg Q f Wcftphalia had prevented this enterprifing 

prince from extending his dominions in Germany, and re- 
taking Pomerania from the Swedes. He had long atpired 
at the fladtholdcrlhip of Holland ; and though that office 
bad been for fix years fupprcfTcd, yet he flattered himfclf, 
that in cafe of a war he might obtain it, perpetuate it in 
his family, and in time reduce Holland by dint of force, 
intrigue, and ftratagem. With this view, he rejected the 
propofala of fevcral princes of the empire, and even thofe 
of Fiance, endeavouring by every pofliblc method to infi- 
nuate himfclf into the friendfhip and confidence of the States. 
In the end he concluded a treaty with them, whereby it 
was ftipulated that he (hould afliil the republic with 25,000 
0*en. Beverning, the Dutch ambaftudor at Madrid, dif- 
conccrtcd all the fehemes of France at that court, and en- 
gaged tbc quern of Spain to furniih money and troops for 
the defence of the United Provinces. Thu* was the face 
of Europe wholly changed. France and England, who had 
contributed largely to the railing and aggrandizing the re- 
public, were now incited to deilroy her; while Spain, which 
for an age had been endeavouring to fupprefs her, was arm- 
ing for het fupport. Pierre de Grout, the Dutch minifter 
at the Hague, was employed to penetrate into Louis’s dc- 
figne ; he gave his cunflitucnts notice that he lorclaw a ter- 
rible (lorm ready to fall upon them, which they mig ht never- 
thelris break by feafonable fuhmiffions and proper acknow- 
ledgments. Upon this the States wrote to the kin.i, endea- 
vouring to apptafe his wrath ; but finding him inexorable, 
they prepared for receiving him, and provided for the fecu- 
rity of their provinces. But the long peace the republic 
bad enjoyed deftroyed her, (landing forcer, and little confi- 
yj dcucc could be repofrd in her new levied foldtcrs. 

Mobilities As foon as maitcts were ripe for execution, Lo*.:i§ or- 
<t mmen- dered an army of IOC, OCO men to file off towards the Rhine. 

Before the opening of the campaign, and previous to his 
declaration of war, he divided his army into four columns ; 
commanding one in perfon, with the marfhal Turenne under 
him. Another was led by the prince of Conde, xffiilcd by 
the marftial* Humicres and Bellefonds ; the third was head- 
ed by Crtqui ; and the fourth marched to Wcftphalia under 
the condu& of the duke of Luxemburgh, to join the bifhop 
of Munftcr. A* the marfhals Crcqui, Bellefonds, and IIu- 
micros, xefufed to receive orders from Turkic, they were 


builhed ; but after fix months exile, were recalled, at the V-iFed- 
mrlancc of the whole body of marshals in France, upon their ’ faV “ tcc *. 
making proper fubmiffiona. 

Such an army drawing towards their Irontiera could not 
but terrify the Dutch, now torn with civil factions. The 
partifans of the Orange family wctc for abohlhwg the per- 
petual cdi&, and railing William 111 . to the dignity en- 
joy :d by his prcdcccfibrs ; but the Dc Witt faction oppofed 
him violently, though they could not prevent the young 
prince from being chofen captain general and high admiral. 

Many perions hoped that William’s new dignity would in- 
cline his uncle Charles II. to return to the triple alliance : 
but that hope was truft rated by the con J u£t of his rmjefty; 
who, in conjunction with the mod Chriftian king, declared 
war again ft the States general on the 7th day of April. 

A month after, the dedtor of Cologne and biihop of Mun- 
ftcr followed the example of the two king*. The Dutch 
put thcmlelvcs in the belt pofture of defence that circura- 
ltances would admit. Mietlricht was Itrongly garrifoned ; 
the prince of Orange had alTembled an army of 25,000 
men, with which he advanced to the banks of the IffcJ, 
and the Dutch fleet cniiied off the mouth x>f the Thames 
to prevent the junction of the naval force* of England and 
France, which amounted to 150 (hip*. All Europe watch- 
ed the fir ft motions of two power ful kings, feconded by the 
bell generals of the age. 

Hi* mull Chriftian majefty joined bis army at Charlcroy. 

It was com po fed of *3 companies of gnu li'atmei, life- 
guards, mufqueteers, and light-horfe, two regiments of the 
French and bwiis guards, 14 regiments of foreign inantry, 
and 60 regiments of light horie or dragoons, COtnprifing in 
all an army of 1 10,000 fighting men, under the command 
of matlhal Turenne as captain general. Holland could only 
be attacked bp the Rhine or the Meufc ; and the general* 
and minificTS differed by which of thefe inlets they were to 
make the firft impreflion*. At lift, after fcveral delibera- 
tions if wao determined to make both attacks at the fame 
time, in order the more to difconcert their councils. It is 
probable that Turenne always oppofed the fiege of Maef- 
tricht ; for we find him immediately after the lurrender of 
Ma'eik Itrongly difluading the king from that enterprise 
in oppofition to the ientiments of the prince of Conde. At 
laft he pie vailed ; and it was refolved in council to advance 
towards the Rhine, and bcliege at the fame time the towns 
of Rhinbcrg, Veffcl, Orloi, and Burick. Thefe places were 
all well fortified, and deemed the keys of Holland ; how- 
ever, the Dutch did not appear diilurbcd at their being in- 
verted, as they were only under the protection, and did not 
immediately belong to, the United Provinces. They were 
befidet in hopes that any attempts upon the territory of 
Cleves would haften the preparations of the elector of Bran- 
denbmvh, and even rouze the emperor into a fenfe of ihe 78 
danger he was in from the vaft dcligns of Louis. Nothing Needle* cf 
could oppofc armies Jo well appointed, led by general* | 0 die tienttw 
Ik i! ful and fo experienced. The four town* furrendcred 
within a few days of each other ; snd Rhinberg, that held 
out lnogcft, opened its gates cn the feventb of June. A 
few days after, tbc town and fort of Rhees, and the town of 
F.merick, furrendered ; upon which the king refolved to 
pafs the Rhine liy a ford, over which the cavalry were to 
fwiin. i his bold enterprife was projected and conducted 
by Conde ; who, in the face of two regiments of loot, 
and fcveral fquadrons of horfc, under general Wart 2, in- 
trenched on the oppofitc fide, effected the pafiare, in the 
fame order, and with ?.* much regularity, as ii he had 
marched his troops on di y land. The enemy made a ftoux 
refinance ; but weic driven from their poll, after having 
killed the duke de Longucvillc on the fpot, and wounded 
2 . the 
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TTi.i'rl the print? of Comic, which difahled him for fome time from 
nofip»i attending the fervicc, and obliged him to rclLn the coni- 
* maud of his arir.y to Turenne. 

It in slmoft incredible with wh.it rapidity towns and for- 
treffes yielde ! to the fortune of his majrfty’s arms. The 
reduction «f Betau, the mo ft fruitful country of the United 
Provinces, and the furrender of Tollius fort, obliged the 
pnnee o 1 Orange to abandon the I Del, left he fhould be 
attacked in the rear, and to retire to the very heart of the 
country, as far as Khencn, in the province of Utrecht. 
By this means the town of Avnheim, the forts of Knot- 
femborough, Voom, St Andre, and Shenck, this laft, the 
ftronreft in the Netherlands (having colt the great Henry 
Frederic prince of Orange a feven months fiege', with a 
vanity of other fort* and towns, iurrendered aa foon as 
fummened ; and at laft Nimcgucn, a town itrong from the 
nature of the works and fortifications, and garriioned by 
$000 fighting men. including the inhabitants, was invefted. 
After the citizens had for eight days exhibited fignal proofs 
•of courage in defence or their liberties, they were forced to 
yield to the fuperior fkill of Turenne. 

In the mean lime the bifhop of Munfter and ele&or of 
Cologne, having joined that body of troops under the com- 
mand of the duke of Luxemburgh, the united army entered 
the province of Ovtryflel, and by dint of cruelty, and ter- 
ror which the duke fpread, reduced the towns as foon as 
hr appeared before them. Animated by that implacable 
sage that conilantly attends religious wars, the two prelates 
obliged the duke to exert a feverity, by no means fuited to 
bis nature, again ft heretics and the rebellious lubitCte of 
the huule ot AuQria. Next the king’s forces penetrated 
into the province of Utrecht, where their ennquefts went 
on with the fame rapidity, and put the capital of tho pro- 
The Dut'h rincc in the utmoft danger. To retard its fate, the Dutch 
•siblipcd to could imagine no other expedient than openin? their fluices, 
-overflow lnt j overflowing the country. The other towns followed 
ejic rcutm- |b e example of Utrecht ; and Holland, Brabant, and Dutch 
Flanders, was one vart lake, the towns rifing like iflands in 
the midft of the waters. Farther to firm the torrent of 
Louis’s conquefts, the people were perfiuded the only bar- 
rier was to lodge the fuprrme power in the hands of the 
prince of Orange. They accordingly obliged the ftates of 
Holland and Weft Fricfland to unite the divnity of ftadt- 
holder to thole ot captain general and h'ghadmiix), with 
which the prince was already inverted. They Ukewife fent 
remon ft ranees fo pathetic to the king of England, that 
Charles, moved with the fituation of the republic, and jea- 
lous of the defigns of Louis, difpatchcd the duke of Buck- 
ingham and carl of Arlington into Holland, to quiet the 
fears of the Dutch, and in lift upon the kind’s penetrating 
*0 farther into Holland. In cafe of Louis's rcfolal, Charles 
declared he would break the alliance ; as he perceived 
that, inftcad of fecuring Zealand to the Englifh, agreeable 
•to the treaty, the defigns of France were to unite the whole 
republic to their own monarchy. His moll Chriilian ma- 
jdly had in fatt no great regard to the menaces of hia ally : 
but as peril fling obftinUcly to advance into a country which 
the inundation rendered impafiablc, miuht terminate in the 
ruin of all his iclieiccs, he feemed, out of compliment to 
the king of England, to liften to terms of accommodation ; 
which, after all his victories, could not fail of provini* ad- 
vantageous. In the fpacc of three months lie had conquered 
•the provinces of Guclderlaad, Overyflel, and Utrecht, taken 
about 50 towns and forts, and made 24,000 prifoners. 
Condc and Turenne adviied his majefty to fend the pri- 
foners to work upon the canal of Languedoc, and to leave 
sill the places that were not rlfential to the prefrrvation of 
Ilia conquefts ; the miniilcr Louvuis was of a different opi- 


nion, and hit fentiments determined the king. The pri. Unfeal 
foner* were relcafcd for a trifling tanfotn, and the king's * >rnT ' n «* 
atmy totally reduced and exhaufted by the continual drains 
made to garrifon the conquered placet. (3 

A negotiation was fet on foot at Boxtcl, near Bois-le- Unfuccrf*. 
due. whither the king, attended by the Englifh ambafladors* 0 * 
and the Dutch deputies, repaired : but the terms required 
of the republic were fo hard, that they were reverted with 
ditdain by the Dutch ; who, animated by their ftadtholder, 
retolved to waft a change of fortune in the midft of the 
waters. They ufed every expedient to roufe the princes 
of Gcrmsny in their defence j and fo fuccefs'ully, that the 
dedor of Brandenburg, the neared and raoft interefted 
prince, prepared to take the field. I he undaunted courage, 
the vigilance, the public foirit of the prince of Orange, 
gained him the entire confidence and affc&ion of the repub- 
lic; and excited their reientment againft the two brothers 
De Wilts, his implacable enemies, whom they accufed of 
receiving pertfions from Louis. The fuggeftion was falfe j 
but pofHbly their love of liberty, and jcaiouly of the houfe 
ot Orange, had carried thofe two great politicians too far in 
their pacific meafures and complasfancc to the power of the 
French monarch. The pentionary was attacked in the 
ftreet by the populace ; but by his perfonal bravery broke 
through the crowd, and laved his life, though covered with 
wounds- S on after the (edition broke out a'rclh, and the 
partifans of the houfe or Orange a»ain ftirred up the ani« 
mofity of the republic againft the Dc Witts. Several crinnet 
were laid to the penfioncr’a charge, but he cleared himfelf. 
Suborned witneffes acculed his brother of an attempt to poi- Sr 
(on (be prince of Orange. Cornelius was impriioned and TV De 
treated with great barbarity. While he was under the tor- Wir»s 
ture, he fung that ode ol Horace, 'Jnjium rt tcnacem prop. fit 
turns* His brother took him out of prilon after lentence” ^ 
of banifhmcnt was pronounced ; the tumult rofe high, and 
both the De Witts were cruelly torn in pieces in the ftreets. 

William of Orange feemed touched at this terrible lacrificc; 
he made the pen lionary ’t. eulogium, and ordered the mur- 
derers to be pioiccutcd ; however, the clemency be fhowe^ 
them, the advantages he obtained by the maffacrc, and the 
animolity lie bore the Dc W itts, convinced all men that lie 
countenanced the murder. 

William of Orange, in the mean time, daily ingratiated 
himfelf more. He gave up his whole fortune for the iafciy 
of the ftate ; and exerted himfelf with fuch prudence and 
ability, that all Europe began to unite againft the two kings 
by the month of July. Every prince in Germany was in 
motion to luccour the Dutch. The emperor, the king of 
Denmark, the eledor of Brandenburj. the duke of Brunf- 
vrick Lunenburg, the landgrave of Heftc, immediately or- 
dered their troops to join ; lcveral of the other princes were 
preparing to take the field. All were jealous, England be- 
gan to waver. ?nd there was not a power in Europe upon 
whom Louis XIV. could heartily rely. The array of Bran- 
denburg, commanded by the ekftor in petfon, and the for- 
ces of the e mpire under the ramoue Montecoculi, joined near Sj 
Heiddfticim, and competed a body of 4^,000 men. To- Prp!<>t«o/ 
renne, now appointed eencraliflirao of the king’s army on hisTwreuoc* 
majefty’s return to Paris, marched to oppoie the enemy’s paf* 
fing ihc Rhine. For three whole months were the elefitor 
and Montccuculi employed in abortive attempts to effeft a 
patfage at Menu, Cubkmz, Strafburgh* and other places. 

This aufwcred the purpolc of making a powerful diverfioo 
in favour of the Dutch, though they could not accomplifh 
their defign o f joining the prince of Orange. After ie>- 
peated difappointments, the Imperial army directed iu march 
to Wettphalia ; and Turenne followed, in order to keep the 
bifhop of Heady to Ilia engagements. For half the cam- 
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jJUfcH y©?r,n. he, with a body of jfi,oco men, baffled every ftrata- and prevails upon the emperor to aft more heartily in the 
^''' ^ gon of the ck&or and Montecuculi, the Utter the moft re- caufe ot Holland, and defence ot the liberties of Europe. * 
" ™ itowoed general o k the empire, at the head of an army near The prince of Orange was reinforced by tc,oo: Spaniard*, 


triple his tl length. He obliged them to go into winter • 
quartern, in a country harufled and rxhauftedt and confirm- 


frnt to him by the governor of the I.ow Countries, Philip 
had concluded a treaty with the States at the Hague, 


cd the bihop of Munfter in the alliance o { France, at the whereby lie declared war again ft France, cn/a Ted the empr. 

. . •. » ... . • i , %■ . . . . i _ . _ ... . .r..i j. <■ _ ... 


very time he was on terms with the emperor. He obli- 
ged the defior of Brandenburg, who took the chief corn- 


ier to make a powerful diver Con on the Rhine, ftipnUtcd 
not to accept of peace before the Dutch had retrieved all 


mand during Montecuculi’* illnrU, to abandon the liege of their Ioffes, and obtained from them a piom.fe to liften to 


Werle ; took Unna, Ivamcn, Ahena, RtTkembam, and feve- 
nd other town* and fortrtflea. By continuing his opera- 
tions, he forced the eledlor out of his winter quarters again 
into the field, chafed him from port to poll, until he obliged 


no terms of accommodation before his Catholic majefty was 
reinftated in all his poffcffian* in the Low Countries, pre- 
vious to the peace of the Pyrenees Montecuculi wa* or- 
dered to advance with Jc,'„oo men to Franconia ; and i n- 


him to quit Wcftphalia, reoafs the Wefcf, ar.d retire with renne, joining the troops of Cologne and Munfter, paffed 
precipitation into the bishopric o’ Hildefhrim. After ta- the Main, and took poll it* the electorate of McijU. The 
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king pnfTefficn ot the elector's towns in Wcftphalia, he pur- 
fued him into the bifhopric of HOdefheim ; and. at length, 
by mere dint of fuprrior gemtia, forced him to feck (belter in 


prince of Orange receiving no impediment from Conde, who 
was forced on account of the inundations to rrpafs the 
Meufe, thought tin's a proper time for aftion, as the enemy 


hi* hereditary dominion*. All this was effefted after Louvois had no confidcrable forces in the heart of the United Pro- 
had appointed the marfhai’* army quarters in Alface and Lor- vinces. He ordered forrie troop* to file off fecrctly to Ant- 


rain* amidft the rigour* o f a fevcrc winter, o p pofc d l»y a fu- 


fterdam and Muyden; lined with infantry the intrenchment* 
prriot enemy, by the aiftficc* of Louvois, and fccondcd only which fccured the paflage to Holland ; and to deceive the 
bv his own prudence, and the affc&ion* of bis troop', which duke of Luxcmburgh, who commanded in Utrecht, fent 
hr maintained in defiance all the difficulties, hardships and fomc forces by lea to attack Bommel, The duke, not pe- 
cUngem, they cnconntcrcd- It was irdecd fuppofrd, that netiating the prince's deitr n, came to fuccour the place t 


Montecuculi was prevented from giving Turenne battle by 


inding his ftratagem (ucceed, marched to 


the veoKrnftniitcfa of prince Lobkowit/, the emperor's am- Naerden, and with 2f,OD3 men mvefteJ and took the place 
blihiior, influenced by the gold ot Louis. Certain ia- before the duke cculd provide for its iecuritv. Upon this p 


deed it is, that Montecuculi's iUnefs aro(c from his chagrin lucre fa, the Dutch took courage, fortune incb'ned in "their 9m 

at feeing all his projects frustrated by the uuftcadv dilatory favour, and in a ihort time all the horrois of war were re-^ainft the 
conduft of the court of Vicima. Louis** negotiations dt* moved from the interior parts of the United Province* to French., 


ituihcd Europe no lefs than his arm*. His tools and crea- 
tures fw&rmcd in every court. Leopold could not be pre- 
vented from declaring in favour of Holland ; but his mint- 
Prra were bought off from fecondrng the emperor' Intentions. 


favour, and in a ihort time all the horrois of war were ie-^ai O ttc 
moved from the interior parts of the United Provinces . to French*, 
the Spantlh Netherlands. Neither the experience nor con- 
summate added* at Turenne, the genius o( Vauban, or the 
indefatigable vigilance of Louvois, could repair the error 
committed in ruining the artny to garrifon the conqueted 


The whole Knfrlifh nation exclaimed a^ainft the alliance of towns. Even Condc’s lire leerocd cxtingtiifhed it) the wa- 
their king with France ; but Cliarlcs flood in need of French ters with which the Dutch luid drowned their country. In- 
gold to fupplv his extravagance and profligacy. The elec- itead of penetrating farther, he was obliged to retirat. Tu- 
tor of Bavaria had indeed been compelled by Louis to retire renne could not prevent the junction of Montecuculi and 
to hi* capital ; but it was by dint of intrigue that he was the prince o* Orange, nor the lole of Bonne. This junc- 
forccd from hi* alliance with Holland, and conftrained to tion, and die declaration of Spain, obliged the armies of 
fign a peace with France. France to abandon the three province* with Aill more rapi- 

* While Turenne waa thus employed on the Rhine, Conde dity than they had conquered them. The triumphal arch 
having recovered of his wounds, returned to the command of at St Dcunis wv hardly rrefted as a monument of Louis’s 
the anr.y in Holland. He befieged and took Mscftrickt in vi&ories, before the fruit r . of thofc victories were relinqtfiflt- 
it day*. Having repaired the fortifications, he propofrd cd. In a word, the parliament of England would no long- 
malrine himfcl mafterof fever al other towns ; hut the inun- *r fuffer Charles to be the mercenary tool of France ; the 


it day*. Having repaired the fortifications, he propofrd cd. In a word, the parliament of England would no long- 
makim: himfcl mafterof feveral other towns ; hut the inun- «r fuffer Charles to be the mercenary tool of France ; the 
dations everywhere flopped his courfc. All his attempts to late ill faced* cooled the elector of Cologne and the bifhop 
draw off the waters were in vain ; and he wn forced to con- o* Munfter in their friendthip ; and Louis, fat Taken by all 
tent himfelf with preferring, without pretending to extend, his allies, found himfcl: under the rcccffiiy of imintvmng 
the king** conqncfls. v finely a war again ft the empire, Spam, and the United Pro- 

Whatcver glory the king might have acquired by land, vinces. . ^ 

certain it is that the coodod of his admirals deferved equal From that time the United Provinces have been diftin-S:ate rflha 
praiic with th?t of his generals. In little more than 12 guifhed among the European nations a* a very confid«rable rc l' u dU: '® 
months the French were tau.rht the art of naval war. Before, maritime and commercial power. Their, connect ion with^ c P rc k at 
they fought (hip to fhip ; hut underftood nothing cf thole 


Britain by the Revolution in 1688, when William III. 


evolutions by which whole fleets imitate the movements of ffadtholdcr of Holland became king of this ifland, brought 


armic*. The duke of York, afterwards James II. invented 
the method of giving all orders at fea by means of fignals : 


on a much ctofer connection between the two t.atiuns than had 
cwr taken pl:xe before. Ey means of this conneftion, Wi|. 


this and every other part of the art the French borrowed fiom liam formed a plan of humbling his great adverfary Louis 
the En ltfh ; and became i© tpt fcholsra, that they ventured XIV. who ha 4 fo lately brought his country to the verge 
to give battle to the Hollanders, the ^reat rivals of the Erg- of ruin. For this purpofc he renewed the war in 1689* 
lifn on that eltment. Tlieir fleet, amounting to 40 fail, He- and commanded the army in perfon. However, he was 
fide* firc-fl»ip3, joined to the EnsrWh, gave battle three dif- overmatched by the abilities of I-uxemburg the French p*- 
fl e it n t time* to the Dutch. De Ruyter gained additional general; who opoofcd him, and obliged him to conclude a 
glory in thefe engagements ; and D'EIlreei the French ad- peace in 1697. Hi* enmity to the French king, however, 
miral gained the efteem of Dc Ruyter. was not yd cxtiagtiiibed. I'hc remaining part of fds life 

In the mean time, Spain declares ia favour of the Dutch; he employed in foiming the motk powerful coofadciacy 
Vou XVIII. Part II. 4 R agaiult 
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Unite! tgain(l that monarch ; and fo much was he wrapped in this 
^ Province* ■ p ro j c fl t that cvcn i n |,; 8 dying moments it farmed to pre- 
• See Bti - ovcr CTCr y other confiderition * . His meafures, however, 

taim, u* 33p .were adopted by his fucceffor Queen Anne ; and the French 
24 o. monarchy had nearly funk under the united efforts of the for- 

ces of Britain, Holland, and Germany, headed by the experi- 
enced generals Marlborough and Eugene. But at laft the 
whole pla" was difconcertcd by a revolution in the Butifh 
minillry ; the Dutch were difappointed in the moment of 
their expectation#, and obliged to content to the peace of 
Utrecht, which left them ezpofed to the attempts of France 
at much as ever. A barrier competed of a great number 
of fortified towns was indeed granted them ; but barriers of 
Ur's kind are a (lender defence ajainft the modem improve* 
nunts in war. In the war of 1739, thefe towns were taken 
one after another by Martha! Saxe, who thus revenged the 
exploits of the duke o ( Marlborough ; while the Dutch and 
Britith army, commanded by the late duke of Cumberland, 
were driven from place to place, without facing able to make 
«ne fucctkful effort horn the beginning of the war to the 
end of it. See Britain, n° 342 — 429. 

It is probable that the bad fuccefs of this war cooled the 
fdfc&ions of the Dutch towards Britain fo much, that ever 
fince they have acted rather as concealed enemies than 
friends. In the war of 17£{, their attachment to France 
was evidetit ; and iq the Lit, it proceeded to fuch an ha?ht, 
at to oblige the Britifh minillry to declare war againfl them. 
The ifiue o 4 this war is ftill frefh in our memories*. . v Gngle 
naval cn/tgcmeiit was the only event of confluence that 
took place, and (bowed that both were formidable antago- 
nilb to each other. 

This war was undertaken in oppofilion to the wifhes of 
the (latkholder, who having been maintained in his preroga- 
tives chiefly by the powerful influence of Britain and Pruf- 
Ca, could have no motive for making a rupture with the 
court of London- The fubfequent tran factions of the Statcs- 
gcncral have been related under other articles (fee Prussia 
and Revolution). Having deferted the grand alliance 
formed again ft the difturbeis of the peace of Europe, and 
the office of die Itadthulder being abolished, the Dutch re- 
public, under the name of an ally, is now in reality little 
better than a province, of France. The confluence of this 
alliance is what might have been expected. The Britifh 
government, obliged to attack its enemies wherever it might 
find them, commenced hoflilitie* againlt, the United Pro- 
vinces, and in the compafitof a very fnotl period wrefltd from 
them their mod valuable poffcflions Loth in -the caftcrn and 
gf in the we ll cm world. 

Clfouue, The fevrn United Provinces being in great part furround- 
ed by the fea, lying low, and about: dim; in marfhes, have a 
Provinces. damp an< ^ unwHoleiome air. Rains and togs are frequent ; 

and the gout, (curvy, ihcumatifm, and agues, very common 
and difficult of cure. The effects of human indullry here 
are wonderful in the dykes and dams erected for de;ending 
the country ag$inft the inundations of the fca, and in 
ditcheB, canals, mills, and flu ices, for draining the marfhes 
The quantity of grain produced is not lufficicnt for home 
coni umpt ion ; but the pafturct in the marfhes are fo rich, 
that they can (pare a great deal of butter aud chccfefor ex- 
portation. They have alfo a good breed of fheep, whole 
w ool is highly valued. There is turf, madder, tobacco, fornc 
fruit, and iron ; but ail the pit-coal and timber ufed in 
this country, and indeed mofl of the neccflarics or life, arc 
imported. All the provinces cither lie upon, orcommuni- 
catc with, the North Sea, by means of that called the Zuy- 
de * , or South Sea ; which was formed partly by the Rhine’s 
right branch, then increafed by the Vtcht; which has now 
another oulkt, overflowing the low fwampy grounds thro* 


which it paffed *, and partly by the fea, in the 1 7 th century, IVit** 
breaking in, and overflowing a Urge trait of ground centi- ct >* 
guous to that before laid under water by the Rhine. The 
principal rivers are the Rhine, the Meufe, the Scheldt 
and the Vccht. ihc Gift is divided into fcvcral bran- 
ches, hoc or which joins the Old IlTcl, and after that falls 
into the Zuydcr Sea ; another named the Lt k % at the vil- 
lage of Krimptn, min- les with the Meufe; a third, called 
the. Crooked Rhine, i» branched out at Leyden into canals, 
of which one run* into the lake of Hacrlefn, and another lofcs 
itfrlf in the fand hills between Catwyk on the Rhine, and 
Calwyk on the fea ; and a fouith, called the Weal, falls into 
the Meufe over-agamlf Workum. The Meufe, after ’ividing 
itfclf into two branches, and again unirin* thefe, falls into 
the North Sea below Rotterdam. The Scbcld below Ant- 
werp divides itfclf into two benches, called the Wcflern and 
Ra/lnn S< held ■ the firft fc pirating Idanders fiorn Zcahnd ; 
and the other, running north by Bergen op Zoom, and af- 
terwards call, between the iflands of Beveland and Schowcn* 
talk into the lea a little below. The Vccht runs from caflL 
to well through the province cf Ovcryff 1, and fall* into the 
Zuyder Sea. 1 here are many fmallci rivers that join thefe, 
and a valt number of canals ; yet there are few har- 
bours in the provinces - he bell are tho c of Rotterdam, 
Helvoetfluys, and Flufhing. As to the harbour of Amfferw 
dam, it is indeed one of the largcfl and fateft in Europe ; but 
there is a bar ct the entrance of it, over which large vcflela 
cannot pals without being lightened or unloaded. There 
arc no moumains 111 thefe pro vi nets ; and the only lake, pro- 
perly fo called, is that of Hierlem* The provinces arc ex- 
tremely well cultivated, and very populous ; clpccially that 
of Holland, which, in this relpvct, perhaps has not its equal 
in the univerfe. he towns ire very agreeable, briny kept 
clean, and having canals in the middle o* the rtreets, planted 
with trees. The number of inhabitants is computed at 
about 2, coo, OOO. I hc animals here are much the lame as 

in England ; but their horfes an 4 homed cattle are of a lar- 
ger fixe. Stork* build and hitch on their chimneys; but, 
be in* birds of pafajc, they leave the country about th»- 
middle of Auguit, with their young, and return the Febru- 
ary following. It is faid there are fome wild boats and 
wolves here ; and that neither oyilers nor brrrirgs are to 
be taund upon iht coaft : but ot other fifh they have the fe- 
veral tori#, both in their fcas and rivers, that wc have in Bri- 
tain- ... 9 * 

The cftablifhcd rtlirion here before the Revolution wasRtlgfso* 
the Prdbytcrian, or CaWinifm 1 none but Prribyterbns were 
admitted into any office or pofl in the government, except- 
ing the army ; all religions and lebts, however, were tolera- 
ted. and had their tefpedive meetings or afTcmblics for pub- 
lic worfhip, among whrch the Papilla and Jews were very ni>- 
nitrous. Since the late alliance with France, no particular 
religion is eilablifhcd ; and the phlegmatic D itch have 
drunk deep or the cup of infidelity, mixed by their new and 
volatile allies. 

There arc five univerfities in the provinces, viz. thofe of 
Utrecht, Leyden, Francker, Groningen, and Hardcrwic ; 
but the thtcc lall arc inconfiderable. The difFcntcrsin Eng- 
land often tend their children to thefe univerfities for edu- 
cation. Before the Reformation there was an archbifhop 
at Utrecht, who had for his fuffr2gans the bifhops of De- 
venter, Gronint-cn, Middlcburg, Hacrlcm, and Lewarden 
Thc-languagc here is a dialcdt of the German, but French 
is much ip* ken by the better fort. 1? 

With regard to the commerce of this country, their RaftC° r ' 

India company had the monopoly of the fine loicci for more ^ cc ' 
than 100 years, and was long the moll opulent and power- 
ful of any in the world. Though the country itfclf pro- 

duett: 
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duqas *piy th‘iys, yet nlwo* »U the prod A* and With refor^ to |Wr land-force* in rime o f pexee, they Wu'isd 
c'unmoiitie* of the ploUe may be fotm ! here, nearly M fcldora exceed 43,' oo, sud very alien fall ftwn u* that mint- Amices 
cheap as in the countries where they arc made or produced, bcr. They employ a great many foreigners in their fervice t U fl i v *: Gry 

A vail variety of manufactures a-c carried on in the pro- anil in time of war hire whole regiments of Germans, tlicir Jj 

vinces, and with extraordinary (kill atul diligence; and a navy, were they to enter heartily into any wir, could foon 
preat number of hands aie employed, and much wealth ac* Ik nude formidable, as thev hare always vaft quantities of ? r ’ rvr * f 
quired, by the herrin ;, cod, ami whole filheriea. No na- timber |»rrj»arcd for building (hips, and great numbers of 
fhn h?t hitherto cqurlkri them in the cuimg of herring* 1 (hip carpenters and mariners. It is under (he direction of 
thofe cured at Glulgow, in Scotland, are thought to come the five admiralty colleges, who, to defray the charge* there, 
prarrfl to them. About t ;o fail were annually employed in of, levy the duties on exports and imports. 9 r 

the whale filhery, *nd about 250 in the herring. The pro. A* to the character of the Dutch, the boon or hulband- Character, 
fits of the Utter, in a 400-d year, after all deductions, were men arc 'industrious enough, but heavy, and flow of under- 
thought to amount to 200,0. 0 Holland guilders. The prin- ftandin.j. The teamen arc a plain, blunt, but rough, (urly, 
cipal manufacture* here arc thofe o* linen, paper, and earthen and ill-mannered fort of people. Their tradefmen arc iome- 
ware o' all forts. Ship-building alfo employs vail number* thin* (harper, and make life or all their (kill to lake sdvan- 
of bands. The trade of this country, however, upon the tare of thofe they deal with. Every clafs of men is ex- 
whole, ha* long been declining ; owing partly to a decline of tremcly frugal. All appetite* and p* (lions run lower and 
their ancient parftmony and indultry ; but chiefly to the itn- cooler here than in other countries avarice excepted. Quar- 
pr*.emcnt of manufactures, trade, and navigation, in other relsare very ram; revenge is fcldorn heard of ; and jcaloufy 
countries; and at prefrnt ( 1796) it is almolt annihilated. fcarcriy ever known. It is very ur.comttym lor any of them 
The late conlhtution was fomewhat lingular. Moft of to be really in love, or even to ptetend to it; nor do the 
the towns in the (cvcral province* are little republics, whole women feem to care whether they arc or not. People con- 
dcputics, with the nobility, compofcd the lUtcs thereof j ver e pretty much upon a level here ; nor is it eafy to diftin- 
and the'deputie* <if the provinces, in like manner, computed gui(h the man from the mailer, or the maid from the mi- 

the State**. general. Every town or province might fend as ftrefs, fuch liberties do they allow tlicir fervants, or rather are 

many dcputic* a- they plcafid to the affemblics of the pro. obliged to allow them ; lor they may not be (truck or cor- 
vincial ftatet, or StaUs r >enei;d ; but thofe of each town or reded by them, but the difpute rr.ull be left to the migi- 
prtmoee had but one voice, and prefided by turns. No re- ft rat v- The Dutch are tall and (troni» built ; but both men 
Solution taken by the Statcs-general was of any force till and women have the g ruffle ft fhaprs that aie to be met with 
confirmed by the feveral province*. The lcgiftative power anywhere. Their garb, except among the officer* of the 
in the towns was vefted in the fenate* ; and the executive in army and form- few others, is exceeding plain, and the fafhion* 
the bur^omafler* fyndic*, &c. 1 be ilatesor the provinces chan 3c as feldom a* in Spain. The men arc addided to 

were ftyled. Noble and Mi hty l,ord* t but thofe of Hoi- drinking, which fomc think ncceftary in this foggy air, both * 
land* Noble and Mo& Mighty Lords: and the States general, for their health and the improvement of their underftand- 
Hiph and Mighty Lords, or the Lords tho State* general of rnijs. Among their divevlions, that of ikating in winter is 
the United Netherlands, or their Miph Mighlincflcs. Ue one of the chief. It is amazing to fee the crowd* in a hard 
fide* the State* general, there was alio a council of Rate, froft upon the icc, and their great dexterity »o (kiting ; 
confiding of deputies from the feveral province*, muking both men and women darting along with inconceivable ve- 
twclvc in all ; o‘ which Holland lent three; Guelderland, locity. The Dutch are remarkable for their cleanlincf* : 


T* 




•u*. 


Xcaland, and l T trecht, two a-picce ; and Fricfland, Grunin- nothing can exceed the ucatncls of their home*, towns, and 
gen, and OvciyflU, one. In this council every deputy pre- villages. Many of them have diftinguiftied themfdves by 
fided a week by turns, and the ftadtholdcr nad a dccihve their learning, and fomc even by their wit and ingenuity ; 
voice when the vote* happened to he equal. The principal witnefs Eralmus, Grotius, &c. The JDutch excel alfo in 
affairs that came under their deliberation, were thole ms* painting and engraving { and fume of them have been no 
ting to the army and finances. The itadt holder was slfo contemptible llatuaric*. 

president of the Hate* in every province, but had no feat in UNITY, in poetry. There arc three unities to be ob- 
thc States- general. One differ) ling voice in the provincial ferved, via. the unity of action, that of time, and that of 
Rates prevented their coming-to any refoJutiun, See Stadt- place. In the epic poem, the great, and almoft the only, 
holder. unity, is that of the action. Some regard indeed ought to 

Such was the conftitution of the feven United Provinces, be Iwd to that of time ; for that of place there is no room. 
They arc now employed in framin.; for thcmfrlvrt a new The unity of charadlcr i* not reckoned among the unities. 

nc, upon the plan dictated to them by their maften the See Poetry, Part II. Sc£t. 3, 

French, UNIVEHSAL, fomething that is common to many 

With refpe^l to tlie adminiflratfoQ of juftice in this co':n- thine* ; or it is one thing belonging to many or all tilings, 
try, every province has it* tribunal, to which, except in UNIVERSE, a collective name, flgtiifying the whole 
criminal calcs, appeals lie from the petty and country courts; world ; or the aiTemblagc of heaven and earth, with all things 
and it is faid, that juftice is nowhere dsilributed with more therein. See Astronomy and Geography. 
impartiality- UNIVERSI I Y, is the name of a corporation formed 

The laxes {n thefe province* arc fo many, and fo heavy, for the education ot youth in the liberal tuts am! fticnccs, 
efpeeially in Holland, that it is not without reaton afferud, and authorized to admit fuch as have ftudied in it, to cer- 
that the only thing that ha* cfcapcd taxation then, is the tain tkgrttt in different faculties, which nut only ferved as 
sir they brcalhe. The ordinary revenue* of the republic certificates of proficiency in feience, but alfo confer on thole 
arc computed at between two and three millions Sterling who obtain them conlidcrablc privileges within the univer- 
R JU} USiHy, Out of 100 guilder*, the province of Holland fity, as well a? lome rank in the itaic without it. Univcr* 
contributes 58 } and confequcntly above one half of the fitie* generally comprehend within them one or more col- 
tvhoie public expcnccs. For the encouragement of trade, legts : but tins is not always the cafe ; for the univerfity of 
the duties os goods and mcrchandifc arc hud to be exceed* Kt Andrew's was in being before either oi it* college* was 
log low, - founded, sod it would continue in being with all its 

4 R a pri« 
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IvrrHty. privilege) though both its college* were levelled with tilt 
1 _ dull. 

In every univerfity with which we *re acquainted, there 
arc four faculties* viz. Tbtofagy, Law. Ptrr/ic, and the Art/ 
and Scrncrti co"- prebend in r mathematics, natural an i mo- 
ral philosophy, See. ; and in Oxford, Cambridge, and foinc 
other univeruties, MuJU is conftdcird as a fifth faculty. In 
each of thefe there are two dc trees, thofe of B.uir/or and 
iMw ; for though in the univcrfities of Great Britain and 
Ireland we hare no fitch decree as I)' Air i H Arit and Sci • 
er,cer, our Aliflsr of Ant an fivers to the decree of Dodir in 
Phi/fofihv, which is conferred by many of the univet Cities 
on the continent. 

Univeriitics in their nrefent form, and with their prefent 
privileges, arc inftituiions comparatively modern. They 
forang from the convents of regular clergy, or from the 
chapters of cathedrals in the church of Rome, where young 
men were educated *or holy orders, in that dark period when 
the clergy p«»lTcfled all the little erudition which wai left in 
Hut ope. Thefe convenes were ft minifies of learning pro- 
bably from their tirft inftitution ; and we know with cce- 
iginty, that in Old Aberdeen there was a monatlery in 
which youth wire infirufled in theology, the eanon low, and 
the fehooi phiiofe.phy, at leatt 2CO years befote the univerfity 
and Xing's College wierc founded. The fame was doubt- 
lels the cafe in Oxford and Cambridge, and probably in eve- 
ry town in Europe where there is now a univerfity, which 
has any claim to be called ancient ; for it was not till the 
more emincst of the laity began to fee the importance of 
literature and fcicitce, that univcrfities diflintft from convent® 
were founded, with the privilege of admitting to degrees, 
which con‘erred fume rank in civil focicty. Thefe univer- 
sities have Ion? been confidence! as lay corporations ; but as 
a proof that they had the ecclcfiaftical origin which we have 
offigned to them, it will be fufficient to obferve, that the 
Pope anro.*aUd to hur.fclf the right of veiling them with all 
their privileges ; and that, prior to the Reformation, every 
univerfity in Europe conferred its degrees in all the facul- 
ties by authority derived from a papal bull. 

It is pe'haps no improbable conjecture, that the chtirch 
of Rom;* derived her idea of academical honours from the 
Jews, among whom literary diftinffcion* extremely firnilar 
fubfifted before the nativity of our Saviouf. Among them, 
the young lluder.t, with rcfpccl to his learning, was called 
a Jifciple ; from his minority a junior ; and the eh fen or c/rr- 
ted, on aocoant of his elc&ton into the number of ditciples. 
When he had made fomc progrefs in knowledge, and was 
deemed worthy of a degree, he was by irnoofit on of hands 
made Y 3 H, a companion to a Ralit, the pci fori who officiate* 
ufitig this form, / offoAste th.’s, or, Hi thoa aficuted ; and as 
foon afterwards as he was thought worthy to teach others, 
the officiate was raifid to the rank of Habit. Whether this 
proccts fugvefted the idea or not, it has certainly fomc rc- 
femblancc to that by wh«ch a young man in our univcrfities 
pafFc* through the degree of B ache. or to that of Ma/Lr of 
Art/ or Ih&or. 

The moll ancient univcrfities in Europe are thofe of Ox- 
ford, Cambridge, Paris, Salamanca, and Bologna ; 
and in the two Eujlifh univcrfities, the fird founded colle- 
ges are thofe of Univerfity , Baho ! , and Merton, in the for- 
mer, and St Peter* t in the latter. Oxford and Cambridge, 
however, were univcrfities, or, a? they were then called, y/v- 
diet, fomc hundreds of years before colleges nr fchool* were 
built in them ; for the former fiourifhed as a feminary of 
learning in the rctgn of Alfred the Great, and the other, 
could we believe its partial partizans, at a period flill earlier. 
The uoiverfitie* of Scotland are four, St Andrew’s, Glas- 


gow, ABrxosfN, und E'mmbl’rgh. In Ireland tb«r« Is t/slvrfj^ 

bttt one univerfity, viz. that of Dublin, founded by C^ieeu I' , 
Elizabeth, and very richly endoweJ. . 

Axi idle cuntrovcrry has been agitated, wheth.tr the con- 
flit ution of the Englifh or of the Scotch uni vci lilies be heft 
adapted to suifwcr the ends of their inllitution ; and, 11 
might be expcAcd, it has been differently decided, accord- 
in f to the partialities of thole who have written on the ftib- 
jeft. Were wc 10 hazard our own opinion, we fhould fay, 
that tacli has it* advauta/cs and disadvantages ; and that 
while the Eo >lflh univcrfities, aided by their great fchools, 
to which we have nothing that can be compared, arc un- 
queftionably fitted to carry thtir young members fartbefi in 
the knowledge of the learned languages, the mode of teach- 
ing in our own univcrfities is better adapted to the ptosno- 
tion of arts and faiences, and the communication of that 
knowledge which is of molt importance iu active life. 

L r Ktrtjtuir-Courfs % in England. The fiwo univefitiei 
erjoy the foie jurifdrcliou, in cxclufion of the king's co 
over all civil actions and (nils whatsoever, where a iclioUr 
or privileged perfon is one of the parties ; excepting in fuch 
calcs where the right of freehold is concerned. And then 
by the univerfity charter they are at liberty to try and de- 
termine, either according to the common law of the land, or 
according to their own local cuftoim, at their dilcrction ; 
which has generally led them to carry on their proeef* iu a 
courle much conformed to the civil law. 

This privilege, fo far a« it relates to civil caufcs, is cxeret- 
fed at Oxford in the chancellor’s court ; the judge of which 
is the vice-chancellor, his deputy, or affeffur. From his fan- 
tence an appeal lie* to ddc rates appointed by the congre ra- 
tion ; from thence to other delegates of the hoafe of coiivo- • 
cation ; and if they all three concur in the fame fcntcnce, it 
is final, at lead by the llatutes of the univerfity, according 
to the rule of the civil law. But if there he any ditcordance 
or variation in any of the three fcntcnccs, an r.ppeal lies in 
the laft rei’oit to judges delegates appointed by the crown, 
under the great leal in chancery. 

As to the jurifdi&ion of the univerfity courts in criminal 
matters, the chancellor’s court at Oxford, and probably alfd 
that of Cambridge, hath authority to try all offences or irif- 
demeanor? under the device of treafon, felony, or mayhem; 
a::d the trial of treafon, lelony, and mayhem, by a particu- 
lar charter, is committed to the univerfity jurifjiction in ano- 
ther court, namely, the court of the lut'd high Howard of the 
univetfiiy. • 

The procefs of the trial is this. The h* *h Reward ifiuct 
one precept to the Iheriff of the county, who thereupon re- 
turns a panel of 18 freeholders; and another precept to the 
bedells of the univerfity, who thereupon return a p.ncl ®t 
lS matriculated laymen, iaicn priv/Ufto uniivrfijtii gau- 
dsntft : a^d by a jury formed de medutate, half of freehold- 
ers an! halt matriculated perfons, is the indictment to be 
tried ; and that in the guildhall of the city ot Oxford. And 
if execution he neceffary to be awarded in confcquence of 
finding the party guilty, the (heriff ot the county muft exe- 
cute the univerfity proccfs ; to which he is aunually bound 
by an 01th. 

VOCABULARY, in grammar, denotes the coJlc&ion 
of the words of a langua :e, with their fignifications, other- 
wife called a diihonatj, lexicon , or nomenclature. Sec Dic- 
tionary. 

A vocabulary 1*9 properly a fmallcr kind of diftionary, 
which docs not enter fo minutely into the origin and diffe- 
rent acceptations of word>. 

VOCAL, fomething that relates to the voice or fpccch ; 
thus vocal mufic is that let to words, efpcci verfe*, and 

to 
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Ypcvlf* to he performed by the voice \ In eontmdiftmAion to io- 

I'.. ftrununul mufio, cymvofed only for iiifirutncnts, without 
fiouinr. 

VOC ATIVE, in grammar, the fifth ftate or cafe cf nouns. 
Sec Grammar. 

VOETIUS (Gilbert), an eminent divine of the ifilh 
century, was proft^or of divinity and the Oriental tongues 
at Utrecht, where he was alfo minifler. He affokcii at the 
fynod of Dort ; and died in 1676, aged 87. He wrote a 
great number of works; and was the declared enemy of 
Des Cartes and his philofophy. His folio wet* are called 
foetlani, 

Voetius had two (on% l)jniel and Pan! t who alfo wrote 
feveral works. J/V./’t ^ oe/isu* the fon ot Paul, was doc- 
tor and proleflbr of law at Heihom 5 he wrote a commen- 
taiy on (he Pamie&s, which i» eftetmed, and other works 
on law, 

VOICE, a found produced in the throat and mouth of 
an animal, by an apparatus of iiilirumr.its for that purpule. 

Voices sre cither articulate or inarticulate. Articulate 
voices are thole whereof kvend compile together to form 
fume aflembhgc or little fy Item of funnels : fuch are the 
voices ex puffing the letters of an alphabet, numbers of which 
joined together form words. Inarticulate voices are fuch 
as are not organised, or alfcmbUJ into words ; luch is the 
barking uf dogs, the braying o! afles, the hiding of lerpents, 
the f-ugmg of birds, fee. 

The formation of the human voice, with all the vareties 
thereof obfeivcd in fpeech, mutic, 5 c c. makes a very curioua 
article of inquiry ; and the apparatus and organifm of the 
parts lidmini'leitng thereto, is fomething exceedingly fur- 
priling. Tho r e parts are the trachea or witid-pinc, through 
which the air palTes and repuffes into the luo ; the larynx, 
which is a fbort cylindrical c«~«il at the head of the trachea; 
ami the gfoitis, which is a little oval de l or chink left be- 
tween two fcmicircular membranes ftrctched horizontally 
withinfidc the larynx ; which membranes, though capable 
of joining clofe together, do generally leave an interval, ei- 
ther greater or lefs, between them, called tSnr / 4 m/*/. A 
particular rfrfcription of each part may be lecn in Anato- 
my, Part IV. Sc&. 5. 

Voter, in grammar, a ciicumftance in verbs, whereby 
they come to be conlidercd as either active or ptfiiw, i. r. 
either expreflimr an action impreffed on another fabjed, ar, 
1 Itat ; or receiving it from another, as, I am isairn. See 
Grammar. 

Voice, in matters of election, denotes a vote or foffrage. 

Void, in oratory. See Declamation ; Reading, n* 
5.; and Oratory, n* 129—131. 

VOLANT, in heraldry, is when a bird, in r coat of arms, 


tunce, and then dt fen /aged from that combination by the V* l-'iWW 
addition of lime or pitch. In its greateft degree of purity t 

it can only exill in a gafleous form, at leall in the common , ^ - \f 
temperature of the atmofphcre. ft was rt firil obtained 
chiefly ft out urine, and wa* therefore called fnl urina ; af ter- 
ward:; from horns, efpecially from thofe of the hart, hence 
its name, fal ttrnn ctrvi f “ hart’s horn.** See Cm 1. m 1 s raT- 
J. dex. 

VOT. ATILIS ATION, the art o' rendering fixed bo- 
dies volatile, or of refolving them by fire into a fine fubtlc 
vajMnir or fplrit which caldy dilfipateft and {lies away. All 
bodies, even the moll fixed, as Hold, mar be volatilifcd, either 
of thcmfelvc‘, or with the admixture of fome volatile fubllance 
or I nil ir. by dill illation or fublimrtion. 

\ OLCANO, a mme given to burning mountains, or to 
vents for iubtcrraneom fires. 

The r.uir.her of volcanoes with which we are at prefent 
acquii.ited is very coifidcublc, not much lefs th3n 10c. In 
Europe there aie .Etna, Vcfuvius, Iicola, Stroitiboli, Vul- 
cano; in Alia, one in Mount Taunt*, three in Kamtfchatka, 
five in Japan, two in the Phdipoincs, and rgreat number 
more fcattcred through the ifiat: j* in the South Sea; in A- 
frica, one in F:z, one in the illand Bourbon, one in Fuerjo, 
one o the Cape Vcrd ifiands; and in America feveral in the 
Andes Monte Gatou in St Vincent, and two difeovered by 
Captain Cook on the wefiem c<k >:1 ot North America- There 
are others, but thclc ate bed known. 

It is remarkable that all the volcanoes with which we arc 
acquainted, four or five pcrliaos excepted, arc fi mated at a 
fmall difiance from the fe\ Moll of them have been burn- 
in r from time immemorial; fome lew however have burfi 
out in our time. Volcanoes all occupy the lop? of moun- 
tains, we find none of them in plains ; fome of them indeed, 
which arc fitualcd in the ocean, do not rile much above the 
furface ; but even thefe volcanoes feem to be the apices of 
mountains, the greater put of which are covered by the 
fen. The fubfiances cjefked by volcanoes arc fixed and inflam- 
mable air, water, afhes pumice (tones, ftones that have under- 
gone no fulion, and lava. The phenomena which take place 
during the eruption* of volcanoes have been fi» fully dcicri- 
bed already in the article* Mrs a, Hlcla, Iceland, and # 
Vesuvius, that any repetition here would be unncccffury 
and improper. All that remains, therefore, is to exphin the 
caute? of volcanoes, or, to fpcak more properly, to mention the 
opinions of philosophers concerning the caulcs of volcanoes ; 
for the real caule, wc are afraid, after all th*t has been done, 
remain* ftiil unknown. The m Ik elaborate theory that haa 
yet appeared is that of M. Hoad *. * i%r*rr 

According to him, water is wccflkry for the formation of^r^f, 
volcan'^s. All volcanoes arc neat the fca : they arc even 


is drawn flying, or bavin * its wings fpread out. exttnguilhed when the fea retires from them, for we can (kill 

VOLATILE, in*phyfics, is commonly uled to denote a perceive the craicrs of volcanoes in feveral lofty inland moun- 
mixed hotly, whole integrant parts are eafily diflipated by tains, which difeover what they have been ’cwmerly. He 
file or heat ; bnt kt more properly tiled for bodies whole fuppofet that a long fcrics of ages was ncccfta’y for th<j for- 
pfl'ts ate eafily fcpirited from each athn, and dilperfed in mition of a volcano, and that they were all formed under x 
air. the furface ot the fca. The firtl rxplofion which laid open ■ i uppo r ed 

Volatuk jfftaS, ia the new French nomenclature am - the foundations of the deep, would polfibly be preceded 
moniara, one ol the three alkaline falts. It confifts, as Mr an caithquake. The waters would be parted by n raft ,^ 
Berthollet and fev e ml other chcmifU hnre proved, of 807 globe of burning air, which would HTue forth with a tre- 
pxtts in tcoo of *zot,;md 193 of hydrogen. Several expe- mendooa troife, opening at the fame time a large and unde 
riments, puMifhcd by Dr FnVftley, led the way to this ana- vent for the immenfe flame that wa* to follow ; and which, 
lyfis, though he himfelf did not fee their refuit. It is chief- as it iffued from the bottom of the fea, would be fpread 
ly procurable frqp animal fubfiances by diftiUation, during over its fnrface by the firft gulls of wind which followed, 
which ptoeefa the ar.ot and hydr<*pen nccvfiary to H» forma- A fire which was to bum through thou lands o! years, could 
tir n unite in proper proportions; it is not however procured not be faint or feeble when it was firft lighted up. Its firtt 
pure by this procefo, bein'* mixed with oil and water, and eruptions therefore have undoubtedly been very violent, and 
moftfy fatirrated with carbonic acid. To feparate thefe fob- the ejefted matter very copious. For a long fcrics of ages 
fiances, it « firft combined with an acid, the muriatic lor in* it would continue to difeharge torrent* of lava Loan the 
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Vti'.en », bofom nf iti native earth; xnl 
W " PV "**" - pofed o* the *ratjnic :l# of the fame rn’th. 

Thu*, according to our author, the foondttiooi of the 
burning mountain would be laid in the bottom ot the fej ; 
and even then it would have an hollow cup or crater on the 
top fimilxr to that which is to be found on all vulcanovs at 
prefent. But the queftioa now very naturally uccint, by 
what means was the internal lire prefer ved front cxtndiQlt 
by the waters o the ocean, which mull thus have been in- 
cumbent upon it ? To this Ive replies, that “ The fire, ba- 
the vusa. vin r difpofed the (ubiUnecs in ftifion to make an eruption, 
next laid open the earth, and emitted as much matter as it 
could dilcharr;e, with force fofficient to overcome the refill- 
ance of the column of water which would oppofc it* afeent ; 
but as the llrencth of the fire diminilhcd, the matter dif- 
chargcd was no longer expelled beyond the month ; but, by 
accumulator/ there, loon clofcd up the orifice. i'husody 
fir.all orificia would be lc t fufftcicnt tor gi«iti£ vent to the 
vapour a of the volcano, and irons which only linall bubbles 
ot air could afeend to the furface of the water, until new 
circumflanccs, fuch as ori/injlly gave occafion to the erup- 
tion of the volcano, again took plrce in tlie bowels o the 
earth, and produced new eruptions either through the fame 
or other mouths. The appearance of the fca over the new 
foimetl volcano, in iu ftate of tranquillity, would then be 
inadoa ©T a fi rn, ^ ar lo "hat it is betwixt the UJands of Bafilixzo and Pa- 
lokaoo. riaria. Columns of air bubble* are there alcending at the 
depth of more than 30 feet, and burllon their arriving at the 
furface. This air would continue to dii'engaf*c itt’elf with little 
difturbancc as long as it iflucs forth only in find! quantity, 
until, at the very iuftant of cxplolton, when prodigious quan- 
tities, generated in the burning focus, would make tluir way 
all at once, and the fame phenomena which originally took 
4 place would again make their appearance. 11 
A^Ion of A volcano, while under water, cannot a& precifciy »s it 
Vanias! ^ OC9 * n l * lc °P cn ®' r » 1 ** eruptions, though equally ftrong, 

vo caxuKB. cannot C3Cttfn 4 to f 0 great a diilance. The lav.; accumulates 
in greater quantity round the crater j the fands, alhes, and 
pozzolano are not curied away by the winds, but are de- 
posited around its edges, and prevent the marine fubitanccs 
which arc driven that way by the waters from entering. 
Thus they agglomerate with thefe bodies, and thus a pyra- 
midal mount is formed of all the material* to;jethcr. 

In this manner Mr Hour! fuppofes that the mountain 
was gradually raifed out of the fca by tlie accumulation of 
lava, See. at every eruption, mid that the cavern of the vol- 
cano was gradually enlarged, bun ? driven down into the 
bottom of the cavern by the continued action of the Hone* 
whic h the volcano is oonfiantly throwing up ; that it was 
there fufeJ, a- d at laft thrown out at the top of the moun- 
tain to accumulate on its fide*. Mr Houd's opinion about 
the volcanic fire we {hall give in his own words. 

*• We cannot form any idea of fire fubfifting alone, with- 
out any pabulum., and unconnected with any other principle. 
We never beheld it but in conjunction with fome other bo- 
«?y. which noutiihe* and is consumed by (t. The matter in 
fuilon, which iflue* from the focu-, is but the incumbultible 
part of that which nourishes the fire, and into the bofom of 
which that active principle penetrates in learch of pabulum. 
But a* the fire ads only in proportion to the facility with 
which it can diflolvc and evaporate, I am of opinion, that 
it i* 'only the bottom of the v dcano on which it acts ; and 
that its iid ion extends no iaithcr than to keep thefe tub. 
fiances which it has melted io a couftant Hate of ebullition. 
Formation That fufiblc matte* being U&hargcd from the mouth of the 
of Jan!, volcano, and hardening a* it is gradually cooled by the ac- 
tion of the air, pi educes that fpccies ot Hones which aredi- 
ilingudhcd by the name of lavur* This lava, even when in 
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* ilift would b* eo n. thn Mens, ml In a of fluidity, mud alfq p iff tf* 1 ear. V **fv*x 
tam tie »;cc loliJity, <w .account of the? gravity aid ifi-n- 
lity of it* particles. It th-'rc’jre oppofes the fire with a de- 
gree of rtfillaiM which irritates it, and requires, to out »t 
into a ftarr of ebullition, a power proportioned to the bulk 
of the nah, 

4i That quantity of matter, when diflblved by the aftinq 
o f the f»re, # mud aan&antly refen tide iffy other tllick fob. 

Uance in a Hite of ebullition- ii nall expiation* are produ- 
ced in various parti over tfic fur ace of every filch fubftancO 
while Jtl a Hite of ebullition 1 anti, by the hurtling ot thefe 
bubbles, a great number of fmall particles are Scattered 
around. This i« the very proccfs canted on* in the focus 
of a volcano, though on a fealo imraenfely more large) 
and the vail cxplnfioru there produced expel every body 
wliich lies in their way with the uimotl violence j nor is 
there any piece o* lava which fills down from the upper 
part of the arch of weight fuHkicnt to refill this violent 
ccotri ugal force. 


6 

“ No cllimatc can be made of the power of thefe cxpJo- fnr**diNa 
fions, but by obfervinjr the ohftaclcs they overcome, and J^nic «*» 
what enormous bodies are railed up and thrown to an «m- 
menfc hei ;ht and diHince. Such V3l\ piece* o' lava arc to 
he feen on the top of Vcfuvivu and Upart, that the projec- 
tile fo'ce by which they have been thrown out appear* al- 
together incredible. No perfon can harbour the Icall fufpi- 
cion of their havin r been laid there by any human powet ; 
and the appearance of them dcmonll^utcs that they have been 
ejected from the bottom o' the volcano, not in a itite of fu- 
fion, but coherent and folid A piece of lava lie* on the 
top of ./Etna uf mare than a cubic fathom in bulk, *ind 
whofe weight time fare cannot b< lefs than 16 tons. What 
an amiiing *orcc then muil it have required, not only to 
mile this enormous mala from the volcanic focus, but to 
make it deforibe a parabola of about a league in diameter 
afttr it had come out of the crater ? 

When we confider how much the volcanic focus is fink 
below the bafe of the mountain, tlut the mountain itfclf is 
10,000 feet high, and that confcquently there mult havq 
been a power luftcient to raife fuch a nut* 1 2,0 00 feet 
perpendicular, the buldcit imagination mult be loti in amaze- 
ment.— This may fervy to give us fome idea of the nature 
or that power which operates in the foci of volcanoes ) a 
power which is unknown and inconceivable, and may juftly 
be reckoned among the myllcrica of nature.” 

The pabulum by which the internal fire is fupported, Mr 
Houel thinks to be fubftances contained in the mountain 
itfclf, together with bitumen, fulphur, and other inflamma. 
blc materials which may from time to time flow into tlie fo* 
cus of the volcano in a melted Hate through fubtermnenu* 
ducts, and the explosions he aferibes to water making its 
way in the fame manner. The water it converted into 
Aram, which fills the cavern and puthes thy melted Uv* 
out at the crater ; this opinion is corroborated by the co- 
pious fmnkc which always precedes an eruption. But, com- 
bined with the water, tncre is always a quantity of other 
fubftanccs, whofe cfle&s precede, accomoany, or Fallow the 
eruptions, tod produce all the various^henomena which j 
they dilpiay. The eruption of water from jEtna in tlieempiir^ of 
year 1775 proceeded undoubtedly from this caufe. The frym 

fca, or tome of the refervoira in jEtna or the adjacent ^ 

mountains, by fome means difeharged a vail quantity of 
ter into the focus of tl»c volcano. That water wa* mAautly 
refolvcd into vapour, which inltantly rilled the whole cavern, 
and iflued from the mouth of the crater- As foon as it 
made its way into the open Atmofphcre, it was condenlcd 
again into water, which ft reamed down ^hc Tides of the 
iccuuuiu iu a dreadful *ud deftrudive torrent* 

Thui 
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Thu* M*e have given a view of Mr HcraePs theory, sc- be evident, that neither of thetc hypothefes can anfwer the Vulwnn. 

cor din;; to which volcanoes mi jualk began at the bottom purpule. The central fire of Dr Woodward and other* is * f 

of the fea ; and not only the mount in, but all the adjoin- a cauie too magnificent even for volcanoes. If any fuch fin- Volcanoes 
big country, was formed by (ucccfiivj- eruptions. It is rather is luppoled, we muft imagine a -burring globe in the ccntrr ocei- 

a theory of mountairs railed by (ubterraneous heat than of of the earth, whofe heat is lurticicnt to vitrify tin* moll fobdiionel by 

volcanoes, and does not attempt to explain the origin of the and refractory terrcltrial fahftancc.i But of wrest dimen- cott “® tc * 
fire, which is the principal difficulty ; neither docs his theory fions arc we to fuppofc this globe ? Is it otic, two, three, 
accouut for the immenfe height to which nntter» are fomc- lour, or mote fhoutandt of ».i!c* in d> imeter ?— Very large 

times thrown during eruption*. This indeed it is impoffible indeed it mull be ; for we could fcatce fuppofc that Hones 

to account for, without fuppofing that the rcfcilance of the could be projected even from the depth of 50 nule* into 

air ii dimiuithcd. The txceflive oppofition of the atmo- the air. But evtn this fuppofitron i*s inathnifiihk ; for as the 
fphcrc to bodies moving with very ,-rrat degrees of velocity lire o' volcanoes is at times exceedingly augmented om 
hs* been trken notice of under the article Gunmxy. If fome cauie or other, were this caufe general, as it mult be in 
it has fo much effect then upon folid and round globes of cafe of a burning cential globe, the whole number of volca* 
iron, what ought it to bt on (regular mattes of rock, or hoes exiftin' on earth would be in a tlate o c: option at 
ftrram* of liquid lava? NcvertheJet in the g’eat eruption once. Be tides, if wc were to fuppoh a burning globe of 
of Vefuviu* in *779, Sir William Hamilton i *orm* ns, that 7300 mile* in diameter toluffer the lead dilatation through* 
a vail it ream of lira was projected to the height of at leall out its vail bulk, which mull be the undoubted conlequcnce 
10,000 feet sbove the top of the mountain. Had the air of an augmenta'hn of heat from any unknown cauie, all the 
refilled this liquid matter as it does a cannon ball, it mull volcanoes in the world would not be luificicnt to give vent to 
have been dafticd in pieces airooft as foon as it iffued from it, thou h they IhoulJ lpout 'urth incell tnt cataracts o' hva 
the crater. Either the extreme heat of the lava, therefore, lor ccntuiies together. A diffuluti* n of the whole globe * 
or fome other caufe, muff have contributed very much to di- muff therefore undoubtedly take place; and though we Ihould 

miuiftl, or rather, in a manner to annihilate the refinance of lelfen the diameter of our burning globe by ioco miles, our 

the atmulpherc at that time. As for the lighter materials, difficulties will be a» far from being removed as before, 
though they may be luppoled to be carried to a raft dif- Volcanic fire, therefore, cannot originate from anyj^e- 
tancc by ’he wind, after being projected to a great height ncial c >lltCtion of burning materiiils difpetfrd throughout 
in the air, it is inconceivable how their motion was not fud- the vail mats of lot id earth which lies betwixt the lurfrce 
denly Hopped, and they featured all around the top ol tlie and the centre. All the volcanoes at preknt in an aH'vc 
volcano by the violence of the blaff. Suhllances of this Hate would not be (uch a vent for that fire as a tobacco- 
kind, when quietly carried up with lire kr, will indeed fly -pipe would be to a glals houfc furnace. We muff have re- 
to a great dittance ; for wc arc a (lured, that the afhei of couifc then to fome operation by which we know that na- 
the great lite at London in 1 666 were carried by the wind ture can kindle and cxtinguilh res oc a fi on ally ; and if wc 
to the diffance of 16 miles. It is therefore the Icfa incre- can luppofc fuch an operation to take place in the bowel* 
dible, that thofe of the rnrat eruption of Vefuviua in 1779 of the earth, we may then realunably conclude, that we 

Ihould be carried to the dtffauce of 1 00 miles, as we arc in- have difeovered a caufe adequate to the produ&ion of vol- 

lormcd was the calc. canoes. Such a caufe, however, cannot be pyrites, ful- ■* 

To account tor the volcanic fire, Dr Woodward and o- phur, or nitre, in any quantity under the lurtacc of the n ibe C fct" 

’* thers have had recourfc to the hypcthctilot a central rirc, to earth. It is impoffiblc that beds or pyrites can remain for,,, firt by ' 

which the volcanoes are only fo many chimneys or {piracies, thoulands of yea-s under the fame part of the fur face ofj'iriret, ful* 
Dr Hutton, in his theory of the earth, adopts the lame opi- the earth, be occaCoitally inflamed and ejected, and after- hh " r » ot 
nicn ; but as it did not immediately concern the l object of wards undergo a renovation, in order 10 enable them to go muc * 
which he treated, be evades any queftion concerning its ori. through a limilar operation. Nitre is never found in a 
gin, by declaring Uimfelf latutkd of its exiitcnce without fulfil Hate ; nor can it be inflamed in luch a maimer as to 
any inquiry into its origin. make any conlidcrablc expiation without a thorough mix- 

Others, as Dr Lifter, have had recourfc to the well known ture with falphur and charcoal ; neither would all the quan- 
experimentof the fermentation of fulphur and iron, which will tity which wc can fuppofc to cxift under the bale ot any 
take fire when mixed in considerable quantity, and moiften- mountain in the world be fufftcicnt to give force to mu of 
cd with water. Pyrites, therefore, which ?.ie a natural mix- thofe dreadful volleys which are discharged by volcanoes ■ 
ture of thefe two fuhilauces, it is luppofcd, may naturally an hundred time* in a day. Betides, neither pyrites nor 
give rife to volcanoes Inllances are indeed adduced, which fulpfiur can be inflamed without access of air ; which can- 
undeniably prove that tl*efc fub fiance* will ipontareoully not take place in the bowels of the earth ; for it mult be 
take fire when thrown legtther in large heaps. Of this remembered, that the hrlt queffion is concerning the means 
we have a remarkable example in the following anecdote, by which the tire was originally kindled. Molt writers, how- 
'' — “ A covetous copperas maker st Deptford having bought ever, leem to overlook this difficulty, and to be folicitous 
up all the pyrites he could find, in order to min the trade only about the immediate cauie o’ the expletive force, which 
of his neighbours, collected a vaff quantity below a (hade in is generally aferibed to fleam of one kind or other. Mr.. r -j 
order to lecure them from tlie rain. He was foon, however, Houcl in general calls it the force of fire, or ot fleam ; c *>ncer ing 
puniihed for his avarice; for the pyrites began to fmokc, though he dors not enter very particularly into its nature, the caufe 
glowed like red-hot coals, and melted into, a kind ot vitri- Mr VVhitchurfl fays, that it is the force of “ fire and water,* f ‘he **• 
tied and partly metallic fublLnce, grievoufly annoying the winch is tlie primary agent in all fuch operations ot nature.** j^ c ^ e 
neighbourhood for a Ion; time with the idphurtous fleam He alio gives a figure, (bowing how, by means of confuted 
they emitted.”. Beds «: pyrites, therefore, taking fire ire fleam, a jet, either ot hot water or of liquid fire, may be 
the catth by means o: a er me illation occafioncd by water, produced. But this applies only to a particular calc, which ^ rc J 4 tc0 
are now generally luppoled to be the caufe of volcanoes; we cannot fuppofc always to happen; but volcanoes arc con- t j ( - D€ j 0 f 
and the cble.vaiion, that volcanoes are generally near the ftanjjy attended with cxplotions ; nay, lo great is the ten. volcanic 


fca, is though) to confirm this hypothecs. 


deucy of volcanic matters to this violent operation, that £U4l,ef * 10 ■ 
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Wheu the matter u properly confidcrtd, however, it muff many ftoncs have been oblervcd to buiA in the air like 
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Vole mi* i f w they were thrown out of the rtbwo ; and 

V «>1 •*!» '» Mr ^ OUl ^ cvtn informs us, that fuch hsve bufft three time* 

>, , --.‘. during their flight. Water therefore cannot be always the 
15 c.mfe of volcanic explnfions. When thrown noon meltei 
Expletive lead, hilts, or cfpccfclly copper, it explodes indeed with 
wvrr" } c force. With the tall mentioned metal it is peculiarly 

t Ji.u !«, and incredibly violent ; inforauch, that it is faid that tur- 
ie r raii cir- Meet ha^e been burft, and buildinyt thrown down, by the 
tutnilanccft. mere circumflance of forr.c of the workmen fpitlinj among 
the melted metal; and Mr Whitehurft calculates the force of 
aqueous {team, when thus fudd .nly and violently heated, to 
be qr» lcfa than 28 times (Irongcr than bfhuncd gunpowder. 

Many philofophen. attempt to account for the origin 
and continuance of volcanoes by the agency of the electric 
fluid ; but their, theory is £0 ill fupported by facts, that we 
think it wouli be improper at prefent to take up 100m with 
detailing it* It is certain that volcanoes exhibit mavy elec- 
trical appeamnee*, and that great quantities of the electri- 
cal fluid arc difcharjfcd at evtry eruption. Hut our know- 
ledge of cle&ricity is Will too limited to draw any certain 
conclufton from thefe appearances. 

VOLERY, a great bird-cage, fo large that the birds 
have room to fly up and down in it. 

VOI.G the brgi-tl river in Europe, rifes in the foreft 
of Volkor.flri, about 80 miles fi*om Tver, a town in Kuffia, 
This tvoblc river waters force of the fireft provinces iu the 
Ruffian empire, and at lift falls iuto the Cafpian bea by 
fcvcral mouths below Afttacan. 

VOLITION, the ail of willing. See Msta physics. 

VOLLEY, a military falutc* made by difeharging a 
great number of fire-arms at the fame time. 

VOLONES. »a Roman antiquity, llavps who in the 
runic war voluntarily offered their fervice to the Hate, 
which is the reafou of the appellation ; upon which they 
were admitted to citizeclhip, as none hut freemen could 
be foldiern. 

VOL l\ in the mar.egc, a round or circular tread ; and 
hence, by the phrafe to male volts y is undcrtlood a gate of 
two t r eadi, made by a hotfc going fide wife round a centre, 
in fuch a manner that thefe two treads make parallel tracts; 
one larger, made by the fore* f cet, and another Smaller made 
by the hind-feet; the croup approaching towards the centre, 
and the ihouldeis hearing out. 

VOLTAIRE ( Francis Arouct dc),» celrbtatcd French 
author, was born at Paris, February 20. 1694. His fa- 
ther, Francis Arouet* was atuieu * stair/ au CLtteltt , and 
treafurer of the chamber of accounts ; his mother* Mary- 
Margarct Draumart. At the birth of this extraordinary 
man, who lived to the age of 8 ; years and fome months, 
there was little prolwbility of h : s being reared, and for a 
confidcrahle time he continued remarkably feeble. Ir. his 
earliefl years he difplayed a ready wit and a fprightly ima- 
gination ; and, as he faid of himfclf, made verfea liefore 
l»e was out of his cradle. He was educated, under lather 
Pore, in the college of Lou»s the Great ; ant! fuch was his 
proficiency, that many of his ell’ays arc now cxifliog, which, 
though written when hr was between 12 and 14, (how no 
marks of infancy. The famous Ninon dc l’Enclos, to 
whom this ingenious boy was introduced, left him a le* 
^ gacy of 2000 livres to buy him a library. Having been 
frnt to the equity fchools on hii quitting college, lie was 
fo diiguiled v. ith the drynefs of the law, that he devoted 
himfclf entirely to the mufes. He was admitted into the 
company of the Abbe Cheaulieu, the marquis dc la Fare, 
the duke tie Sully, the grand Prior of Vcnddme, mat dial 
ViUars, and the chevalier du Bouillon ; and caught £rom 
them that cafy taftc and delicate humour which diHinguiih- 


ed the court of Louis XIV. Voltaire had early imbibed a Volfatm 
turn for i’atire ; and, tor fome Philippics againtt the go- —v — ■« 
vernmeut, was imprifontd almoit a year in the Baililc. lie 
had before this period produced the tragedy of Oe<fi*mx % 
which wras reprefented iu 1718 with great fuccefs ; and the 
duke of Orleans kappenin? to fee it performed, was fo de- 
lighted, that he obtained his rrleai'c from prilon. The poet 
waitiu * on the duke to return thanks ; M Be wife (uid the 
duke) and l will take care o' you,” “ I am infinitely 
obliged (replied the young man) ; but I inti cat your royal 
biqhncl's not to trouble yuurfdf a«y further about my lod- 
ging or board.” 

He began his HmriaJe before he was t8. Having one 
day read fcvcral canto* of this poem when on a viiit to hu > 
intimate friend, the young prelident dc Maifont, he waa 
fo tcakd with objections, that he loft patience, and threw 
his manuscript into the fire. The prelident, Hcnaut, with 
difficulty refeued it. 41 Remember (laid Mr Henaut to 
him, in one of his letters) it was 1 that laved the Henriade, 
and that it cott me a handfomc pair of ruffles,” Some year* 
after, fcvcral copies of this poem having got abroad, while 
it was only a (ketch, an edition of it was publilhrd, with 
many chafms, under the title of The League- lnftead of 
fame and friends, the author gained only enemies and mor- 
tification, by this firft edition. The bigots took fire at it, 
and the ooet was eonfidered as hi ;hly criminal for praifmg 
admiral Coligny and queen Elizahith. Endeavours were 
even ufed to get the piece fupprclUd ; but this (Irange de- 
tign proved abortive. His chagrin, on this occafion, firft 
inlpired him with the thought of viiiting England, in order 
to finilh the work, and republiih it in a land o’ liberty. 

He war, tight; for king George I. and more particularly 
tlie princcfc of Wales, afterwards queen of England, railed 
an immerifc fuhfcription for him. Their liberality Uid the 
foundation of his fortune; for on his return to France in 
1728, he put his money into a lottery eftablifhed by M. 
Desfoitcs, comptroller-general of the finance*, i he ad- 
venturers received a rent charge on the Hotel-tit- 1 ' Ale for 
their tickets ( and the prizes were paid in ready money; 
fo that it a fooety had taken all the tickets, it would have 
gained a million of livres. He joined with a numerous 
company of adventureis, and was fortunate. 

His Lettm PkAofopbufVi, abounding in bold expreffions 
and indecent witticifms againft religion, having been burnt 
by a decree of the parliament of Paris, and a warrant being 
blued for apprehending the author in 1733, Voltaire very 
prudently withdrew ; and was dickered by the marchionefs 
du Chatclet, in her caftlc of Obey, on the borders o f Cham- 
pagne and I.orrainc, who entered with him on the ftudy 
of the fyttem ot Lcibniiz, and the principia of Newton, 

A gallery wai built, »» which Voltaire formed a good col- 
lection of natural hiilory, and made an infinite number of 
experiments on light and elctdrieity. He laboured in the 
mean ti re on his Elements of the Newtonian Fhilolophv, 
then totally unknown io France, and which the numerous 
admirers of Dc* Canes Were very little deftrou* (ho uid be 
known. In the midil of thefe nhilofophic purfuita he 
produced the tragedy of sllaira. He was now in the me- 
ridian of his age anu qeniut, as whs evident from the tra- 
gedy of Mahomet, firft afted in 1741 ; but it was repre* 
feoted to the procurcur- general a* a performance offcnUve 
to religion ; and the author, by order of cardinal Flcury, 
withdrew it from the Bane. Memf*, played two years after, 

1743, gave an idea of a fpecies of tragedy, of which few 
models had cxifted. It was at the reprefentation of this 
tragedy that the pit and boxes were clamorous for a fipht 
of the author ; yet it was leverely ciiucitcd when it came 
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toht* from the prcfs. He row became a favourite at court, 
— v- through the Intercfl of madam d’Etiole, afterwards mar- 
chicnefs of Pompadour. He was appointed a gentleman 
of the bed-chamber in ordinary, and hiftorio^rapher of 
France. He had frequently attempted to .rain admittance 
into the Academy of Science*, but could -ot obt.ua hia 
vrilh till 1 746, «hfn he was the firil who broke through 
the ablurd cullom of hllin r an inaugural (perch with the 
fuliome adulation of Richelieu ; an example foon followed 
by other academician*. Fiona the (atirea occafioncd by 
this innovation he felt fo much uneaftneL, that he waa glad 
to retiie with the marchioness du Chatvlet to Lunevilte, in 
the neighbourhood of kirg Stanislaus. The marrhiooefs 
dying in <749* Voltaire returned to Paris, where hia flay 
waa but (hort. The king of Pnifilii now gave Voltaire an 
invitation to live with him, which he accepted towards the 
end of Auvuft 1750. On hia arrival at Berlin, he wai 
immediately prefirnted with the Order of Merit , the key of. 
chamber lain t and a penf: m of 20,000 livre*. From the par- 
ticular refped that was paid to him, his time was now (pent 
in the mod agreeable manner; his apartments were under 
thofe of the king, whom he was allowed to vital at Rated 
hours, to read with him the bcfl works of either aocient 
or modem authors, and to affift his majetty in the literary 
productions by which he relieved the cares o: government. 
But a difpute which arotc between him and Maupcrtuis 
foon brought on hia difgrace. Maupcrtuis was at fome 
pains to have it reported at court, that one day while ge- 
neral Manftein happened to be in the apartments ot M. de 
Voltaire, who was then t ran flat inc into French, The Me- 
moirs of Ruflia, compofed by that officer, the king, in his 
aifual manner, fent a copy of vcrlrs to be examined, when 
Voltaire (aid to Mantlein, “ Let u* leave off for the prefent, 
my friend ; you fee the king has fent me his dirty linen to 
wa^i, I will.wafh your** another time.’* A (ingle word is 
lomctimes futficicnt to ruin a man at court ; Maupcrtuis 
imputed inch a word to Voltaire, and fucceedcd. It was 
about this very time that Maupntuis published his very 
ftrangc Philotophical Letters; and M- de Voltaire did not 
fail to heighten, with his utmoll powers of raillery, every 
thing which he found, or could make, ridiculous, in the 
project* of M. Maupcrtuis who was careful to unite his 
own caufe wnh that of the king ; Voltaire was considered 
•s having failed in refpedt to his majelly ; and therefore, in 
the molt rctpe^lfid manner, be returned to the king his 
chamberlain's key, and the crofs of his Order of Merit : ac- 
companied with tour lines of verfe ; in which he, with great 
delicacy, compares his firiation to that of a jealous lover, 
who feuds back the pi&u«e of his miilrefs. The king re- 
turned the key and the riLbnn ; but they were not followed 
by an immediate reconciliation. Voltaire fet out to pay a 
vif’t to her highoefs the dnehefs of Gotha, who honoured 
him with her triendfhip as long as (he lived. While he re- 
mained at Gotha, Maupcrtuis employed all his batteries 
a^ainli him : Voltaire was arreited by the king’s orders, 
but afterwards rclcafed. 

He now lettlcd near Geneva; but a r terward being obliged 
to quit that republic, he purchafed the caflle of Fcmcy in 
France, about a league from the lake of Grncva. It wa* here 
thit he undertook the deencc of the celebrated family of 
Calas ; and it was not long before he had a iccond opportu- 
nity of vindicating the innocence of another condemned fa- 
mily of the n-niiur of Sirvem. It is fomewhat remarkable, 
shat in the year 1774, he had the third time a lingular 
opportunity of employing that fame zeal which he had the 
good fortune to difplay in the fatal catadrophc oi the fami- 
lies of Celas and Seven. 

In this retreat M. Voltaire continued long to enjoy the 
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pleasures of * rural life, accompanied with the admiration V^’uina 
of a vail number of wits and philofopherj throughout all v jj ^ 
Europe. Wearied at length, howevtr, with his filiation, 
or yielding to the importunities of friends, lie came to Paria 
about the beginning of the year 177S, where he wrqtc 
a new tragedy called Irene. By this time hia underftand- 
ing herns to have been impaired, either through the in- 
firmities of age, or continued intoxication by the Hattciy 
of other* ; and he ridiculoully fuffered himfclf to be crown- 
ed in public with laurel, in tellimony of hia great poetical 
merit. He did not long furvive this farce: for having over* 
heated himtclf with receiving vitits, and exhauiled his (pints 
by iuppking a perpetual fund of convcrfation, he was firlfc 
feired with a (pitting of blood ; and at laft becoming reft- 
lefs in tl»c night-time, he wa* obliged to ufe a fopurific me- 
dicine. Of this he unluckily one night took lo large a 
dole, that he flept 36- hours, and expired a very fhort time 
after awakening from it. 

VOLUME, in matters of literature, a book or writing 
of a juil bulk to be bound by itfelf. The name is derived 
from the Latin wJvere, ** to roll up 5” the ancient man- 
ner of making up books being in rolls of bark or parch- 
ment. See Book. 

VOLUNTARY, in mufic, a piece played by a mufreian 
extempore, according to hi* fancy. This is often ufed be- 
fore he begins ts fet himfelf to play any particular compo- 
fition, to try the iadrument, and to lead him iuto the key 
-of the piece he intends to perform. 

VOLUN l EERS, perlons who, of their own accord, 
either for the iervice cf their prince, or out of the elleein 
they have for their general, ferve in the army without being 
iulitled, to gain honour and pieferment, by expofing them- 
Live* in the fervice. 

Such are the volunteers who have been long known in 
the army ; but the prefent age has witnefled whole regi- 
ments of volunteers arming thcmfclves for a ftill more lau- 
dable purpofe. In con Icq uence of thofe democrat ical prin- 
ciple* which, in 1793, had been imported into Scotland 
from the Jacobins of France, a number of gentleman in 
Edinburgh, eminent for their rank and refpedahihty of 
elwitcltr, aflociatcd them Lives for the purpofe of prefrrvingr 
the internal peace of the city. Making their object known 
to government, they were, in 1794, embodied in a regi- 
ment, called The Royac Ed>n»veck Voluxteess, with 
officers appointed by bis msjefty ; and fo afliduous were 
they in learning the manual excrcife of the army, that, with- 
out incurring the imputation of national pitjudice, we may 
venture to affirm, that there is not in the king’s fervice a re- 
giment better difcipltned or more alert in their evolutions than 
the Edinburgh Volunteers, who conlift of lawyers, phy- 
ficians, and rpulrnt tradefmen, attached to their king 
and the ronfiitution of their country. They amount nt 
prefent ( 1 796 ) to 850. Tit example of the mi.tro}x>lt*j 
was quickly followed by many of the ntlicr towns in Scot- 
land ; and in Glafgow, Aberdeen, Stirling, and Perth, &c. 
tbeic arc now volunteer regiments, w hich have certainly con. 
tributed to preierve the interna) peace 0! the country, and 
aic prepared to repel any foreign invafion Ihould an enter- 
prise to daring be ever attempted. Similar armaments have 
been formed, we believe, in many of the towns in England ; 
and Great Britain, at prefent, can boaft a mighty force, 
which, without receiving the pay of foldiers, is ready to 
fight pro arts ei focu. 

VOLVOX, in sf.ut.logy ; a genus of animal* bclonpiug 
to the order of vermtt infusoria. The body is round, ftnsrde, 
and pellucid. There are ten fpecies, all of which lire in water, 
VOLUSENUS. See Wilson. 

VOJLUTA, in natural hiftory ; a genus of animals be- 
4 S longing 
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Vsfatu longing \n lb© clafs and order of t ttrmfj ttj/tcen. There are 
Vrliu* 1 44 fpeetea. The animals arc of /he flug kind; the fh ell 
__ ‘ ‘ is unilocular and fpiral ; the apcrtuic narrow and without a 
beak : thr columella plaitcjl- 

VOLUTE, in architecture, a kind of fpiral fcroll ufed 
in the Ionic and Compofite capitals, whereof it makes the 
principal cliara&eriflic and ornament. 

VOMICA, in medicine, an abicef* of the lungs. See 
Medicine, n° 186. 

AVx Vomica in pharmacy, a flat eomprefled round fruit, 
of the breadth of afiiilliu^, or ionic w hat more, and or about 
the thickncfs of a crown-piece. 

It is the nucleus of a fruit of an Eaft-Indian tree, the 
wood of which is the lignum eo/umbrinum ot the fhop*. 

Some lave prclcribcd fmall doles of the nux vornica as 
a fpecific again!! a gonorrhoea, and others againft quartan 
affixes. But we have to many good and fife medicines lor 
all thefe purpofes, that there. Iccm9 no occafion ‘or our ha* 
ving rccourtc to luch as thefe, which Ihow fo many ligns of 
mifehief. • 

VOMIT. See Emetic. 

V< SMITING, a retrograde fpafmodic motion of the 
mufcular fibres of the erfophagus, flomach, and tnicllinea, 
attended with (Irong convullitms of the mufcles of the 
abdomen and diaphragm ; which, when gentle, create a 
nautca ; when violent, a vomiting. 

VOORN, one of the iflands of Holland, bounded by the 
river Maes, which divides it from the continent and the 
hland of Iflemunde, on the north j by the fca called the 
Jlut-bo/ch t on tire eaft ; by another branch of the Mites, which 
divides it from the iflaods of Goree and Overflackec, on the 
iouth ; and by the Germtn fca on the well ; being about 
24 mile* long, and 5 broad. 

VORTEX, in meteorology, a whirlwind, or fudden, 
rapid, and violent motion ot the air in gyres, or circles. 

Vortex is alfo ufed for an ccidy or whirlpool ; or a body 
of water, in certain feas or rivers, which ruu rapidly arouqd, 
forming! fort of cavity in the middle. 

Vortex, in the Cartetian philnfophy, is a fyftem or col- 
lection of particles of matter moving the lame way, and 
found the fame axis. 

VORTICELLO. Sec Micaoscora, Vol XI. page 
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VOSS I US (John Gerard), pne of the mod learned and 
laborious writers of the 17th century, was of a considerable 
family in the Netherlands; and was horn in 1577, in the 
Palatioate, near Heidelberg, at a place where his father, 
John Vofiius, was m.'nifter. He became weU ikilled in 
polite literature, hiflory, and facred and profane antiquities, 
and was made dire&or of the college of Dort. He w as at 
length made profeflor of eloquence and chronology at Ley- 
den, from whence he was called in 1633 to Aniflcrtlam, to 
fill the chair of a profeffor of hiflory. He died in 1649. 
He wrote many learned work*, of which a complete edition 
has been primed at Amsterdam, in 9 vola folio. 

Vosaius (Ifaac), a man of great part* and learning, the 
fon of John Gerard Voflius, was bom at I^tydrn in 1618. 
He had no other tutor but lu# father, and employed his 
whole life in fludying : his merit recommended him to a 
correfuondence with queen Chriflina of Sweden ; lie made 
feveral journeys into Sweden by her order, and had the 
honour to teach her the Greek language. In 1670 he 
came over to England, where kiiijj Charles made him canon 
of Windfor ; though lie knew his character well enough to 
fay, That there was noth ng that Voflius ref ufed to believe, 
excepting the Bible. He appeal b indeed by his publica- 
tions, which are neither io uleful nor lo numerous as his fa- 
ther's, to luve becu a muft credulous nun, while he afforded 


many circumSances to bring his religious faith in qtieffion. Ve** 
He died at Windfor caftle in 1688. tt ' 

VOTE, the fuff rage or refolve of each of the members 
of an affembly, where any affair is to be carried by a majori- 
ty j but more particularly ufed for the refolves ©f the mem- 
bers of either houf* of parliament. 

VOTIVE MEDAt,3,„thofc i«n which are nrprefled the 
sows of the people foy the emperor* or empreffes. See Me- 
dal. 

VOW, a folcmn and religious promife or oath. Sec 
Oatm. 

The ufe of vows is found in mod religion*. They make 
up a confide rable part of the Pagan worfhip, beiflg made 
either in confcqucnce of fome deliverance, under fomc pref- 
fing neccfCty, or lor the fucccis of tome cnterpriie. A- 
wrong the Jews, all vows were to be voluntary, and made by 
peifon* wholly in their own power; and if fueh perfon 
made a vow in any tiling lawful and poflibk, he was obliged 
to fulfil it. If he appointed no particular time for accom- 
pli thing his vow, he was bound to do it inflantly, led by 
delay he fhould prtm* left able, or be unwilling, to execute 
his ptomiie. Among the Romanics, a perfon is conftitute 1 
a religious by taking three vows ; that of poverty, chaility, 
aud obedience. 

Vows, among the Romao*, fignified facrifices, offerings, 
prcfents, and prayers made for the C riant, and emperor*, 
particulary for their profperity and the. continuance of their 
empire. Thefe were at firff made every 5 years, then 
every 1 5, and afterward* every 20, and were called quinqum- 
uaii'it dntnnabai and vtnctnnatta. 

VOWEL, in grammar, a letter which affords a complete 
found of ilfelf, or a letter fo fimpie a* only to need a bare 
opening ot the mouth to make it heard, and eo form a di- 
ffintt voice. The vowels are fix in number, viz. A, E, I, 

O, U, Y. 

Vowel (John). See Hooxex. 

UPHOLSTER, UruoLsTKRLa, or UpMJtr, a tradef* 
man that makes beds, and all forta of furniture thereunto 
belonging, &c. 

UPLAND, denotes high groqnd, or, as fomc call it, 
itrra /inn a, by which it Hand* oppofed to fuch a* is mooriih, 
man’hy, or low. 

Ur land, a province of Sweden, bounded on the uorth- 
call by die Baltic Sea, on the fouth by the lea of Sudcrma- 
nia, and on the well by Weft mania and Gcltricia, from 
which it is feparated by the river Dela. It is about 70 
miles in length and 4 t in breadth, and contain* mines ot* 
iron and lead. Stockholm is the capital. 

UPSAL, a rich and cool'dcrablc city of Sweden, in Up- 
land, with a famous univerfity, and an arehbi (hop’s fee. The 
town is pretty large, and as ftraight as a line ; but moft of 
the houtes are of wdod, covered with biech-batk, with turf 
on the top. Ou au eminence, to the fouth of the town, is 
a ruined cafflc. Thofe that view the town from hence 
would take it to be a garden, whole ilreets reprefeut the 
alleys; and the houfeft, which are covered with tuif, the 
grafft-plats. It was formerly die refidence of the kings, and »» 
now the ulyal place where they are crowned- It is fcated 
oil the river Sala, over which there are two bridges. It ic 
27 miles north-well of Stockholm. E. Long. 17. 48. N. 

Lat. *9. 52. 

UPUPA, in ornithology ; a genu* belonging to the order 
of f»c*. The beak is arcuated, convex, and fomethin* blunt \ 
the tongue is obt ufe, triangular, entire, and very Ihoit; and 
the tcct are fitted for walking.- There are ten fpecie* ; one 
of which, the tpof>t t hoopoe, or dung-bird, is frequently feen 
in Biitain. It may be readily diftinguifhed from all others 
that viiit thia iiland by its beautiful crcff, which it can crctt 
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Vi or dtpreft at plea Cure. It is in length 15 inches; the 

! bill i* black, two inches aud a half long, {lender, and incur* 

r * 1:SiWn ‘ vated ; the iride* are hazel : the crcit coafifL of a double 
row of feathers ; the Inched about two inches long ; the 
tips are black, their lower part of a pale orange colour : the 
neck is ot a pale reddiih brown ; the bread and belly while; 
the letter covert* of the wings arc of a light brown ; the 
back, fcapulars, aud wings, eroded with broad bars of while 
and black ; the rump is white ; the tail con till 5 ot only 10 
feathers, white marked with biack, in form of a crclcent, 
the horns pointing towards the end of the leather*. The 
legs are {hurt and black ; the exterior toe is dofcly united 
at the bottom to the middle toe. 

According to Linnaeus, it takes its na rz from its note, 
which has a found fimilar to the word ; or it may be deri- 
ved from the French buff*, or "crcded;’ 1 it breeds in 
hollow trees, and lays two aih coloured eggs ; it feeds on in. 
feds, which it picks out of ordure of all kinds. Dr Pallas 
affirms, that it, breeds in preference in putrid carcatca ; and 
Ural he had feen the nett of one in the privy of an uninha- 
bited houfe, in the fuburbs of Tzarittyn. 

Ovid fays that Tcrcus was changed into this bird : 

I'ertitur in vo/urrrm, cu i Ji<mt in vvr.'/Ve cnjla, 

Prominet tmmodlium pro tonga lufpi.Ia rofirum : 

No mm tpopt vo/ucri. Met am. lib. vi. 1 . 671. 

‘I'creus, thtouarh grief and hsfte to be reveng’d, 

Shares the like fate, and to a bird is chang’d. 

Fix’d on his dread the creftcd plumes appear. 

Long is his beak, and fharpen’d as a fpcar. Croxali. 

DR (anc. gcog.), a citadel of Mefopotamia, Gtuated be- 
tween the Tigris and Niiibis ; taken by lomc for Ur of the 
Chaldees, the rcfidencc of Abraham. What feema to coo- 
firm this is, that from Ur to Harmn, the other rcfidence of 
the patriarch, the road lies dirc£Uy for Palritinc. And it 
is no objection that Ur is {aid to be in Mefopotamia ; be. 
caufc the parts next the Tigris were occupied by the Chal- 
dean*, as teems to be confirmed from Acts vii. j, 4. It is 
called Grebe % in Strabo ; Or choc % in Ptolemy. 

URALL 1 AN Chain, a range of mountains which 
form part of the boundaries ot Aha, and anciently known by 
the nsme of Ripberi Motuet. See Rimmi Atontet , kc. 

URANIA, in fabulous iuilury, one of the nine Mufcs, 
was fuppofed to prefide over aftronoroy. She is commonly 
represented in an azure robe, crowned with liars, and fup. 
porting a large globe with both hands. 

URANIUM, a foflil found at Johangcorgenilad in 3 a* 
xony, and at joachimflal in Bohemia, and is, by the miners, 
called Rn hbtrmi. M. Werner, a German mineralogitt, be- 
ing convinced that it was not a blend, gave it the name of 
J-'errmm Gchreumm Pic turn , and thought it contained the 
tungfiic acid combined with iron : but M. Klaproth is of a 
contrary opinion, and maintains that it is veiy different from 
wolfram. There are (he lays) two varieties of pechbleud: 
the one is of a dark grey colour, with very little brilliancy, 
the particles of which have the form of a battened con* 
-cheid i it is not very hard, and, when triturated, becomes 
a black powder; its mean fpecific gravity 1*7,5. The 
other is diftinguifhcd by its black colour, though it iomc- 
times afiuracs a rcddtfh tint : its furfacc if more brilliant than 
that of the former, and tckmblcs pit-coal ; it is alio Ids 
hsrd ; and the black powder, to which it is reduced by tri- 
turation, has a green ilh hue. This kind is generally dif. 
covered in compact mattes, lying .between flrata of a mica* 
ceout fchift, which is found to be decompounded. In the 
internal parts of this ttone, it is not uncommon to meet with 
veins of a peculiar yellow metallic earth. The pcchblcnd is 
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foluble iu the nitric and in the nitro-muriatic acids, partial- Urutrfca- 

Iv loin the muriatic, but not at all in the fulphuric. From 

thefc lolutions, the unfaturated ferruginous pruffut of potafh, UriliaL * 

or phlogitticated alkali, precipitates the metallic fubitartcc, ■ ^ ‘ 

which then rcfembles kermes mineral in colour. This, 

when it docs not unite in bikes, but is uniformly difiufed 

in the folulion, may be considered as one of the moll di. 

ttingutlhmg characters of the pechbleud ; another i*. that 

the piccipiutes, effected by the volatile and fixed alkalis, 

arc yellow' ; the fixed cauftic alkalis giving it a lemon colour, 

the aerated a like yellow. This yellow oxyd, or calx, cannot 

be iufed with alkalis. As this fulfil cannot be clatTed either 

among the zinc or iron ores, and is very different' from 

tungllcin, M. Klaproth prnpoiesto give to it the appellation 

•f Uranium; and lie diftributes it into the following 1 pec irs: 

1. Uranium juiphuratum. (<*) Dark gray, often exhibiting 
traces of Galena. (£) Clack, rcfcmbling pit coal. 

2. Uramum Ochr actum. Brimttooc colour, lemon colour, 
deep yellow, redditti brown. 

3. Uranium Spathojum. (a) Tinged with green by copper. 

($) Yellow. This is the green mica or chalcolithc. 

URANOSCOPUS, in ichthyology, a genus of fitties 
belonging to the older of juguforei. The head is large, 
rou.'h, aud depreffed, the upper jaw being {barter than the 
under one ; there are fix dcuiatcd rays in the membrane 
of the gills ; and the anus is in the middle of the body. 

There arc two fpccics, one of which is fouud in the Medi- 
terranean Sea. 

K.whacl d’URBINO. See Raphael. 

URCHIN, in zoology. See Echinus. 

URETERS, in anatomy. Sec Anatomy, n* 101. 

URETHRA, in anatomy. See Anatoly, n 1 107. 

URIM and Thummim, among the ancient Hebrews, a 
certain oracular manner of confulting God, which was done 
by the high priett d retted m his tubes, and having on hia 
pectoral or bread- plate. 

Various have been the fcntimcnU of commentators con* 
cerning the urim and thumniim. Jofephus, and fcvcral 
others, maintain, that it meant the precious ttones fet in 
the high-pridt’s brcaft-plate, wliich by extraordinary hittre 
made known the will ot God to thole who conlulted him. 

Spencer believes that the urim aud thummira were two 
little golden figures fhut up iu the pectoral as in a purfc, 
which gave refponfes with au articulate voice. In fhoit, 
there arc as many opinions concerning the urim and thummim 
as there are particular authors that wrote about them. The 
fafeft opiuion, according to Broughton, Terms to be, that 
the words u>im and thummim fignify fomc divine virtue ami 
power annexed to the brcatl-platc of the high-prieft, by 
which an oraculous an l we r was obtained from God when he 
was confulted by the high-pried ; and that this was called 
urim and tbummtm, to expieis the dear nrfs aud perfection 
which thefe oracular anfwcrs always carried with them ; for 
urim fignifics “ light,” and thummim 44 perfection thefe 
anlwcrsiiot being imperfect aud ambiguous, like the heathen 
oracles, but clear and evident. The ulc made of the urim 
and thummim was to confult God in difficult calcs relating 
to the whole Hate of ifrari; and fomctiracs in calcs relating 
to the king, the fanhedrim, the general of the aimy, or fomc 
other great perfonage. 

URINAL, in medicine, a vcffel fit to receive and hold 
urine, -and ufed accordingly for the convenience of fick per* 

Ions, it is ulually ot glals, and crooked ; aud Comctiuica 
it i? filled with milk, to afluage the pain of the gravel. 

UaiMAL, in chcmillry, is an oblong glaft vcflt- 1 , dofed 
for making folutions, and fo called from its rcfcmbUncc to 
the glaffes in which urine is fet to fettle for the inspection 
ot the phyGcum. 

4S2 URINE, 
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TJRTNE, * fereus and faline fluid, feparated from the 
blood, and carried by the emulgcnt ar* cries to the kidneys, 
from whence it defeends to the bladder by the ureters, and 
it from time to time emitted thcncc by the canal of the 
urethra. Sec Anatomy, it 107. For the analyfi* of 
urine, fee Chemistry* 

URN, a kind ot vnfc, of a roundiffl form, but biygtft in 
the middle, like the common pitchers, now Icldom ufed but 
in the way of ornament over chimney-pieces, in buffets, &c. 
The gnat tife of urns among the ancients, was to preferve 
the alhct. of the dead after tiny were burnt ; for which 
rcafon they were called cinrr/irit 1, and vnur tinernri*, and 
were placed fomctiWs under the tomb ftonc whereon the 
epitaph was cut ; and fomelimcs in vaults in their own 
houics. Urns were alio ufed at their facriiices to put Hquid 
things in. 

PKOGA1.LUS* in ornithology. See Tztrao. 

URS A, in altronomy, the name of two conflcllations in 
the notthtrn hemisphere. 

UKSULINES, is church hiftory, an order of nuns, 
founded originally by St -Angela of Brefcia, in the year 
1537; and lo called from St Urfuta, to whom they were 
dedicated. 

URSUS, the BFAR ; a genus of quadrupeds belonging 
to the order of ftrt. There are lix tore-teeth in the upper 
jaw, alternately hollow in the infide, and fix in the under 
jaw, the two lateral ones being lo bated. The dog-teeth 
arc folitary and conical ; the eyes arc furniihed with a nic- 
titating membrane ; the rrofe is prominent ; and there is a 
crooked bone in the penis. There are eight fpccies ; the 
principal of winch are, 

1. s!rfto: y the black bear, has ftfong, thick, and ctumfy 
limbs ; very Ihort tail ; large feet ; body covered with very 
long and fha^gy hair, various in its colour : the largeft arc 
of a rufty brown ; the fmalleft of a deep black : fome from 
the coniines of Kuflia black, mixed with white hairs, called 
by the Germani, tear ; and fome (but rarely) are 

found in Tartary of a pure white. It inhabits the north 

arts of Europe and Alia; the Alps of Switzerland, and 

)auphinc ; Japan and Ctvlon ; North America and Peru. 
The brown bears arc tumetimes carnivorous, and will de- 
ft roy cattle, and c?t carrion ; but their general food is 
root*, fruit*, and vegetables: they will robe the fields of 
pcafe ; atid when they are ripe, pluck great quantities up, 
beat the pcafe out of the hulks on fome hard place, eat 
them, and carry off the draw : they will alfo, during win- 
ter, break into the farmer’s yard, and make great havock 
among his flock of outs ; they are alfo particularly fond 
of honey. The fleih of a bear in autumn, when they are 
exceffivcly fet, by feeding on acorns, and other mail, is de- 
licate food ; and that of the cubs Hill finer ; but the paws 
of the old bears are reckoned the reoft cxquilite morfcl ; 
the fat white, ind very fweet ; the oil excellent lor (trains 
and old pains. The litter end of autumn, after they have 
fattened themfelves to the vreateft degree, the bears with- 
draw to their dens, where they continue for a great number 
et dzy* in total inactivity and abftinence from food, having 
no other nourishment than what they get by fucking their 
feet, where the lodges io great abundance ; their retreats 
are either in cliffs of rocks, in the dcepcfl rcccfles of the 
thrckefl woods, or in the hollows of ancient trees, which 
they afeend and delcend with furprifing agility : as they 
lay in no winter provifion*, they 4ie in a certain (pace of 
time forced from their retreats by hunger, and come out 
extremely lean: multitudes are killed annually in America, 
for the fake of their. flefh or ikin ; which left makes a con- 
fidenUe article of commerce. 

2. ASariumu:, the polar Or white bear, has a long head 
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and neck ; Ihort round ears ; great- teeth ; the hair long, 
fort, and white, tinged in fome parts with yellow : growing 
to a vaft fixe; the ikins of fome being 13 feet long, bee 
Plate DX. tig. 3. 

This animal is confined to the coldeft part of the globe ; 
it has been found as tar as navigator* have penetrated north- 
wards, above lat. 80. The frigid climes only feem adapted 
to its nature ; for we do not learn trom any authoriry that 
it is met with farther tenth than Newfoundland, its bound* 
m rcfpedl to longitude arc alfo very limited ; being an animal 
unknown except on the ftinresof Hudion’s Bay, Greenland, 
and Spitsbergen, on one fide, and thofe of Nova Zcmbla 
on the other ; for fuch as have appeared in other parts have 
been brought there involuntartiy on floating ifUnds of icc; 
iu that the intermediate countries of Norway and Iceland 
are acquainted with them but by accident. We cannot 
trace them farther call than Nova Zcmbla; though the 
frozen fra, that is continued from thence as far as the land 
of Tfchukfehi, that lies above Kamtfchatka, is equally 
luited to their nature. The late hittorics of thofe countries 
arc filcnt in rcfpt& to them. 

During fnmmcr, the white bears are either refident on 
iflands of ice, or palling from one to another : they fwitn 
admirably, and can continue that exercife fix or feven 
leagues, and dive with girat agility* They tring two 
young at a time : the affection between the parents and 
them is fc ftroag, tliat they would die rather than delcrt 
one another. Their winter retreats ate under the (now, 
iti which they form deep dens, lupported by pillars of 
tlie fame. They feed on fifli, Teals, and the carcafcs of 
whales, and on human bodies, which they will greedily 
tear up: they feem very fond of human blood ; and ate fo 
fearlcis as to attack companies of armed men, and even to 
board (mail vctTck. When on land, the - live on birds and 
their eggs ; and allured by the feent of feals flrih, often 
break into and plunder the houfes of the Greenlanders : 
their greateft enemy in the brute creation is the morie, 
with whom they have terrible conflicts, but are generally 
worfted, the vilt teeth of the former giving it a fuperiority. 
The flefh is white, and kid to tallc like mutton : the fat 
is niekei *or train-oil, and that o! the feet ufed in medicine : 
but the liver is very unwholefome, as three ol Baieutx’s 
Colors experienced, who fell dangeroufly ill on eating fome 
ot it boiled. One of this fpccies was brought over to 
England a few years ago ; it was very furious, alraolt 
always in motion, roared loud, and feemed very uneafy, 
except when cooled by having paihullsof water poured on it. 

3. The /ir/rtrr, or wolvercue, has a black Iharp pointed 
vifige ; ihort rounded ears, sdnioft hid in the hairs ; the 
fiiea ot a ydlowifh brown, which paiTcs in form of a band 
quite over rhc bird-part of the back, above the tail ; the 
legs arc very llrong, thick and Ihort, of a deep black : the 
whole body is covered with toy Iqq j and thick hair, which 
varies in colour according to the fcafon. It inhabits Hud- 
Ton's Bay and Canada, as far as tbc [traits o i Michilimaki- 
nac ; is found under the name of the ghuton in the not Lb 
parts of Europe and Aha, being a native of tl»c moil rigo- 
rous climates. 

It is a moll voracious animal, and flow of foot ; fo is 
obliged to take its prey by furprifc. In America it is called 
the beavtr^ottry watching thofe animals as they coc:e out 
©* their houfes, and fc.roctitr.es breaking into theit habitations, 
and devouring them. It often lurks on tree*, and falls on 
the quadrupeds that pifs under ; will fatten on the horic, 
elk, or lta^, and continue eating a hole into its body, till 
the animal folia down with the pain ; or die will tear out 
its eyes : no force can diiengage it ; yet fometimes the deer 
ia their agony have been known to dcitroy it, by running 
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their head violently againft a tree. It devours the ifatifl, Angle, oval, glofTy feed, 
or white fox ; feaithes for the trap* laid for the fables and 
" other am rnata ; ami is often beforehand with the luititfmcn, 
who futlain great lofle* by the tdutton : authors have pre- 
tended that it feed* Jo voncioutly, that at length it is in 
danger ol binding j and .* it it is obliged to eafe itfilf of 
its load, by fqticcsing it out between two trees. 

In a wild ftate, it is valtly fierce; a terrur to both wolf 
and bear, which will not prey on it when they fin. 4 it dead, 
pc> haps on account ot it* being (o very fetid, lindling like 
a pole-cat : it makes a Along refinance when attacked ; 
will tear the dock from the pun, and pull the trap* it is 
caught in to pieces. Notwithstanding this, it is capable of 
being tamed, and of leai tiing fevtral trick*. It burrows, and 
lias iu den under ground. The fit in is fold in Siberia for 
as- or 6*. ( at Jakutllc for 12s. : and dill dearer at Kami- 
fchatka, white the women die is their hair with its white 
paws, which they eftcem a great ornament. The fur is 
greatly ctlccmcd in Europe : that of the north of Europe 
and Alia, whole fkins arc lomctimexto l>e feen in the furrier* 
fhops is much finer, blacker, and more glofTy than that of 
the wolverene, or American kird* The glutton has by 
tome authors heen confounded with the hyaena. 

4. The /erfsr, or raccoon, ha* the upper part of the body co- 
vered with hair, i-.fb-colourcd at the root, whitifh in the mid- 
dle, and tipped with black ; tail very bufhy, annotated with 
black ; toes black, and quite divided.— It inhabit* the warm 
and t«moerHtc part* of America ; is found alfo in the moun- 
tain* ol Jamaica, ar.d in the ifie* of Maria, between the 
fouth point of California and Cape Contrite*, in the South 
Sea : is eafilv n ade tame, very good-natured, and fpoitive; 
but as unlucky as a monkey. It is almoft always in mo- 
tion ; and very inquifitive, examining c»ov thing with its 
paws. It makes ufe of them as band* ; fits op to eat ; is 
extremely fond of fwcct things, and (l rung liquoTS, and will 
get cxccflivcly drunk. It has all the cuuuin f of a fox ; and 
i» very' dcllructivc to poultry ; but will cat all torts of fruits, 
green corn, icc. At low water it feeds much on oy fieri, 
and will watch their opening, and with its paw fnatch out 
the fifh ; it form times ts caught in tire (hell, mid kept there 
till drowned by the comin.r in of the tide : it is alfo fond 
of crab*. It climbs very nimbly up trees. It is bunt- 
ed for its (kin ; lire fur is next to that of the beaver tor ma- 
king hat*. 

5. The melts , or common badger, is an animal of a very 
clumfy make, with ftiort thick legs, long claws on the fore 
feet, and a fetid wnite matter exuding from the orifice be- 
low the tail. It inhabit* rnofi parts of Europe, as fir north 
as Norway and Rulfia, and the llcp or defert beyond Orcn- 
hur-ih, in the Ruffian Alta tic dominions, north of the Caf- 
plan Sea: inhabits alfo China, and is often found in the 
butchers Chops in Erkin, the Chinefe being fond of them ; 
but a fcarcc animal in moil countries. It fcldom appears 
in the day ; confine* itfclf much to its bole ; U indolent and 
fieepy ; generally very fat; feeds by night; cat 3 roots, 
fruits, grata, infers and frogs; but is not carnivorous : it 
runs (lowly ; when overtaken, it come* to bay, and de fend* 
itfdf vigoroully ; its b*tc is dangerous. It burrow* under 
ground ; makes fevtral apartment*, but forms only one ea- 
irarev fnna the furface. It i* hunted during night for the 
fltui, which itrves for piltol furniture ; the liair* for making 
hruilus to (often the lhadcs iu painting. It* flcib. makes 
good bacou. 

URT 1 CA, in botany : A genus of plants of tire rtafi of 
butat-ia, and order of telrandriii ; and in the natural fy Item 
(tailed under the 53d order, Scab'UU. The fm all flower 
J.id-i a calyx of lour leaves ; no corolla ; a nettarium minute, 
central, ura-Llhioncd. The ion ale a bivalve calyx ; and a 
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There are 28 fpecies ; three of 


which are Eritifh plants. 

1. The fsUthftray Roman nettle, has a (talk branched, , 
two or three feet high. I .eaves oppofitc, oval, icrraicd, 
flinging. Fruit globoie. 

2. The urm/f lefi dinging nettle, has a firm a foot hi/H. 
Leave* rour drill, deeply ferrated. oppofite, burring. The 
flings are very curious microscopic object* : they confift of 
an exceedingly fine pointed, tapering, hollow fubltancc, with 
a perforation at the point, and a l>a«r at the bale. When 
the (pring is pulled upon, it readily perforates the fkin, and 
at the fame time force* up fomc of the acrimonious liquor 
contained in the bag iulo the wound. 

3. Tire do r.-7, common nettle, has a fquarc firm ft cm, 
three or four feet hi, h. Leaves heart-ftuped, long-pointed, 
ferrated, befit with flings. Flower* in long catkin*. The 
aculci, or flings of the nettle,, have a frnall bladder at their 
bafe full of a burning corrofivc liquor ; when touched, they 
excite a bliitcr, attended with a violent itching p&in, though 
the fling doe* not appear to be tubular, or perforated at the 
top, nor any vifible liquor to be infufed into the puntime 
made by it in the fleflr. It lean* certain, however, tlut 
fomc of this liquor is infinuated into the wound, though in- 
vilibly, fmee the flings of tire dried plant excite no pain. 

Nettle-tops in the fpring are often boiled and eaten by Un- 
common people inftr«td of cabbage-greens. 

In Arran, and other iflands, a rennet i* made of a flroa<£ 
dccottion of nettles : a quart ot fait is put to three pints of 
the dccodlion, and bottled up for ufe. A common fpoon- 
ful of thh liquor will coagulate a large bowl of milk very 
readily and agreeably. The ftalks-ol nettle* arc lo like in 
quality to hemp, that in fomc parts of Europe and Siberia 
they have been manufactured into cloth, and paper has been 
made ol them. The whole plant, particularly the root, is 
esteemed to be diuretic, and has been recommended in the 
jaundice and nephritic complaints. It is alfo reckoned a- 
flringent ; aud ot fervice iu all kind* ol hxmerrhagien, but 
is at prefint but little iu practice. The roots boiled will 
dye yarn ot a yellow colour. The larvx, or caterpillar* of 
many fpccies ol butter flics, feed on the green plant ; and 
(hap and oxen will readily eat ike dried. 

Umwica Afarhu, Sec Auit4AL-b'lo%ner* • 

USANCE, in commerce, is a determined time fixed for 
the payment of bills of exchange, reckoned either from the 
day ot the bill* being accepted, or Irom the day of their 
date ; and thus called becaufc regulated by the ulage and 
cu!lom of the places whereon they arc drawn. 

USE, in taw, the profit or benefit of lands and tenements; 
or a trull and confiJence repofed in a perfon for the hold- 
ing of lands, &c. that he lo whole ufe the trull is made (hall 
receive the profits. • 

USHANT, an ifland of France, ty mile* weft of the 
coafl of tiritanny, at the entrance or the Britifti Channel. . 

USHER (James), archbtfhop of Armagh, o no of the 
molt illuftrious piviates in the i 7111 century, a* well with re- 
fpcit to his piety ana other virtues, a* his- uncommon erudi- 
tion, was bom in Dublin in 1 $-80, and it is fiid that two 
of his aunts taught l.im to read, though they were both born 
blind. Dublitv collc.-e being firiflicd in 1593, be was one 
of the three fiift (Indent* admitted into it. He made fo 
fwirt a progrefs in hi* Unifies, that at 18 years of a;?e he 
was able to difputc with Ilenry Fitx-Simoo, a famous Je- 
fuit, who challenged all the Froteftant clergy and defend- 
ed his cattle fo wall ia the ca'.l'c of Dublin, that he made 
him repeat bis chatanjc- He was ordained prieft in, 1 6c r, 
and foon after w;;s appointed to preach conflantly lx fere the 
court at Chrift-churcii in Dublin, or. Sunday* in the afte& 
noon. Iu i 6 zi>, he was feui over to England with l)r Luke 
, C ballon, r, 
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V.Vr, CltaJlocer, m order to purchafe books for the library ©f Dub* 

1 lin. In 1607, he took the decree of bachelor of divinity | 
v foon after, he was made chancellor of St Patrick's cathe- 
dral, ar*d the fame year was chofen profeffor o* divinity , 
when he made choice of Bcllannine's controverlies for the 
fobjedt of his leA’jres. Some years efter, he made it a con- 
iianl cuilorn to come over to England oqce in three year*, 
fpendin,* one month of the lummer at Oxfoid, another at 
Cambridge, ami the reft of the time at London. In 161 2, 
he took the degree of doctor of divinity ; at the latter end 
of the year i6ao, he was promoted to the bdhopric of 
Mrath, and in 1625 was made archbifhop of Armagh. In 
the adminiftraticn of his archbifhopric he acted in a very ex- 
emplary manner, and endeavoured to reform the clergy and 
oftcerB in the cccltfiailical courts. In 1640, he came over 
to England with his family, with an intention foon to re- 
turn to Ireland ; but was prevented by the rebellion which 
broke out there in 1641 ; and in that rebellion he was plun- 
dered of every thing, except his library, which was in Eng- 
land, and feme furniture in his lioulc at Diogluda. His 
swjefty, therefore, conferred on him the bifhopric of Car- 
liflc, to be held in tommendam : the revenues of which were 
greatly Icffencd by the Scots and Irifh armies quarterir^ up- 
on it ; but W'hcn all the buds belonging to the bifhopnes in 
England -were (tired by the parliament, they voted huh a 
penfion of 4CO 1 . per am >in, though he never received it 
above ©nee or twice. He afterwards removed to Oxford ; 
and, in 1643, was nominated one of the afftrr.bly of divines 
at Wcftminftcr, but icfufed to fit amongft them ; which, to- 
gether with iome of his fa more at Oxford, giving offence 
to the parliament, they -ordered his ftudy of books, of confi- 
dcrable value, to be feized ; but by the care of Dr Fcatly, 
n:iq of the aficmhly, they were fecured for the primate's uie. 
'Ehe king's affairs declined ; and Oxford being threatened 
with a ficpc, he left that city, and retired to Cardiff in 
Wales, to the houfc of Sir Timothy Tyrrel, who had mar- 
ried his only daughter, and was then governor and general 
ot the ordnance. He was afterwards invited to London by 
the countefs of Peterborough. In 1647, he was chofen 
preacher in Eincoln’s-Iun ; and during the treaty in the Ifle 
of -Wight, lie was fent for by the king, who confuhed him 
about the government of the church. The death of his 
majefty ft ruck him with great honor. The countefs of Pe- 
terborough's boufe, where the primate then lived, being juft 
over again ft Charing Crols, feveral of her gentlemen and 
lervants went up to the leads of tbt houfe, whence they could 
plainly lee what was airing before Whitehall. As loon as 
his majefty came upon the IcafFoid, feme of the houfrhold 
tvld the primate of it ( and afked him, whether he would fee 
the king once more before he was put to death. He was 
at firft unwilling, but at laft went up : where, as the cere- 
monial advanced, the primate grew more and more affedked; 
and, when the executioners in vizards began to put up the 
king's hair, lie fwooned away. He died of a plainly in 
1655 ; and was folemnly buried at Weftminfter, in St Eraf- 
mus’s chapel. He publiftird. t. Brit annua rum Ectitjienm 
jlntiquitatis. 2. Poly-urf-t tl Ignatii Epjlo/a, Graft Latine, 
Ac. 3. Annul* of the Old and New Teftamcnt, in Latin. 
4. Ue Graft Septuaginta inter ptetum V trjlone Syntagma ; and 
many other bocks which arc dlccmcd. A confidcrabk 
number of hi* wor ks ft ill remain in manufeript. 

Usher, an officer or iervant who has the care and direc- 
tion of the door of a court, hall, thamber, or the like. 

Uihik of the Black Rod t the eldeft of the gentlemen 
uihers, daily waiters at court, whole duty js to bear the 
rod before the king at the feaft of St George, and other fo- 
lefltnitiea. 

USK, a river of Wales, which rife* on the weft of 


Biecknockfhire, and run* fouth-eaft through that county Vfqvt*, 
and Monmouthfhire, falling into the mouth ot the Severn. 

USQUEBAUGH, a ftrong compound liquor, chiefly y n ]^ f 
taken by way of diam. ■ ^ 

There are feveral different methods of making this liqoor; 
but the following is cltcemcd one of the belt : To two gal- 
lon* of brandy, or other fpirits, put a pound of Spanifh li- 
quorice, half a pound ot raifins of the lun, four ounces of 
currants, and three of fliced dates ; the tops of banm. mint, 
favory, thyme, and the tops of the flowers of lolemary, of 
each two ounce* ; cinnamon and mace, well bruifed, nut- 
megs, anifccds, and coriander feeds, bruifed tikewife, of each 
lour ounces; of citron or lemon, and orange peel, (craped, 
of each an ounce : let all thefe infule 48 hours in a warm 
place, often (baking them together ; then let them ftand in 
a cool place for a week : after which the clear liquor is to 
be decanted off, and to it is to be put an equal quantity 
of neat white port, and a gallon of canary- ; after which it 
is to be fweetened with a fufficient quantity of double-refi- 
ned fupar. 

USTION, in pharmacy, the preparing of certain fub- 
fiances by burning them. 

USUFRIUT, in the civil law, th* ufc or enjoyment 
of any lands or tenements ; or the right of receiving the 
fruits and profits of an inheritance, or other thing, without 
a power of alienating or changing the property thereof. 

USURER, a perfon charged with a habit or act of u- 
fury. 

USURIOUS contract, is any bargain or contract 
whereby a man is obliged to pay more intcrcft for money 
thsn the ftatutc allow*. * , 

USURPATION, in law, is an injurious ufing or enjoy- 
ment of a thing for continuance of time, that belongs of 
right to another. 

USURY, an unlawful contract upon the loan of money, 
to receive the lame again with exorbitant increafe. Under 
the article Interest, it was obferved, that by Astute 37 
Hen. VIII. c. 9. the rate ©f intcrcft was fixed at 10I. per 
cent, per annum ; which the llatutc 1 3 Eliz. c. 8. confirms, 
and ordains, that all brokers (hall be guilty of a pramunire 
that tranfadt any contrails for more, and the feemitiet them- 
fcWcs (hall be void. The ftatutc 21 Jac. I. c. 17. reduced 
intereft to 81 . per tent.; and it having been lowered in 
169c, during the ufurpation, to 6 per tent, the lame reduc- 
tion was re-enaded after the Rcftoration by ftatutc 1 2 Car. 

II. c. (3. ard, lattly, the Astute 12 Annr, ft. 2. c. 16. has 
reduced it to 5 ptr >.tnt. Wherefore not only all contracts 
lor taking more are in thcmftlvcs totally void, but alfo the 
lender (hall forfeit treble the money borrowed. Alfo if 
any ferivener or broker takes more than 5 g. per rent, pro- 
curation.money, or mote than 1 2 d. for making a bond, be 
(hall forfeit 20 L with cofts,and (hall fuffer imprifonmetit for 
half a year. 

UTERUS, in anatomy. See there, n e to8. 

UTICA (anc. £eog.), a town of Africa Propria, on the 
Mediterranean : a Eyriaft colony, and older than Carthage, 

(Sil. Italicus) ; it* name, according to Bochart, denoting 
old : reckoned fccond to it ; but after the deft rud ion of 
Carthage, became the capital and centre of aU the Roman 
Irani action* in Africa, according to Strabo ; who add*, that 
it flood on the fame bay with Carthage, at one of the pro- 
montories called flpollvnhtm. bounding the bay on the welt 
fide, the other to the caft called Hermeia t being at Carthage. 

It became famous by the death of Cato, who thence was 
called Uticenfij. 

UTRECHT, one of the feven United Provinces, or 
Stales ot Holland, wholly furrounded by Holland and Gucl- 
dcrland, excepting a Ircall ©art of it that border* on the 

. Zuydei* 
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tftmfc! Zuyder-Zee. It* p reatcfl length i* about 31 miles, and 
II breadth about 2 1. It enjoy* a air ; and in mod pla- 
l. *' t3f cc * the foil is fruitful, but in fomc Tandy, or what is called 
turf-ground, and in others over-run with wood. It is wa- 
tered by the Leek. Rlunc, Vecht, and other fmallcr rivers, 
befides foveral canal* ; of which that extending from die vil- 
lage of Vreefwyk to Uttecht is one of the chief. 

UratCMT, or, Latin. U/trojrtium, Traje&um vetut or in- 
Jertniy or 7 'rajttium libmi, capital of a province of the fame 
name, fo called from it* ancient ferry or paiTage here over 
the Rhine ; the woid being compounded of trttht , which 
in Dutch fignific* ** a ferry," and oud or dir, ». e. ** old." 
It it a fair, large, and populous city, f’tuated 19 miles 
from Amffcrdam, 2y from Rotterdam, and 27 from Ley- 
den. Here is a llatcly town houfc, with n commaiuie-y 
of the Teutonic order, and a celebrated imiverfitTr which 
was founded in 1630, fincc which it hath flouri (bed greatly, 
thouth it hat not all the privilege* of mod other univer- 
(it»es ; being wholly fubjeft to the magistrates of the city. 
The mall without the town, having five rows of lofty limea 
on each tide, is very plcafar.t : and the phyfic-garden be- 
longing to the univerfity is extremely curious. t here arc 
five churchet here that have chapters ; but the member* of 
thefe pure hate the placet, of which fome coil 6coo or 7000 
guilder*. The ftreams which run through feveial of the 
It recta, contribute much to the beauty and clcanlincl* of the 
town ; and the canal that is cut from the Lcck, and paffes 
through it to Amfterdam, will carry ihips of any burden. 
Pope Adrian VI. was a native of this city. Here, in 1579, 
the memorable union was forma! between the feven pro- 
vince* ; and, in 171$, t lie celebrated peace concluded be- 
tween France on the one part, and the allies on the other. 
The Papiffs have a nominal arclibtfhop of this city ; and 
there » a filk manufactory carried on in it, which employ* 
a number of bands. The inhabitants are fuppofed to amount 
to tc.ooo. E. Long. 5. 8. N. Lat. 5a. 7. 

UTR 1 CULARIA, in botany : A genus of plants of 
the clafs of £*»dri* % and order of mcnogjnia ; and in the na- 
tural fyftem arranged under the 24th order, Coryda/et. 
The calyx i* ringent, with a nettarium rriemhluig a fpuri 
the corolla diphyllous and equal ; the capfule unilocular. 
There are cine fpceies ; two of which arc native* of Britain. 
They have been applied to no particular ufe. 

UVA uasi. See Aibutu*. 

VULCAN, in Pagan worth ip, the god of fubterranrou* 
fire and metals, was the fon of Jupiter and Juno ; and was 
laid to be lo remarkably deformed, that hi* father threw him 
down from heaven to the ifle of Lemnos, in which fall lie 
- broke his leg, and there he let up his forge, and taught men 
how to fofren and polilh brafc and iron, 'llience he remo- 
ved to the Liparian ifle*, near Sicily, where, by the aflifl- 
ance of the Cyclops, lie made Jupiter’s thunderbolts, and 
armour for the other gods. Notwithftaodmg the de‘ormi- 
ty of his perfon, he had a pafiion for Minerva, and by Jupi- 
teT’» confcnt made his addreffes to her. but without luccefs. 
He was, however, more fortunate in hiafuit to Venus ; who, 
after her marriage, chofe Mars for her ^aHaot ; when Vul- 
can expofed them to the ridicule of ibe other gods, by ta~ 

1 king them in a net. 

VULGATE, a very ancient Latin translation of the 
Jltble, and the only one acknowledged by the church of 
Rome to be authentic. Sec Bible. 

VULNERARY, iu medicine, an epithet formerly gi- 
ven to remedies fuppofed to poiTcfs virtue* for the cure of 
wound* and ulcers. 

VULTUR, a genua of bird? belonging to the order of 
jttcifiirtt. The beak is Hraight and crooked at the point j 


the head has no feathers ; on the forepart bcinjj only naked 
flrin ; and ehe tongue is generally bifid, 'lhetc arc 2 1 " * 

fpecics. The moll remarkable are, 

I. Gryf>b\u y the condor, which is not only the largcft of 
this genus, but perhaps of all others which are able to fly. 

The accounts of authors in regard to its extent of wing are 
various, viz. from 9 to 1 8 feet from the tip of one wing to 
that of the other. One givts it ftrength fufficicnt to carry 
off fficep, and boy* of 1 o year* old ; while another ventures 
to affirm, that it can lift an elephant from th« ground high 
enough to kill it by the fall ! M. de Salt-rue fays, that one 
of this kind was (h«t in France in the year 1719, which 
weighed 18 lib. and whofe extent of wing was 18 feet. 

But to come nearer the truth, perhaps it is better to abide 
by deferiptions which bear a moderate proportion. In 
Hawkefwortli’s Voyages, mention is made of one of the(e 
bird* Ihot at Port Delire, off Penguin Ifland, of winch be 
gives the following defcriptlon : “ The head of this bird rr- 
fembied that of an eagle, except that it had a large comb 
upon it. Round the neck it had a white ruff, exactly rc- 
fomhling a lady's tippet ; the feathers on the back were a* 
black a* jet, and as bright as the fined polilh could render 
that mineral ; the legs were remarkably fining and large, 
and the talons like thole of an eagle, except that they were 
not fo (harp ; and the wings, when they were extended, mea- 
fured, from point to point, no lef* than 1 2 feet." This 
lall account feems by no mourn to exceed the natural flze, 
fince wc have an account in the Philofophical Tranfa&ion* 
of one ot the quill-feathers of this bird, brought from Chili, 
which meafured 1 2 feet 4 ioches i the diameter of the quill 
half an inch ; and the extent of wing 16 feet. This bird 
was met in latitude 33 loath, not far from the ifland Mocha, 
in the South Sea, in the year 1691. The foamcn (hot it 011 
a cliff by the fea-iide ; aud taking it for a kind of turkey, 
made a meal of it. In this account we are told that the 
colour was black and white, like a magpie, and the crcit or 
comb fharp like a razor. 

It forms now certain, that the account given by the edi- 
tor of Cook's Voyage is very nearly, if not prccifcly, the 
truth, as two birds of this kind are now in the muitum of 
Mr Paxkinfon, and art probably male and female. The f rik 
ot thefe has an extent of wing fomewhat under 1 1 feet. 

The bill is ftrong, moderately hooked, and blunt at the tip* 
which i« white, the reft ot it being of a dulky colour. Ou 
the top ot the head runs a kind of caruncuLicd jubilance, 
{landing up like the comb of a cock- The head and neck 
are (lightly covered with brown down, in fome parts nearly 
bare, aud here and there a caruar ulstrd part, bb iu the neck 
of a turkey. The lower part of the neck is lorrouoded 
-with, a ruff of a pure white and harry kind ot ‘cither*. 

Thr upper part* of the budy, , win^, and garl, arc black, ex- 
cept that the middle wing coverts have whitifh ends, and 
the greater covert* half black half white. The nine or ten 
firlt quills are bkiek, the reft white, with the tip* only 
black ; and when the wines are clofed, producin'', the ap- 
pearance of tlic bird having the cack white ; giving occaffon 
to Molruc, iu hi* Hiftory of Chili, to fay. that the back was 
white. The under parts of the body arc rather flight ly cover- 
ed with feathers ; but thofe of the thigh* art pretty iong. 

The legs are flout and brown ; claws black and blent. 

The fecond bird in Mr Parkinfon’s collection, chiefly dif- 
fer* from the tirfl, ia having not the had appearance of a 
comb odcreft, but t'mooth for the m*»fl part, except where 
the head and neck arc covered with down. The juff nn.the* 
lower part of the neck is not fo full and confpicnous ; but 
as to the colour of the plumage, the difference is not worth 
policing. It i* not impoflxble but this lait may prove To b« 
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a yuudj mate, for Molritc etprcfiJy fay*. that the tcuulc i» Ui.n.cft decree of eotJ, oblige*! them to <*reep r or ffieltw. 
fmaller than the male, of a brown colour, and has no tuff In the Weft Indies, they rooft together of nights, in vail 
about the neck, only a fmall tuft at the back part. numbers, like rooks in this Country. They are reckoned 

Thefe birds ate f*id to make the neft among the inacccf- a mod nfcful animal in the places where they refort ; which 
fible rocks, and to lay two white eggs, iar. er than thole of fecures their lately, added to a |*rn-dty for killing one, which 
a turkey ; are very definitive to (neep, and will in troops is in force tn Jamaica, and oilier Aland* of the Well Indies, 
often attempt calves ; rti which cafe, fome of them firft pick 4. The fag i/iarim, or fecietarr, i* a moil Angular fpec.es, 
out the eyes, whilft others attack the pw»r animal on all Being particularly remarkable from the great length of it| 
*f:des, and foon tear him to pieces. This fn'ves rife to the legs; which at Aril light would induce one to think it be- 
* following ftratagem, ufed by the peafanta of Chili : One of longed to wsdtrs : but the charaderj of the snilttir are fo 
them wraps himfelf up in the hiJe of a frefh killed fheep or ftrongly marked throughout, as to leave no doubt to which 
and lies ftitl on the . ground ; the condor, fuppofin ' k clafs it belongs. 

•to lie lawful prey, flics down to fecure it, when the perfoo The bird, when flanding erect, is full three feet from the 
conceded lays hold of the legs of the bird, his hands being top of the hrad to the ground. The hill is black, (harp, 
well covered with gloves; and immediately his comrades, and crooked, like that of an ea/k 1 the head, neck, breanf, 
who are concealed at a diilance, run in, and aflill to fecure mnd upper parts of the body, are of a blmfh alh colour : the 
the depredator, by fallirg on him with flicks till they have legs arc very long, lloutcr than thofe of a heron, and of 
killed him. Sec Plate DX. fig. 4. -# brown colour ; claws (hortiflt, but crooked, not very (harp, 

2. The Perintpirrus^ or Eiryptian vultur. The appear- -and of a black colour; from the hind-head foringt a number 
ance of this bird is as horrid as can well be imagined, viz. the *of long feathers, which hang loofe behind like a pendent 
face is naked and wrinkled *, the eyes are large and black ; €rcft ; thefe feathers arife by pairs, and are longer as they 
the beak black and hooked ; the talons large, and extending -arc lower down on the neck ; this creft the bird can erct or 
ready for prey ; and the whole body polluted with filth: deprefs at pleafurc ; it is of a dark colour, almoft black ; 
thefe are qualities enough to make the beholder fliudder with the webs are equal on both fides, and rather curUd ; and the 
horror. Notwithflanding this, the inhabitants of Egypt fcathcri, when erected, fomewhat incline towards the neck ; 
cannot be enough thankful to. Providence for this bird. All the two middle feathers of the tail twice as long as any of 
the places round Cairo are filled with the dead bodies of afles the reft. 

and camels ; and thoufands of thefe birds fly about, and de- This Angular fpecics inhabits the internal parts of Africa, 
vour the carcafes before they putrify and fill the air with and is frequently leen at the Cape of Good Hope. It is 
noxious exhalations. The .inhabitants of Ecypt, and a r tcr alfo met with in the Philippine itUndt. 
them Maillet in his Description of Egypt, fay, that they yearly The defeription was taken by Mr Latham from three 
follow the caravan to Mecca, and devour the tilth of tbe that were alike, which he law in England alive fome yearn 
flaughtcrcd bead*, and the carcafes of tbe camels which die on fince ; two of which arc now in the I^verian rmifrtun. From 
the journey. They do not fly high, nor arc they afraid of men. confinement they had loft their two long tail feathers ; but 
If one is killed, all the refl lurround him in the fame manner this want was lupplicd by fome accurate drawings by Sir 
as do the royfion crows; they do not quit the places they Fix - Jofcph Banks, taken from the life at the Cape, 
quent, though frightened by the expiation of a gun, but im- As to the manners of this bird, it is on all hands allowed 
mediately return thither. Mailkt imagines this bird to be that it principally feeds on rats, lizards, fnakes, and the 
tbe ibis of the ancients : but it is fcarccly to be imagined, like ; and that it will become familiar : whence Sonrcrat fc 
that a wife nation Ihould pay fuch honours to an unclean, im- of opinion, that it might be made ufcful in fome of our co- 
pure, and rapacious bird, which was not perhaps fo common lonies, if encouraged, towards the definition of thofe pefia. 
before the Egyptians filled the firects with carcafes. If the They call it at the Cape of Goo 1 Hope Jhagrattr, i. e. 
ibis is to be found, it mutt certainly be looked for in the ordo fnake eater. A great peculiarity belongs to it, perhaps oh. 
of grallae of Linnseiw; and wc imagine it to be the white ferved in no other; which i*, the faculty o r linking forwards 
ftork ( Ardta citana), which is lo common in E'^ypt. The with its legs, ntvci backwards. Dr Solamler has fecn one 
Arabians call it roibrmr t the French living in Egypt, give of thefe birds take up a fnake, fmall tortoife, or fuch like, 

- it the name of chapon At P karat* , or tk Mabomfth. in its claws; whea daihtug it from thence againrt the ground 

3. I he aura, or carrion vulture, according to Mr Latham, with great violence, if the vi&i.n was not killed at firft, it 
is about the fize of a turkey, though it varies in fixe in dif- repeated the operation till that end was aniwered ; after 
ferem part*. l he bill is white ; the end black ; hides bluith which it ate it up quietly. Dr J. R. Forfter mentioned a 
faffron-colour. The head, and port of the neck, art bare further circumftancc, which he lays was funpofed to be po 
of feathers ; and of a red, or rather rufous colour. The culiar to this bird ; that fhould it by any accident break the 
tides of the head waited, not unlike that of a turkey, leg, the fame would never unite again. 

The whole plumage is brown black, with a purple and green VULVA, in anatomy, dec there, n* f ji. 

glols in different reflections ; but in fome birds, rlpccialJy UVULA, in anatomy. See there, n° 102. 

young ones, greatly verging to dirty brown. The leathers UZ, or U rz, the country and place oi rciidcncc of Job. 
of the quills and tail are blacker than the reft of tbe body. In the genealogy of the patriarch* there are three pcrlons 
The leg* arc flclh-colour ; the claw* black. called U%% cither of which might give this diftii& its name. 

This bird is very common its the Weft Indies, and both* The firft was the grandfon of Scm, by his fon Arm* (Gen. 
in North and South America. It feeds on dead carcaiir*, aaii. 23. ), who, according to jofephus, occupied thcTraeho- 
fnakes, &c. like moll of dot genus ; which makes the fmcll nit is, arid Dunaictis, to the north of Palefiine : but Job wa« 
of it very olfmfivc. In central, it is very tame in it* wild among the font of the Eaft. Another Uz w?j» the fon of 
ftate, but put cularly lo when trained up from being young. Nahor, Abraham *t> brother (Gen. x. 2I»), wj»<* appear* to 
'I his our author experienced in two birds lent home trom have removed, alter pulling the Euphrates, from Haran of 
Jamaica. They wcie fuffered to run wild about the gar* ■ Melopotarnia to Arabia Dc.erta. The third Ur. was a Ho- 
den, and weie alert and hriik during the lummer months j rite, from mount Seir (Gen. xxxvj. 2k.), and thus not of E- 
tut impatient of the Jcafl cold ; lor a rainy day, with the ber’s potterhy. Now the queftion is, from which of thefe 
. . Job** 
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,T »* Job** country, Ux, look it* name ? 

i* already frown ; nor from the fccond, bccaufe hi* country 
i • always called Stir, or Edom, never Ut ; and then calkd a 
fvatb % not an tall, country, in Scripture. It therefore re- 
main*, that wc look for the country* and place of refidence 
of Job in Arabia Dcfcrta ; for which there was very pro- 
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Kut from full, ai bahle rrjfoni. The pVinderen of Job are railed Cbditmi 
and Saleatu, next neighbours to him. Theft- Sabcans came v 
not from .Anbia Felix, but from a nearer Sabe in Arabi? 
Dcfcrta (Ptolemy) ; and hi* friends, except Eliphaz the 
Thcmanite, were of Arabia Dcfcrta. 

UZBECK Tartary. See Tartary, 


W- 


TX 7 * or w, is the 21ft letter of our alphabet ; and i* com- 

’ 9 pofed, as its name implies, of two v's. It was not 
— * t ‘- in ufc aruong the Hebrews, Greeks, or Homans; but chief- 

ly peculiar to the northern nationa, the Tent ones, Saxons, 
Britons, &c, But flil! it i* not ufed by the French, Itali- 
ans, Spaniards, or Portugucfe, except in proper name?, arid 
other terms borrowed Ircm labgua^cs in which it L ori- 
ginally ufed, and even then it it iounded like the (ingle v. 
This letter i« of an amhignous nature ; being a confonant at 
the beginning of wotdi, and a vowel at the end. It may 
Hand before all the vowels except u ; a> water, wedge, win- 
ter, <1 yonder : it may alfo follow the vowel* a , e , o , ard unites 
with them into a kind of double vowel, or diphthong ; a* 
in faw,few, («w, See. It alfo goes before r, and follows / 
and tb ; as in wrath, f wear, thwart : it got* before b alfo, 
though in reality it is founded after it ; as in when, 
what, See, In fome woids. it i» obfeure, as in Jhodow, wi- 
dow, Sec. 

WA AG, a river of Hungary, which rife* in the Carpa- 
thian mountains, and falls into the Danube opposite to the 
iQand of Schut. • . 

WAAL, a river of the United Netherlands, being one 
of the tranche* of the Rhine, which runs from*caft to weft, 
thro’ Guelderhnjl, palling by Nimeguen, Tie!, Borr.mcl, and 
Gorctim ; and, uniting with the Macs, falls into the German 
Sea below the Btiel. 

WACHENDORFIA, in botany : A genus of plants 
of the claf* of triandria, and order of mon^grnia ; and arran- 
ged in Linnaeus's Natural Method of Claffification under 
the 6th order, InfaU. The corolla is hexapctalous, unequal, 
and fituatcd below the germen ; the capfule trilocular and 
fuperior. There arc four fpecics ; bone of which arc natives 
of Britain. t 

WADD, or Wadding, is a ftopple of paper, hay, ftraw, 
or the like, forced into a gun upon the powder, to keep it 
clofe in the chamber ; or to put up clofe to the (hot, to keep 
it from rolling out. 

WADSET, in Scot* law. Ser Law, n° clxix. 1. 

WAFERS, or Sealing IVafuhx, arc made thus: Take 
very fine flour, mix it with glair of egjs, ifinglafs, and a 
little ycaft ; mingle the material* ; beat*lhcm well together; 
Tprtad the batter, being made thin with gum-water, on even 
tin plates, and dty them in a ftovc ; then cut them cut for 
ufe. 

You may make them of what colour you pleafe, by tin- 
ging the pafte with brail! 01 vermilion for red ; indigo or 
verditc-, Sec* for blue ; (affron, turmeric*, or gamboge, Ac. 
for bellow. 

WAGER of La*-. See (JVager of) Law. 

IV Aiitn of Battel. See ( IVagr of) Batti l» 

WAGGON, a wheel carriage, ot which there are vari- 
r*u* forms, accommodated to the different ufc* they are in- 
truded for. The common waggon coni: lb of the (hafts or 
You XVIII. Part XL 


rods, being the two pieces which the hind horfc hears up j 
the weld* ; the flotcs, or crois pieces, which hold the fhafu 
together ; the bolder, being that part on which the fore* ^ 
wheels and the axle-tree turn in wheeling the waggon acrof* 
the road ; the chcfl or body of the waggon, having the 
davefi or rail* fixed thereon ; the bales, or hoops which cow- 
poic the top ; the tilt, the place covered with cloth, at the 
end of the w'agqon. See Mechanics, Seft. iv. 

WAGTAIL, in ornithology. Sec Motacilla. 

WAIFS, bona wa vi ata, are good* Helen, and waived 
or thrown away by the thief in his flight, for fear of being 
apprehended. *1 heft arc given to the king by the law, a* 
a punifhnunt upon the owner for not himfclf purfuing the 
felon, and ttking away hi* good* from him. And therefore 
if the party robbed do his diligence immediately to follow 
and apprehend the thief (which is called making frejh fiit ) 9 
or do convift him afterwards, or procure evidence to con- 
vict him, he (ball have his goods again. Waived goods do 
alfo not belong to the kin* till feized by fomebody for his 
ufc ; for if the party robbed can feize them firft, though at 
the diftance of 20 yeare, the ki"g (hall never have them. If 
the goods are hid by the thief, or left anywhere by him, 
fo that he had them not about him when he fled, and there- 
fore did not throw them away in bis flight j thefe alfo are 
not Iona wjviata , but the owner may have them again when 
he plcales. The good* of a foreign merchant, though fto- 
len and thrown away in flight, (halt never be waifs: the rea- 
fon whereof may be, not only for the encouragement of 
trade, but alfo bccaufe there is no w’ilful default in the 
foreign merchant's not purfuing the thief, he being gene- 
rally a It ranger to our laws, our ufages, and our lan- 
gua£c. 

W AIGATS strait*, fituated between Nova Zcmbla 
and Ruflia, through which the Dutch (ailed to the north, a* 
high as 75 0 , in order to difcovci a north-caft paJVagc to 
China ard the Eall Indie*. 

WAINSCO T, in building, the timber- work that ferves 
to line tire walls of a room, being ufually made in panncL, 
and painted, to ferve inftead of hangings. 

WAIVE, in law-, a wonr.au that is put out of the pro. 
teftii.ni of the law. She is called w<tive, a* being forfaken 
of thF law ; and itot outlaw a* a man is ; by rcafon women 
cannot be ot the deccnna, and are not (worn in lects to the 
kin-.?, nor to the law', as men are ; who arc therefore within 
the law ; whereas women are not, and fo cannot be outlaw- 
cd, fincc they never were uothin it. 

WAKE, the print or tiack impreffed by the courfc of 
n fl'.ip ou the furface of the water. It is formed by the re- 
union of tly: body of water which was feparated by the fhip’g 
bottom wljilft moving through it ; and may be feen to a con- 
ftderable diftance behind the ftctn, as fmoothcr than the reft 
of the fca. Hence it is ufually obfeivcd by the compafs, lo 
diicover the angle of lee way. 
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A ftitp it faid to be in the wake of another When fte fol- 
J low? her on the lame track, or a line fuppofed to be formed 
on the continuation of her keel. 

Two thlhmi object obferved at fca ate called in the wake 
of each other, when tlic view of the fartheft is intercepted 
by the ucardt ; fo that the obferver’s eye and the two ob- 
jedt are all placed upon the fame ri jht line. 

Ware is the evt-feaft of the dedication of churches, which 
ii kept with feallinif and rural diverfions. 

The learned Mr Whitaker, in his Hiilory of Manchefter, 
hath given a particular account of the origin of wakes and 
fairs. He obknrrs, that every church at its confecration 
received the name of iome particular faint : this cullom was 
pradifrd among the Roman Britons, and continued among 
the Saxons ; and in the council of Ccalchythe, in #16, the 
name of the denominating faint was cxprdsly required to 
be inferibed on the altars, and alfo on the walls of the 
Church, or a tablet within it. The ftaft of this faint be- 
came of courfe the fdtival of the church. Thus Chtiftian 
frit ivals were fubfUtuied in the room of the idolatrous amii- 
yerfarie* of heathenifm ; accordingly, at the firft introduc- 
tion of Chriikianity among the Jutes of Kent, pope Grego- 
ry the Great advifed what had been prevtoufly done among 
the Britons, via. Chriftian fcftivals to be infbtuted in the 
room of the idolatrous, and the fuffrring day of the martyr 
w-hofe relics were reported in the ctuircli, or the day on 
which the building was adlually dedicated, to be the eftx- 
bliihed feaft of the parifh. Both were appointed and ob- 
ferved ; and they were clearly diftinguifhtd at firfk among 
the Saxons, as appears from the laws of the Conrcffor, where 
the tiies tiffin' ati<mu , or d edit alio, is repeatedly diferiminated 
from the propria feflimtas fin fit, or ((itlralio fut fit. They 
remained equally dillinft to the Reformation the dedica- 
tion-day in 1536 being ordered for the future to be kept 
on the firfk Sunday in October, and the teflival of the pa- 
tron faint to be celebrated no longer. The latter was, by 
way of pre-eminence, denominated the (burth *1 biiidiy, or 
its peculiar fcftivul ; and while this remains in many parishes 
at prefent, the other is fo utterly annihilated in all, that bi* 
fhop Kcnnet (fay* Mr Whitaker) knew nothing of its 
didindk exigence, and has attributed to the day of dedica- 
tion what is true only concerning the faint’s day. Thus 
itdkituted at firfk, the day of the tutelar faint was obferved, 
molt probably by the Briton*, and certainly by the Sirxons, 
with great devotion. Aik! the evening bcltre every Saint 1 * 
day, in the Saxon Jewiih method or reckoning the hours, 
being an actual hour of the day, and therefore l kc that 
appropriated to the duties -of public religion, as they rec- 
koned Sunday from the firfk to commence at the fun-fet of 
Saturday ; the evening preeeding the church’s Iroliday would 
be obferved with all the devotion of the felkival. The peo- 
pie actually repaired to the church, and joined in the fervicci 
of it ; and they thu* fpent the evening of their greater fe- 
ftivitics in the monaftcries of the North, as early as the con- 
clufion of the fevewth century. 

Thelc fcrvices were naturally denominated from they late 
hours ivrrcan or wakes, and t tigi/t or roes. J hat of the 
anniverfary at Rippon, as early as the commencement of 
the eighth century, is cxprefsly denominated the fi £i'/. But 
that of the church’s holiday was named eyrie *t ’recast, or 
church- wake, the church vigil, or church eve. And it was 
this commencement of both with a wake, which has now 
cauied the days to be generally preceded with vigils, and 
the ch «nch- holiday particularly to be denominated the 
chart h-*tv >ke. So rcligioufly was the eve and feftival of the 
patron faint obferved for many ages by the Saxons, even as 
late as the reign of Edgar, the former being l'pcnt in the 


church, imd employed in prayer. And the wake*, and at! Wik* 
the other holidays in the year, were put upon the lame foot- . £ 
mg with the o&avcs of Chrillmas, Eatkc r , and of Pcniecoft. C ** 
When Gregory recommended the fctkival of the patron faint, 
he advifed the people to ereft booths of branches about the 
church on the day of the fdkival, and to fealk and be merry 
in them with innocence. Accordingly, in every pariih, on 
the returning anniverfary of the faint, little pavilions were 
conlktufltd of boughs, and the pcep’.e indulged in them to 
hofpitality and mirth. The fealling of the faint’s day, how- 
ever, wa> fooji abulcd ; and even in the body of the church, 
when the people were affemblcd for devotion, they began to 
mind diverftoos, and to introduce drinking. The growing 
intemperance gradually Rained the fcrvicc of the vigil, till 
the fclkivity of it was converted, as it now is, into the ri- 
gour of a fail. At length they' too juflly fcandali/.cd the 
Puritans of the tail century, aud numbers of the wakes were 
difufed entirely, efpecially in the cad and fome weflcrn 
parts of England ; but they are commonly obferved in the 
north, and in the midland counties. 

This cttRom of celebrity in the neighbourhood of the 
church, on the days ot particular faints, was introduced into 
England from the continent, and mull Inve been familiar 
equally to the Britons and Saxons ; being obferved among 
the churches of Afia itr the lixth century, and by thofc of 
the weR of Europe in the feventh. And equally in Ali» 
and Europe on the continent, and in the iflands, tbefe ce- 
lebrities were the caufcs of thofc commercial marts which we 
denominate fairs. The people reforted in crowds to the fe- 
ftival, and a confidetable proviHon would be wanted for 
their entertainment. The profocA of intcrcll invited the 
little traders of the country to come and offer their wares j 
ami thus, among the many pavilions for hofpitality in the 
neighbourhood of the church, various booths were crc&ed 
for the fale of different commodities. In larger towns, fur- 
rounded with populous diftriels, the refort of the people to- 
the wakes would be preat, and the attendance of traders nu- 
merous ; an J this refort aud attendance confti’tute a fair.— 

Bafil cxprefsly n entions the numerous appearance of tra- 
ders at thele fcftivals in Alia, and Gregory notes the fame 
culkom to be common in Europe. And as the felkival was 
nblervcd on a feria or holiday, it naturally affirmed to itftlf,. 
and as naturally communicated to the mart, the apjicllstion 
of feria or fair. Indeed feveral of our moll ancient fairs 
appear to have been ufually held, and have been continued 
to our time, on the original church-holiday* of the places s 
brides, it is obfervahle,* that “aks were generally kept iiv 
church yards, and even in the churches, aud alio uu Sun- 
day*, till the indecency and (caudal were fo gicat as to need 
reformation. 

/Vale. Roms. See A row. 

WALACHIA, a province of Turkey in Europe, 
bouuded on the north by Moldavia aud Traafylvania, on 
the eaik and fouth by the river Danube, and on the weft by 
Tranfylvania, It js 215 mile* in length, and 12$ iit 
breadth ; and was ceded to the Turks by the treaty of Bel- 
grade, in 1739. It abounds in good hoifcs ami cattle} 
and there are mines or fcveral kinds. Tlnr foil is fo fertile, 
that it is capable of producing any thing ; and there arc 
good paftnrcs, with wine, oil. and all manner of European 
fruits. *l*hc inhabitants arc chiefly of the Grctk church. 

WALCHEREN, an ifland of the Low Countries, and 
one of the principal of thole of Zealand ; feparated from 
Dutch Flanders by the mouth o! the Scheld. It is about 
nice miles in length, and eight in breadth ; and though it 
lies low, has good arable and pafture land. The chief town 
of this iiland and the whole province is Middlcburg. 

WALDEN, 
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WALDEN, a town of Effcx, commonly railed Saffron m brave. Writable peai>lc \ and though very jeidows of af* w *kv 


W aldtn, with a market on Saturday*, and two fair* on Mid- 
^ lent Saturday for hurfes, and November ill for cow*. It 
is remarkable for the plenty of faffron that grows about it. 
Thia town was incorporated by Edward VI. and is govern- 
ed by a mayor and 2} aldermen. It is 27 miles north-weft- 
by* north ot Chelmsford, and 43 north-estt of London. E. 
Long. o. 2C. N. I .at. 52. 4.. 

WALDENSES. See Waldo. 

WALDO, a merchant of Lyon* in the latter part of 
the 1 2th century, who applying himfclf to the ftndy of the 
Scripture*, and finding no warrant there for feveral of the 
Jtomifti do&riocs, particularly that af tranfubftantiation, 
publicly oppofed them. Hi* followers, who from him were 
called JVaUmfn, being chafed from Lyon*, fpread over 
Dauphine and Provence; noon which Philip II. i* faid to 
have raxftd 30Q gentlemens feats, and deftroyed feveral vailed 
towns to Hop their growth : hut this, in lie ad of funoreffing, 
fpread them over a great part of Europe. The articles of 
their faith, which- they drew up and dedicated to the king 
of France, agreed in mod points with thofe of the prefent 
Protcflants. In the year 1 200, thole of them who dwelt 
in the province of Albigcois in Languedoc, from whence 
they were called Al&i$tnfti x flood upon their defence ; upon 
which Philip drove them into Bohemia, Savoy, and Eng- 
land. 'IVft crufade againft them is faid to have confided of 
500,000 men, who wore their etoffes on their breads, to 
diftingiiifh themfdvcs from thofe who went to the Holy 
Land, and. wore them on their (tumblers. 

W ALES, a county fituaied in the fouth-wcfl part of 
Britain, into which the ancient Briton* retired from the 
pcrl’eculion of the Saxoas. Anciently it was of greater ex- 
tent than it is at prefent, and comprehended all the country 
beyond the Severn, that is, bef’dcs the r 2 counties included 
in it at prefent, thofe of Hcrcfordfhirc and Monmouth (hire, 
which uow are reckoned a part of England, were then in- 
habited by three different tribes of the Britons, namely, the 
Silures, the Dimctsc, and the Ordovicca. The Romans 
were never able to fubdue them, till the reign of Vcfpafian, 
when they were reduced by Julius Frontinus, who placed' 
garrifons m their country to keep them in awe. Though 
the. Saxon* made themfelvci mafter* of all England, they 
never could iret paffeflion of Wales, except the counties of 
Monniouthihire and Hercfordihire, formerly a part of Wales. 
About the year ^70, Kodcric king of Wales divided it a- 
mong his three fons ; and the names of thefe divifions were, 
Dtmetfa, or South-iffala ; PoveSa t or P own- Land ; and ffc- 
r.edoh 1, or North- f Valet. Another divition is mentioned af- 
terwards in tire records, vix. North Wales, South Wales, 
and Well Wales ; the lift comprehending the counties of 
Monmouth and Hereford. The couutry derived the name 
of Wales, and the inhabitants that of Iffeijb, from the Sax- 
on*, who by thofe terms denote a country and people to 
which drey are (1 rangers ; for the Welfh, in their own lan- 
guage, call their country Cymry, and their language Cjn r- 
ratg. They continued under their own prince* and laws 
from the above-mentioned period, and were never entirely 
fubjeAcd to the crown of England till the reign of Edward 
I. when Llcwdliu ap Gryffith, prince of Wales, loti both 
his life and dominions. Edward, die better to fccurc his 
ctmqucft, and to reconcile the Wdlh to a foreign yoke, fent 
bis queen to lie in at Caernarvon, where fhe was delivered 
ot a prince ; to wliom the Wclih, on that account, the more 
readily lubmitted. Ever fince that time, the eldeft fons of 
tlic kings of England have commonly been created princes 
of Wales, and as fuch enjoy certain revenues from that 
country. 

ais to, the chara&cr of the Weill 1, they arc faid to be 


fronts, pallionate, sod hafty, yet are cafily reconciled, a he 
common people look with a fufpicious eye on grangers, and 
bear an hereditary grudge to tl»e Engliih nation, by whom 
their anerftors were expelled from the tfneft parts of the 
illand. The gentlemen are apt to value themfelvcs upon the 
antiquity of their families ; and with fome reaion, at they 
can generally trace them much higher than the inhabitants 
of molt other countries. 

All the better fort, both m town and country, can fpeak 
Englifh, efpecially in the counties bordering upon England. 
The common people, in general, only fpeak their own Ian- 
glia *c, which is the ancient Britifh ; and not only differs en- 
tirely from the Englifh, but has vers' little affinity with any 
of the weftera tongues, unlcfs we fhould accept the Gaelic, 
Erfe, or Irilh. It is laid to be a dialed! of the ancient Cel- 
tic, and in many refpc&s to referable the Hebrew. Moil 
of the clergy are natives of the country, and undertland 
Englifh fo well, that they could exercife their fvu&ions in 
any part or Britain. The public worfhtp, however, ii as 
often performed in Welfh at in Englifh, excepting iti the 
towns, where the Utter is the prevailing language. .The 
inhabitants arc computed at about 300,020. 

The country, though mountain us, efpeciaQy in North 
Wales, is far from being barren or uofiuitful; the hills, 
bclides the metals and minerals they contain, feeding vafl 
herds of 1'inall black cattle, deer, fheep, and goats, and 
their valleys abounding in corn, ai their fc»e and rivers do 
in fifh. Here are alio wood, coal, and tutf for fuel, in a- 
bun dance. 

Wales is bounded on all fides by the fea ar.d the Sc* 
verti ; except on the call; where it joins to the counties 
of Cliefter, Salop, Hereford, and Monmouth. Its length, 
from the fouthemmoft part of Glamor^anfhire to the extre- 
mity of Flintfhirc north, is computed at about 1 1 3 miles ; 
and it* greatcfl breadth, from the river Way call to St Da- 
vid's in Ecmbrokcfhirc wefl, is nearly of the lame dimenfions, 
being about 90 miles. 

After the conouefl of Wales by Edward I. very material 
alterations were made in their laws, fo as to reduce them 
nearer to the Englilh flandard, cfpccially in the forms of 
their judicial proceedings : but they flill retained very much 
of their original polity, particularly their rule of inheritance, 
via. that their lands were divided equally among all the ifTue 
male, and did not delccnd to the cldefl fun alone. By o- 
ther lubfequent ilatutes their provincial immunities were 
ftill farther abridged : but the finilhing ftrokc to their de- 
pendency was given by the ftatute 27 Hen. VI 11 . c. 26. 
which at the fame time gave the utrnofl advancement to 
their civil profpetily, by admitting them to a thorough 
communication of laws with the fubjcdls ot England.— 
Thus were this brave people gradually conquered into the 
enjoyment of true liberty ; being infallibly put'll mm the fame 
footing, and made fcllow-citizena, with their conquerors. 

It is enacted by the 27 Hen. VIII. 1. That the domi- 
nion ot Wales (hail be for ever united to the kingdom of 
England. 2. That all Welfh men bom fhall have the fame 
liberties as other king's fubjeds. 3. That land* in Wales 
(hall be inheritable according to the Englifh tenure*, and 
rules of defeent. 4. That the laws of England, and no 
other, fhall be ufed in Wales : be (ides many other regula- 
tions of the police of this principality. And the 34 and 
35 Hen. VIII. c. 26. confirms the fame, adds farther re- 
gulations, divides it into twelve (hires, and, in (hort, reduces 
it into the fame order in which it Hands at this day ; differ- 
ing from the kingdom of England in only a few particulars, 
and thofe too of the nature of privileges (fuch a* having 
courts within itfdf, independent of the proccfs of Weli- 
4 T 2 minder* 
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W»le« min (lai -hall), and fome other immaterial peculiarities, hard- 
Jl ly more than arc to be found in many counties of England 
i ikr itfelf. 

AV«» W a Lit. See Ntxu Bkitaih. 

A ’em South- /V alsi. See Arw Noll ino. 

Prime of IV.ilhs. See Rital Family, 

U'.UhtNO Leaf. S<e Alt sits Syrifofui. 

WALL, in archite&urc, the principal part of ibuil'ling, 
as ferviug both to inclofe it, and to fupporl the roof, floors, 
&c— Walts are dilllnguilhcd into various kinds, from the 
matter whereof they confift; asplallcrcd or mod-walk, brick- 
wall*, done-walls. Hint or boulder- walls, and boarded- walls. 
See Architccturc. 

Cob or A fu<t IV ah. In thofc parts of England where 
done ii fearer, it is ufual to make walls and houfes of mud, 
or, as it is called in Dcvonfhirc, roA; which is a compofitiem 
of earth and llraw, wet up fomewhat like mortar, but well 
beat and trod together. When a wall is making, after being 
raifed to a certain height, it is allowed time to pitch or 
fettle before the work is refumed. Some value thcmfclves 
on their fkill in building with this composition ; the price, 
when material* arc found, is generally in Dcvonfhirc ?*. per 
pcrcli of 1 6-1 feet ; but a ft one foundation cofts more. Houfes 
built with this, being covered with thatch, are very dry and 
- warm ; a cob wall, it in a good lunation, will iall 50 or 6a 
years or more. When pulled down, they are ufed as mi* 
uurc, and new earth employed to rebuild with. 

WALLACE (Sir William), a gallant general of the 
Scots, who endeavoured to refeue his country from the 
' F.nglifh yoke ; but being taken prisoner, he was unjolUy 
tried by the Enylifh laws, condemned, and executed as a 
traitor to Edward l.in 1304. See Scotland, n J 103, 
e*feq. 

\VALLACHIA. See Walachia. 

WALLER (Edmund), a celebrated Englifh poet, was 
the fon of Robert Waller, Elq; ot Agtnonddham in Buc- 
kinghamftme, by Anne, the filler of the great Hamden, 
who diftinguiihcd himfelf lb much in the beginning of the 
civil wars. He was born in 1605; and his father dying 
when he was very young, the care of his* education fell to 
his mother, who lent him to Eton fctrool. He was after- 
. wards lent to King's college iu Cambridge, where be mull 

hive been very afliduous in his ttudiet, lince, at fixtecn or 
fcventcen years of age, he was chofen into the Lit parlia- 
ment of King James 1 . and ferved as burgef* for Agmon- 
defham. He began to cxcrcifc his poetical talent fo early 
as the year 1613 ; as appear from his verfes “ upon the 
danger his majeity (being prince) efcapcd in the road of St 
Andiro;" for there Prince Charles, returning from Spain 
»}» t year, had like to have been call away. It was not, 
however, Mr Waller's wit, his fine part*, or his poetry, that 
lb much uccafioned him to be firll publicly known, as big 
oarrying off the daughter and foie heirefs of a rich citizen, 
again (l a rival whofe iutereft was cfpoufed by the court. It 
is rot known at what linae he married his firll lady; but he 
was a widower before he was 25, when he began to have a 
paflion for Sacha rilfa, which was a fictitious name lor the 
Ldy Dorothy Sidney, daughter to the earl of Lciccftcr, 
and afterwards wife to the carl of Sunderland. He was 
now known at court, caieflcd by all who had any rdifll for 
wit and polite literature; and was one of the famous club 
of which Lord Falkland, Mr Chillingworth, and other emi- 
nent men, were members, lie was returned burgefs for 
Agtnonddham. in the parliament which met in April 1640. 
An intenniflkra of parliaments having difgufted the nation, 
iAid railed jcaloufics againll the dtfigns of tht court, which 
would be lure to difeover thcrafclves whenever the king 
came to aik for a fupply, Mr Waller was one of the-fiift 
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who condemned the preceding mesfunrs. lie Ihowcd him- 
felt in oppofition to the court, and made a fpccch in the 
houfc on this occntkm ; from which we may gather fome - 
notion of his general principles in government ; wherein, 
however, lie afterwards proved very ramble and inconftant. 
Heoppofed the court alio in the long parliament which met 
in November following, and was chofen to impeach Judge 
Crawley, which he did in a warm and eloquent fpcech, July 
16th 1641. this fpccch was lo highly applauded, that 
20, "OD copies of it were fold in one day. In 1642, he was 
one of the commifiioners appointed by the parliament to 
prefect their proportions of pc*cc to the king at Oxford. 

In 1643, he was deeply emptied in a defign to reduce the 
city of London and the tower to the fcrvicc of the kin? ; 
for which he was tried ar.d condemned, together with Mr 
Tomkins his brother-in-law, and Mr Challoner. The two 
latter lufiercd death ; but Mr Waller obtained afeprieve ; 
he was, however, fcntcnced to luffer a year s imprifonment, 
and to pay a fine of 1 0,020 1 . After this, he became par- 
ticularly attached to Oliver Cromwell, upon whom he wrote 
a very hand tome panegyric. He aifo wrote a noble poem 
on the death of that great man. 

At the Rciloration, he was treated with great civility by 
Charles II. who always made him one of the party in his 
divci lions at the duke of Buckingham’s and other places. 
He wrote a panegyric upon his majefty’s return ;*which be- 
ing thought to fall much fhort of that he had before written 
on Oliver Cromwell, the king one day allied him in raillery, 

“ How is it, Waller, that you wrote a better encomium on 
Cromwell than ou me ?" “ May it plcafe your majtfty," 
anfwcrcd be, “ we poets generally faceted bell in fiction." 
He fat in fcvcral parliaments after the Riftoration, and con- 
tinued in the full vigour of his genius to the end of his life, 
his natural vivacity bearing him up, and making his com- 
pany agreeable to the lail. He died of a tlropfy in 1687, 
and was interred in the church-yard of Beaconsticld, where 
a monument is erected to his memory. Mr Waller has 
been honoured aa the mod elegant and harmonious verfitier 
of his time, and a urcat refiner of the Englifh language. 
T’Ih: bed edition of his works, containing poems, fpecches, 
letters. See- it that publifhed in quarto by Mr Fenton, in 
1730. 

WALLIS (Dr John), a celebrated mathematician, was 
educated at Cambridge; where he became fellow of Queen's 
college, and continued fa till, by his marriage, he vacated 
his fellow (hip. In 1640, he received holy orders, and be- 
came chaplain to the lady Verc. While he lived in this fa- 
mily, he cultivated the art ot deciphering ; and it is faid, 
that the elc&or of Brandenburg, for whom he explained' 
fcvcral letters written in ciphers, feut him a gold chain and 
medal. In iC 43 he publiihed, •* Truth tried; ov, Animad- 
verfions on the lord Brooke's treatife, called The Nature of 
Truth, otc". The next year he'wzs chofen one of the ferihes 
or ieentarirs to the alfembly of divines at WcAminfter. Dr 
Peter Turner, Sa/lian profclTor of gtometry in Oxford, be- 
ing cje&cd by the parliament- vifitors in 4649, Mr Wallis 
wa, appointed to faceted him in that place. In 1653 he 
publiihed at Oxford a Grammar of the Englifh Tongue in 
Latin. In 1^55 he entered the lifts with Mr Hobbes; and 
their controveriy Jailed a conGJerablc time. In 1657 the 
Doctor publiihed his Mathematical Works. Upon the 
death of Dr Langbaine, he was chofen cuflo* archi«oram 
ot the univerfity. After the Keftoration he met with great 
refpeft, the king himfelf entertaining a favourable opinion 
of him on account of fome ter vices he had done both to his 
royal father and himfelf. He was therefore confirmed in 
his places, admitted one of the king's chaplains in ordinary, 
and appointed one of the divines empowered to review the 
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book of common prayer. He cor plied with the terms of 
V 7 *? o'< *** uniformity, and continued a fteady con**nrmift till 

*' hia death. He was one of the trill members of the Royal 
Society, and corrcfp^nJcd* with many learned men. In 
1697, the rurators of the univcifty prefs at Oxford thought 
it for the honour of the univerfity to collert the mathema- 
rical works of the Doctor, which had been printed leparatc- 
ly, fome in Latin, feme in Englilh, and publifhed them all 
together in the Latin tonrtte, in 3 yola, folio. Kc died in 
17^.3. He fpc^tks of himfclf thus: “ It h:\th been my en- 
deavour all along to act by moderate principles, being will- 
ing, whatever fide was uppermoft, to promote any good de- 
fign for the true intered of religion, of learning. and of the 
public good.’* Bcfsdes the works above-mentioned, he pub* 
lifhed many others. 

WALLOONS, a name for the inhabitants of a confider- 
able part of the Netherlands via. Artois, Hainauk, Namur, 
Luxcmburgh, and part of Handers and Brabant. 

WAl.NUr.mt, in botany. Sec Juclans. 

WALPOLE (Sir Robert), earl of Orford, was born at 
Hmighton in Norfolk, September 6th, 1674, and educated 
on the fourchtion at Eton fchool. Thence he was elefted 
to K*n.f’» College in Cambridge ; but, iuccecding to the 
far ilv eftate by the death of his cider brother, he refigned 
his fellow Ihip. In 1 700, he wns chofen memfjer ol pai la- 
ment for King’s Lynn, and reprefeuted that borough in fe- 
veral fuccccding parliaments. In 175 c, he was nominated 
one of the council to prince George of Denmak, lord high 
admiral of England; in 1707, appointed feerttary at war; 
and, in 1709, treafurcr of the navy. In 1710, upon the 
change of the miniflrr, he was removed from all his pods, 
a:*d held no place afterwards during tht queen's reign. In 
1711 he was expelled from the houfe or commons lor what 
they called notorious corruption in hia office as fecretary at 
war. The borough of Lytin, however, rc-cle&ed him; and, 
though the houic declared the eltdion void, yet they per- 
illed in the choice. In the well-known debate relating to 
Steele for publifhing the Cribs, be greatly dirtrnguifhcd him- 
felf in belief of liberty, and added to the popularity he had 
before acquired. 

On the death of the queen, a revolution of politics took' 
place, and the Whig party prevailed both at court and in 
the fenate. \Valpulc had before recommended himfclt to 
the houfc of Hanover by his real for its caufe, when the 
commoris confidcrcd the Hate of the nation with regard to 
the Protertant fucceffion : and he had now the honour to 
procure the afTurancc of the houfe to the new king (which 
attended the addrefs of condolence and congratulation), 
“ That the commons would make good all parliamentary 
funds.** It is therefore not to be wondered at, that his 
promotion foon tqpk place after the king’s arrival ; and 
Hint in a few days he was appointed receiver and pay- 
maftcr «cncral of all the guards and garrifons, and o.* all 
other the land forces in Great Britain, paymafter of the 
nival hofpital at Cficlfca, arr! likewile a privy counlcllor. 
On tht opening of a new parliament, a committee of fccre- 
cy was chofen to enquire into the condutt of the late mi- 
nitlry, of which Walpole was appointed chairman ; and, by 
his management, articles of impeachment were read againft 
the carl of Oxford, lord BuLingbroke, the duke of Ormond, 
atid the carl of Stiaflbrd. The eminent fervicc he was 
thought to have done the crown, by the vigorous prose- 
cution of thofc minifters who were deemed the chief in- 
liniments of the peace, was foon rewarded by the extra- 
ordinary promotions to the offices of firfl conimiflioner of 
the treafury, and chancellor »ud under treafurcr of tlic- ex- 
% chequer.' 
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In two vein time he refigned all his offices on account Walpole, 
of a mifundaftanding which took pLcc between him *nd » f 
the reft or the miniftry about certain fuppliea demanded or 
the fupport of his majefty’s German dominions. On the 
day of his resignation he brought in the famous finking 
fund-bill, which he prefented as a country gentleman, fay- 
ing, that he hoped it would not fare the woife for having 
two fathers ; and that his fucccflTor Mr Stanhope would 
bring it to perfedtion. His calling himlclf the father of a 
projeA, which hath fince been fo often employed to othef 
purpofes than were at firft declared, gave his enemies fre- 
quent oppoitunity for fatire and ridicule ; and it hath been 
larcaftieally obferved, that the father of this fund appeared 
in a very bid light when viewed in the capacity of a nurfr. 

In the next feffion of parliament, Walpole oppofed the n»i- 
niftry in every thing ; and even Wyndham or Shippcn did 
not exceed him in patriotifm. Upon a motion in the houfc 
for continuing the army, he made a fpccch of above an hour 
Ion/, and diiplaycd the danger of a tUnding’xrmy in a free 
country, with all the powers of eloquence. Early in 1720 
the rigour of the patriot began to foRen, and the complai- 
fzr.ee of the courtier to appear; and he was again appointed 
paymafter of the forces, and feveral of his friends were found 
foon alter in the lift of promotions. No doubt now remain- 
ed of his entire convcrlion to court mealures; for, before the 
end of the year, we find him pleading as ftron^ly for the 
forces required by the war-officc as he had before declaimed 
apainfl them, even though at this time the fame pretences 
for keeping them on foot dii not cxill. 

It was not long before he acquired full minifteria! power, 
being appointed firll lord commiflionet of the treafury, and 
chancellor of the exchequer; and, when the king went' 
abroad in 1723* he was nominated one ol the loidsjuftices 
for the adm.iniilraiion of government, and was fworn folc 
fecretary of ftate. About this time he received another 
diltinpiiihcd mark of the royal favour ; his cldeft Ton then 
on hts travels being created a peer, by the title of baron 
Walpole of Walpole. In 1*7 2 5 he was made knight of the - 
Bath, and the year after knight of the Garter. The meafures- 
of his admimftration, during the long time he remained prime' 
or rather foie' mini Her, have been oltcn canvalTed with all the 
feverity of critied inquiry. It is difficult to difeem the truth 
through the exaggerations and milreprefentaiions of party. 

He has indeed been accufed of employing the finking fund for 
the purpofes of corruption, of which it was long the falkion 
to call him the father ; but the man who reflects on the 
tranladium of Charles II. and his infamous cabal, will acquit 
him of the latter part of this charge. He was an enemy 
to war, and the friend of commerce; and hecaufe he did not 
refent fome petty uifults of the court of Spain io fuddcnlys 
as the fiery part of the ualiun thought he Ihould have done, 
a formidable opposition was 'ormed againft him in the houfc, 
which had initucnce enough to employ in fta caufe almoll all 
the wit of the nation. Pulteney and Pitt were the great 
leaders of the party in the houfe of commons ; while Bo- 
liogbroke and Pope and Johnfon, and slmoft every man of 
genius, exeted themfeives without doors to enlighten, by. 
pamphlets in profc and verfe, the minds of the people, and 
(how the neceffity of a Spanid* war. This he ftrenuoufly 
oppofed, becaufe he knew that the foreign fettlements of' 
that power are very remote, and in a climate dcilruttivc to 
Englilhmen ; and that fucli ot them as we might be able to* 
lake, we could not polfihly retain. The oppoGlion howe- 
ver prevailed. The nation was indulged in a war, ot which 
it furely had no caufe to boaft of the tuccets; and it is now 
umvctfally known, that the greater part of thofc who with; 
hoiu.it intentions had, either in parliament or out ot it, been; 
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engaged »o rm» down the miniftcr, lived to repent of their 
’ conduct, and do juftice to the man whom they had fo per- 
tin.iaotifiy vilified. 

In order to encourage commerce and improve the reve- 
nue, 8ir Robert proje'led a feheme for an execution of the 
excifc, a* the only mean* of putting a flop to the hands of 
merchants and illicit trader*. This wan another ground of 
clamour to the orators within, and the wits without, doors; 
and while the oppojilion rcprclentcd it a* a imalurc big with 
public nuTchief, Swift and Pope occafionally alluded to it as 
au oppmTion calculated to deprive private life of all its com- 
foit*. Thy miniftcr was therefore obliged to abandon the 
feheme; but in a fuceecding ad a> ini ll ration it was partly 
carried into execution, at the exprds felicitation of the 
principal perfons concerned in that article of trade which it 
was fujrgefted would Ik mod alfedcd by it; and afterwards 
the mod popular miniftet that ever direfted the councils of 
this country declared in full fenate, that if a time fhould 
ever arrive which was likely to tender the project fcafible, 
be would himfclf recommend an extenfion of the excife laws 
ao a mcafure of the grealeft advantage to commerce, to the 
revenue, and to the general inteiclis of the kingdom. 

In 1 7 1 * the opposition prevailed ; and Sir Robert being 
no longer able to carry’ a majority in the houfc of commons, 
refigncd all his places, and fled for flutter behind the throne. 
He was (bon afteiwaids created tail of Orfoid; and the 
kiniT, in confederation of his Ion;; and faithful Cervices, grant- 
ed him a pcnfion of 40CO 1 . per annum. The remainder of 
his life he fpent in tranquillity and retirement, and died, 
a 74c, in die 7 1 ft year ot HU age. 

He has Ween feverely, and not unjuftly, ccn Cured for that 
fyftcm of corruption by which he almoft avowed that he 
governed the nation ; but the objc&s which be bad in view 
are now acknowledged to have been in a high degree praift- 
worthy. Johnfon, who in the earlier part of hi* life had 
joined tfic other wit* in writing again!! his mcafurcs, after- 
wards honoured his memory for the placability of his teru- 
* TjU'ts P^* at *A ^ or keeping this country in peace for fo many years; 
t , a Nf*i. and Mr Biukc has lately • declared, that his only defc£l as 
ctd.- ftiut. a rrJuiftcr was the want of fufticicnt firmnefs to treat with 
contempt that popular clamour, which, by his y ielding to 
it, hurried the nation into an ex pen live and unjuft war. But 
his rancorous profccutioia of Atterbury bilhop of Rochciler 
((ice Attixbcxy), by a bill of pains and penalties, may be 
confldcrcd as fomething worfc than a defect : it was a fault 
for which no apology can be made * becaufc, whether that 
prelate was innocent or guilty*, of hi* guilt no legal proof 
ever appeared. In that inttance the conduft ot the rniniiler 
was the more extraordinary, that on other occafions lie chofe 
to gain over the diffaflciicd by mildnefs and beneficence, even 
when be had fufthient proofs of their guilt. 0* this the 
following ar.eodotc, communicated by lord North to Dr 
Johnfon, is a fufticicnt proof. Sir Robert bavin,; got into 
his hands fome treafonabic papers of his inveterate enemy 
Shippen, lent for him, and burnt them before his eyes. 
Some time afterwards, while Shippen was taking the oaths 
to the government in the home of commons, Sir Robert, 
who flood next to him, and knew bis principles to Ik the 
fame as ever, fmiled ; upon which Shippen, who had oblcr- 
ved hirn, faid ** Egad, Robin, that’* hardly fair.” 

To whatever objections his miniftcrial conduct may be 
liable, in his private character he is univerlally allowed to 
have bad amiable and benevolent qualities. That he was a 
tender parent, a kind matter, a beneficent patron, a firm 
friend, an agreeable companion, are points that have been 
feldom di puled ; and fo calm and equal was his temper, 
that Pultcncy, lu* great rival and opponent, faid, he was lure 


that Sir Robert Walpole never felt the bittcreil IneeAivef W»l«n 
again!! him for half an hour. W*liln 

About the end of queen Anne’s reign, and the begin- 
nftijr of Gcor.?e l.’s, he wrote the following pamphlet*.* w — 

I. The Sovereign’s Anfwer to ilie Gloucefterihire Addrefs. 

The Sovereign meant Charles duke of Sumeriet, fo nick- 
named by the Whigs, a. Anfwer to the Reprefentation 
of the Houfc of I.ord* on the State of the Navy, 1709. 

%. The Debts of the Nation ftated and confldcrcd, in four 
Papers, 1710. 4. The Thirty-five Millions accounted for, 

1710. 5. A Letter from a foreign Miniftcr in England 

to Monfieur Pettecum, 1710. 6. Four Letters to a Friend in 
Scotland upon Sachcvercll'a Trial; falfcly attributed in the 
General Dictionary to Mr Miynmnny. 7. A fhort Hi- 
ftory* of the Parliament, It is an account of the laft Scf. 

Aon of the queen. 8. The Sooth-Sea Scheme confldcrcd. 

9. A Pamphlet againft the Peerage Bill, 17x9. 10. The 

Report of the Secret Committee, June 9th, 1715. 

WALRUS, in aoolojy. See Trichccus. 

WALSH (William), an F.nglifli critic and poet, the fon 
of Jofeph Walfh, Efqt of Abberley in Worccftcrfliire, was 
bom about the year 1660. He became a gentleman com- 
moner of Wadham college, Oxford, but left the univerfity 
without taking a decree. Ilis writing* are printed among 
the works of the Minor Poets, printed in 1749* fie was 
made gentleman of the horfc iu queeii Anne's reign ; and 
died in 1708. He was the friend of Mr Dryden and of 
Mr Pope ; the former of whom cllcemcJ him the belt critic 
then living; and Mr Pope has celebrated hi* chara&cr in 
the Eflay on Cr ticifm. 

WALSINGHAM, a town of Norfolk, with a market 
on Fridays, and a fair on Whit- Monday, for horfc* and 
pedlar’s ware. It is f cited not far from the fca ; and in 
former times was famous for its college of canons, and was 
greatly frequented by pilgrims who went to pay their de- 
votions to the image of the Virgin Mary at the chapel, 
where there arc two fine fpiings, called the Virgin Alary's 
•wtih. Not many years ago there were found here 1 00 
urns full of aihes by a hulbandman, which were fvippofod 
to be thufc which the Romans filled with the allies ot the 
dead. It is 22 miles north- well of Norwich, and 117 
north-north-cai! of London, E- Long. O. 53. N. Lat. 52. 

S6. 

WALSINGHAM (Thomas),, an Engliih Benedictine 
monk of the monaftcry ot St Alban’s, about the year 1440. 

1 lc applied himfclf to the hiltory and antiquity of hiscountry, 
in quality of h Monographer to the king; and compofcd the 
Hiflory of King Henry V I. with other works. 

Walsjnghan p>*r Francis), minifter and fccretary of 
ftaic dutin? the reign ot Queen Elisabeth, and one oT the 
grcatc.il politicians ol his tune, was dciccndcd from a noble 
and ancient family at Chiflehurft. After having made great 
pro 1 refs in his ft udics at Cambridge, he was twice fent am- 
baflador to France, and at his icturn to England was em- 
ployed in the rnoft important affairs ; became fccretary of 
Itate, and was one of the commiftioners for the tiial of Maty 
queen of Scotland Sir Frauds was undoubtedly one of the 
moft refined politicians and moil penetrating Itatefman that 
any age ever produced. He had au admit able talent, both 
in diicovciing and managing the lecict recedes of the heart. 

He had his fpics in moil courts in Chritlcndom, and allowed 
them a liberal maintenance ; for it was his maxim. That 
knowledge cannot be bought too dear. In 1587 the king 
of Spain having made vaft preparations, which furprned, 
and kept all Europe in lu'.pence, Waifingham employed hit 
utin; ft endeavours for the chfeovery of that important I'ccrct; 
and accordingly procured intelligence from Madrid, that the 
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V'dllrg. king had Informed hi* council of hi* taring difpatched an 
’ then a **p rc k to Rome*' with a letter written with hi* own hand 
to the pope* acquainting him with the true defign ef hi* 
preparations, and begging hi* blefling* upon hint ; which 
for feme reafon* he could not difctofc till the return of the 
courier. The fccrct being thus lodged with the pope, 
Waiting ham, by means of a Venetian prieft, whom he re- 
tained at Rome as a fpy, got a copy oi the original letter, 
which was ftolcn out of the pope’s cabinet by a ecntlcmin 
of the bed-chamber, who took the key out of the pope** 
pocket while he llept. After this, by hi* dexterous 
management, he can fed the Spaniard* bills to be proteft- 
ed at GeiAa, which fttould hare fupplicd them with money 
for their extraordinary preparations ; and by this incans 
he happily retarded this formidable invaiion for a whole 
year. In fhort, he .(pent his whole time and faculties in 
the fcrvicc of queen Elizabeth ; on which account her ma- 
jefty was heard to fay, “ That in diligence and fagacity he 
exceeded her expectations.*’ However, after all his emi- 
nent fcrvices to his country, this great man gate a remark- 
able proof at his death, which happened on the 6th of A- 
piil 1590, how far he preferred the public intercll to his 
own, he being fo poor, that excepting his library, which 
was a very fine one, he had fcarccly cfftfta enough to de- 
fray the expence of hia funeral His principal works are, 
«, Memoirs and Inftru&ion* for the ufe of Ambafladois, 
with his Letters and Ncgociation*. 2 . Political Memoir*. 

WALTHERIA, in botany ; a genus of plant* in the 
dafs m r moilt!phia y and order triandria ; and in the natu- 
ral fyftem arranged under the 37th order, Columuifer*. 


There is only one piA ilium, and the capfulc is unilocular, 
bivalvtd, and monofpcrmoui. There arc three fpecies, none 
of which are natives of Britain. 

WA LTON ( Bryan), billion of Chefter, a learned Eng- 
lish divine, who gained great reputation by hi* edition of 
the Polyglot bible, with his Prolegomena in the beginning; 
which is more exa£t, fay* Father Simon, than any other 
which had been publilhcd on that fubjedt. He died in 
1661. 

WAMPUM, the money' iifed by the North- American 
Indian*. It is much ufed in all their treaties aa a fymbol 
of tiiendfiiip. It i> made of a fhell of a particular fpecies 
of Venus. 

WAPENTAKE, is all one with what wc call a hundred; 
rfpecially uftd in the north countries beyond the river Trent. 
'I he word feema to be of Danifh original, and to be fo call- 
ed for this reafon : When firft this kingdom, or part there- 
of, waa divided into wapentakes, he who was. the chief of 
the wapentake or hundred, and whom we now call a high 
<onjlablr t as loon as he entered upon hi* office, appeared in 
a held on a certain day on horfeback with a pike in his hand, 
and all the chief men of the hundred met him there with 
their lances, and touched his pike ; which was a fign that 
they were firmly united to each other by the touching their 
weapons. But Sir Thoma* Smith lays, that ancicntty mu- 
tters were made of the armour and weapon* of the feyeral 
inhabitant* of every wapentake ; and from thofe that could 
not find fufficicnt pledges for their good abearing, their 
weapon* were taken away and given to others; froov 
whtucc he derive* the word. 
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W AR i* a great evil ; but it is inevitable, and often- 
times neerffary. If he who firft reduced to rule* 
the art of deftroying his fellow-creatures, had 00 end in 
view but to gratify the paffion* of princes, he was a monfter, 
whom it would have been a duty to fmother at his birth : 
but ir Ins inter lion was the defence of perfected virtue, or 
the punishment of fococfufui wickrdntfs, to curb ambition, 
or to oppofc the unjutt claim* of fuperior power, mankind 
eu^fht to rrrd altars to hi* memory. J 

War, in the Jail cafe, is the molt neccflary jnd ufefui of 
aM the faiences: the various kind* of knowledge which ought 
to fumith the mind of a foldier are not without great diffi- 
culty to be attained. Of moft other fctences the principle* 
arc fixed, or at lcaft they may be afeertained by the affiitancc 
of experience ; there needs nothing but diligence to learn 
them, or a particular turn of mind to practife them. Phi- 
lufophy, mathematic*, architecture, and many others, are all 
founded upon invariable combination*. Every man, even 
of a narrow underftznding, may remember rules, apply them 
properly, and (umetimes draw juft confcqtiencci from them: 
but the fcicncc of war branches out into fo many particu- 
lar* ; it takes in fo many different parts; there are fo many 
reflc&ion* neccfTary to be made, fo many circum fiances and 
cafes to be brought together; that it is only by a continual 
application, grounded upon the love of hw duty, and an in- 
clination to hi* pro'eflion, that any man can attain it. 

To march an army in every' fort of country, whether 
open, woody, or mountainous ; to know how to form a 
camp in all thofe countries, with which the general muft 
be thoroughly acquainted in order to do it with fecurity ; 
to make a proper difpofttton for a battle, whether with a 
view to the putlure of the enemy, or to the lituation of the 
Couutry ; to iordcc events which depend in a manner upon 


chance ; to be capable rf making a good retreat cin proper 
occafiont ; to diredt the forages without fati.ruin; or cx- 
pofing the troops; to fend out detachment* with precaution ; 
to conduct the convoys in fafety ; to know how to can to IV 
an army ; to eftablifh magazine* in places, both fafe and 
within reach of the army, fo that it ftratt never be in want 
of fnbfiftciicc~thcfc are the great end* of the military 
fciencc. 

It i* commonly thought fuffic«ent for a military m?.n to 
know how to obey ; and it is alio luppofed that the flic* 
erfs of a day cannot be dubious, if a general joins the qou- 
fidcncc of the fotdiers to pcrional cot rage, a cool head, and 
a knowledge or the country. 

It is tiue that, in cafes of perplexity, many generals 
have m a great meafure r.'ed to their o\*n capacity, and 
the confidence their foldier* have repotrd in ttam, the ad- 
vantage* they have gained over the enemy ; and confidence 
will always be repofed by the foldiem in that general in 
whom they perceive coolnefs united with courage. At the 
battle of Cannar, when Gifco leemed to He much uftonffhed 
at the fuperiorily of the enemy’s number, Hannibal an- 
fwered him coolly, “ There is, Gifco, a thing ttill more 
furprifing, of which you take no notice. Gifco a/king him 
what it wa*, “ It is (replied Hannibal) that in all that ju-cat 
crowd there is not one man whofe name is Gifco .” Plu- 
tarch obferve*, that this coolnefs of Hanniha! greatly ani- 
mated the Carthaginian<>, who could not imagine that then* 
general would joke at fo importart a time, without being 1 
certain of overcoming hi* cnemic*. 

Although bravery and courage are therroft WFcntia! qua- 
lification* oi a (ubordirutle officer, yet he fhould not he de- 
ficient in thofe which are required in a general, and which 1 
have been already mentioned > obedience to. the ordem de- 
X live red 
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livens tn him i* < ’V.n whilft he compre- 
hends snd know* h» W»r, fays a cele- 
brated author, ji 1 Sir %e all other*, mull be 

learned ; It fuppoln fome q . ,o be born with us, and 
demand* others whirh arc to b. acquired : but (incc all 
thefc qualities mull hive the original fourcc in genius, a 
x man who propoles war for his proftffion, fhould never en- 
gine in it without having corlulied his natuial bent, or 
without k^owinv the particular turn and power of his 
mind. Ability, whether in a general or an officer, is the 
rfhct of his genius, quickened by a natural liking to his 
buftntfc. 

A quick eye, which is of gTeat importance to a foldier, 
is natmal to fume, and in them it is the eft’ett of genius; 
others acquire it by ftudy or experience ; he who knows 
how to command himfrlf, and has courage enough to keep 
"bin-lclf cool on the mod urgent occafions, has the readied 
t*.nd quickcft eye. A quick, hot headed man, however 
. brave, fees nothing ; or if he docs, it is coiifuftdly, ami ge- 
nerally too late. 

It is this quick eye which enables a general to judge 
of an advantageous poll, of a manoeuvre to be made, and 
of a good dilpofstion for the troop\, whether with rclpcA 
to that of the enemy, or to the fituatkm and nature of 
the country. 

The quick eve is no other than that penetrating gcrius 
which lets nothing cfcape it. A general who knows how 
to unite this quality with perpetual coolucfs, never is in 
want of expedients ; he will fee how thofc events, which to 
Miry other would be the preface of his own defeat, may end 
in the overthrow of his enemies. 

The choice of the general officers depends upon this ge- 
nius, which difeovers every thing ; they ought to be the 
right-hand of the general, and as capable of' commanding 
the army as himfclt. Whatever good difpofitions a gene- 
ral rnay make, they muft prove ineffectual it not fecotwled 
l>y the gcr.tial officets under his command ; he cannot be 
everywhere, neither can he forfee all exigencies that may 
arife. He is obliged to give only general orders; it is 
therefore the bufintfs of thufe who command under him to 
know how to take the advantage of a wrong movement of 
the enemy ; to take upon them to attack, or fudain the 
troops which are engaged ; and, as circumllancca vary, to 
make them advance towards the enemy, either to keep him 
back or to attack him. 

But the qualities already mentioned would be uMefs, if 
order and ditciplinc were not feverely obferved : the moll 
numerous and bed compofcd army would foon become little 
rife than a body of rangers, who being only united by the 
hope of booty, would kparatc as foon as that motive ctafed; 
and trufting each to his own head, or indulging hib own 
humour, would be cut in piece* party by partv : fo that if 
the general does not keep up fubordination (the foul and 
llrength of difeipline), his army will be nothing more than 
a troop of Tartars acting more from the hope of plunder 
than the defire of glory. What art and what genius is 
there not rcquifitc to maintain this fubordination ? Too 
much (everity diigufts the foldier, and renders him muti- 
nous ; too much indulgence finks him into indolence, and 
makes him needed his duty ; liccntioufnefs caufes that fub- 
ordination to lean burdenfome, which fhould never in any 
degree be given up : he lofcs that rcfpeCt, and often that- 
confidence, which he fhould have with regard to Hia officer; 
and indulgence often make* a well difeiptined. body become 
a fet of fluggaids, who march againfl their will, and who, 
on the moll prciling emergencies, think only ou their own 
k f < ty. 

Bcftdcs thefc qualities, which arc cffential to a general, 


an' which all who would attain that ram* ou*ht ot cotirfc 
to have, there are ft ill many others neccfl’ary to make a 
great man. A general who would merit the title of a he o, 
ou;ht to unite in himfelf all civil, military, and political 
excellence. It Ib by this that he will eafily attain to make 
w ar with fucccfs ; nothing will cfcape him t he will know 
writhout difficulty the t-cnius of every country, and of the 
nations which coirpole the enemy’s army, the abilities of 
the central* who command, and the nature of the troop* 
under them ; he knows that Kc may venture a motion with 
fome troops that he would not ciare to attempt with others 
that are equally brave. One nation is vehement, fiery, and 
formidable in the flrfl onfet ; another is not fcMnfty, but 
of mmc perfeve ranee ; with the former, a finale inflant de- 
termines fucetU ; with the latter, the action is not fo rapid, 
but the event i* lefs doubtful. 

No man is bom a gener.il, although he brin/t into the 
world with him the feeds of thofc virtues which makes a 
grea r man : Cxfar, Spinola, Turenne, the great Condc, and 
fome others, fl owed, even in their earlitfi years, fuch qua- 
lities as ranked them above other men ; they carried within 
them the principles of thofc great virtues which they drew 
forth to action by profound iludy, and which they brought 
to perfection by the help of pra&icc : thofc who came after 
them, with perhaps fewer natural talents, have by ftudy 
rendered themfelres worthy of being compared to them. 
Cxfar and all conquerors hud this advantage, that they were 
able to make their own opportunities, and always a6ted 
by their own choice. A man may be a good general with? 
out being a Maillxorou^h or a Turenne : fuch gemofea 
are fcarcely fecn once in an age j but the mote they are 
raifid above the reft of mankind, the more they ought to 
excite emulation. It is by endeavouring to furpafs the in- 
t flic 61s of the fecoud rate ; it is by driving to equal the 
moft fublimc, that the imitation of them is to be attained. 

Tin’s pafliun in a foldier is neither pride nor prefumptioo ; 
it is virtue : and it is by this only that he can hope to be 
fcrviceable to the (late, and add to the glory of his king 
and country. 

How much foever the honour of fomraandiog armies may 
be fought after, it degrades him who is not worthy of it ; 
this rank, fo much dc fired, borders on the two extremes of 
glory and ignominy. A military man who labours to make 
4timfelf capable ot commanding, is not to be blamed ; his 
ambition is npble : by iludy ing the art of commanding, he 
learns that of obeying and of executing But, it is aftonilh- 
ing in the highclt degree to fee foldiers^thinking only on 
preferment, and neglecting the ftudy of their bufrnefs. It 
is perhaps lefs furprifmg if we fee others, without having 
been tried, propofing to themlclves to command in chief; 
bccaufe fuch attempts fuppofe in the projector an abfurd 
temerity, founded on a profound ignorance of the talents 
he ought to have, and the virtues which he has not. Such 
boldnefs is the character of a man whofe mind is too nar- 
row to perceive his danger: We ffiould rather approve the 
timidity that fuffers itfelf to be dejected by tenor, fincc it 
(hows at lead that he knows to what hazards he is expofed; 
both one and the other are blamcablc : modrily is the only 
proper quality of a foldier ; it gives fplcndour to virtue, it , 
argues diffidence of himfelf, and deftre of arriving at per- 
fection. 

The title of general would be lefs tempting, if proper 
attention was paid to the qualities it requires, and the duties 
it impofes ; it would then appear a very honourable, but 
painful burden. The molt firm and intrepid genius might 
be dilcouraged, merely by thinking that on the condtnfk of 
a general depends the (ate of the (late, the glory of his 
prince’s arms, and his own reputation. 





But 
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pc+af'w But yet tb# reward that follow® fueh irk fome labours 
til ^j-iou*. ought to animate men to undertake them. Ohlt&ilr®, how* 
w "^ y ever numerous they may be, are not iufunnountahle, fince 
* {o many great men have got the better of them : diftcuitn a 
fhould ftir up a lotdiVt emulation, but ihould never terrify 
him ; he fhould endeavour to copy fuch great original*, 
though he fhould not be able to equai them. 

This treatife is divided into four parts. 

In the fiiR arc mentioned all the greater operations of a 
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campaign ; and the meant of executing tHofe operations, in Defenfive 
enj kind of country, are endeavoured to be laid down. >, era 
In the Ctcond, the precautions that are to be taken 
to attack the enemy in all the forementioned operations, arc 
coopered. 

The third treats of the Pethe Gtrerre , or the operations 
of detached parties, and the war of porta. 

the fourth, of lieges, Loth with regard to attack and 
defence. 


Part I. Of the GREATER OPERATIONS in DEFENSIVE WAR. 


Sect. I. Of tht Knowledge of a Country. 

A Ca mva ion of which the plan ia well formed, and 
the difpofitions well concerted, may neverthelcfs prove 
unfucccfsful, if the general, to whole direction the opera- 
tions are intruded, hath r.ot a thorough knowledge of the 
country, in which they are to be carried into execution. 

Thete ia one knowledge of a country, which for an of. 
ficer to be without fhould he confidcred as a reproach ; that 
of the filiation of cities, towns, villages, forefts, ft reams, 
rivers, which is to be acquired by Audying of geographical 
maps, There is another branch of knowledge yet more 
particular, fuch as, of the palles, or tbc boundaiics of the 
country, the fituation, the nature of the ground, whether 
it is plain, or divided by hollows, rivulets, hills, Ac. which 
is to he acquired by the aflitiauce of topographical mtps. 
Tn the ftudy of thefc laft, care mult be taken, not blindly 
to follow the nuiki they lay down. It very fildom hap- 
pens, that topographical maps are perfectly exaft : for, be- 
ii^e® the many circumfUncca which may fomeiimcs. in a year 
alter a large extent of country, they feldom take notice of 
fords, bridges over the furnll rivulets, fmall hills, and hol- 
lows of little importance ; neither can they mark whatever 
may be occafioncd by iccent inundations end difruptions of 
the earth ; whereas ary of fbefe unfocefccn circumrtanccs 
may prove an ubilru&iofi to a great dcfi,rn, either by re- 
tarding the march of an aimy, preventing a column of 
troops from advancing, or leaving the enemy in polTcfTion 
of fome pafTcs from which he mi.rhr have been driven. 

In order to avoid the errors into which a general may 
be drawn by the maps, the fafieft method is to apply to the 
inhabitants of the country, go over ft with the moft intel- 
ligent of them, and remark every obftadt, however trifling 
tt may appear. 

For marching with greater fccurtty, a general ought to 
form a company of guides of the reafant®. be affined of 
their fidelity, and attach them to him by all poflible me- 
thods, particularly by unbounded liberality. It is by money 
only that trufty f pics and faithful ©wide* can be fccured ; 
the latter are lefs expensive, but full at necefTaty as the 
former. Parfiroonv fhould be avoided in war ; for, ns Vi- 
cctius obferres, money fhould never lx* fpared when expence 
is ncccnary to fecuie pofleflion. In proportion as an army 
aJvar cet into a country, great care mufi be taken to change 
the guide®. 

The general fhould fend out detachment® along with 
fome of thefe guide® to examine the ft reams which crofs the 
country, whether or no their months are at a diftance, into 
what irver they empty themfclve®. from whence they take 
their iotjrce. whether they may be cafily forded, it their 
barks are ftcep or flopiog, marfhy or covered with bufhes ; 
other detachments fhould be employed in examining the 
woods, in order to find out whether troop® can pafs through 
them or not. 
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A general ought himfelf to examine into the truth of the 
reports made to him by thctc hn?U detachments, or find 
out others more confiderablc under the command of gene- 
ral officers ; however certain a general may Ik of the fi- 
delity of his Ipies and guide*, yet he fhould not always 
rely upon their repot tn : miltrurt, which in general is ac- 
counted a vice, may almofl be cflcenud a virtue in the 
bufinefs of war. 

Furniftied with thefe light®, a general can allot tbc eaficfl 
road to the artillery and baggage, the fhortefl to the iiran- 
try, 2nd lougeit to the cavalry : he can at once judge, 
from the nature of the ground, into how many columns the 
army can be divided in order to expedite the march, and 
what difpofitions will be neceffary for the columns with re- 
gard to the enemy'® pofition. 

By the knowledge of the country, a genetal i® informed 
of what camps the enemy doth or can occupy, and o f thofe 
neceflary to be taken to oppofc his defigna ; whether the 
enemy’s detachments can cafily approach, or how he can 
hinder advance toward® him, without being difeovered ; if 
there is fora r c in the neighbourhood of the enemy's camp, 
or whether he i® obliged to draw it from a dirtance ; where 
lie hath fixed his magazines, and whether an attempt to 
carry tht m off is practicable or not j in what manner his 
quarters are d'fpoicd, and which of them is moll expoied ; 
what diftance there is between himielf and the enemy; where 
the enemy hrh cAahlifhcd ports, and which thofe are that 
himielf ought to occupy with regard to the fituation of his 
own camp wd quarters, and thofe belonging to the enemy; 
which is the pro pc reft road for the detachment® and the 
patrols to keep, in order to gain intelligence ; and laflly* 
with what degree of eafe the enemy can attack the army on 
its march, r.nd whether in front or flank. This knowledge 
is (fleotill to a genera! in cmy kind of country ; but in a 
woody or mountainous country it would become more par- 
ticul uly dangerous, and even impoffibk for him to march 
an army, it unacquainted with it. 

In 1702, the duke of Burgundy, being delimits to at- 
tack the enemy who were behind Clcves but not being 
perfectly acquainted with the torett in his front, he de. ach- 
ed the marquis d'Alegre with j 00 grenadier®, and 800 
horfe, to fee if it was not poffibie to find fome paflage thro' 
it. M. d* Alegre me; with a defile which wa* occupied by 
the entmy : he attacked and forced it | but being advanced 
beyond it, found it was not polible to proceed farther, by 
rcafon of the great number ot defiles 'that fucccedcd to each 
other: he thereupon turned back, fent, and had another 
paflage lutveyrd, where there were found ftill greater cb- 
lUdes. lie gave an account of this to the duke of Bur- 
gundy, who. not choofing to roifii the opportunity of at- 
tacking the enemy, fenthim out again with a larger de- 
tachment, tliat he mifht examine whether, by 'keeping along 
the fide ol the lore It, it would not be pradicahlc for him 
to march up to them by way of the heath® of Mock, on 
4 U the 
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Dcfflifirt the fide c f Grave and Nimeguen. The marquis d p Alegre 

>,mtio (covered a defile which led to tliefe heath*: he took pof- 
frfiion of it, and fent notice thereof to the duke of llur- 
pundy ; who ordered the army to advance, obliged the enc- 
n y to fend thtir infantry into Nimeguen, and cannonaded 
their cavalry which had taken poll on the glacis, but were 
nnablc to maintain it ; and the confequence was, that the 
enemy fuTtutcd a great loh in men, artillery, waggons, 
and baggage. 

This example tend* to prove, that maps are not always 
to be relied on. There can be no rrafon to doubt that the 
duke of Burgundy was furnilhed witf! the mod exart : but 
* yet it is probable that lie might not have fuccecdtd in this 
enter pr iff, it he had «e, alerted fending M. d’ Alegre to fur- 
vey the pafer, ar.d examine two. before he proceeded to tint 
through which he marched. 

The following is a general rule : That it is upon the 
ground, and not upon maps that the toad* through which 
an anay is to march mult be examined, as well a*. the fit na- 
tion of places where camps arc to Ik fixed, a d field# of 
battle c ho fen. An army fhould never move before ways 
arc opened for every column : w ith retard to a detachment 
it is diffiicnt, as there may aiife circumflanccs which will 
prevent »hc general from forefeeing what road it may take. 
The c mrnatii! of a detachment fhould always be * iven to 
an intelligent officer, and one who has made his bufinefs his 
only ftudy ; who hath been pat ticulsrly careful to acquire 
a knowledge of the country, aud of uhofe genius the > c- 
ircral fhould entertain no doubt. A particular choice flirt 
up emulation jn young men, and induce* them to exert 
their utmoft endeavours to deferve lb diltinguilhng a mark 
of approbation. 

Into how many miftakes have even the grcatrft generals 
fallen, by not being thoroughly acquainted with a country, 
and by fuffering thcmfclves to be guided by general notions? 
M. dc Fcuquieres cites many examples of great enterprifes 
which have nu [carried by it. 

Toward the end of the year 1673, when a confidcrablc 
body of infar.tty, with only few cavalry, wag on its return 
from Holland, under the condurt of M. de Luxemburg, 
the prince of Orange having aflembled the whole force of 
the Dutch and the Spaniards (under his command), came 
upon the Maefe, with an intention to fight M. dc Luxem- 
burg between Macftricht and Charlcruy. This march made 
it neceflary for the court to fend an order to M. dc School- 
berg to afiemble all the cavalry that were in Hainault and 
Flanders, and immediately join M. de Luxemburg, who was 
greatly inferior to the prince of Orange in cavalry. The 
prince's aim then fhould have been to prevent the two ge- 
nerals from joining, and to have fought cue or other of them 
before their junrtion. The prince's being uuacquaintcd 
with the country, made him mi llakc for real the feints made 
by M. dc Luxemburg, whilil he was upon the river Ourte; 
as if his intention was to march by v ay of the Combos and 
the Ardennes, in order to gain Sedan and the Mczurin. 
The prince of Orange drew near Huy and Namur; and by 
that means wjj at fuch a diftance from the high *oad, that 
M. dc Schomberg had an opportunity of advancing with his 
cavalry to Tongrcs ; at the faaie time that M. de Luxem- 
burg, by a forced march, paiTcd the Maefe at Maeflricht, 
and arrived at Tongres, where the junction ot the two armies 
was efferted without any accident. 

If the prince of Orange had made only two rrflertion* 
\ipon the nature of the country, he would have avoided the 
miitakc he fell into ; the firll of which is, that Icnrccly any 
body can be ignorant that the Condtos and the Ardennes 
are ftcrilc and mountainous countries ; from whence it is 
evident, that M. dc Luxemburg could uot have fubfilled 
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hts army, efpecially in the month of December : the roads Wcafiv* 
in thole parts, very bad in the fuimr.er, aicaluioft impartible ^l****'* 1 * 
during the winter ; confequently the carriages c* uld not ~~~ 

have palled but with the utmoil difficulty. • 

The fccond reflection is, that if M. dc Luxemburg had 
artually ciefigned to paf» through the Ardennes, why did 
M. de Schomberg advance towards Ton a. res, and fo expote 
hiir.felr to the danger of being beaten, without a poffibility 
of receiving help from M de Luxemburg, who was on the 
other fide of the Made ? Il the prince or Change had had 
a thorough knowledge of the country through which M. de 
Luxemburg pretended he would pals, he would foon have 
perceived that it was only to throw him into a perplexing 
uncertainty with regard to the road which the enemy** 
general fhould natuially take: ip a word, he would not 
have rem-.ixed a moment in doubt cn the part he had to 
art. 

By this, then, it appeals, that the prince ought to have 
continued 00 the fideo? L’cge ; bs winch pofition he would 
have flopped M. de Schnmbcrg, who would have fcaiccly 
daici to advance to i’ongrcs, nor would M. de Luxem- 
burg have attempted the paflage of the Maefe at Mae- 
flricht : by this means; the junction would have been pre- 
vented ; or. if cither of the two armies had advanced* 
the priuct could have ait.uk> d and beaten it ; neither 
would it have been in the power of the other to have a flail- 
ed it. 

It hath frequently happened, and wall co tinue to d fo, 
that a general who kno*» how to f.kc advantage of the 
kaowlcd e of the country, although inferior in point of 
force, may change a defenfive into an oflVufive war. I11 
1671, M. dc Crequi, who began the campaign on the de- 
fenfive, ended it with obliring the duke ot Terrain to pais 
the Kh.ne:'that prince diiperfcd his army, ana then M. de 
Crcqui formed the fiege o* Fribourg. 

The knowltdge of a country is Rill more eCTcntfa! in 
retreats: there is more art and more precaution required in 
a ictreat than in any other art ion ; that operation is the 
conclulion of all preceding ones. If a general, obliged to 
retreat precipitately, hath but a fuperlicial knowledge of the 
country, how will he be able to re-aflcmble his troops, re* 
cilablifh order, or inarch with any degree of fecurity ? 

Xenophon’s retreat with the ten thoufand Greeks is 
one of the molt uteful IcfTon* a commander can ftudy : in 
that undertaking were united, the virtues of a confunmato 
general, and the moft intrepid courage of a loldier ; ar.d 
in particular it exhibits the molt profound knowledge of 
the country. 

The knowledge of a country is as neceflary for a private 
officer as for the commander in chief, became he is to exc, 
cute with part what the general performs with all the 
troops. When an officer, to whofc condurt an expedition 
is iutrufted, joins this knowledge, one of the chief branches 
of military fcience, to piartice and experience, he u-ill with 
fo much the greater cate comprehend and execute the gene- 
ral's intention anti plan ; and lie will be alfo enabled to take 
the propereft mcaiu'cs for fucecls : if, on the contrary, be 
begins a march, without being acquainted w ith the country, 
his mind mifgiving him, will increafe the danger, by the 
very means he takes to avoid it : he will fuppofe it in places 
where there is nothing to be feared, and often fall into it 
where he was lead appreheniive ut il. r 

The general who commands in the cantonments and win- 
tcr-quaticr*. and each officer who commands a particular 
quarter, will never be able to take proper immures i* they 
are unacquainted with the country : they will be unable to 
piefcrve a proper itrcugth when ieparated, or to afTcmble 
without difficulty on the firll order ; aud for want of know- 
ing 
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moil liable to be attacked ; the troops will be greatly 
f^ti^ued by increasing the number of poll* without occafion, 
by Juperflnnus or too numerous detachments o r patrolc*. In 
a word, whatever precautions are taken within, the quarters 
will never be in fecurity, if the country round about them 
is not jxrftdly known, and every important pafa between 
them and the enemy occupied. 

StCT. II. Of the Preparations before taking the 

FtelJ 9 and the March of an Army on leaving its 

Quarters to go into Cantonments. 

Thi time for an army to come out of winter- quarters, 
is always regulated by the pltn which the general has 
formed for the enfuin * campaign. But whether by the 
fituation ot the quarters thc^rrny is enabled to enter imme- 
diately on the campaign, or whether it mull be ftrd of all 
cantoned, the magazines fhould be Co fitualed as to be al- 
ways within reach, tTpecially in that early uaton of the 
yell, when t f ictc can be no forage upon the ground, and 
confequcntly the cavalry mull be fubfided out of the ma- 
gazines. The ma fixities QUght to be diltribvtcd abi ut in 
different parts, that the troops may have lefs way to go ♦or 
their forage- And this diiliibution fhould be regulated by 
the mo vx merits which the general forefees the army will 
nuke on leaving its quarters, iuppoflne it leaves them when 
there is only dry forage ; but it (lie army is m an enemy’s 
country, and there is forage upon the ground, it is certain- 
ly better to refttve the mn raxmet entire, by which not only 
great trouble will be avoided in tranfporpr.g the forage, 
but alio a great cxpcnce faved to the government. 

Of what natute foever the country may be (an enemy’s 
country isfuppofed), it Chould be foraged in front as much 
as pofliblc, in order to refrrve that which is in the rear, 
that, when the campaign is over, jt may be found laid up 
in the harna: if this precaution is not attended to, the 
army will be deftittite of forage at its return, and will of 
conrfe be obliged to draw it from home, and confumc thofe 
magazines which were before i pared ; confequcr.tly there 
will be nothing faved, the expence will only have been de- 
ferred, but it will be incrcafed by tranfportuig the forage 
from the magazines to the army. 

The forming of tire magazinrt fhould never be delayed 
till the time for opening the cartipai/n approaches. The 
intemlaitt. putfuant to the general's order, (hottld lay in 
the provisoes during the winter, and dilliibute them in 
the frontier towns, by which means they can eafily be traui- 
ported to whatever place the genctal fhall order, By thefe 
precautions, the general will not only avoid the inconveni- 
ence of being obliged to wait till there is forage upon the 
ground, but he will aifo be enabled to be frit in the field. 
The fame precautions ihould alto be taken with relpcft to 
the artillery. It fhould be aflembied upon the glacis of 
the frontier towns, or rather upon that of the conquered 
place? j the more it ju within reach ot readily joiuin^., the 
fooner the operations will be commence J. 

Fiom prudence in tire cxecutio^M thefe difpo fit ions, as 
well lor the magazines and for tli^^rtiMcry, at for every 
thing that is nccVilary to an army, it follows, that a gene- 
ral hath often 'ormed a ficge, or at leaf! in veiled a place, 
and completed his lines of circumvallation, before the enemy 
could be in a condition of coming out of his quarters : he 
may hkcwifr have made many marches, and will poflefs 
h until f ot advantageous polls, without the enemy having it 
in nis power to oppofc him. 

A general fhould obferve, that, in order to caufc his 
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army to be cantoned within a march of the country where n 
he dedans to commence the operations, he muft make all 0 *’ 1 
the troops leave the* r quartets together; aflemble them in 
many bodies in different frontier towns ; proportion the 
marching days to the drlar.ee of the quarters and the ren- 
dezvous that fhall have been appointed for them, that they 
may arrive on the day appointed, and that from thence 
they may march in a body to the place where they arc to 
canton. 

All the bodies march, either in. the number of columns 
thn the fituation of the country will alio and arrive at 
the cantonment together; or die they march fepa rarely’, 
and arrive on d lfetcnt days : but, in either o! thefe cafes, 
the cantonments for each regiment ought to have been mark- 
ed out ; and, if pofliblc, forage for at Icail three or four 
davsditlributcd to each quarter. 

In the marching-orders which arc fenl to each com- 
mander, the fnuation and name of the place where each 
regiment is to canton, Ihould be carcfolly expreffrd ; whether 
on the right, the left, or in the centre : the difeipline to 
be there obferved, the place where to go and receive orders, 
and that where to receive forage, Ihould alio be particularly 
fpedfled. 

Troops, when upon a march, fhould always obferve the 
mofl exact difeipline ; and never be (uffered to advance, but 
in the lame order, and with the fame precaution, as if they 
were in danger of being molt lied or attacked. 

Whenever an army is cantoned, it is generally in an 
enemy’s country ; therefore, for the greater iecurity of the 
cantonments, thAre fhould at leait be one place that may 
feme for a lupport. It* no place of this fort can be found, 
the army mu‘i then march out together and encamp, initcad 
of goiug into cantonments- 

As the cantonments arc properly nothing more than a 
halting place, where the troops are to remain till the feafon 
permit* them to take the field, till the proper quantity of 
forage is colle&ed, or till the neccflaiy preparations for the 
intended operations are completed, they fhould be more con- 
nected than the winter-quarters. But a* foon as the wea- 
ther permits, and all the aeceflary preparations which fhould 
have been forwarded during the winter are finifhed, there is 
then no time to be loll ; for an army will always find its ad- 
vantage in encamping early, getting the tlart of the enemy 
as much as it pofiibly can, and beginning the campaign, no 
matter by what operations, bcfoie the enemy can have time 
to aflemble. 

If any particular column, upon the march, pfefents its 
flank to any of the enemy's towns, although it is indifpen- 
fably neceflary for every column to obferve all poflible order 
and difeipline on the march, yet thi9 column is more parti- 
cularly obliged to it ; neccflity makes it become a duty. 
But that it fhould not be too much expofed, fomc huflara 
ought to be appointed to march upon its flank, who fhould 
alfo be ordered to advance ‘till they come within fight of 
tliofc towns. This column, whether confining of infantry 
or cavalry, muff detach fomc troops t« lutlain the hutlarE v 
in cafe they fhould be attacked and repuhed. By porting 
thefe detachments upon the flank, the enemy will be kept 
at a dittaucc from the column, and the hufiars will be alio 
futiained. 


7°7 

■fiiilve 


Sect. III. 


7 he March of an 

Country. 


Army in an open 


To direA the match of armies is not the leaft difficult 
part of a general’* duly, and it is only by a thorough 
knowledge of the country that he can perform this dpty ; 
that he cau concert the mealurcs for conducting them to* 
4 U J fefety ; 
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(Vifcty ; and that be will be rnnb'cd to forefe* the anemy’i 

nations. 7 

Thru are but three fort* of countries which may become 
the theatre of war; an open country divided by rivers, a 
woody, or a mountainous oik-. 

When an army is in an opm country, the general may 
take whatever road he thiulis moll convenient, without be- 
in**, under a neceflity of keeping the beaten road. Ir he 
chouics to march acroft the country, it inay be done by 
cutting down the hedges, filling up the ditches, levelling 
the ridges filling up the hollow ways, thereby rendering 
their afeeot or dcfcctit cafv, and by building bridge* over 
the ll reams nnd rivulet* which divide the country. But 
revert Kelt ft it is very imprudent for a general to iuppofe 
l.tmfclc entirely free from danger upon a march ; for the 
confcqurucclof felM'ccurity arc generally fatal. The tffcfta 
of negligence in any military operation are pernicious, but 
more particulaily fo upon a maich i and although a gene- 
ral Humid nrvet fear his enemy wlien in pretence of him, he 
fhould ncverihekfs always apprehend the worft from him 
when he is out of his tig lit. 

The number of columns in which an army can march in 
an open country is arbitrary, whilft it is advancing, and 
the enemy at too rrcat a difter.ee to attack or annoy it upon 
its march. But if, on the contrary, the enemy is near at 
hand, and there is a po&bihty of his attacking the army, 
it fhould then be difpofed after fuch a manner as to form in 
order of bailie in a very lhort time, and to be able to take a 
favourable puihion for a&ion upon the firll fignr.l. 

It the army prefent* its Hank to the ctiemy, the difpo- 
flions, without coolidcring the probability of ita being 
attacked, ibouid l»c changed j for an army upon a march 
ought to be always prepared again ll any accident that may 
happen. 

A general fhould never caufc an army to move without 
havni x pitviouily c vnfidcred and examined the intended 
march of it, nor witliout a thorough knowledge of the 
enerr.y’apoGtioo, and wlictc he is, or v.ithout knowing par- 
ticularly the ground intended to encamp on. An army 
ought never to move but with fomc detig n, either to icue 
on tome advantageous poll, to prevent an intended march 
of the enemy’s, to draw him into a difedvam.igcouB iitua- 
titm, to dtpitve him of lubdilcnce, or to procure tome ior 
kfelf. 

f Thin maxim being cflxblilhcd, let it be fuppofed, that a 
general wi.uld caule his army to inarch, and the enemy'!, 
dirtaoce t'o be aitu fuch as to tccure him from any danger 
vt attacks ; he hath it in his power to open four, fix, or 
eight road*, in proportion to the number of the troops 
under his command : tor the greater the number o' columns, 
the lefs is the body of troops contained in each ; confcrjuently 
there wll be lefs confuliun, and die fooner will the army 
arrive at its dettinrd camp. 

Before the march is planned, and the number of columns 
determined upon iu which the army is to march, notwith- 
Itandin.r the general is acquainted with the country, he 
fhould fend out a detachment feme days before, to recon- 
noitre the intended route of the army, as well as the camp 
k is to occupy. *1 his detachment is to be commanded by 
the officers of the day appointed for it* felting out : they 
inurt have it afT- officers and guides with them, to conduct 
and to m'orra them of the nature of whatever may ptove 
an obit 3 tie, of the places where the roads begin, and thofe 
where they terminate : they fhould alfo have labourers with 
them, to mend the wa)«, enlarge the roads, and make 
new ones, if necefTary ; to cut down tli# hedges, fill up the 
ditches, level the ridges of the hollows, and build or repair 
bridges. 
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When the emnmsnding this detachment is ready 

tp enter the different ways through which the army is to ^l*'* 
follow, he will divide his detachment into as many teparate 
bodies as the army is to be divided into upon its nv.rch •, 
and diilribuu* H afT- officers, uuidei, and labourers, to each 
detachment, with orders to meet again at the lame place 
from whence they feparated. 

Each of thefe detachments fhould advance to the extre- 
mities of the woods, it they meet with any and of the road* 
leading to the camp, intended to occupied : the com- 
manding and ftaff omens will then advance with an efeurt 
to reconnoitre iu lit nation, and will leave part of their mca 
in smbufeade in the woods, or concealed bchirrd fome 
heights, or in fome hollows. The knowledge of the f-tua. 
tion of the camp being attained, each detachment will re- 
turn by the road it came ; but firll, the commanding officer 
of each detachment will make a report to the general of the 
road* they have paffrd, whaf # difcoveiics they have matk* 
and, in fbort, will give him a particular detail of ever)' thing 
they have met with on their way, whether woods, vilki res, 
hollows, bridges, and of every tiling they have done to render 
the road cafy for the column that is to pafs through it. 

This detachment hting affcmbled at the place appointed 
for meeting* will take the road t» the camp, where being 
arrived, the lieutenant-general will make his repot t to the 
commander in chief of the army. 

With thefe precautions the army ma> not only advance 
in fafety, but the roads alfo for every column having been 
reconnoitred ard repaired, no accident can happen to retard 
the ni?rch of the army. .« 

The general miift take care to have detachments of hui- 
fats or dragoon* always in the front and upon the flank*, to 
ob'.crve and clear the march of the army ; neither fhould a 
genenJ fuppofe himfclf to be in abfolute fecurity from the 
diftance of the enemy: but whil'd he fees alt clear be ore 
him, it would fhow great weaknefs for him to be apprehca- 
five of a furprife, cfptcially when every ncecffary precaution 
for avoiding if hath been taken. It is certainly a mark of 
prudence to take precautioni ; but multiplying them with- 
out caule is an undoubted fi >u of fear and anxiety. 

it i> proper to make the army march, as near as pofliblc, 
in the Mine order in which it is to encamp ; by which means 
the tioops may enter the camp without coa'ufion. The 
army being fuppofed to march in f-x columns, the infantry 
wdl form three, the artillery and baggage the fourth ; the 
cavalry, with the remainder of the corps at huffars that ate 
not detached, and the dragoons, the two la ft upon the 
fla'-ks ; fo that the army, on its march, will lie in the fol- 
lowing difpofition : The column upon the right will con lilt 
of cavalry, the one adjoining to it of infantry, and that 
which comes next will be formed by the artillery and bag- 
gage ; the”, two columns of infantry, and the fixth dofing* 
the left, will be compofcd of cavalry. It is to be obferved, 
that, if the haggage-wagguus belon-ring to the army form 
too Ion 7 a row, fome of them may be fent iut* the rear of 
the columns ol infantry, with exprefs orders to the officers 
to make them march in the column. • 

There fhould be ap advanced and a rear guard to each 
column, formed from jflpr troops of which the column is 
compofcd ; there fhould be alfo detachments of light horfe 
upon the flanks ol the cavalry, in order to keep off any of 
the enemy’s parties that might advance to annoy the army 
upon its march. The rear guard to the column of baggage 
fhould confift of infantry, cmvaliy, or dragoons, besides the 
efcort always appointed for it. The general officers who 
arc at the bead of the two columns o’ cavalry fhould not 
march too fall, hll they fhould get too far advanced before 
the infantry ; a matter always to be avoided. The march 

of 
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Prfeflv* of an smty being dlfpofrd after this manner, every column 

0 ;»n*i«.w. w {|j enter the camp at the lam? time* and find ItfcU’oppnfttt 
— v ~to ha ground i'ce Plate 1 )XIV, where j U t 1 *c mmy 
fu'rnul in order of bi-tlr, ready to ina'-cH. b , Hie park 
of ar'SKry, where the bagga c belonging to the at my , an J 
their (Icavtt, alto tre a'wmbled. r, March of the cavalry, 
to form the coluran on the right. March of the cavalry, 
to fain the column on the left. r, Mitch of the infantry, 
to form in three column* /» March of the atillery and 
• baggage. to form in a column, ft Parties «>• huflars, cover- 

ing the flanks of the array, and formi -* the rear-nuards of 
the column, when the army hath pr! 7 ed. b 1 Bridges and 
ford*. difeovered by the advanced detachments, who have 
marked the route of the army. », Brief es built hy the 
fitmc detachments, i. Front and rear guards of the column* 
drawn from the ttoop 3 of which the columns are formed. 
4 Ptrtki of huflars, marching upon the flank* of the at tnv. 
pi, Part'o cf huffars marching a: the hex! o' the rnry, 
to fcour the country through which the ?.rmy i» to paft, 
and *lfo to examine the routes (na ked by the advanced 
detachments. 

If, by f hc enemy's pofhion, although at a ditlance, the 
army fhould, on its march, prefent a fireik to the enemy, 
without fearing its being T»tt»ckcd { yet as the entmy n»uy 
have flokn otic or two mareh-s, a* hath happened on many 
oocafio'js, there mull be only two columns ut infantry placed 
in the centrf. The thitd mu.'k be placid ut*on that flat.k 
which the army prefects to the enemy ; fo that the army 
will find stfclf di I poled upon its march after the billowing 
** manner : Suppoling it is the right which prefents the fla:.*h 
10 the enemy, the firft column will confi'.l of infantry, the 
fecond or cavalry, -'the third of artillery, the fourth and fath 
of infantry , and the fixth o c cavalry. 'i*hc baggage will 
then be dillrihutcd to the three columns upon the left ; fo 
that neithei the two colour** upon the righ', or the artillery, 
will have the lenll embarraflment, in calc an action cnfucs. 
The fame difpoiition mull h« nuuie upon the left, if it is 
that which picfents the flank, i 'articular care moil be 
taken that the artillery have orders, tnppofiiig the enemy 
advancing in full force t« attack, to tranlpoit ttftif to the 
column of in - antry, and to divide itftrlf along the front, when 
it (hall be in order of battle, and to keep up a conftant fire, 
in order to give the general lime to m.:kc Inch ddouitinn* 
as he lhal! find neceffary. 

The column of cavalry fhould de divided into two, and be 
polled upon the flank* of tire infantry that ia drawn up in 
the face of the er.emy ; the other columns isruft follow the 
order* which have been delivered to them, and execute them 
with the utmoil difpatch. 

If it appears, either from the proximity or pofuion of 
the enerr.y, that the army is liable to be attacked in front, 
the difpotition for the m^Tch fhould bo in the fame order as 
the army i> to fc»rm in for adion : the t?uikry mult then 
be diflributrd among the columns of infantry ; |<» that, 
fallowing the divifioiM wlurie it is placed, the brigade* will 
fir.d themfclvea fpread over the front or the hrtl line. In 
this cafe, the infantry will form four columns, which will 
march in. the centre of the two column* of cavalry upon 
' tlkir flanks ; fo that the head o: each column, as far as the 
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centre, when placing itfelf in order of battle, (hall make the Wnlre 
firll line, and the remainder, from the centre downward, the Q| mf! >M ** 
facond j and the referv* which follow* lhall form itlelf be* * 
hind the other two lines. 

It ia oecrfTry that an army dilpofed after this manner 
Ihould have orders to draw iifaif into order of battle on the 
wry firll fignal, which Ihould be a difeharge of two or three 
pieces of c?nnon." The flgnal being given, the firll and 
ICCortd lints, and the referve, will find thcmfdvcs formed in 
a very fhort time. I*, from the proximity and pofilion of 
the enrmy, and (lie facility with which he can attack, the 
general h-itli reah n to ima. ine he will do •», tlw heavy bag- 
jrjge, with z j^oi>! guard and eicor:, ought to be removed 
into the rear. 

O11 this occafmn the canfxmcrt (a) fhould not be far be- 
fore the anny, the elcort tliould be increafe-d, and fome de- 
tachments of light horlc fhould match in front to cover it, 
and alfo to make obferoti m at a alliance. The remainder 
of the body of !i ' lit hoife lhall cu- tiatic upon the flat.ks of 
the anny luifaiind by dragoon*, who, on the lignal being 
given, 1 hall iin : cdiutily go and four themiclves iu the place 
afli : »n<.d to them during the a' Inn. 

Un the hell light of the enemy the campement fliould re- 
tire ; *or when tightiiig becomes nec;.flary, all thuujht of 
cneampin > mutk be biid aflde ; bnt the elcort lhall put ic- 
lelf in order o batilc, and the light horle lhall app*o^*'h the 
enemy as ucir ns poftlU, *n order to reconnoitre fits diijx>- 
iitioii and fcrcu^th. "I he cfliccr c«»minamling them will 
immediately lend a report of the difcoverie* be bath made 
to the commander iu chic, who on every occalian ihould 
be in the front, and evm a little advanced, to furvey the 
natuic of the ground ; it bcin«? very certain, that in thete 
cafe* a man can much better rely upon his own than upon the 
judgment of others. This was mat lhal Saxe's method; 
particularly when he was apprehenfivc of being attacked 
upou a march, or^had him felt an intention of attacking, 
in proportion as the enemy (hall advance, the cfcort of th; 
campement mull retire in eooiJ order ; at the fame time 
not neglecting the opportunity, it it olfers, of har. fling the 
enemy'* advanced guard, lo ns to retard his march, and 
give more time for the array to farm in order of battle, and 
to the general to make inch diipohtipns a* he lhall judge 
ncccflary : after which, the elcort having araufed the entmy , 
orcaulcd him to fljckcn the bnfkneft ot*nia march, muf% 
retire in good order ; and when it lhall be near the body of 
the army, each body (hall return to its own brigade. 

If, from his knowled^eof the country, although an open 
one, the ireneral knows there are any thickets, hollows, or 
heights, either on the ri jht or the left, and that this fpot 
may prove favourable to the enemy, hy ihould try to poffeta 
himlclf of it. If that attempt is not practicable, a* the 
enemy will undoubtedly take advanta *e ot it, and poll in* 
fantry either at thele thickets or hei rht*, the general mult 
place a brigade ot mlautry at the head of each column of 
cavalry, which (hall rare hy pt2lcons with that line of cavalry* 
when formed in order of battle. This difoofitioa was made 
by M. de Turenne at the action of Sinzhcira, and at the 
battle of Knzlicim. 

It, by the ftcuation of the country, the flanks cannot be 

(bettered 


(a) This is a French term, for which we have not a fynonyme equally exorefiive m the EngUfli langxuge. It w 
itfcd to denote a eertain number of troopa, who proportion their time of felting out before the army, by the dirtance or 
proximity of the cne'ry, in o*dt*r to trace or mark out the camp. For this purpofe, a quarter-mailer and a trooper is 
draughted from every troop of every regiment of hoife; and a ferjeant and a corporal, in like manner, from every regi- 
ment of infantry, fnmifltrd with ropes and picket*, to lay out the giound for the tents and the intervals ; fo that every re- 
giment will, ori it* arrival, find its ground properly marked out. A field-oflicer of every regiment alfo marches with the 
component, bcfid.cs the officers ot each corps, who command the detachment. 
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l>«fenfi/« fluttered either by an hollow, a morafc, a river, a town, or a 
(> c v m 3gc t the hi ((Tars and dragoons mull he polled upon the 
' win s, but fidewile, fo as lo he able to take the enemy in 
flank when he fliall come down to charge the rir!l line, or 
at leaf! to keep back l»i» Ucond : thete hnlTais and dragoons 
fliould lie iultaimd by the hr ant ry of the liidu t’oops be* 
longing to the army. If the rnht can be formed next a 
village, and the left next an hollow, fome • itautry and artil- 
lei y mull be polled there : if there is only the ri 'lit or the 
left that can be ihclltred, that which cannot mu! 1 be properly 
iHfained ; aid the fame dnpolition mull he oblervtd that 
hath been jutl now mentioned, with regard to an army 
. whole flanks cannot be coveted. 

It, on leaving the camp, the army prefents a flank to^hc 
enemy, who may have it in hi* powci to attack it on tire 
march, it mult then march bill in two or three columns at 
mod. Each column fit u lei Ik difpoJcd alter tucli a man- 
ner, that by a motion to lire right or to the left, according 
to the win { that is liable to nc attacked, each Irattabon md 
fquadron many find iticif formed in order of battle before 
the enemy. 

The advanced guard (Would be co moo fed of li.'ht horfe, 
fuff-dr cd by -dragoons : the tear*. Miard of cavalry full trued 
by infantry : there fhould he alfo fome light boric upon the 
flanks of the civahy, and tome pieces of cannon with the 
infantry. The artillery fhould he diflributcd by bri *adci 
iu the column of infantry nc.uell to the enemy ; fo that, 
pet'orming the lame movement as the troops, it m*y find it- 
lcl* placed in the front of the firft line, rtady to fire on the 
firil order. I he number of three columns is given to the 
army, in order that the Aril aid tccond lines and the reterve 
fhall be formed at the fame time, which cannot be done if 
the a* my c arches only in two columns : for troops mull 
then be taken from thefc two lines in order to form the 
referve, which would require a confidcrablc time, and con- 
fcqucntly retard the difpofitions ; where a* this referve, form- 
ing the third column, is feparated from the main body, and 
in a condition to act with rcadicefs, according to the orders 
it ihall have received. As the baggage, in this manner of 
marching, mull ncceflarily Ik an einbarr*flment, it mull be 
lent into the rear under a good cfcort, with orders to join 
the next day at the new camp. 

Sect. IV. Tb* March tf bn rfrmy in a mountainous 
and woody Country . 

* Ir the fituation of the places in a mountainous country 
fumifhes a genera! with a greater variety of expedients to 
conceal his diipofittont, it alfo renders more precautions, 
and a greater decree of knowledge, neceflary to avoid being 
furprifed. If thefc kind of countries, on the one hand, pre- 
feni greater at! vantages for the concealment of marches, 
they alio, on the other, offer many difficulties in the trans- 
porting of the pnovifions and the artillery, and require a 
greater degree of vigilance for the fafety of the magazines 
and the prefervation of the communications wiLh the frontier 
towns. 

It is to be feared, that in mountainous countries, in roads 
that cannot be enlarged, the troops preffed too clofe to- 
get her will not be able to move but with great difficulty ; 
and as they will embarrafs each other, the front, the rear- 
guard, and the flanks, mull be equally leaned ; the columns 
mull be unbroken and clofe, that there be no diftance left 
between them ; and halting Humid be particularly avoided, 
as that is a circumltacce by which an army i» moil fatigued. 

It is again dangerous, as the commentator upon Onofan* 
dcr obferves, when troops find ihonfelvcs drab coed of room 
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in a narrow rortd, for the general, in order to enable them D fra£«< 
to move with greater cafe, to lengthen the columns too Jpmuaxi, 
much: from whence would strife two inconveniences j the "v**’" - 
full of which is, that the columns would be weakened, 
and that in cafe o* a furpi ife it would not be difficult for the 
enemy to teparau them entirely, ani it would alfo be im- 
pulfiblc lor than to lally ; iu the fecund place, thefe 
columns tlius lengthened, in going round a mountain and 
defetuding into a valley, would take up a prodigious ex- 
tent ; from whence it h*th often happened, that the wind- 1 

tngs of the road hiding the middle ot the column, thofe who 
match in the front tank can fee only thole who arc iu the 
|a!l, and retard their march, bccxufc that, brio.' deceived by 
di dance, they will be fcareely able to diUinguifh whether 
they advance or whether they arc halted. 

In order to avoid thde inconveniences, it is not barely 
fufficicnt for a general to have a thorough knowledge of 
the country : he ought immediately to inform himklt of 
ever particular, however minute, rchting to it ; he fliould 
take thy fame precautions which have been pointed out as 
neceflary for a march in an ojkii country, and fend out a 
detachment, fuch as hath been hippo fed in the foregoing 
fcw.ion. This detachment will examine the narrow pailri, 
fumy and found the turds, run round the windings of the 
mountains ; and i: thctc arc mtny roads, it will find out 
which is the moll producible, and that through which the 
army, the artillery, and b:»gqage, can pafs witluhc grcatclfc 
cafe ; what dream* ciois it, aud whether there are bridge* 
over them : it will examine whether they are fufficicntly 
firung, ant! repair them, or build new ones. It often hap- 
pens m a mountainous country, that the road which would 
be very ihort and commodious proves to be divided, either 
by the teparation of two tocks or by hollows. As thete 
breaches, however deep they imy be, cannot be all of a 
certain breadth, therefore, in order to avoid marching over 
the unneccffary ground that going round thtm would take 
up, bridges fhould be thrown over, if pofliblc, tiom one rock 
to another. 

But as in a march, whether in an open or in a moun- 
tainous country, occafioni for throwing bridge* very often 
prefect themlclvea, it is very neceflary to lay a word or two 
relative to the mariner of their conftrutlion. 

Six or eight thick pieces of timber are laid acrof? a ri- 
vulet, or any other bad place neceflary to be pafled, at fix 
feet tiiilancc from each other ; thefc mull be crofled again 
by other pieces of timber not fo thick, at the ditlancc of 
three feet from each other; which mull be fixed to one ano- 
ther by large pegs, anil faggots well fattened together muff 
be laid over them. When the bridge (hail be thu* covered, 
fome can xli mull be thrown over it, which ought to be well 
trampled, in order to fill up the vacancies of the faggots ; 
r.nd then, for the greater firmnefs, new earth fhould be 
thiown over it, which ought to be well beaten down. The 
bridge thus made, the hoops, the artillery, and the baggage* 
will pafs over it with great cafe. 

It mull be observed, that the bridges fhould be of the 
fame breadth with the roads ; they fliould be bioader rather 
than narrower, becaufc, cxclufive of the danger the artillery 
and bagicagc would run if they were narrower, the rank* 
being obliged to be ftrailened and the column to be length- 
ened, the inarch would of courfe be retarded, and it would 
be difficult to avoid confulion. The labourers that accom- 
pany the detachment ought to be turniflied with every fort 
of tool neceflary for the removing or eaith, the Idling of 
trees, and working and fitting them for ufe. 

On the report of the commanding officer of this detach- 
ment to the general, he will order a* many detachments as 

there 
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D-k’ five there are cnlum.it intended, to fet out two or three hours 
Ojcnfi ^ before the time appointed tor the march of the army. Thefe 
<L_ ’ 'detachment* will march caret ully over the wayt ahead' ex- 
amined and prepared : they will fcour evry thin ' hedge** 
narrow p-.fles, entrances of partes, wood’s, heights, ullages, 
in (hurt all that may ferve as fhelter for troops in ambufeade; 
and for greater feenrity, they will poH guards in the villages, 
which vuardfi arc not to rclitc till the rear guard of the «mny 
comes up. 

The comma-ding officer of each detachment (hould pof- 
fefs himfelf of the hci.rhrs on the riidit and left, and th mid 
di (tribute platoons n k infantry at pioper dillanee* from the 
rocks and narrow p?.rtes : he (hould lie carc'ul of wh*.t may 
be done to oppofc him, and he attentive even to the i mal'cll 
paths. When the commanding officer o* the detachment 
(hall he advanced to the end of the partes. or to the >> round 
intended or the camp, he will eftablifh his infantry in the 
mod advrtageou* ports; he will place his li^ht hoife or 
dn oons in the front, but within reach of afhilance ; he 
will fend out pat roles of light horfe advanced before the in- * 
hiotry. If he receives any intelligence of the enemy, h^ 
will lend immediate notice of it to the general ; but if, frnrn 
the report made to him, the enemy does n t appear to be 
fufficiently (Irong to annoy the army on its march, or only 
feme parties were willio; to try if they could enter the 
p.’.fT' j. hid dctachmrm will ? c fulfiocnt to keep them at a 
diftaoce particularly as he is iu poilcili^n of the heights aud 
the p^ffes. 

With fuch precaution* as thefe, if the enemy is at too 
great a dirtance to attack the army, the march will be per- 
formed without ary trouble : there will he no obrtaclc in 
the roads, or rrafon to fear that the waggons will be mi- 
red ; and if the wheel* or axle-trees of any of them fhoulJ 
break, they will be repaired from thole which have fpare o^ci : 
if, on the contrary, the enemy fhould be fo near *s to give 
caufc to apprehend an attack, the necertary precautions are 
taken for forming the troops in order of battle, and for the 
necertary difpofuions during the action. 

It has been already obfetved, that an army on a ma-ch 
(hould be dividtd into as many columns as the detach- 
ments have found openings or roads leading to the camp the 
gcnoal intends to occupy ; fuppofe two, the army will eon- 
fcquently march in two column*. The difpofition o' the 
troops in their march differs entirely from wlrt it would be 
in an open country ; the advanced-guard of each column 
muft coniirt of infantry, i'ome mull be diitributed either ia 
the narrow partes or on the heights, and there Ihould be 
fomc advanced detachments o- light horfe to fcour the nar- 
iow parte* : the rear-guard (hould con lift of infantry only. 
The remainder of the troops imy be difpofed after the fol- 
lowing manner : 

Four or five brigades of infantry, according to the num- 
ber which compofts the army, (hould be placed at the head 
of each cuiumu ; the fame partition (hould be made with 
regard to the artillery, which mull ollow the infantry ; the 
cavalry mud march next, and the baggage of each column, 
well efcorted by infantry, mull follow the cavalry ; then 
the remainder of the corps or light horfe which arc not 
detached ; and the dragoons arc placed the bill, in order 
to difmounl and luilaio the rear-guard iu cale it (hall be 
attacked. 

Each column (hould confill o* the faTrc number of troops 
as well infantry as cavalry. PI- toons of infantry (hould be 
detached to march on the hei hts. at proper diltanecs, in 
order to cover the Hanks on the right and lelt. Care mud 
be taker? to march very Iciiurdy in the front, otheiwifc the 
rear w 11 uot be able to keep up ; then, iu order to give the 
. 3 


rear time to come up, the front will be forced to halt, by Deferfive 
which the march will be much retarded and the troops fa- ? ,cr * tl nn , 
tigued. 

Plate DXV. reprefents the march of an army through a 
mountainous country. A is the pofitlon of the army be- 
fore it begins it* march. P is the artillery and baggage, 
with their efcorts in the front of the camp. 13, Parties of 
hurtars forming the advanced-guard of the army on it* 
march. C, Parties of infantry of the advanced-guard* 
of the columns. D, The infantry of the army ’onning the 
head ol the columns. E, The artillery, and waggons be- 
longing to the artillery. F, Battalions of artukry G, 

The cavalry. H, The baggage of the army. I, The ef- 
fort of the baiTija^c. K. Parties of hurtars. L, Parties 
of draroons. M, The infantry ol the rclcrve, forming the 
rearguard o' the army. N. Platoons of infantry marching 
upon 'he heights, to cover the fla- ks of the columns. O, 

Villages in front of the camp the -irmy is to occupy, audot 
which the light infantry have takon porteffion. 

Thefe difpofition* arc necertary, bccaulc, as the enemy 
in a mountainous country will be able 'o attack with infan- 
try only, he mufl be oppoftd with troops <»t the lame na- 
ture: the rcafon why the artillery is polled behind the in an- 
try is, that in cafe the enemy fhfluld attack brilkly in front, 
and the mad thnm T h which the columns pals be br ad 
enough, fomc pieces of cannon may be fent into the front, 
which firing with grape- (hot will f oon thin the enemy’* 
rat kG, and abate lomcthin,' o his ardour : if the toad be too 
narrow to permit the bringing forward of the artillery, rc- 
folution mud fupply the want of that affi fiance which the 
cannon would give, and the enemy mull be charged with 
bayonets. The cavalry does not follow immediately, bccaufc, 
not bcin ' able to aCt *n this lort oi country, it mull be co- 
vered by tn'antry. The bag age which follow* is (uffictent- 
ly defended by the columns that cover it, and the infantry 
that efcorts it : this infantry (hould nevcrthclefs join as of- 
ten as circumftancc* will permit, without being fearful of 
expolin.' itftlf, that upon the heights being to reinforce 
it in cafe the head of the army (hould be attacked. 

There are feme mountainous countries fo difficult of ac- 
erfj, that it is impoffible for the cavalry to follow, becaufe 
fomc poll mu ft tither l>e immediately feized, or the enemy, 
being in pofiVffion of the hills, mull be driven from them be- 
fo r c it cm advance ; or becaufe it would be difficult for it 
to he fublifted. 

If the army cm march in four columns, the difpofi- 
tions fhould Hill be the fame ; but as the head of the co- 
Htmns will be weaker in infitRtry, the heights Ihould be 
guarded accordingly, and the tear guaid fufficiently ftrong 
to refill the enemy : the fame dilpofttion fhould be made 
for one column only. 

If the march is to be made through a woody country, 
the precautions which have been already mentioned in re- 
gard to examining the ways through which the army is to 
pals, and for the detachments which fet out in order to be 
before the -irmy, (hould Hill be obferved : but the dilp fitioir 
and order of the troops mufl be different. If by the fixa- 
tion of the country, the army is obliged to march continu- 
ally thmu. h woods till it arrive at the camp, the cavalry 
and the bargajc Ihould be in thiee column* in the centre t 
but fomc infantry fhould be placed at th.*ir head and their 
rear guard : the infantty (hould march in two columns, one 
on the light, the other on the left of the cavalry and 
ba ganc $ lonie bri £ ades of artillery (hould be diilributtd to 
each column of infantry, the remainder mull march at the 
head oi the columns of baggage ; the fimka of the column* 
mutt be covered by platoons of infantry, placed about at 

proper 
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Ikfenfive proper diilafiM9| which ire to follow the Column* it '42 or 
° ‘ “ c ' n ' jO paces <iil ; ancc, without ever lufirg light of them. 

Hate DXVI. reprefexts the march o> in army through 


a woody country. A, Is the army loured in order of 
battle previous to the commencement of the match. 13, 
The cavalry, which hath matched fome paces in advance, 
in order to make room for the infantry. C, The infiutry, 
which, by feeing to the right, forms the column upon the 
right. L), The infantry, which, by facing to the left, forms 
the column upon the left. £, Bodies of in’antry, which 
arc to n |nh at the head of the columns of cavalry. F, 
The path of artillery, where the ba^ratre belonging to the 
army, ard the clcoits, i*lfo are afltmbled. G, The march 
of the inanity, forming in colon its. H,The march of the 
cavalry, forming in * olumu-t. I, 1 he march of the artidc- 
ry and baggage with their efcort?, forming in column. K, 
The army in march. L, Hulfars of the advanced guard 
keeping the roads, marked out by the detachments lent on 
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known, becomes n more favourable theatre For pr*f\«fing 
the wiles and flratagcmi of war than an open countiy ; it is Q P cr *' l>in> j t 
true that the knowledge of it is more difficult to attain, and 
that it requires more vigilance and readinefa in the general. 

Hannibal was even drawn into ambuicades by his own 
guides ; an example worthy the notice ot a general who takes 
guides that have cither but little tepard for him, or are unac- 
quainted with the countiy : it is impoflible to try them too 
much; and their ignorance i» often more fatal than treachery 
it ft If. 

The marches that require moft precaution are thole made 
in the night, thole made in fight ot the euemy, and thole 
that ihould be kept fccrct. 

The firft Ihould be avoided as much as poflible ; but if 
cm: urn dances require and force an army to march over a 
mountainous country in the right, care Ihould at lealt have 
been taken to furvey the roads during the day ; to make the 
guides march at the head of the army ; to keep the ranks 


before. M. Infantry, forming the advanced ,^uard of (lie \vcry clofe together, that the men may not lufe fixht ol each 
columns. N, Small patties of infantry, marching upon the other ; and that part of the troops do not miflake one de- 
fb.nks of the columns. O, Fatties ol huJTais, marching up-^file for another, which may eafily happen in the daik, il the 
on the IW.k6 of the srmy. 1*, Infantry ol the rclcrvc form- advanced guard has marched a little loo fad, and the oifi- 


ing the rear guard of the army. 

If by the knowledge which the general has rf the coun- 
try, or rather from the rcpoit ol the officers who command- 
ed the detachment lent out to view, open, and repair the 
roads, he knows that the country is interrupted by woods 
and little plains, the dilpofition ought to be wholly chan- 
ged ; it will then be fulficicnt that the fecond detachment, 
which in other c**.les oujht to let out the evening before, 
feta out ouly two hours before the catr.ctmert. This dc- 
t<chn ent Ihould be compofed. of infantiy, light horfc, and 
dragoons ; the infantry to fcour the tillages and the woods, 
the light horfe to penetrate into the woods wherever they 
can enter, and clear the march cf the infantiy, end the dia- 
goons to luflain the whole. 

When the dtfpofition for the march of the army is fug- 
ptfed to be in five columns, the infantry fhould form two, 
the cavalry two more, and the artillery and baggage the 
fifth. If it ic thought there will be any occaftoit for and- 
levy, a brigade or two may be difliibutcd to the columns of 
infantry ; and the remainder may march at the head of the 
cfcort of the baggage, which is to be defended by the regi- 
ment of artillery ; lo which mull be added a detachment of 
infantry, which will form the advanced guard. The caval- 
ry and dragoons ate to keep the open country as much as 
poflible, and the infantry the inctofcd i and the bc'.t and 
mod ncciffiblc road ihould always be given to the artillery 
and bag 'ai^c. In older that the column* may preferve the 
fame length in matching, a brigade of infantry Ihould lie 
placed at the heads of the columns of cavalry ; if this pre- 
caution, which fixes the head of the column* of cavalry, is 
ncgledUd, the cavalry will extend a ureat way before the 
columns of infantry, which Ihould always be avoided. The 
rcar-gnaid fhoutd con fill of infantry, cavalry, or dragoons : 
the light Itcde Ihould always march on the flanks on the right 
end left, and before the army. 

It is after this manner that the rarcli cf an army may 
l;e dilpolcd tbrou h a woody and a tnounuimm* country ; 
but an army mud always fuit its motions to circumflai.ccs, 
and tq the liluation of the country where ihe war is carried 
on. if the general is inferior in point of number, he fhould 
m kc choice of defile* ; brcxiufe in them he can always pre- 
fcot a front equal to the enemy’s. Who can be ignorant 
that Lcuridas with 8coo Greeks, at the ftraits of I hermo- 
pylr, flopped the aimofi innumerable army of Xerxes, who 
waa unable to force him? 

A mountainous and woedy country, when thoroughly 


cers haliened too much. The Greeks, according to Xeno- 
phon, on like oecafioua, gave the ht-avieft arms to the troops 
that marched at the head, thereby to oblige them to proceed 
Icifurely. 

In th fe marches that are made in fight of the enemy, 
biTulc the precautions neerflary to be taken for the fafety 
ol the troop* 1 , and which have already been mentioned, the 
general flioulu endeavour to deceive them by lalfe appear- 
ances, and by an oflentation, often in fuch circumftances, ne- 
eeflary : as extenfive a front as poflible ihould be given to 
the army ; the int rivals of the rank* and columns Ihould be 
iridcned, but not fo as to wesk-n them ; the general ihould 
take advantage of an height, poflefs himfelf ot it, aud pod 
fome troops on it, in order to make the enemy ftvfpcct there 
may be llill more behind : advantage Ihould be tsketi of a 
wood, and, by marches and countermarches, the fame troopa 
Ihould be made to pals and repafs, in order to make the ene- 
my believe the at my flronger than it really is. There have 
been mflanecs of general*, vrbo, oti like occafions, have 
made fuch good ufc of their ground, that, by the arrange- 
ment of troops, they have Itemed to multiply them in the 
enemy's eyes ; and who, although inferior in Hrength, ap- 
pearing to have the advantage of numbers, have kept the 
enemy in awe. 

But llill, unlefs it is to deceive the enemy, a general 
Ihould conceal his force an! riianagemcnt : his force, be- 
c a life, it furxiinr, he will not fail to profit by that ad van* 
tage ; and it inferior, he Ihould avoid a battle : he will con- 
ceal his mana ement, became lie will prevent the defigns of 
the enemy’s general, who will receive a* much information 
horn his tucceflc* as from hi* mifcatria.?t«. Pyrrhus, who 
taught the an of w*r to the Roman*, was in the end con- 
qoered bv them. The Mexicans often turned the irtr and 
wile* of Cotter, ard the Spaniard* ngainft thrm | and the 
Cxar Peter 1. never regretted a defeat when it became the 
means oi inftriivting him how to conquer in his turn. 

It is impoflible to laydown fixed rules for fccrct marches: 
it is by his add refs that a general will improve circumllancest 
it is by art and contrivance that he will evade the enemy's 
vigilance, and deceive his fpies. 

General rules only can be given for the difpofitions to 
be made of troops upon a march ; particular ones would 
be merely conjc&ural, becaufc the general of an army muft 
always depend upon circumilanccs : it is the fitnation and 
nature ot the country, flic number of troops, the ncar- 
nd* of the enemy, the facility of foraging, and. the pafles 
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Define of which the enemy is poffcfled, tbit ought to determine porting die light infantry. M. Villages and bridge* guard* ■ nef«nij*< 

ed by the light infantry. N, Polls of dilmountcd drauoons u *' cr * lt ‘ M l 
‘ i ~ ’ In a word, whatever is the order and difpofition of the in the front and on the flanks of their camp. O, Putts of 

troops, it mull be fuch, that they (hall always he able to dragoons on hurfeback. P, Polls and detachments of huf- 
fuflain each other ; that the flanks fliall be well guarded, fan, to patrolc in the front and upon the flanks of the army. 


and (heir camp. 

By the enemy's fupertority, the nature of the country, 
and the fucccfs «f campaigns, the general fhould determine 
whether or not his camp fhould be entrenched : the en- 
trenching of camps requites much observation. It is eafy 
(fays Vigctius) to entrench a c».mp while at a ditlancc from 
the enemy ; but it becomes a very difficult operation when 
the enemy is near at hand. The Romans, according to 


and the fronts fecured ; the roads mull have been furveyed 
and opened ; and whatever the natuic of the country is, all 
the columns ihould arrive at and enter the camp at the 
fame time. 

Sect. VI. Of Camps in defenfive War. 

It is in general more difficult to carry on a defenfive than ^ 

an offenhvc war, but more particularly fo in an open than in him, tiled to kttp all their cavalry and half their infantry 
a mountainous country. In the former, there is nothing to drawn up in order of battle, in order to cover thofe troops 
conceal the movements and difpofuiona of the army Iron# that were employed in working at the entrenchments. Cw- 
fhe e^.emy ; whereas, in the latter, the nature of the places far, when in Spain, fortified himfclf after this manner under 
prevents the enemy from difeovering them : but whatever the eyes of Atranius and Pctrcius, without their having the 
may be the nature of the country, the choice of a camp, Icafl knowledge of it. 

when on the defenfive, and the art ot pitching upon an ad- Before a general fortifies a camp in a plain, he mull 
▼antageous lituation, is what proves the genius and talents cbferre the pofition in which the ground will permit him to 
of a great officer. Exclufive of a thorough knowledge of form his camp ; whether or no it will be liable to be fui- 
the country, this operation requires a quick and penetrating rounded ; if it will entirely cover the country it is to pro- 
eye in a general, to enable him to feiae the polls which from teil, and the towns for which there is mofl reafon to he an- 
them lituation may prevent the enrmy cither from attacking preherifivc ; if the parts in the rear are open ; if forage is in 
him or penetrating into the country. plenty ; if provifion can eafily be brought ; if there is wood 

A general who a£ls on the offcnlive, takes what ftate or and water ; if it is impoffiblc for the enemy to enter the 
circumltancea he pleales ; he may act a? he choolcs, aud is country without forcing the camp ; if all thctc circumllanccs 
■ot under a neccflity of regulating himfelt entirely by the concur, it is certainly moll advantageous to entrench the 
enemy's motions : whereas a general that is not lufficiently camp. 

lining to attack, is commonly obliged. to continue <fuict till A general fhould never be too fecure by having a fuperi- 
the enemy hath a&ed, and then to regulate hss motions ac- ority of numbers j he ought not on that account to negledi 
cording to thofe made by the oppofitc army, unlcfs his fu- fortifying his camp: even when he a&s on the offenfive, 
perior abilities give him a particular advantage over the cnc- thcle entrenchments will not luodtr him from marching 
my's general. out to the enemy whenever he judges it proper, and hia 

Although if is always neceffary for a general to have a army will by that means be flickered from the enemy's at- 
thorough knowledge of the country, this knowledge will tempts, 
et become more neceffary to him when ailing on the de- There are many methods of entrenching a camp by lines 
nfive. He ought to prevent the enemy's entering his beginning on the right, and covering the whole front of the 
country, and forming any fie »c there (a plan which he can- camp to the left ; thefe lines, in their extent, have redoubts 
not execute, unlcfs be is puddled of the moil advantageous and angles at proper dtflances ; and the line being continued 
polls, and alfo of thofe which cover the town* liable to be from one to the other, forma the curtains. In the front of 
threatened), by proper difpofitions rhat fecure his camp ; by them there is a large and alfo dc^> ditch ; fometimes a co- 
covering his fronts and rears, and keeping the communica- vered way is added, which U pallifadocd and ftoccadcd 
rion between the camp and the places where the mazarines throughout the whole front of the lines. To render them 
are ; by endeavouring to annoy the enemy in his convoys yet ftronger and more difficult to be forced, there are pits 
and foragings; by haraffing him in lfla camp, and perplexing funk before the covered way. Thefe pits arc ranged chc- 
him with frmll detachments, to which he will be obliged to quered-wife, about fix feet deep anl five broad, and arc iu 
oppofe more confiderable ernes : thefe difpofitions, properly form like a reverfed tone. Such were the pits which the 
managed, may deftroy any cnterpriiea the enemy may have duke of Berwick caufed to be made in 1734 to the lines of 
formed againil the army. circumvaUation before Philip&urg ; only with ibis diffr- 

Flatc DXV 1 I. reprefents an army properly encamped rence, there was no coveted way. Without doubt thefe 
to ferve thefe purpofes. A, Is the camp of the main body lines arc formidable, and even ver/ difficult to attack ; but 
of the army. 13 ^ An advanced camp, compos'd of dragoons a great deal of time is required tor contlru&mg them ; and 
jnd huflars, in order to cover the tight of the army, to if there is not a fufficient number of peafants in the army 
guard the paffes by which the enemy might make incurfions to work at them, troops irrift be employed to expedite 
upon the flanks and rear of the army, molell the convoys, them ; which will not only greatly fatigue them, but may 
and cut off the communications. C, Villages and bridges, alfo coil the lives of many ; becaufe the removing of earth 
guarded by the light infantry. 1 ), Polls of demounted often caufcs great difimkrs, particularly where the ground 
dragoons in the front of their camp. E, Polls of dragoons i« lwampy or clayey. 

on norfcback, to fecure the communication between their The method pratlifed by marfhal Saxe feetm much fupe- 
camp and that of the main body of the army. F, Bridges rior to thefe lines. It contained as large an extent of 
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built, to keep up the communication between the grand 
and the advanced camp. G, Bridges and villages guarded 
by detachments of infantry. H, Grand guards of horfe. 
J, Guards of infantry. K, Bridge, village, and mill, guard- 


ground, without diminifliing the labour ; becaufe, inflead of 
lines, it confided of redoubts, which require as much work 
to form the lour faces and the covered way as lines always 
continued. At the fiege of Macflricht, in 1748, he u fed 


by the infantry belonging to the arrr*y. I., Camp of thefe redoubts^ inflead of lines ; their diflance from each 
dragoons and huffars covering the left of the army, and fup- other was 48 yards ; they were lioctadcd, and the covered 
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ivfcnfire way pallifadocd. Thefe redoubts prefented an angle to the 
. tg r* t,00i ' field, and consequently were a mutual piote&ion to each 
other ; they were each of them capable ol containing a bat- 
talior. 

HU defign, fuppoGng the enemy come to attack the ar- 
my, was to caufc all the redoubts to be occupied ; to plant 
ten pieces of cannon between each, and to draw the army 
up in order of battle behind them : by this means the ene- 
my would be obliged to force the redoubts before they could 
attack the army, which could not be done without great 
lofj. But fuppofing the redoubts to he forced, how would 
the enemy be able to enter the interval, without dividing ? 
The army behind, in order of battle, would charge him, 
without giving him time to recover bimfel*, and it is highly 
probable would beat him. 

By following this method of entrenching a camp, if 
fome of the enemy's battalions (Houle!, for example, force 
three or four redoubts, they certainly would not dare to ad- 
vance as long as the remainder fhould hold out ; to that a 
general might, by detaching fomc brigades, and cauling 
them to march to the afliilancc of the battalions that have 
keen forced, retake the redoubts; or, without difordcring 
the order of battle, drive away the troops which arc in poi- 
ftfuon of them with his cannon. In fhort, this method 
fotms to be excellent, bccaufc it proves that all the redoubts 
may be forced, ar.d yet the army not be beaten, becaufe it 
lias not fullered in the action, but remained the whole time 
in order of battle with all its cannon; fo that the enemy will 
be reduced to the ncccflity of beginning a fecoud battle. — 
I.ines, on the contrary, have not the lame advantage ; all 
the troops, or the great eft part of them, mull line them , the 
cannon is planted at proper alliances either on the angles 
of the redan., or thofe of the redoubts. If one part only 
is forced, the army is beat, and the cannon taken, bccaufe 
the enemy makes the attack with his whole front. 

Lines ate indeed never good, unkfs when there is a large 
extent of country to be guarded, and forr.e frontier to be 
covered from the incut fans of the enemy ; the front of an 
entrenched camp feldom exceeds fix milts, more or lets, 
whereas lines to cover a country have fometimes extended 
30 miles in front. By fome it is thought, that, in order 
to cover a country, it is fufficicnt to have certain holds, 
which fhell be ftrong and* well entrenched, with patroles 
continually going from one end o‘ the polls to the other, 
and each poll to be provided with fignals both for day 
and night. It U unncctfTary that thefe patroles (hould be 
ftrong, provided they follow, and are continually eroding 
each other ; this will be fufficicnt to prevent the enemy pal- 
ling unditcovercd. It is certain that the enemy will not 
dare to pafs between thefe polls, whether he be ftrong or 
weak ; i* he pafs in a body, he will be cut off behind, and his 
convoys intercepted ; if he pals only in parties, they will be 
cut off with the greater eale. However, lines of this nature 
would require much labour, and alio take up years to com- 
plete them. 

Marital Saxe’s method for entrenching a camp in a woody 
country intcrlpcrfcd with fmall plains, fee ins alio to be a ve- 
ry good one.’ The redoubts arc to be cre&ed in the plain ; 
and lines thrown up in the woods according to the ufual 
method, with redans placed on the lidc of each other, at 2 4 
toifes diftance ; there (hould be a palliladoed ditch in the 
front, and the lines as well as the half- moon (hould be (rai- 
fed with pointed Hakes; behind tbele lines, which cannot 
be very cxteuGve, bccaufe they only cover part o: the front 
of the camp, mult be placed the troops neerfiary for defend- 
ing them ; a confiderabk entrenchment of felled trees mud 
be made behind, with the branches of the trees intanglcd 
with each ether, and fomc openings mu.l be left wide e- 
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nough to permit tlic troop* who guard the line* to paf* r>ef cn: ', c 
through, in cafe they (bould be overpowered and obliged to 
retire 5 the cannon mult be planted in the front of thefe 
openings ; and the remainder of the army mult be drawn up 
in order of battle, 100 paces at moil behind the retrench- 
ments of trees and the half moons. The retrenchments of 
trees arc placed about 60 or 80 paces behind the. lines, ar.d 
not before them, becaufe it will be a new and untxpccLd 
obllacle to the enemy. Thefe retrenchments, carefully 
made, and with large trees, can be dellroycd by cannon on- 
ly, which would take up a confide rablc time ; if they were 
in the front of the lines there would certainly be a rampart 
more ; but that might he ufeltfs, and perhaps hurtful, bc- 
caufe the fire of the enemy to rmke a paffage would drive 
the f pi inters of the trees into the lines, which would do more 
harm than even the (hot itfelf. 

Plate I) XV (II. reprelirnuan entrenched camp ; io which A is 
the main body of the army encamped behind its entrenchment*. 

B, i he camp of the troops of the relcrvc. C, Camp of l lie 
dragoons, to focure the rear ol the army. D, Camp of huflan, 
to cover the ground upon the right of the army. E, Villages 
and redoubts guarded by the fight mfantiy, to iccuic the camp 
of the huflars. F, Bridges built to focure the communica- 
tion of the army with the i?rouud upon the right, and to fa- 
vour the retreat of the troops polled on the oppofite fide. 

G, Brigades of at tiller yr diftrihuted upon the flanks, and a- 
loog the whole front or the army. H, The park of artil- 
lery. I, A bridge entrenched, to focure the communica- 
tion between the army and the ground upon the left. K, 

Villages and farm houfos, guarded by detachments of huf- 
fars and light infantry, to pat r ok in the front ol the army. 

In a mountainous country the diipofitions for entrench- 
ments arc different : it is impoffibk there to find plains fuf- 
ficiently large to draw up an army in order of battle, and 
place it beyond redoubts, as in an open country ; the ave- 
nues and the pafles only can be cnUenched ; the redoubt* 
would not be lufficient, bccaufc not only the avenues mult 
be guarded, but the heights alio occupied. Now, as it will 
often happen among mountains that there is not a foot of 
earth, how can redoubts fie erected there? A genual 
mult then make ufe of inch affiftance as the country cau 
fumifti him with, whether by heaping Hones upon each o- 
tber, or by retrenchments of trees well joined ; and tbu* 
conftrucl lines fufficicntly ftrong to flicker the ioldicr* from, 
lire and all injury. In an open country, a general in a man- 
ner forts the ground to his difpofitions ; in a mountainous 
country, he mull apply his difpofuionj to the ground; 
hut in any country whatever, he mull uie all the affill- 
ancc of art for entrenching of camps. In mountainous 
countries thete ate more inequalities of ground, which ren- 
der the enemy's approach to the lines difficult ; and ahbo* 
it is almoil impoflibk for a camp in a mountainous country 
to te attacked in front, nothing. (hot Jd be neglected for ita 
fafety ; but all the avenues by which it may be funound- 
ed mud be entrenched with care, and all the heights which 
overlook it iccured ; becaufe the enemy, without intending 
to attack in fiont, will amufc him during the time nice Gary 
for troops to take a long round, in order to penetrate to the 
camp on another fide. If Leonides, with bit 8000 Greeks, 
had been pofTclkd of all the avenues, ways, and heights, by 
which he could be cut off, in the lame manner as be was of 
the pafs of Thermopylae, Xerxes with his inuumcrablc ar- 
my could never lute forced him in the defiles which he 
guarded. 

'The entrenchment Ihould never be more than 2yo or 300 
toifes, which make from 500 to paces, diilant from the 
camp, and which ought to be divided into three parts. 

This diftance (hould be made, that the troops may be able 
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jvfrftfitc to judge of the parts that can be carried with grcatefl 

c an -j Q f t j, Q f e vrhich arc moil in need of affitlance, that 

' they may march there with greater order, di (patch, and fa- 
cility : whereas, if this diftnnee is not obferved, it will hap- 
pen, as hath been fometime* feen, that the troops rot ha- 
ving ground fuificient to ran je themfeHes in order of battle, 
the difpolitions will be impeded by confufion and diforder, 
and the enemy will have forced the line* before the troops 
ca.i be in a condition o; eppofing him. 

But in a mountainous country, it is not ftifficicnt for a 
gener.d that he cannot be turned ; that he hath profited fo 
well by the advantages of eJVound, a-s to render the enemy'* 
approach to the camp difficult; that the abidance of ait 
hath been joined to nature ; and that the country to be 
guarded is entirely covered : he mull alto be careful that the 
communication with the neighbouring towns where the ma- 
gazines of war andproviiton are eftab! idled, is fafe and cafy. 
If any one of thefe particulars is negleded, the camp is cx- 
poted, neither can the general continue in it the time that 
would be ncceffary to rctnd the march and defigna of the 
enemy. As it hath been already obferved, that there is 
fcarccly any poll that is not liable to be turned or overlook- 
ed, the camp fhould be entrenched only fo far as the entrench- 
ments may become an obftacic to the enemy, and as they may 
be a means of giving the general time to retire to occupy 
another pod. 

When the enemy undertakes the fiegc of fame town, 
and the general, although with an inferior army, is willing 
to fuccour it, or caufc the ficgc of it to be railed, he fhould 
feck out a fpot naturally flron$, and entrench it according 
to its fituation ; if an open country, according to the me- 
thod above mentioned ; if among mountains, according to 
the a Hi dance that the nature of the country may give; and 
make ufc of thefe entrenchments as a fnre afylum from 
whence to make Tallies upon the enemy, to attack his fora- 
yes and his convoys, and to oblige him to raife the ficgc as 
well by the fatigues of it, when it hath been drawn out to 
a greater length of time than was defined by the enemy, 
as by the want to which he is reduced by the continual in> 
quietudes that the entrenched army hath given him. 

When an army is in an open country, it generally conti- 
nues in the fame camp for fume fpace of time ; becaufe it 
is certain the enemy cannot conceal his defigns fo effectually 
from the general, but he may be able to circumvent them ; 
but in a mountainous country, it is uncertain whether an 
army will continue in the fame poll till morning that it oc- 
cupied over-night. A general mull then encamp in luch a 
portion, and after fuch a manner, that in cafe the enemy 
comes to stuck him in force ar.d with advantage, he may 
be able, without danger, to proceed to another pofl, and e- 
vade the enemy’s defigns. 

It requires great flcdl in a general to judge when it is pro- 
per or improper to make choice of places which have a great 
many avenues on one fide ; becaufe if he fhould be attacked 
in a camp inclofed by nicks, or deep in a vaHcy which hath 
but one or two pafles open, it will be very difficult for him 
to dilengaiic himftlf from the enemy : on the contrary, if 
there arc many I mail paffes or avoiues to the ground of 
which he is poffcffcd, and by which the enemy may eafi- 
ly invtft his camp, it will require a great number of men to 
guard them. But on thefe occafions a general fhould he 
ever careful to make a good cify onion at hi* troops, to 
maintain flrifl order and difciplinc in his camp, and to 
fend out his pat roles with the gTcateft regularity ; by which 
means he will free himlelf from all apprehenfions of being 
fumrifed. 

These ought to be no difference between a well-govern- 
ed town and a w«U-oideied camp ; the cxa&clt order fhould 
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be obferved, r.ni the ftri&eft. difciplinc kept up: if a fob Defenfire 
dier is at liberty fo quit or enter it at plcafure, the ^l ,cr ^ t 
enemy's fpies will not fail to make their advantages of it. ’ 

If the camp is unhealthy, or dillrcffed for provifinn, water, 
wood, or forage, and the foldier hath real caufc of com- 
plain, every method fhould be tried to avoid the danger 
that will attend his beifljj difeouraged. It is often owing 
to the little order cxillin* in the camp, that the foldters arc 
feized with a panic, occasioned by the ablurd and ground- 
lefs reports that arc diffufed throughout it ; troops thus 
terrified, arc in a manner vanquished before they come to 
atlion. 

In a mountainous country, fuch places fhould be avoided 
as are fubjedt to be overflowed, cither bv the melting of the 
fnow, or by torrents, which at feme fcafotis appear no more 
than trifling rivulets, but which, at others, fwell and carry 
off every thing they meet with in their way ; of this nature 
were thofc mentioned by M. de Fcuquieres, which he found 
near the rock that he attacked and took in 1690 from the 
Baduais. Situations in the neighbourhood of woods arc 
enerally to be feared, becaufe the enemy may fet them on 
re, and the flames be communicated to the camp, 'lTie 
general ought alfo to fatiafy himfelf with regard to the na- 
ture of the fprings, which may agree very well with the in- 
habitants, but prove very unwhokTomc to Grangers : fuch, 
according to the reports of the French, is the nature of the 
fprings in many parts of Italy. The water belonging to 
certain ftreams or rivers will be pernicious, while that belong- 
ing to the fountains and wells in the fame country will be 
very whole feme and fatutary. 

Sect. VII. Of efcorting Convoys . 

The conducing of convoys is one of the molt important 
and atoll difficult of all military operations. In the cfcort 
afiigned them, and the number of horfe and foot of which 
this cfcort is compofed, the general ought to be guided by 
the diftance of the town from whence they fet out ; the dan- 
gers to which ihcy arc expofed from the different parties 
they may meet ; the difiance and fcrength of the enemy, 
and the extent and nature of the country' they have to tra- 
vel over, whether an open or a mountainous one ; the num- 
ber of waggons, and the quality of the convoys, whether 
they confill of money, or ammunition for war or provifion ; 
and whether they arc extraordinary or daily. When efcorts 
arc too numerous, the troops arc fatigued, and no end an* 
fwered ; and when they arc too weak, they are liable to lie 
beaten. M. de Puyfcgur obfervc8, that it is as dangerous 
to give an cfcort of 2000 men to a convoy where only toco 
are requifite, as to give but 5C0 to one where 1000 are ab- 
folntcly ncceflary ; in the firft, the troops are unmxeffarily 
fatigued, and in the fecund, the convoy is expofed to ike 
danger of being carried off. 

All thefe confiderations fitppofe the general to be a man 
whole natural paits are matured by experience, and who is 
fcunblc that, without a thorough knowledge of the country, 
the foundation of all conduct, it will be impoflible to make 
a proper difpofit.’on of troops. If a general ia ignorant 
of the places aoft proper to form runbufeades ; of thofc 
where there are bridges ami fords ; of the pafles which are 
mofl dangerous, and thofc which will favour the enemy's ap- 
proach in order to attack, and whether in he id, flank, or 
rear — he aifts but as char.ce directs, and Jus difpofitrons will 
have no meaning, either with refpeft to the filiation of pla- 
ces, or the nature of the ground ; the orders will be ill exe- 
cuted, the evolutions performed without exaftnefs, anJ the 
dlfpofition of the troops will be faulty ; the feparate bodies 
being, confequently, unable to fufUin and afUit each other. 

4X2 will 
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Dcfcnfive will foon be beaten and dirt cried, and the convoy carried 
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The general officer commanding the convoy ought, for 
it? fecurity, to distribute hi; troops after fuch a manner 
that they may he a mutual aflirtance to it. The choice of 
the troops to form the cfcort is undetermined, as it is by 
the nature of' the country their quality (houtd be decided. 
In mountainous am! woody countries, only infantry, huffars, 
or dragoons, can be made ute of ; the huflars or dragoons 
are to march iu the front and on the flanks, to Icour the 
woods, examine the avenues, and make fure of the defiles ; 
in an open country, the cfcort fhould be compofed of infan- 
try, cavalry, hufLrs, or dragoons. But whatever may be 
the nature of the country, the convoy ought never to ad- 
vance without firil lending out detachments to reconnoitre 
at a dillance. 

If the convoy marches through a mountainous country* 
a large body of cavalry would not only be ufclefs, but alio 
an embarraffment, as it would be unable to ait, except with 
great difficulty ; whereas, in an open country, cavalry is 
vety fcrvlceable- In any kind of country a convoy can be 
cfcortcd with infantry, efpccully when the enemy can only 
a& with his; but a8 in an open country it is ncceffary for the 
infantry to be fupported, the cavalry mud be ufrd for that 
purpofe. In a mountainous country, infantry can carry on 
war alone. 

In this lift cafe the officer commanding the cfcort ought 
to place a body of infantry at the head, another in the cen- 
tre, and a third at the rear-guard ; to distribute imall bodies 
it proper diftancea on the right and left; and he fhould be 
particularly careful to poflefs himfclt of the heights. The 
huffars ronft be dirtributed to the advanced and rear-guards, 
and, in order to be more certain that every part hath been 
itri&ly examined, as the convoy advances, not with [landing 
the hufTars of the advanced guard have already fcoured the 
avenues, woods, valleys, villages, and hollows, the huflars 
belonging to the rear guard Ihould again look, into tliofe 
places, to fee whether any thing hath efcapcd the notice 
of the advanced guard. Thefe precautions arc never with- 
out their ufc, and do not in the lcaft retard the march of 
the convoy. 

The fmall detachments Ihould advance as far as poffible 
into the country, without expuling themfclvcs to the dan- 
ger of being cut off, the huflars with piflol or mufquctoon, 
and the dragoons with their carbine in hand, in order that, 
if they (hon'd meet the enemy, they may, by firing, give 
the officer commanding the cfcort notice of it, fo that he 
may have time to make his difpofitions for defending and 
preferring the convoy. The convoy may continue march- 
ing on till the enemy is difeovered : but on the firfl notice 
of him, it mull flop, and the officers belonging to the con- 
voy Ihould park their waggons ; or, if the ground will not 
admit of that, they ihould atufe them to keep very clofe to- 
gether, and double them up with the dillance of four paces, 
which Ihould be filled with infantry, between each waggon. 
By this movement the length of ground taken up by the 
waggons will be contravlcd, the troops will be brought 
clofer together, and will form a flrongcr and heavier body, 
capable of affi fling each other with mote eafe. 

In a mountainous country it is almofl itnpoffible for the 
enemy to attack the advanced and rear guards and the centre 
at the fame time. Neverthelefs, if he fhould find an opportu- 
nity of forming thefe three attacks at once, by following the 
difpnfittims above mentioned, he will find troops at every part 
to receive him : neither will he be able to make himfclt 
mailer of the heights without attacking them, and the troops 
already in pofftifion of. the ground will caiily repulfc him; 
*«id by the aJfiitancc which the officer commanding the cf- 
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cort fhould endeavour to fend them, they will be enabled to W«nfl w 
maintain tkemfelvet in them, to protec\ the convoy, and Oj'emiunx 
the enemy will be unable to attack by more than oue or *— ■ v "" w 
two paffes. 

If the enemy forms but one attack, only a part of the 
troops mufi be oppufed to him, becaufc it is to be iuppofed 
this attack may be ma le only with a defign to draw the 
whole ftrength of the detachment to that part, and which, 
by being altogether in that one place, will give the enemy 
concealed in ambuih an opportunity of falling with eafe 
upon that part of the convoy that is unprovided with troops* 
and which will of courfc be incapable of making any de- 
fence. The troops of the centre fhould never march to the. 
alfiflar.ee of the advanced guard, if it is that which is at- 
tacked, nor thefe of the rear-guard to the afOrtance of the 
centre; but a party from thofe troops which cover the flanks 
of the convoy ihould be colle&cd in a body, and fent to 
affirt the part that is attacked. However' narrow and con- 
fined the country may be, a convoy may be cafily conduct- 
ed by iufantry, when it would be importable to do it with 
cavalry.. 1 

When any paft or avenue croffes the road on which the 
convoy matches, it fhould be covered by a body of infantry, 
which will remain there till the rear-guard is come upa then 
it will fall into the port affigned it for conducting tlw con- 
voy. * It is always to Vc fu pooled, that this pats hath 
examined by the advanced detachments. If the cfcort is;- 
compofed of infantry and dragoons, the latter fhould be «fi-. 
mounted, iu order to give an additional flrcngth to* the 
guarjs, and their horfea may be tied to the waggons. The 
huffars, if the nature of the country' render* them unfer- 
viccable on horfeback, may alfo be difinounted ; by which, 
means, inftead of being an cmbarralTnent to the infantry, 
they will become ufcful to it. The nature of huffars is fuch 
as will admit of their being employed on every occMiun ; 
and although the difference of their arms will not permit 
them to be as ferviceablc as dragoons, they may neverthe- 
lcfs amufc a party of troops belonging to the enemy iu fuch 
a manner as to enable the infantry to beat them, or at lcail 
to oblige them to retire. 

Huflars arc more particularly' neceffary in the efcortlng 
of convoys, becaufc they feamper about on all fideg, and arc 
vety atlive and ready in fcouring a country thoroughly ; 
they leave no place till tlicy have perfie&ly examined it, 
unlefs the thickncfx of the woods, or any other unavoidable 
obflacle, Ihould prevent their penetrating as tar as they 
would otherwise do ; and even then they protedl the in- 
fantry, who can with greater cafe pafe into thofe places 
where the huffars cannot. Whatever country the convoy 
paffes through, there Ihould always be huffars with it ; o-. 
therwife the officer commanding the cfcort cannot be cer- 
tain that the country is thoroughly furveyed, becaufc for 
want of huffars he mart employ cavalry on that i’ervice. Noe 
that there can be any doubt of the cavalry’s expofir.g it felt* 
to danger with a-. much cheetiulucfs and courage as the 
huflars ; but as the horfes belonging to the cavalry are na- 
turally heavier than tliofe of the huffars, and often encum- 
bered with forage, they cannot venture to a proper dillance 
without running the danger of being taken, becaufc they 
cannot retire with that expedition which is rrqnifite : On 
the other hand, the huflar being more active, and more ac* 
cuftomed to reconnoitre, knows how to go over a country 
with proper caution and care to htmfdf: betides, the trouper 
who is ufed always to march in a body, and to be under 
command, will have a very Imperfect idea of the method of 
fcouring a country. Although the difpofition of the troops 
fhould always be regulated by the nature of the count iy 
through which the convoy marches, aud by the natuic and 
5 BumbcT 
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Mb 5 »« number of the enemy by which It is liable to be attacked, 
Oy<r «iap» .y Ct the general Ihould never neglect, whatever his fituatioa 
L ' may be, to ;ccure the head, centre, and rear. Before the 
convoy begins its march, the difpofition iu cafe of an at* 
tack ihould be let tied ; by which means the commanding 
officers of different corps will know' where to poll them- 
felvci, and after what manner to ad at the time the attack 
ia made. By the knowledge which the commanding of- 
ficer ought to have of the Country, he will form a judgment 
of t hole. ■places where it is moll probable he may be attack- 
ed, and of coune make hi* difpolitions accordingly. In 
any difootition that may happen, a general Ihould afways 
forefee in what manner the attack, defence, and retreat, 
will be conducted. 

When a convoy marches through an open country, the 
advanced aud rear guards Ihould con Alt of cavalry full a i tied 
by infantry ; the infantry in the centre Ihould be continued 
on the right and left of the waggons, and the cavalry di- 
vided into troops ihould be diftributed on the flank-*, at iso 
or 150 paces from the infantry; Iqnadrons of liorfe, in* 
termixed with platoons of infantry, Ihould be placed at pro* 
per diilances on the flanks or the remaining part of the con- 
voy. By this polition, if the convoy Ihould be attacked in 
head, centre, or rear, thcle fquadrons and platoons fliould 
( have orders to match immediately to the alhilance of the 

party that i» attacked. 

f The advanced detachments of huflars, ar.J tliofe upon 

the flanks, by giving notice that the enemy is at hand and 
coming to attack, will furnifh lime for parking the wag- 
gons end uniting the troops ; in which calc the infantry 
muff* fulfil in the park, and the cavalry poll itCclf on the 
fhnk of that front which expels to be quacked, and the 
. buffers place thetnfeives upon the flanks of the cavalry. 

The attack of a convoy is always fudden and rapid, and 
the fuccefs of it is generally deckled in the firit onfet ; and 
as the enemy, whether he fuccccds in his attempt or not, 
mull retire with peat expedition, for fear of any fuccour 
. that may arrive, it is evident that it can be attacked only 

by cavalry, huffer*, or dragoons ; there have indeed been 
fume in flat ices where tlic cavalry have brought infantry be- 
hind them i: the convoy has had time to paik itfclf, the 
effort of the infantry can only be turned again ft that which 
it intrenched behind the waggons. The enemy’s cavalry 
and that belonging to the elcort attacking each other, will 
fi«ht upon equal terms : but with regard to the infantry, it 
will be different ; that which is fhellcred by the carriages 
having a great advantage over that which attacks it. On 
the contrary, if the enemy’s infantry is fuilained by huflars 
only, they will be brilkly attacked by the cavalry and huf- 
(ara belonging to the tfcort, who will take them in flank 
and rear. The enemy’s buffers being hemmed in, his in- 
fantry, fot want of being fuilained, will be ealily beaten : 
part of the cavalry ani buffers belonging to the cfcort 
fliould be left in puifuit of the enemy’s huffart, and the re- 
mainder ought to take hi* infantry in flank. If the enemy 
is beaten, as it is probable he will, his retreat feema imprac- 
ticable, or at bill very difficult ; bccaufe, being dtprived of 
his cavahv, be will be forced to make head again! I the in- 
fantry that attacks him in front, and to rcpullc the cavalry 
that haiafles him in flank. 

• If the enemy gives ground, the general fliould be cauti- 

ous of purluing him too far, Icli, if he Ihould receive a re- 
inforcement, the troops in purfuit of him, fndtng theni- 
felve6 at too great a dillat.ee, will not only be beat, but alio 
be deprived of every method of retreating. 

There are lone occafions on which the enemy mufe not 
Be purfued at all ; fuch as when the armies are very clofe 
to each other, or the convoy draws near to fume of die esc* 
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my’i polls ; bccaufe then, by the nearnefs of the army, the Defcnfive 
enemy’s infantry can come to the attack without bcing Ui>rf ^ t!t ri * 
under the nceclfity of mountiu ; behind the cavalry. A ge- 
neral, to whofc care a convoy is intruded, fliould never feek 
any other advantage than the conducing it in fafety, even 
though he fliould be lure of beating and taking a detach * 
ment belonging to the enemy ; a real advantage is often 
given up by endeavouring to follow an uncertain victory. 

There is ltfs fliaxnc in being beat, when an officer hath done 
his utmoff, and affed with propriety, than there is glory 
acquired in conquering when he hath exceeded the limits of 
his duty. An officer is no longer praile-worthy, than whilik 
he a&s up to the orders he hath received with exa&ncfs 
and diferction ; wheieas he who, depending too much on 
his own courage, rafhly iuffers himfelf to be dr^wn on by 
the appearance of fucccfs, is not only charged with, but 
outfit to be aniwernblc for, the confcqucnccs. 

There ftill remains another difpofition to be made in an 
open country', whether the convoy marches on a caufeway 
or in the high road, which is to divide the cfcort into many 
equal parts, with troops of every fort belonging to each ; 
the fiill body fliould fet out an hour before the convoy is 
to begin iu march, the fccond half an hour after, w'ith or- 
ders to the commanding officers to fcour the adjacent 
country with great cxidndt, and to be careful not to be 
cut off* by any detachments tho enemy may have in the 
countiy ; for which rcafon thefc two bodies fliould never 
be more than three quarters of a league ditlaut from each 
qther, by which means they wilt be within reach of afliffing 
each other. The body which fet« out lail fliould never be 
more than half a league before the advanced guard of the 
cfcort. 

As the convoy is fuppofed to march through an open 
country, the above-mentioned diflancci arc allotted between 
tin full and fecund bodies, and between the fecond body 
and the advanced guard of the convoy ; but if the country 
fliould crow rough alid unequal, thefc bodies fliould draw 
defer together, and always keep fight of each other, fo as 
to be able to affift one another in caie of an attack. 

When thefc bodies arc let out, the general mull put the 
convoy in motion, and form the advanced guard of one o€ 
the divided detachments belonging to the efcort ; the in- 
fantry <ff which detachment will remain at the head of the 
waggons, the cavalry (hall march’ by troops 300 paces in 
advance, and the rear-guard mull be tormed equal to the* 
advanced ; but befides this rearguard, there fliould be » 
body of huflars and dragoons referved, to march a quarter 
of a league or more, according to-the nature of the country, 
in the rear of the convoy ; the remainder of the infantry- 
Hull be ditlributcd at piopcr diilances or> the (ides of the 
convoy, and the remainder of the cavalry (hall be placed on* * 
the flauks.of the convoy, about 300 paces diffance. 

When a convoy happens to be oi fuch importance that 
its being taken may influeuqe the operations during the rc. 
maimfer of the campaign, the general fliould tint only aflign * 
a llror.ger or more numerous cfcort to it, but Ihould alio 
fend off detachments, which, without having orders to at- 
tack the cixiny, ihould keep between him and the road 
that the convoy keeps, in otder to oppofc and baffle any 
defigns the enemy may have formed to carry it off. 'I ’he 
following examples will ‘bo .v both the fecurity ar.J ncctfuty- 
of thfc method. 

During the campaign of 1746, martini .>asre, Ift-ing err- 
camped on the Oruc, was in expectation nt a confiderahle 
convoy from Judoigne. As its fafe arrival in the camp was 
of great conlequcncc, he caulcd the marquis of d’Armcn- 
ticrcs, then major-general, to fet out with a large detach-' 
men in the night preceding the day on which the convoy 

was. 
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iMetifivc was to begin its march, with orders to inarch on the fnle 
<>u» Q p Rai^iUJes. At the fame time, he caufed another de- 
* ' ~ tachment to fit out from the camp of his (ercnc highnds 
the prince of Clermont, with orders to march ou the lido 
of the ahbry of Kamo : thefc two detachments, by amuling 
the rormy on one fide, and by entirety concealing the march 
of the convoy on the other, enabled it to proceed in fccu- 
rity, am! it arrived in the camp without having been at all 

saolcilcd. 

In the beginning of the campaign in 174S, the fame ge- 
neral having a dclign to lay tiege to Macftiicht, and confc- 
qnently having occaiion for ail his troops, was willing to 
throw a hippie of proviiions into Bcrgtn op Zoom, as He 
was going to a diftancc from that place, and could no 
longer Ik in a fituation of afiifting it. For ihat purpofe 
he ordered a confuicrahlc convoy, which fet out from Ant- 
werp for that town under a good efcort ; but in order to 
prevent an attack, which ctrcumftance had often happened 
during the winter, and that with lofs, the allies at that 
time occupying a chain of quarters from Breda as far as 
Voude, he detached the couut d’Eilrets with a conlidcrablc 
body of cavalry to march on the fide of lireda, with ordeis 
to pufh on detachments almoft to Voude. This detachment 
hid two objects in view ; one of which was to keep the 
allies in lufneufe with regard to the fiege that was to be 
formed, and the other to caufe them to remain near Breda. 
This larye body of cavalry kept the allies, who were in the 
neighbourhood of that town, in iuipcnfe ; during which 
interval mat Ihat Saxe marched to Macitricht. the allies not 
daring to attack the convoy, bccaufc they would have put 
ihctniclves between the efcort and the troops under count 
d’Ellrces. From thefe two examples may be concluded 
the necefiity of covering convoys of importance by detach- 
ments, independent ot the efcort affigned them. In Ihort, 
a general Ihould do every thing that will contribute to the 
fecurity of his dilpolitions ; and precautions ought never 
to be thought iuperfluou* when they are managed with 
prudence, and have lor their end the iucccfs of a well-con- 
certed plan. 

Sect. VIII. Of Detachments fer forming a Chain of 
green Forage. 

It is very difficult to provide a large army with forage ; 
and a general often expofea it to inevitable danger, if he is 
not thoroughly experienced in this operation, or if he is 
dcilitutc of that knowledge which at once prefeuts all the 
wants of an army, and the means of iupplying them, to 
his view. 

Foraging parties, like convoys, are attended with a greater 
or lefftr degree of danger, according as the country is more 
or lefs acceflible, and the forage at a di dance or near at 
hand. The dilpofttion for the cliain in an open country is 
different frem what it mud be in a mountainous one. When 
forage is within reach ut the camp, and the enemy at a dis- 
tance, fewer troops and attendants are required ; becaufc, 
in cafe of an attack, there 1* affiftance near at hand : but 
in proportion as the forage is farther from the camp and 
neater to the enemy, the precautions ihould be incrcatcd, 
and more troops Ihould he allotted to the chain, which 
fbould alto fomeumes he furnithed with cancon. 

A general fnould never forget that maxim which fays, 
The enemy muft always be oppofed by troops of the fame 
nature as thofe wt:h which he makes the attack : if the 
fora/c, therefore, is in an open country, the chain, a3 it is 
certain the enemy will be more numerous in cavalry than 
infantry, Ihould confifl chiefly of cavalry, and only have 


infantry fufficieot to occupy fuch polls as are neccffary to 
be guarded : in a mountainous country the difpofitions ' ^ 

he quite different ; becauic, an it is impofliblc for cavalry * 
to move cafily, the chain Ihocld be ftrongett in infantry. 

In fhort, the number and quality of the troops for the 
chain fbould be regulated iii the fame manner a» in regard 
to the convoys ; in proportion to t!ie neat neh or diftruicC 
of the enemy ; by the extent of ground to be foraged ; 
and by the nature of the country: and as marftial Puyiegur 
obferves, before the ground to he foraged is examined, there 
lliould be a calculation made of the number of horfes to b t 
led, and of the fertility of the ground that is to Jje fora- 
ged j for if it is a plentiful fpot, a lefs extent will l>e fuf- 
ticient ; if it is not plentiful, a larger muft be taken ; but 
is cither cafe the chain muft be always proportionable. 

Before a forage is undertaken, the ground on which it 
is to be performed Ihould be always thoroughly known ; 
in order for which the general Ihould fend out in the even- 
ing, or the day before, the ofitceY who is to command it, 
with a detachment, to furvey the fituation of the country ; 
the places where he rnuft poll his troops of cavalry and 
dragoons ; the polls which the infantry muft occupy ; the 
ground neccffary for the foragers ; that where the corps of 
referve muft be polltd ; and what part in the front of the 
chain it will be ncceffary for the huflars to fcour. After 
having examined all thefe particular;, the officer makes his 
report to the general, who, from the account given him, 
will order the troops neccffary to fccure the forage, and 
render the elocution of it eafy. The chain of forage Ihould 
be in proportion to the number of troops that arc VP forage, 
as well as to the quantity of fown fields and the thicknefs 
of the grain. Befidcs the liorfe, dragoons, and infantry, 
there Ihould be huflars to fcour the country in the front 
of the chain : the number of them is undetermined, as it 
will be fufficicnt for them to cover and protect the front, 
and give the commanding oIBccr immediate notice of every 
thing that makes its appearance. 

If the forage is to be made at a diftancc from the camp, 
the troops deft ined for the chain Ihould fet out at day-break, 
or the evening of the foregoing night. The commanding 
officer mull take care to cilablilh the chain before the fo- 
ragers arrive, and alfo that the huflars have feoured the 
country ; lirft, becaufc the foragers Ihould not, hy waiting, 
fatigue the horfes ; and fecondly, that no trooper or (ervant 
(hall pafi ; which will undoubtedly be the cafe if there is any 
vacancy where troops are not placed. 

The whole of the troops Ihould be difpofed after fuch 
a manner as to be able to lee one another ; and the vcdcls 
alio, that are placed between the troops to prevent the fo- 
ragers from palling, Ihould be within hearing. The infan- 
tty Ihould be polled in hollows and villages and behind hed- 
ges, with horfc or dragoons to fuftain it and fupport the 
flanks ; and the difpotition of the chain will be It 11 belter, 
if thefe troops can be mixed with it, provided the infantry 
can be flickered by any hollows, hedges, or bullies. 

Grenadiers, fuilained by horfe and cannon, if there a-e 
any, ftiould be polled on thofe tides which, cither Irom the 
fiiuation ot the country or the ncarnefs of the enemy, are 
muft liable to be attacked : but in reinforcing thefe polls, 
the commanding officer muft be careful not to weaken 
the chain too much in any particular part. When an ene- 
my attacks a foraging party, he generally attempts to pe- 
netrate at different parts ; but if he forms only one attack, 
the difpotition of the chain becomes ufelefs, as all the troops 
mull be brought to that part where the attack i* made. 

But as it is naturally to be fuppofed the enemy will form 
many attacks, particularly if his general a&s like a m;n 
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^fenfire underflan ding hi* bnftnefi, he mud be flrong in every part ; 

C, cf * ri ®:“ the refcrve, which is in the centre, will, with expedition 
” ami fpetd, lend affifiance to the part' which are attacked* 

Before the commanding officer fixe* the chain, he fftould 
detach Tome hufTars to fuwey and fcour with great exa'b- 
nef* the woods, x'fll.iQts, hollows, and all fuch places, for 
at lead three quarters of a league or a league* in front, as 
may be capable of containing ambu leach* : and during the 
lime of this futveying, the troops defined for the chain will 
remain in order of battle, in the front of the ground that 
is to be foraged, in order to cover it and protect the hutTars, 
iu cate they Ihould be attacked. 

When this examination i* finished, the commanding of- 
ficer may begin to eltablifh his chain* and the hufTars will 
remain in the front till the foraging ii iiniihed ; and will 
detach {mail bodies to march round about the chain, crol- 
lin.T each other, halting at and fending lomc hufTars 

before them to patrolc. 

If the hufTars gain intelligence of the enemy's being either 
ro march, or placed in ambufeade, they will fend immediate 
notice of it to the commanding officer ot the chain, who 
fhould always fix himfcll in a panicular fpot, that there 
may be no time fpent in treking him ; hit poll ihould be 
in the rear of that part of the chain that is neared to and 
moll in front of the enemy, and he will regulate the dtf- 
politions for his defence according to the report made to 
Kim. When au ambuscade is di {covered, and troops march* 
• ing to attack, a general fhould always fufpett there may be 
more ambufeades, and more troop* in march, to form dif- 
ferent attacks ; he therefore, indead of weakening the 
chain in any part, it rerig then it as much as he ran, by cau- 
ling either the whole referee, or part of it, to march where 
circumllanccs fhall require. 

The avenues and the height* in a mountainous country 
Ihould be cccupied by infantry ; the avenues, in order to 
prevent the enemy fro np penetrating into the valley or plain 
where the forage is made ; the heights, in order to obfewe 
tbc enemy at a diflaocc, and to prevent his getting poficl- 
fioo of them, and flanking the troops which guard the ave- 
nues. In this cafe there Ihould be a greater number of in* 
fantry than cavalry ; no more of the latter being requisite 
than what is ncccflary to fuftain and lupport the infantry, 
in cafe it Ihould be attacked, rcpulfcd, and obliged to retire 
through a valley or plain Then, if it hath no cavalry to 
fupport it, the wings will be entirely expofed, and the ene- 
my being fuperior, can at the fame time alack the front 
aud the flanks; whereas, by the mean* of boric, which can 
a & with cafe in a plain or a valley, this inconvenience will be 
prevented, and the infantry greatly alfiftet!. 

If the forage is made at a dillance from the camp, and 
in the neighbourhood of the tnemy, the infantry guarding 
the avenues fhould throw up tome entrenchments fn its 
front, which will be foon done ; and it is then cannon be- 
comes ncceflary, as there fhould be two or three pieces 
planted at each avenue. The hei <hts alio mult, on every 
uccafion, be occupied, which fhould be cunltantly ebterved 
a* a general rule, whether the enemy is at a ditUncc or 
near .it band, in every difpofition that is to be executed in 
a mountainous country. 

If the cuemv forms one or mure attacks, the fmall efcorts 
belonging to each regiment mutt join on the firfl order, and 
cover the fora ’era as much a« poffiblc, who Ihould at the 
fame time aflemble in the centre by regiments. The fora* 
gers fhould always be provided with their carbine or Iword; 
and although they may not be very formidable agninft troops 
completely armed, yet there have been inftaoces where they 
have charged with fuccefs. 

If it if in a plain, aud the cncny, having formed but one 
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attack, charges the chain in one particular -part, the troops Dcfcnlivo 
of horfc and dragoon* which arc oopofitc to ht:n Ihould P* ,y> |' >otw T 
march up refolutoly and fullain his efforts : if they are rc- 
ptdfcd, they will be fiipported by the infantry that hath re- 
mained in its poll ; the hufTars which were in front will 
unite, and place thcmfclvcs upon the H.uiks of the troops 
which aTc attacked, in order to cover then, and endetrvour 
to defeat the enemy by charging him in flank and rear. If 
the general it. certain that the whole of the enemy’s troops 
are engaged in this one attack, he may then bring up all the 
troops belonging to the chain, both cavalry and infantry, in 
order to oblige him to retire the fooner : which if he does, 
fomc hufiars, lutlaintd by horfe and dragoons, Ihould be fent 
iu purfuil of him, till his retreat becomes certain ; but with 
caution not to purluc t»x> far, left he Ihould rally upon thofc 
troops, who, bcin.r too hr from the chain, cannot receive 
affifiance f<> foon as would be ncccflary ; and befides, the 
making and accomplilhing the ‘orage being the grand ob- 
ject, the commanding officer Ihould be contented with tuc- 
cccding in that, without iceking for any other ad var.t age 
unconnedled with the original deflination of the troops. 

If the enemy forms more attacks than one, the foragers, 
who, aa hath been already oblcrved, mull be aflcmblcd iu 
the centre, ihould have orders to take the road to the camp, 
and will re enter it covered by the fmall efcorts from the rear- 
guard : but as a forage Ihould .never be abandoned till the 
laft extremity, they iltouUl be ordered to draw up in order 
c f battle, when they are within a quarter of a league of the 
camp, in order to return and complete the forage on the 
firlt order. But if the enemy is in force, and by his fupe- 
rioritv all hope of obtaining the forage is deftroyed { or if it 
is made at fo great a diftance from the camp that the troops 
belonging to the chain cannot exped to be readily aflitled ; 
the commanding officer ought to make a retrtat, with every 
diipoiition a good officer is capable of* and to join courage 
and vigilance with knowledge and experience. 

I f » on the contrary, the enemy ii weaker, or of equal 
force with the chain, lie Ihould be charged without heiita- 
tion ; bccaufe the enemy, regulating his attack by his de- 
fence, will be obliged to contract himfelf, in order to make 
his attack heavier and more conftderable ; fo that the troop* 
being united, will charge the enemy : and if, by the affift- 
ance of the hufTars w!»o arc advanced, and act after the man- 
ner already mentoned, the enemy is forced to retire, he mult 
be pitrfutd in the manner above directed ; after which the 
troop mull return and complete the fbrare. 

As a commanding officer is, in cafe oi a forced retreat af- 
ter bein t beat, obliged to fubmit to circumllanccs, and re- 
gulate his depositions by the enemy's, he mull retire with 
the greateft order poffiblc, cauling the infantry to march in 
the centre, either in columns or in order of battle, as the 
fituation of the ground will bell allow ; the horfe an l dra- 
goons upon the wings, the hufiars upon the flanks, that they 
may rot confufe the difpofitions, but ferve as a fupport for 
the chain, and prevent ha being taken in flank ; and the dif- 
polition of the troops Ihould be fo managed, that the enemy 
fhall not be able lo prefeot a larger front than that which is 
oppofed to him: ami although it is impoffiblc for a general 
te forelee* for certain, what will be the difpefition* for an 
attack and retreat, bccaufe they mull be changed according 
ax thole of the enemy alter, or as the nature of the ground 
varies; they flrculd neverthelefs be io ordered, that each 
body fhall be fupported, and capable of a.‘ting without con- 
fufion. It is only o» occaflons thus puffing, that the com- 
manding officer fhould fitffer the forage to be abandoned 
and even then it will be lomc fatisia&ron that he hath been 
able to place the foragers and their horfes in a Hate of fc- 
curity. 
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If, during the retreat of the eWft, it (houM receive af-. 
fiflancc from the army, it fhould charge the enemy, not- 
with (landing ij* being too late to go onjvith the foraging i 
and if this charge (ho u Id prove fucctfcul in cither beating 
cr caufmg the enemy to retire, he fhould be purfued without 
intcimilhmi, in order to deprive him of all defirc for repeat* 
ing the attack. In order to improve this advantage to the 
surnoff, the commanding officer fhould leave a large detach- 
ment, coniiftirg of infantry, cavalry, dragoons, and hufTars, 
to continue all night upon the fpot, and the next morning 
betimes, the foragers, properly cfcortcd, will come to take 
away the forage : and as foon as the cfcort is arrived in the 
front of the chain, the detachthent which hath remained 
there all night muff return to the camp. 

There dill remain many other precautions to be taken for 
the fecurity of foraging parties, but the limits prtlcribed to 
us will not admit of our dating them. We (hall only add, 
that the foragers, in entering the ground they are to en* 
compafs, do not occupy more than is abfolutciy requifite, 
and that they do not fpoil more giain than they earn’ away 
with them ; fuff, bccaufc by extending the chain it would 
be weakened, and become caficr to be forced ; and in the 
fccond place, every prudent officer (houtd be an economist 
in the article of forage ; the officers commanding the frail 
efcorts which march at the head of each regiment fhould be 
charged with the care of this. Thcfe officers will caufe 
their troops to march as much as poflible through roads and 
over grounds which are untillcd, till they arrive at the place 
intended to be foraged. If all the ground* arc Town, the 
commanding officer mull caufe the cavalry to difmount at 
the place where the chain htlts, and part of the troopers 
furnifhed with feythes muff go and cut the grain, while the 
remainder hold the horfes ; and when there (hall be no far- 
ther room to fear damaging the forage, the cavalry will re- 
mount and take it up. Each place fhould be marked out 
for a brigade or a regiment ; which distribution fhould be 
made by the Aaff-officcrs before the troops arrive. 

Sect. IX. Of the Detachments for forming a Chain 
of dry Forage. 

Ir there i-> great exaftnefs and knowledge required in the 
conducing of parties for green forage, thofe for dry forage 
perhaps require more ; and, in general, every thing that re* 
gatds foraging parties, whether green or dry, excites a par- 
ticular attention in the commander in chief ; and, according 
to the chevalier Folard, all fuccefs in war depends upon fe- 
crecy, diligence, aftivity, and the thorough knowledge of 
the count ry. 

The difpo fit ions for forming a chain of dry forage, which 
differ from thofe for forming one of green, will direft the 
means for extending the chain in proportion to its ffrergth, 
and at the fame time place the foragers in fecurity ; although, 
in parties of dry forage, the foragers generally take up lefs 
ground, according to the diftance of the villages that are to 
be foraged from each other. 

The difpofitions for a chain of dry forage arc alfo varied 
according to the nature of the country ; but whether it be 
open or mountainous, each different body lhould be placed 
in that part where it can aft with thr gmteft facility ; the 
infantry therefore fhould occupy the villages, and the cavalry 
the plain in front, and fhould be dilpofed after fuch a man- 
ner as to be able to retire eafilv to the protection of the in- 
fantry. Before the foraging is put in execution, the com- 
mander in chief fhould mark out the villages to the general 
officer who is to command the foraging party, aud regulate 
their number by the quantity of troops that arc to forage. 
Xhc firff- uifpoliiions will he the tame with thofe mcntumqj 
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in the foregoing feftiorr fn relation to *reen forage : there- IWcnfi* 
fore the general who is to command the forage ought to °l* u t *Q» 
fet out with a detachment in order to examine the ground, ' ^ ^ 
the pods neceffary to be occupied, the villa res which are to 
be foraged, their fit nation, the rivers which cover or run 
through them, the bridges to be guarded, the distance from 
one village to another, and with what degree of cafe the 
communication with them may be fee ured. After havin r 
thoroughly examined into thcfe particulars, he can with 
cafe form a judgment o { the number of ttoops that will be 
neceffary to form the chain and fccure the foragers ; after 
having done this, he will order die bailiff or burgomaiicr 
of every village to come to him, and inquire of them the 
number of hufbandmen, and how many ploughs each huf- 
bandman hath belonging to him ; by which he will be able 
to calculate the number of fftcafs reaped by each huiband- 
man. 

The general may, for every plough, reckon about 30 
acres of ground ; and, in proportion to the fertility of the 
ground, every acre will produce from H3to 160 (keifs: 
by this method may be computed the number of fheafs 
reaped by an huibandman who hath three or tour ploughs ; 
and from this calculation the general will judge whether the 
number of ffieafs, fuppofed to be in each village, will be fuf- 
ficicnt for the troops coming to them. 

Let every acre of ground be fuppofed to yield 14.4 fheafs; 
then a huibandman who hath three ploughs will have reap- 
ed 1 2,960 ffieafs; fo by reckoning 1 2 fhca r a to a tiufs, and • 
every trufs to weigh 6ot) pounds weight, this huibandman 
will (apply fufficient for 124 truffes. lit is true, that fome 
dcduftion lhould be made from the number or truffes that 
every acre may yield, as the huibandman or farmer may 
have preferved or confumcd fume cither for daily ufe or for 
feed. 

It is very neceffary that the general fhould take care to 
leave fufficient grain, not only to enable the huibandman to 
live, but alfo to fow his grounds ; particularly if he forefees 
a probability of the next campaign being carried on in the 
fame country. 

Neverthelcfs, as this manner of reckoning may be attend- 
ed with inconveniences, bccaufc there are fome villager which 
keep up a particular trade of forage and grain, and therefore 
the granaries and barns may fometimrs be found empty, yet 
the quantity of ffieafs and giain remaining in the village may 
be calculated by the number of inhabitants to be liibitffctJ. 

Marfhal dc Puyfigut *s method, which coniiffs in informing 
himfelf of the number of horned cattle and horfes, and by 
deducting the time they graze, is a very good one ; but 
Hill there muff lie iome deficiency in this calculation, as 
it will be impoflible to fix with certainty the lime of their 
grazing. 

W hen the general (hall have arrived at a tolerable cer- 
tainty of the quantity of forajc; the ground where to effa- 
bliih hi* chain j the ports which the infantry are to occupy; 
and taken a note of the quantity of forage ; he will carry 
away one or two of the bailiff* or burgomaftera, as hofta- 
ges for the fecurity of the forage : he will alfo dlreft them 
to inform the inhabitants, that if they, conceal or purloin 
but even a Angle Ihcaf from the whole, he will caufe their 
village to be firff pillaged, and afterwards fet on lire ; fo 
that the pcafants, on whom thefe threats have often great 
cfleft, will fcarccly give the enemy information of the in- 
tended forage. The general mull leave (omc companies of 
infantry, iuitained by a detachment ot huffsr* in every vil- 
lage, whoj by conftsntly pat ruling 011 the outffrirts, w ill 
flop all comers and goers;. while tire infantry will keep a 
drift guard on the iufide of the village, and permit no 
perion to go out of it ; nor fuller the bells to be rung, 
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lMenlm Colours to be hoifled upon the fteeple, or fire* to be light- 
cd; and w ill put a flop to every thing that may be fuppofcd 
to be a fignal agreed on with the enemy. When the ge- 
neral hath completed all thclc dtlpolitions, he will return and 
give an account of them to the commander in chief. 

The fame general lhall, upon the day appointed for the 
forage, fet out at day- bieak, with the Hoops defttned for the 
chain, ar.d the ftaff-officer*. A a toon as he ft. all be got 
within fight of the villages, he will not fail to have them ex- 
amined, nolwithftanding he left troops in them the forego- 
ing evening. When they ate all examined, he will leave 
them in the rear, march on into the front, and draw up in 
order of battle ; after that, he will form the chain, regula- 
ting the diTpofitiom of it by the fitutlion of the ground, and 
of the villages examined over-night. The huflar* will ad- 
vance three quirters of a league or a league, in order to 
fcour the country ) during which time the ftaff-officers, 
inttrudled by the general of the quantity of fheafs contained 
in each village, will, attended by the bailiffs nr burgomalleis, 
make a dill ribut ion of the forage by regiment or brigade, 
and affign a barn to each, or one to two. When this diilri- 
bution is made, the ftaff-officers will make a report of it to 
the general commanding the party. 

As all the villages marked out to be foraged are not 
in the fame line, thofe which arc in the rear, and covered 
by others in which there is infantry, and by the chain of 
boric and dragoons in the front, require but a fmall number 
tik troops ; and if a detachment of infantry is polled in 


R. 7*i 

them, it is more with a view of preventing the troopen and TVmiive 
fervants from marauding than any thing clfe. Operations, 

The efcort belonging to each regiment, commanded by a * 1 / 
captain, fhould remain upon the fpot where the regiment 
forages, and, with the aflillaiice of the infantry, prevent 
dnorder among the foiagcrs, and fend off thufe who are 
loaded. As loon as a regiment is fet off, tlie captain com- 
manding the fmall efcort mull report it to the general of- 
ficer commanding the forage ; after which he wdl follow, 
and form the rcar-guatd of it. 

As foon as the general lhall be apprtfed by the flaff-of- 
ficer*, and the captains commanding the fmall cfcorts, that 
a village is evacuated, he may contract his chain, and draw 
it nearer together, till the foragers arc gone ; which when 
they are, he will affirmble hi» troops, and detach as many 
platoons of infantry as there are villages : or rather the 
body of infantry polled in csch village during the forage, 
fhauld leave a party to make a ftrict fearch aftvr all hig- 
glers and marauders ; the lirft they Ihould keep with the.u, 
and make the others prifoners, and punifh them fevercly on 
their return to the camp. When all the different bodies 
lhall be rc-affcmbled, ar,d the officers commanding them 
have made the report, the general will order the hulTirs to 
be called in, and form a rear-guard according to the man- 
ner drreded in the foregoing fedion, and return to the camp 
in the fame order, and with the lame difpofitious, as if ho 
expected to he attacked. 


Part II. Of the OPERATIONS of OFFENSIVE WAR. 


J USTICE and humanity haring been confidered, in this 
article, as the firft principles of war, the chief intention 
of the firft part hath therefore been, rather to convey maxims 
for a juft defence, than to lay down rules for attacking. 
But though defenfive war be that alone to which religion 
and philofophy give their fandion, it docs not follow that 
a nation it honnd to wait patiently for the attack of its 
enemies. When the eondud of other nations is fuch as 
evidently to Ihow that they meditate a war, the nation 
threatened may arm itfelf, and ftrike the firft blow when it 
can be ftmek with advantage. There is only one precau- 
tion for avoiding the danger with which it ia befet. By 
obferving the various operations of an offenfivc war, it may 
indeed be often feen that the whole is nothing more than a 
fcrics of defence, and that the fear of being attacked is the 
real fourcc whence thefe precautions for attacking fpriug. 

Sect. I. Of Spies. 

It is impoffibJe for a general, or even for an officer char- 
ged with the command of a detachment, to a& with certain- 
ty if he have not fpies or fccret intelligence difpcrlcd shout 
the enemy’s army ; tor, without the inhumation which they 
alone can give, he will have the mortification to tee all his de- 
figns mifearry, and all his precautions become ufclcfs, becaufc 
rinnropcrly taken. 

No ex pence there r orc Ihould be fpared to procure intelli- 
gent fpies ; btit care fhould he taken that they are unac- 
quainted with each other, and particularly that they arc not 
known to any inferior officer : they fhould be always fpoken 
to alone, and never he fuffered to meet each other. T'lie 
general fhould fludy their chamber, and prove them by re- 
peated trial* ; he fhould found them by degrees, beginning 
with things not difficult to be explained, and which, if dil- 
covered, will not be of great conlcqoence ; he fhould en- 
gzgc them in long converfations, thereby to form a judge- 
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ment of their parts and comprchenfion ; and he fhould alia 
employ them often in bringing him intelligence. 

Although a general fhould always be upon his suard with 
a fpy whom he hath caule to fufpetl of treachery, he may 
nevcrthelcfs draw, gicat advantage from him, provided he 
knows how to deceive him properly ; becau’c he may be 
very certain he will inform the enemy of all the iclolution* 
which have been taken. 

The emperor Leo, in his Tadic, advifes a general, who 
hath reafon to imagine his counfcls are betrayed to the 
enemy, to conceal his real defigns, by fpcaking in a manner 
quite opoofite to them : For, fays he, in the mixims at the 
end of his book, an enemy muft be deceived who receives 
intelligence from fpies or defertcra divettly contrary to what 
is actually reiolved upon. But, adds he, fhould thefe fpies 
be cntrullcd with the general’s real intention, he fhould, by 
feme alteration in his operations, endeavour to perfuade the 
enemy that they have deceived him ; upon which he will 
grow miftruftful of them, and be obliged to look out for 
others, no longer daring to confide in the former. 

If a fpy employed by the enemy is difeovered, and 
brought to the general, he ought to take him in private y 
quell ion with mildneft, fpeak to him with a fort of confi- 
dence. and, inftead of threatening, fhould prormfc him a re- 
ward if he will difeover to him what he knows of tire ene- 
my's intentions. If the general finds him intelligent, he 
fhould endeavour to engage him in his fcmcc ; and, pro- 
vided he can gain him over, by force of money, a thing not 
difficult, he may derive great advantage from him ; but he 
fhould be careful how he employs him, till he hath very good 
reafon to he allured of his fidelity. 

There aic many different methods of trying the veracity 
of a fpy : if, for example, the general receive* information, 
that, on fuch a day, a detachment of the enemy is to fet 
out on fomc expedition, he fhould then fend out troops to 
double the number of thole detached by the enemy ; by 
4 Y which 
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Ofleafive which mean*, if the fpy'i Intelligence is true, the enerry 
Q^emioni . w| -q oot on jy be baulked in hit defign, but may alfo be beat 
T by the Superior detachment. If the enemy’s detachment 
has but a trifling obje& in view, it will be fuflicient to fend 
juft troop* fufficicnt to examine into the truth of the fpy's 
rejjort. The general may alfo pretend to appoint a fora- 
ging within two days, and order hut few troops for the 
chain ; in which interval, if the fpy is falfc, he wiU fin 4 , an 
opportunity of giving the enemy notice of it : but, inllcad 
«f the few troops publicly ordered, the general will privately 
add another body to them, which will be placed in ambd*- 
leade behind the place where the pretended forage is to be 
made. If the enemy, in confequence of this information, 
fhould come and attack the chain, it (hould immediately 
retire, as if too inferior in number to contirue the forage, 
toward the troops in ambafeade ; when, being joined, they 
will fall upon the enemy on all Tides. If this attack is made 
with vivacity and refolution, there may be great reafon to 
raped it will terminate in a complete victory. 

If, on the contrary', the fpy does not appear intelligent, 
or affeds ftupidity, the general Ihould punifh him with 
death, end caufc him to be hanged in the fight of the whole 
army, in order to deter others, which may be difperfed in the 
camp, by liis fate. It would be needlefs to queftion him con- 
cerning the enemy, bccaufe it would appear inhuman to ex- 
ecute a man who had given intelligence of importance, 
whether extorted from him by fear, force, or perhaps a pro- 
wife of pardon. 

Spies are as neccffary to a general a* arms arc to an 
army : but it is money only that can fccure their fidelity ; 
and if a general finds himlelf ill ferved, it is becaufe he has 
been too (paring of the funds intended by his forcTeign for 
that purpofe. Notwithllanding it is the duty of a good 
fubjed to manage his maftcr’s finances as much«s it is in his 
power, yet there are intelligences c f fo great importance, 
that it is fcarcely poffiblr to pay lufficienlly for them. A 
man is fufficientty indemnified when, l«y means of the in- 
telligence he has received, he has conceited his meafurcs 
in fuch a rr.anntr as to beat the enemy, gain fomc marches 
over him, or to be befoichand with him in fomc enterprise. 

Spies, when difeovered, fhould not always be punifhed 
with death; great advantage may be ma le of them by pre- 
tending ignorance of their real quality, cfpccially if they are 
sot iufficicntly difguited. Tacitus, in his Annals, lays, 
that Vilclluu’s party j’Ot information of Otho’t defigns by 
means o‘ his ipic s, who, by endeavouring to dive too mi- 
nutely into their enemy's lecrets, did not fuflicicntly conceal 
their own. Vtgetius’s method for difeovering fpics who are 
fufprded to he ranging about in a camp, is to order all the 
foklierssr.d fervants into their tents during the day, and the 
(pits will be taken immediately. 

When a gener:*) is ignorant of the enemy's defigns he 
fhould always affect a knowledge of them ; but whenever 
be is intormed of them, he fhould, on the contrary, pretend 
to be ignorant of them ; by which means the enemy, being 
eafy with regard to hi* fpies, will not alter his defigns or 
fufped the general of having any knowledge of them. 

If the general car. procure fuch fpics as, by their em- 
ployment, arc near the perfon of the enemy’s general; 
as, for example, a fecretary, or ary others who are near 
hi in, ard who confequcntly can give intelligence more to 
be relied upon than thofe who arc conftantly pafling from 
one army to another ; thcii fcrvice may be turned to a very 
great account. 

If a general difeovers an enemy’s fpy to be one of thofe 
who, by their employment, arc near his perfon, he can re- 
ceive gTcat advantage, by forcing him to write a letter of 
ialfe intelligence, thereby to divert the enemy’s attention 


from the plan he would execute ; but he (hould caofc him OfficCt* 
to l>e hanged immediately after, for it would be very im- 
pruJcnt to ufe biin above once. The prince of Orange, w _J 
when lie came to attack M. Luxemburg at Steinkirk, ha- 
ving difeovered one of his muficians who gave the enemy 
intelligence of every- thing he intended, made ufe of this 
flratagem ; and although it was rendered abortive by the 
vigilance of M. de Luxemburg, and the courage of his 
troops, there are neverthelefs but very few inflances where 
it hath failed : and even M. de Luxemburg would have 
been beaten, if he had not had early notice given him. 
by bis advanced detachments ; by which means he had 
time fuflicient to make his difpofitions, and to avoid being 
furprifed. 

'('here is a flratagem which may be made ufe of when 
fpics are wanting, and which is lefs expenfive; that it, to 
fend fuppofltitious letters by the firfl peafant that comes in 
the way, who will have nothing to fear ; and fo far fiom 
concealing himfclf, he moil take a road where he will be 
fure of falling into the enemy’s hands : thefe letters fhould 
be direded to the general officers commanding a body of 
troops, or even to the general of the army, fuppofing they 
come from an advanced body. They fhould contain fchemes 
that are good, and pradicablc in their execution, but quite 
oppofite to what is intended and will really be undertaken : 
it often happens that the enemy, too credulous, abandons 
his original defigns to purfue chimerical ones, which to him 
appear very good, and do not prefent any obflaclc to thofe 
wliich the genera! defigns to execute. Prince Eugene 
fuccetdcd, by this flratagem, in railing the fitge of Coni, 
formed by the French in 1691. 

But neverthelefs a general fhould take care that, through 
a fear of being deceived by fuppo r ititiou!i litters, he does 
not himfcF too much ncgled the intimations which are given 
him : a general ought, fays Ouct/audcr, to lifted to every 
body at all times, and upon all occafions. Alexander, when 
at a great ditlancc from his own country, not being able to 
receive his couriers till very late, refufed to give attention to 
a prafav.t, who came to inform him of a fhorter route ; but 
foon repenting of what he had done, he fent to feek after 
him, but in vain. 

The fame reafon that Ihould make a general always hare 
fpics in the enemy’s army, fhould alio make him fufped 
that the enemy has fomc in his ; therefore he fhould endea- 
vour to deceive them, he fhould keep his intentions fccret* 
mention them to very few, and always talk openly, contrary 
to what is really defigned. Onozander obferves, that it 
(hows great folly in a general to mention his defigns pub- 
licly, efpccialiy when they arc on the eve of execution ; 
for defetters generally go over to the enemy at the time an 
action is unavoidable. 

But if it is difeovered that the enemy has received in- 
formation, Vigctius fays, that the difpofitions mull be im-. 
mediately changed. Polybius, on like occafions. particular- 
ly recommends filcncc and diflimulation ; he even flrctches 
this rule a* far as the thoughts thcmfclver, which he fays 
rnuft lometimcs be reprefltd, for fear our adions fhould 
fometimcB betray and dilcover them. Mclcllus anfwercd 
otic of his friends, who, on an important occasion, aflted him 
the realon of certain difpofitions, “ that if his fhirt knew 
what he thought, he would hum it." 

To avoid the danger of treachery, fealed orders have 
been ufed with great fuccefs, which have been fent to of- 
ficers, with exprefs orders not to open them till at fuch 
a time and at luch a place : this is an eftablifhed rule at 
fca, and can alfo be pradifed on (bore when employed 
in an expedition which it is efftotial to conceal from the 
enemy- 
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ps Sect. II. Of Ambufeades from the Army. 

A general who lofes a battle, fays Vigetius, may attri- 
bute bis ill luck to fortune, although thefe kind of event a 
are generally the cffc&s of art and (kill ; but he who fuller* 
himfclf to be furprifed, and who fall* into the fnarea laid 
for him by the enemy, ha* no cxcufe to make, bccaufe, by 
his vigilance, and the goodnefs of his fpies, he might have 
avoided them. 

A clcfign fhould never be formed for an attack upon 
marches, detachments convoys forages or upon one or 
many quarters without knowing the way* which are to be 
pailicd, and the places where ambul'cadcs may be formed ; 
whether to avoid, or whether to conceal troop* in them, in 
order to facilitate a retreat, or to draw the enemy into it. 
A gercral who receive* information from hi* fpie* that 
fome enterprife* arc intended upon fome bodies detached 
(rum the army, upon one of hi* convoys, on a forage, or 
upon lm quaitcrs, ought alfo, on his fide, to form arobu- 
fcades in the way* leading to it. The number o' troops in 
ambufeade ou »ht to be regulated by that oi the detach- 
ment intended to be furprifed r it fhould be fufficicntly 
Arong to attack the enemy on all fidcs that is, in head, 
Aank, and rear The troops wj)0_ fet ou! to form an 
ambufeade fhould always march by nii;ht, uuleft it be in a 
country f© covered that the enemy cannot perceive them. 

A general, according to Santa Cruz, fhould endeavour 
to form as many ambufeades a* poffible ; fo that if the 
enemy fhould not fall into one, he may not cfcape the 
others : they ought to be difpoled after fuch a manner, that 
one can neither attack nor be attacked without being heard, 
fuilained, and 2ififted by the other*: tliis junction is a 
ftratagem which the enemy could not cxpc&, and which 
will afTure the vi&ory. If, from the fewnef* of the troops, 
or the fatigue* of the campaign, it I* impoffible to form 
many, there fhould at kail be one fufEciently ftrong to re- 
fill the enemy it would attack : but dill it is not requifice 
that it fhould be a* numerous a* the enemy, bccaufe troops 
in ambufeade, who charge a detachment that is unprovided 
on all Tides ought, by this furprile, to have a particular 
advantage, and confequcntly fupply the place of number j 
which will certainly be the cafe, particularly if the enemy 
falls into the ambufeade during the night, and that care hath 
been alio taken to place a great number of drums and trum- 
pet*, that when the troops of ambulh charge, they may ferve 
to iuerrafe the numbers in appearance, by the terror which 
coife always raife* in the night-time. 

In order to deceive the enemy who i» in detachment, 
/mall bodies fhould be fent out towards him, with orders 
to retire to the tioops in ambufeade as foon as they meet 
him. 

Ambufeades fhould always have fome objed. Before 
they arc undertaken, it fhould be known whether the enemy 
is in the field ; if he intends either to attack or moleil the 
quarters ; whether it is proper to wait for him or to fcck 
him : without thefe precautions the troops will be fatigued, 
and no end anfwercd. 

Ambulcades may be compofed of infantry, hufTars, or 
dragoons ; but it is the fituation of the country that mufl 
determine which. Thefe troops may be mixed together 
or fent fcparatcly ; but that mull be according to the delign 
intended to be executed, or according to the nature ot the 
troop* employed by the enemy in his detachments. 

If tnc defyn is to attack a convoy, all thefe troop* arc 
neceffary, bccaufe the elcort of it will undoubtedly coulilt 
of infantry, cavalry, or dragoons, and alfo lomc hufTars to 
dear the march j a green forage, infantry is very need* 
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fary, but it fhould always be left in the rear to fecurc the OScnfiv* 
retreat: cavaliy, with hufTars or dragoons, is fufficicnt to c '^ l> 
attack a forage, to beat the cficort ot it, or at Icafk to pre- 
vent the foraging being executed. If a dry fotage is to bfe 
attacked, it muft be done with infantry, becauft, as it cau 
only be performed in the villages, it is certain they will be 
occupied by infantry, and that there will he a chain of ca- 
valry in the front, which will be protected by it : if a de- 
tachment, it is according to the nature of- the country 
through which it marches ; if an open country, horlr, huf- 
fais, or dragoons, mull be employed : but in a woody or 
mountainous country', infantry mufl be made ufe of. After 
all that can be faid, it is impoffible to lay down fixed rules 
for the kind of troops which fhould be employed : there 
arc fome woody countries where hufTars and dragoons can 
ail with cafe, and be of great lervice : there arc mountains 
where they can afl fccurcly, bccaufe very fine plains, di- 
vided by woods, are to be found in the bodies of them, 
where they can place themfeivcs in ambufezde ; but care 
mull be taken to fccure their retreat. There aic, on the 
other hand, plains fo divided by hollow* and canals, that 
infantry only are capable of acting ; therefore it is the ge- 
neral’s bufinefs to diicover from which kind of troops, iu 
either country, he may expert the seated advantage. 

There ia no country but prefenta fome place proper for 
forming ambufeades ; hollows from which it is eafy to Tally, 
the lealt height, woods, hedges, ruins, vineyards, fometimes 
corn-fields, raarfiics covered with reeds, all prefent expe- 
dients to a general who known how to lake advantage of 
them : he mufl only be careful to place the ambufeades after 
fuch a manner that they fhall not be dilcovercd by the ene- 
my's parties; and that they are not themfeivcs dilcovercd 
by the inattention of any of the foldicrs, by noife, or by other 
accidents. 

If the ambufeade confills of hufTars or dragoons, the 
horfes mufl not be togcthei ; their neighing* may prove 
very prejudicial. Even a pcafant, attracted by the barking 
of a dog or the neighing of a horfc, may go into a wood, 
difeover an ambufeade, and, often induced by the hope of 
a reward, will go and give the enemy information of the 
whole. Every per Ton pafling near an ambufeade fhould be 
flopped, and that without noife ; the pcafant* fhould be 
tied to trees, and guarded by fentries. If the ambuicade 
is formed in an hollow way, behind an high ground, or in 
any places whatever, the general mull caufe every body 
that is taken to be tied together, and well guarded. 

The troops in ambufeade mufl fall on all parties of the 
enemy that paf* near them, unlclt when tlie detign is to carry 
off a convoy or to attack a large detachment. It fhould in 
that cafe continue filent, and let them pafs : but if thefe 
parties, by making a ilrift examination, difeover the ambu- 
feade, as there can no longer remain any hope of attacking 
the convoy or detachment, it fhould all upon and endeavour 
to furround them, and, if poffible, take them prifoner* ; and 
if the troops in ambufeade are (o lucky as not tp let any of 
the enemy cfcape, the ambuicade may remain in its fil'd 
fituation, but always pur luc its fit ft object, bccaufe here will 
be no rtafon to apprehend the enemy’s having received in- 
telligence of it. 

The troops in ambufeade fhould attack thefe parties 
fword in hand, ami not with their fire arms, and, it poffible, 
prevent them from ufing theirs. From" this manner ot at- 
tacking, there will refult two conlidcrable advantages The 
firlt is, that a bride and unexpected attack alluaifhcs, and 
feared y gives them time to think o! their defence. The 
fecund is, that, by .firing, it is to be ieareJ, that if there arc 
any other parties farther off they will hear it, and fend and 
give notice. Xu that cafe, the ambufeade mull change Utu- 
4 V i ation, 
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offenfive it Jon, and place itfelf In forae other part, but not abandon 

original projeft till the loft extremity, and till there i* no 
longer any hope of fuccecding otherwife. 

The leall thing, as has already been faid, may be the 
©ccafion of an ambufeade's being ditcovered. The fire of a 
pipe may be fecn at a great diftance in the night-time : bc- 
fidcs, however f.nall the number of (oldicrs who fmokc may 
be, the wind may carry the fmoke and the fmeli of the to- 
bacco toward that part where the enemy pat roles. The 
ambufeade (hould not be cumbered with fervants, or any 
thing elfe that is unneceilary ; orders (hould be given that 
the horfes are tied with care, and that a profound filcnce is 
©bferved by every body. As it is very difficult for Indian 
or dragoons to march without leaving mark* behind them, 
by which means the road leading to the ambufeade may be 
dilcovered, they (hould try to enter it by lome bye- way, 
or at lcati by as dry a one as poffibie. In order to efface 
the marks of the horfes feet, eight or ten huflars or dra- 
goons may tie branches of trees to their horfes tails, and, 
by marching behind the detachment, in as hrge a front as 
the whole body, will dcltroy any marks that are made: as 
fonn as they (hall have entered the wood, they will clofe uo 
the entrance with the fame branches, of which they will 
make a fort of hedge. 

If the detachment intended to form an ambufeade, 
whether infantry or cavalry, is obliged to march upon a 
high way. as foon as it comes near the place appointed, the 
commanding officer fhould detach a body on before, with, 
orders to take up the fame front as the whole detachment. 
As foon as it fhall have proceeded a quarter or half a 
league, it will return by another way ; and it fhould alfo 
make a large circuit, fo that the enemy’s parties, coming 
the fame way, will not perceive that they ihall be Hopped 
by any troops in that place. This body will rejoin the 
troops which are in ambufeade, by a road the moll out of 
the enemy’s view, never in a body, but fcattcicd, fo that 
they may leave fewer marks behind then. Sentries 
fhould be concealed behind bufhes, in the front of the am- 
bufeade, fo that they may be able to fee the country and 
ways about them, without being feen themlelves : two or 
three fokliers fhould alfo be made to climb into trees, in 
order to fee at a great diflancc, and give notice if they per- 
ceive any troops ; the fame method mull be obferved with 
regard to huflart or dragoon#. 

Before the commanding officer enters the wood where he 
would form hi* amhulcade, lie IhculJ detach two or three 
patrol es to fcour it, for fear the enemy (hould happen to 
be there in ambufeade himfi If ; after every part has been 
fearched, the troops mud enter the wood, and range them- 
fclves according to the order that fhall have been given 
them. The commanding officer will form three bodies of 
his detachment, and place them at a diftancl one from ano- 
ther; one will be deflined to attack the advanced nurd, 
the other the centre, and the Ull the rearguard. If the 
dctachmcnt.confifls of cavalry, the half of each corps fhould 
be on horfcback ; no perfont fhotild flip or pafs the (entries 
or vedettes under pain of being declared deferters. Do- 
ting the night, the cavalry fliouH be mounted, and the in- 
fantry under arras: in the daytime, half thole on foot 
will relieve tbofc on horfcback every three hours ; and the 
fame (hould be doce with the vedettes, as well as the in- 
fantry and fcnt«ies. 

If the ambufeade is behind an height nr fmall mountain, 
fentries muft be placed on the top, lying on their bellies, 
and without hats : in other refpeCt* the fame diTpotuions 
©uj l.t to be obferved, whether on the march or lor the con. 
duflmg of ambutcadc*, always paying a proper regard to 
ciruuulUnccs and the li tuition o: the country. 
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There are diver* methods of drawing the enemy into Ofodn 
ambufeades. The general commanding the army or quar- pp^^^ 
ters fends out a detachment under the command of ao in-'"~ v “” "" l 
telliijent officer, to form an ambufeade, at the diftance of 
one or two leagues, more or lefs, according as the country 
is fitting for thole fort of difpofittons, cr according to the 
diflancc of the enemy. The general mull acquaint thi« 
officer, that two hours after he is fet out, he will fend out 
another detachment, of lefs force, with orders to go on the 
fide where the enemy is, to endeavour to meet him, and at 
firth fight to make a feint of charging him ; but, as i* find* 
ing him too ftrong, he will begin his retreat, directing it 
toward the place where the troops are in ambufeade ; 
funiilhcd with thefe inltru£liona he will let out. 

Then the general will fend for the officer intended to com* 
maud the detachment that is to go in fcarch of the enemy, 
and inform him of that which is let out to fonn the am- 
bufeade, and of the place where it is ; he will order him to 
advance as near to the enemy as he can, and to draw him by 
a feigued retreat upon the troops in ambufeade. 

Thefe two offictrs fhould be the only perfont informed 
of the defign : but neverthelefs the commandant of the de- 
tachment which is to go towards the enemy, may commu- 
nicate it to the principal officers under his command ; fo 
that in cafe I.e (houiJ be taken or killed in the retreat, he 
that fuccccds in the command may be able to a& according 
to the general's intentions. He mull be particnlarly care- 
ful, that no foldier, trooper, huflar, or dragoon, penetrate 
into the defign of the detachment, as it would then be in 
the power of a (ingle dclcrtcr to make the ambufeade mif- 
cany. The detachment which is to go and feck the enemy, 
in order to draw him into the ambufeade, ought to be com- 
pofed of huflfara, unlcfs the country be of fuch ■ nature that 
iufantry only is capable of acting. 

During the time tliat the huitars are gone before, endea- 
vouring to draw on the enemy, the troops in ambulh will 
be on horfcback, and waiting in filcnce for their command- 
er’s order to go out and charge. As foon as they (hall 
have charged and beaten the enemy, for fear left another 
detachment, at a little diftance from that which has been 
beaten, (hould come to its afiiftance, they will take the 
(liortcll way, and march leifurcly, but with order, toward* 
the camp or the quarters. The detachment which drew 
the enemy into the ambufeade, mull (orm the rear -guard of 
it, and will march (lowly on, while the rcfl of the troop* 
will retreat, condu&ing the prifoner* with them. It the 
enemy fends any luccours, as loon as the renr-guard per- 
ceives them, it will double it* pace, but with order; there 
will be no reafon to apprehend the enemy's coming too 
britkly upon it, bccaufc he will be fearful of falling into 
another ambufeade : thus the tear guard will retreat with 
cafe, and the troops who conduct the prifoners have time 
enough to reach the camp, without any moleftation. 

It is on thefe occafions that a man (hould know how to 
keep hu courage within proper bounds, and be fenfiblc 
that flight is glorious : the defpair or an enemy that is fur- 
prifed, and even beaten, is always to be feared, when he is 
not. entirely defeated. A man (hould always be content 
with one victory, without attempting a fecond : he may, 
by purfuing the enemy too ca;»erly, tall himfelt into ambu- 
fcadcs more dan^ci ous than that he has juft drawn the enemy 
into. 

If there is reafon to apprehend that the enemy, having 
notice liom Ionic deferters, arc coming in toll ftiength, the 
nn.bufcadc mull then change its litiiatiurt ami draw nearer to 
the phee from whence it fet out. This will Urve two pur- 
poits ; for Ihould the enemy appear in force, the ambuicad© 
will have the (hotter way to retreat ; or it may again happen 

that 
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oifcfinr that the enemy, not finding the ambufcade in the places 
0- -crriens p 0 i n ted out by the deferiers, will imagine it to be retiicd, 
L and, in that belief, will ncglctt the precautions nc cellar y in 

fuch a fuuation. 

An ambufcade that is fuccefoful may caufe the deftrwc- 
tion of a whole army. The example cited by M. de Feu. 

J uieres, in his Memoirs, on that head, is linking. M. de 
.uxemburg, 11:11 attached to the prince, took all the hag. 
gage belonging to M. Turennc's army, bccaufe the lieu, 
tenant general who commanded the tfcort did not forefee 
that the enemy, fhut up in his lines of circum valla tion be- 
fore Arm*;, having two armies near hig camp with a defign 
of attacking him in his lines, could think of fending out a 
large detachment of cavalry on an enterprife of fuch a fort. 
In the mean time M. Luxemburg, who was in ambuicade, 
within reach of the column of baggage, feeing that the 
lieutenant-general was gone on before with the head of the 
efcort, ima^inin^ the baggage in fecurity, marched fpeedily 
to the head of that column, whofe march he flopped, and 
turned toward St Pol, where he conducted the whole bag- 
gage belonging to M Turenoc's army, without his know- 
ing any thing of the matter. It is thus that, by the negli- 
gence of an officer, and by an ambufcade fcafonably placed, 
an army finds itleif Itripped of all its bap gage, and, as may be 
laid, not in a condition of continuing the campaign. 

If this lieutcn:nt. general had beeu provided with fpies, 
detachments in front and on the flanks, thefc detachments 
would have difcovcred the arrbufeades, and, by the precau- 
tions ufual on fuch occafions, he would have placed the 
baggage of the army in lafety. Again, his fpies would 
have given him notice, that a large body of cavalry was 
detached from the camp before Anas, consequently he 
would have been upon his guard ; inllead of which, being 
full of a falfe confidence, he marched as if in a champaign 
country, and, by this unpardonable remiflnefs, occal toned 
the lots of the whole brggage. An officer who commands 
a detachment for any expedition whatever, cannot pofLbly 
take (go much care to foretee the checks tliat may happen 
to him ; if he is beaten, it fhould be wholly owing to a 
fuperioiity of force. He who, after having taken all the 
precautions poffible, is beaten by an enemy who has the 
advantage ot number, has nothing to reproach himfclt with: 
but he who, with ability, has ncverthclels neglected certain 
precautions, and is beat bccaufe they were not taken, is 
certainly culpable in the ey es of intelligent nreu. 

Sect. III. Of Cumps in ajjerfive War. 

To take an advantageous pc fit ion for ao army ; to make 
choice of a fpot that by its iituation is ftrongly fccurrd ; 
to eftabb'fh a camp there, and to be alfo able to have the 
army within dillance of marching tidily to the enemy, 
without tear of being molcited ; in fliort, to throw fuch 
difficulties in the enemy's way as mry prevent his hand- 
ling the army, is one of the moll eflent>al branches of know- 
ledge for a general. He who is endowed with this talent 
can, with an interior army, not only make head ajainft the 
enemy, but alfu caufc his defiant to mifeatry ; fatigue him 
the whole cainpai ;nhy inarches and counter-marches, which 
lead to nothing ; oblige him to remain inactive, an i at 
length draw him into a favourable pofition, where he will 
fee morally hue of beating him. All this was done by M. 
Turennc in 1675, who, after havin'! cxhaulled every expe- 
dient whetev/ith his military knowledge could furndh him 
to draw M. de Muntccuculi into a cifadvantagcous poll, 
at length l'uccccdcd, louud an opportunity of attacking him, 
and florioully fell at the izilant victory cccLrcd lUcli in 
his favour. 
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Before a general takes the field, he ought to be very Cdfcrfive 
certain what number o.* troops he lhall have, that his ma- ?***** lo °* 
gamines both of war and provifion are ready, as well as the *~ uJ 
waggons, pontons, and all other implements whatever that 
are iieceflf.it y for an army ; for events may happen that it is 
almoll impofliblc to forefee, and which often alter the heft 
concerted dcligns. But when every thing is in otder, a ge- 
neral poflefled of the neceflary talents can foretee the event 
even before taking the field : he will know beforehand the 
marches he is to make, the camps he is to occupy, and thole 
which the enemy will endeavour to feixe in order to oppofc 
his defigus. 

An oficniive war is undoubtedly carried on with greater 
cafe in an open than in a mountainous country. But 
whether in the one or in the other, no fupenority number 
fhould make a general neglectful of the fafety of hiu troops 
in their camp ; he fhould always be afliduous in prclerving 
the ftricicil order and diicipline among them ; or.e or two 
checks arc generally fufficieut to dilcouragc the foldicr, and 
take away that confidence which he ought to have in hii 
general : the advanced pods fhould be well guarded, the 
flank* fecured, and detachments frequently fent out towards 
the enemy ; for a* fucccfs is infured by vigilance and care, 
fo negligence and flack diiciplinc ate ruin to the moll for- 
midable army, and enteitaining a contemptible opinion of 
an enemy renders him more dating. 

It is to be obferved, that a camp ought never to be fixed 
on the banks of rivets; but a fufficicnt fpace fhould always 
be left between them and the camp, to draw out the army 
in order of battle. It this precaution is not taken, it may 
happen that the enemy, encamped either near to ur at a 
didance from the other fide of the river, btiri.r informed 
of the pofition of tile army, will come in the night to alarm 
the camp, and by a difeharge of artillery and imall arma 
throw the whole camp into confuiion, without iitkitK? the 
lofs of a tingle man. For this reason, a camp fhould always 
be placed at lead eight or ten hundred yards from a river j 
fo that the guards may be advanced without bein » exposed, 
and within the ciicumfcrcnce of the camp and compafs of 
the guards the army may be lupplied wilhJuragc lor at leait 
four days, and more it poffible. 

There are fotnc fituatioiu for a camp which are in up* 
pearsnee llrong, but may notwhhilanding prove very dan- 
gerous, if care be not taken to examiuc whether or not the 
at my can with eafe come out of it, to fosm itfclf in order 
of battle ; or whether the enemy can prevent it, by block- 
ing up the avenues and outlets. I* this precaution be not 
taken, an army may be the means of Shutting iifelf up ; as 
was done at Sciieff in 1674, ai:d by the allies at Alch^ftln- 
bourg in 1 743. 

The choice and fliength of a camp depend on the pofi- 
tion of the enemy and fituation of the country : a general 
fhould always avoid encamping the cavalry in a wood, and 
fhould be particularly caicful that the wings are (hellered 
the woods thoukl be occupied by the infantry, ard entrench- 
ments thiown up in front, according to the deli ns intended 
to be put in execution. If the wings are Ihtkcrcd by a 
village, it fhould be entrenched, 2nd infantry poked in it 
and ihe camp Ihauld be covered by a river as much as pof- 
fiblr, unleis the intention is to march towards the mrmv 
then all the obtlacles that cun prevent the army coming up. 
with him fhould be avoided but if, from lomc Uk cedes of 
the enemy, or from his fuperiotity of troops, thr general 
cannot determine upon openin ' the cr.mpaion ofFcm vtly, 
he mutt. ufe other means to bring it tbout ; ancLin the mean, 
time fhould iltcngthcn hitnfclf in his camp, ekabhfh polls, 
on the banks of the river, and cover them by continual de- 
tachment* ot light boric ; i\ bo, by extending the ml elves,. 
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off. rnw will pfevent parties of the enemy from paffin^ to feize on 
O, cranom the hind-parti of the camp, molcfl the convoys, and attack 
' the foragers. 

Whatever may be the nature of the country, it is often 


neceffary to have corps detached from the body of the army, 
to cover or keep open a communication with fame place, in 
order to prevent the enemy from foraging too near the 
camp ; to prefer ve the forage ; to raife contributions at a 
didance ; to occupy fame advantageous pod ; to oblige the 
enemy to divide his forces in order to oppofe that body ; 
to cover the camp cither in the front or on the flanks, ac- 


cording to that fide which is left mod unguarded and ex- 
po fed : in a word, there ihould always be continual detach- 
ments toward the enemy, as htth been the practice of many 
generals, and particularly of marfhal Saxe. The drenpth 
of this body is to be proportioned to the ufe designed for 
it by the general ; but it is ufually compofed of light horfe, 
feme regiments of light infantry, and a brigade or two of 
dragoons. In the end will he feen what ufe fhould be made 
of this body ; but in whatever fituation it is to be placed. 


the communication between it and the army mud always 


be kept open, that it may at any time be able to join it on 
the firft order ; and its camp mud be fo chofcn, that the ge- 
neral may always receive intelligence from it of the lead 
movements made by the enemy. See Plate DXVJI. 

In every country, and on every occafion, a camp is al- 


ways defective if the wings are not Dickered, or can be 


cafily diftrefled by the enemy ; if the front is not guarded 
and the rear well covered ; if the communications with 


the army may be kept fecret from the enemy. Whenever 
a general hath deteimincd to attack hii enemy, he (hould t . )i<f * ‘^vv 
feud off all the baggage, both great or fmall, belonging to 
the army ; and it ihould be left in the rear under a i*ood 
effort, near enough to join after victory, without the army’s 
being obliged to wait three or four days for it. 

The gcneial Ihould be well allured of the Jay on which 
the enemy’s army fets out ; of the countiy through which 
it is to march ; whether it is an open, mountainous, or 
woody country ; if it is divided by rivers ; whether there 
arc many bridges to pafs ; and in how many columns it 
matches : he Ihoutd alfo get all poffible information of the 
difpofltion of it. in the thiid left ion of the lirlt part, re- 
lative to the march of an army in an open country, the dif- 
politioii which it ought to make, in calc it prefenta its front 
or flank to the enemy, hath been laid down. The general 
dciigning to attack ought to regulate his difpolitiuus by 
thofc which the enemy hath taken, and which he can only 
know from his fpics; but if he cannot receive any in'orrna* 
tion concerning them, the beft rule for him is to iuppofe 
them good, and to form his own accordingly. 

As in the cate of a furpnTe there cannot be fignals given, 
without running the rilk of the enemy’s diicoveriug that he 
is going t» be attacked { it is therefore neceffary, that every 
general officer leading columns ihould have a watch, regu- 
lated by the general’s, fo as to march all at the lame time, 
at the hour agreed on and ordered. The ancients, dcfli- 
tute of wratchcs, regulated their motions by the courfe of 
the liars; and it is, without doubt, on that account that 


the frontier towns arc not fecure and cafy ; if there is any 
want of forage, wood, and water ; and if there are not de- 
tachments in front, to prevent the enemy from approach- 
ing the camp. 

A general who joins experience ar.d ftudy together, ought 
to fee into the intention of the enemy’s general, and judge 
of his defignt by any of his proceedings, however trifling. 
All thofc who arc dcllincd to the command of armies can- 
not indeed be endowed with this quick and exaft eye, that 
ready power of judging of a good motion or a good pofi- 
tion upon the fpot. Some generals have excelled in marches, 
others in the pofition of camps; thefe in the arrangement of 
troops in order of battle, thofc in their conduft in time of 
aftion ; others in providing fubflflence, others in piojcft- 
ing a campaign. There have ncverthelcfs been lome of 
thefe great men, whnfe genius and temper have united and 
carried all thefe qualifications to the greatcfl degree of per- 
fection ; but the rater thefe examples are, the more a man 
ought, by continual ftudy, to endeavour to augment their 
number, and Drive to merit the honour of being enrolled 
among thofe heroes, the ornament of mankind, their coun- 
try's fupport, and their mailer’s glory. 

Sect. IV. Of the Attack of an Army on its March . 


Polybius, Onozander, ABlian, and many others, exhorted 
military men to the fludy ot aftronomy : but as it is not 
often that an army marches by night, this knowledge would 
be very ufdels for an attack in the day time ; bclidea, the 
fun, by which they were alio regulated, could be no way 
fcrviccable to them, Ihould the fky be ovcrcall. 

If the cenciaTs intention is to attack the enemy's army 
in front, he mull detach all hii light troops, fuftained by a 
large body ot cavalry and fome battalions, with orders to 
.harafs the flanks, in order to perplex the enemy with re- 
gard to the real attack. It is impoffiblc to give the enemy 
too many falfc alarms with regard to what is really ddigr.- 
cd : the buffars, from their readineis in retreating, and their 
quicknefs in pafling from one fpot to another, ate the fit- 
tell troops for thefe fort of expeditions. The fame rule 
ought to be obferved if the real attack is ddigned to be 
upon the flank ; then the falfc attacks fhould be upon the 
front. In Santa Crux may be feen the diTpofitions which 
he has made to attack an army on its march. 

Stratagem, and the means of furprifing an army, arc al- 
lowable in war, provided t-cachery is avoided. WhUff the 
law of nations is not infringed, fuccefsful llrata ’ems add 
luflre to the genius of the general ; but there is no pro- 
fiflion >n which rectitude of mind is more ntccffary than in 
that of war. 


However difficult certain operations in war may appear, 
they arc ncvcrthclcis not impracticable when 1 general knows 
how to take the neceffary precautions for leffening thole 
difficulties. The attsck of an army on its march feems to 
be above all reach of attempting ; whereas the fucccfs of 
fuch an attempt depends only upon knowing how to take 
proper mcafurcs, on choofing the ground, and on feizing a 
favourable opportunity. 

When an army would attack another upon its march, it 
fhould endeavour to be beforehand with it, and, by the 
means ol flolcn marches, coroc up with it before it can know 
any thing ol the matter : lomc parties Ihould be detached, 
who muff place themlclvcs in ambuicade, in order to flop 
all the comers and goers, fo that the march and defigns of 


In order to carry on a furpnfc by ftrata^em, one of the 
moll certain methods is, to calculate what time is neceffary 
for the army to arrive at day-break near the road by which 
the enemy is to pafs, fo as to be able to examine the coun- 
try, and make the neceffary difpofitions for the attsek. In 
an open country the army may be concealed behind corn, 
or behind a riling ground. Prince Eugene, in 1702, after 
the battle of Croilolo, having gained lomc days march of 
the king of Spain, polled himlelf between the Zero and the 
Po. l ie fo well concealed his army behind the bank of 
the Zero, that the combined army of France and Spain, 
which was on its march, and ready to enter into its camp, 
was obliged to range itfelf in order of battle, and to fight, 
without having feared y time to make any difpofition. 
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A woo^y country offers more expedient# For the conceal- 
0*j«riti.ji».j n ^ Q r tT<>0 p g . | >ut 16 ; t i g to i'uppofcd the enemy’# ad- 
' ' vanced guild will be advanced at leaft a half or three quar- 

ter# of a Iragiic, to fcour the country ; therefore, if the 
general's defijjn is to attack tire encmy ? 8 flank, he mud 
prefent feme cavalry and huifars in the front of the ene- 
my's army, fo as to engage hii attention. Some infantry 
fhould be placed in the woods, in the rear of thefc troops, 
in order to fuilain them : this cavalry and the hufTvrs fhould 
retire in proportion as the advanced guard advances, in or- 
der to induce the enemy to believe they are not fufficiently 
ftron.r, and that the reafon of their advancing w?s only to 
examine the march of the army. Aa foon a* the enemy 
Hull have reached the place agreed on by the generals lead- 
ing columns that are to attack, the body of in'antrv that 
is in tmbufeade in the wood, the number of whofe columns 
(hould be regulated according to the fituation of the coun- 
try, will march filently, and near enough to the enemy, 
and will charge him with bayonets, without giving him 
time to recover himfelf : during this attack the cavalry, 
dragoons, and huflars, who keep the enemy’s front in awe, 
w ll charge the troops who have pafTcd the wood and fpread 
themfdvcs over the plain. Thefc troops of c;ivalry muft be 
fuflaincd by the infantry which was in their rear in the 
wood, and which fhould be furnifhed with cannon. Thefc 
two attacks, made one after the other, but at fome fmall 
di fiance ot time, will render the enemy doubtful with re- 
gard to the difpofitiorsa he ia to make ; he will be unde- 
termined where to fend affiftance. as the cannon which he 
will hear at the head will induce him to believe that attack 
the real one : he will fly to that part, and will consequently 
weaken the flank, which is dcftgned to be nttacked by all 
the inraatry. By this diverfion the flank will with greater 
ea f e be broken through, and the enemy taken in rear: the 
enemy thu* furrounded, and finding himfelf between two- 
fires, cannot avoid being beaten. 

It ia more difficult to form ambufeades in an open coun- 
try, particularly for a whole army, unlefs it fhould find a 
bank like that at Zero ; then the general (hould cmfidcr 
whether or not the attack of the army on its march ia prac- 
ticable. If the general by hia fuperiority can, without 
wcakeni”"; himfelf, divide hia army, and find means to con- 
ceal it, lie will attempt the attack, provided that each de- 
tached body is polled before the enemy has begun his march, 
and that they can all join on the firfl order, without a pof- 
iibtlaty of bcirg cut off or finding any obftaclc to prevent 
their marching up to the enemy : but, in order to a greater 
certainty of fucceta, thefc firft difpofittons being made, preat 
exa&ncfa in giving, and diligence in the execution of the 
orders, ia neceffary ; each (eparate body fhould charge at 
the fame time, and at different parte. But as the attack 
may prove unfuccefsful, whether owing to the good diipo- 
fit ion of the enemy, or whether becaufe the attacks were 
not made together or executed with equal vivacity, it ia nc- 
ceflary that the general fhould have provided for a retreat, 
and that the officers commanding different bodies fhould 
know after what manner and from what part it is to be* 
gin. For the greater ficurity, the general officers ought 
lo communicate their inftrudtiong to the commanding of- 
ficer of cich body compofing that which they command, 
(o that at the time of the attack or of the retreat, they 
may inilantly comprehend the meaning of whatever they aie 
ordered to perform. 

If the army intending to attack the enemy on his march 
ia weaker, or equal, either in number or in the nature of 
the troops, it ia then only the fituation of the country, and 
the facility with which the enemy may be furprifed, that 
fhould dctciminc the attempt of tiu« grand cuterprife ; the 
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prudence of the general, his experience j that of the gene- Offrnfive 
rala who are under his command ; the quality of hi* ttoopa » Q W C[aUQi;f ; 
whether they arc well difeiplined or not ; whether they are 
compofed of one or of many nations ; the quality of the 
troops to be attacked ; and, in (hurt, the genius of their ge- 
neral, are circumftancra by which the attacking or not at- 
tacking fhould be decided. It is impoffiblc to be decifive 
upon thefc circumflancea, which depend entirely upou the 
ground, upon the vigilance of the enemy’s general, upon the 
order which he caufcs hia troops to obferve in their march, 
and in fhort upon the troops under his command. A general, 
at the head of a well-difciplined army, compofed of veteran# 
and good general officers, will undertake and execute dc- 
f»pn> which he would not even dare think of with a new- 
railed army, however numerous : it ia alfo very difficult 
to furprife a vigilant general, who ia befidca a good fol- 
dier, and who is alio allitled by the counfels of able and in- 
telligent officers. 

A general fhould alfo be guided, in attacking the enemy 
on a march, by the country and the nature of the troops of 
which his army is compofed. If the enemy marches through 
an open country, and the general is equal to him in infan- 
try but fuperior in cavalry, he fhould make no hcfitation in 
attacking him ; but if the country ia woody or mountain- 
ous, and the enemy’s army is more numerous in cavalry than 
infantry, the general haa ftill the fame advantage with a 
fuperiority ot infantry ; becaufe the enemy’s cavalry’ in thofe 
kind of countries ia unable to adt againil infantry ; and the 
infantry alfo which the enemy may have will never be fuf- 
fieiently ftrong to maintain itfcli upon the heights agah.ft. 
forces fo fuperior : and if the heights arc forced, there can 
l»r no doubt of the enemy’s being beaten, of his cavalry 
being ruined and crufhcd to pieces, or that hia retreat will 
be attended with great difficulty, and that he will lofe the 
greater part, if not the whole, of hit army. 

Sect. V. Of the Attack of entrenched Camps . 

The principles of war among all nations and in all time* 
have been ft ill the fame ; but the little experience of the 
early ages of the world would not permit thofe principles t«> 
unfold themfelvei, as they have fince done, and to which it 
ia owing that new expedients both for attack and defence 
have been difeovered. 

What a fcnfible difference ia there in the military art, 
fuch as it at prefent ia, compared with that o r which the 
rules aie handed down to us by Onozander, Vigetius, the 
emperor Leo, Frontinus, Ailian, and many others ? '1 ho 
towns, in their times, had no other defence than walls, 
tailed at a great charge, flanked at little diftancca with 
towers, and a large ditch in front : it is true that the little 
force of their weapons contributed much to the advantages 
of their fortifications. Their entrenched camps hud only 
a large ditch with fome wa; jon* placed behind it ; and 
whenever the ar.cicnts were willing to pradtife all the art- 
ai that time known in war, they furrounded the camp with 
walls, in the lame manner as they did their towns, with- 
towers at little dillances. Of this kind was Pompey’s earrp 
at Dyrachium in Kpirus, the plan of which is given in the 
marfhal de Puyfcgur’a Art o ( War : the wall by which it 
was furrounded was 15,000 paces in extent. 

The emperor Leo was unacquainted with any othcT me- 
thod of entrenching & camp, than by heaping fafeines to- 
gether, putting trcca upon one another, and potting advan- 
ced guards. 

The experience which hath been fince acquired, hath* 
without incrcafing the labour, rendered the works of placet' 
(Longer, and caticr to be defended ; the labour of the cn» 
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O^e trencbmenta for camps Ksrtli heen fhortened i they have 
. ^ l>r ^ tl0 , taken a new form; and being condrolLd upon the fame 
principle* at the fortifications of town?, they arc become 
more difficult to be forced (fee Part I. fed. vi.). By this 
fame experience the mean# of attacking them hath been dif- 
covcrvd ; and in proportion as often live weapons have chan- 
ged, and are become more powerful, the lyilem of rortifica- 
lion has been new modelled. 

Let an at my be fuppofed entrenched behind line* where 
art and na'tire are born joined; whofe flanks are fuftained 
and fccured, furniftici with troops and artillery alon-T the 
whole front, with more troops behind to fuftain thofe which 
line the lines. The general who would attack, ought firft 
to furvry the fituation of the lines himfclf, and as much 
as- pofliblc the enemy’s difpohtioo ; he (hould examine the 
cortltiuftion of the lines, how they are fupported, their ex- 
tent, and whether the foil is firm or light. As foon as lie 
fhall be perfe&ly acquainted with tbefe clrcumftanccs, he 
may form his plan of attack, and raufe his army to march 
„ in as mmy columns as there are attacks to be made ; but 
he fhould endeavour as much as pofliblc to occupy the 
whole front of the enemy, in order to prevent him from 
feeding aftiflai.ee to thofe places where the attack will be 
bnlkcft. 1 he head of each column fhould be well fumifhed 
with artillery ; and as foon as it (hall be within diitnncc of 
cannonading the lines with effect, it (hould keep up a brifk 
and continual fire for the fpacc of an hour at lead, fo as 
to beat down the earth of the parapet, and tumble it into 
the ditch, which will in forne mealiirc render the palTage 
of It left difficult for the troops. The time of the attack 
ihould be an hour before day, fo that the cannon may have 
bred before the enemy (hall know where to dircA his artil- 
lery : after every di (charge, the fituation of the cannon 
(hould be changed cither to the tight or the left, in older 
to deceive the enemy’s gunners, and prevent their knowing 
vbcrc to diredl their pieces. If there fhould be any height 
within proper didancc, the cannon fhould be planted upon 
it : if the cannon can Ire brought to croft each other upon 
the lines, the artillery will then have a very great effect 

The infantry fhould follow the artillery, fumiftred with 
hurdles, planks, fafeine*, pick-axes, and (hovels ; the fafeines 
will ferve to fill up the wells, if there are any, be f ore the 
ditch ; or if there are no wells, they will fill up the ditch, 
and the hurdles will be thrown over them. The cavalry 
(hould be formed in two lines in the rear of the infantry, 
in order to fuftain it. The general (hould endeavour to 
find tome ridges, to conceal the cavalry from the enemy ; 
but fhould there be none, it mud be placed at fuch a dif- 
iance, as not to be expofed to the camion of the lines ; for 
(hould it be placed too near, it will very foon be deftroyed, 
without having it in its power to be of any fcrvicc. In the 
beginning of an attack of lines, the cavalry cannot be of 
any affiftance, and cannot even »cl till the infantry hath pe- 
netrated in fome part. It wrould therefore he ulelefs to 
caufe it to advance too near, provided it is within reach of 
marching readily when the infantry has pafTed, and hath 
made a pattage large enough tor it, by beating down the 
lines and filling up the ditch ; the cavalry then will have 
no more to tear from the cannon of the lines, becaufc 
the enemy’s attention will be more engaged with endea- 
vouring to repuHe the infantry, than with firing upon the 
cavalry. As loon as the lines have been beaten down, and 
the enemy thrown into confulion, the in'antry (hould march 
refolutely ami together; and (hould take care to leave room 
for the artfikry, fo that it may advance at the fame time, 
and continue its fire. The attack (huuid be made by the 
grenadiers, iuftained by the piquets : they will ptotedt the 
jfckUcr* who £11 up tkc wells and the ditch ; and as foon as 


they find an opportunity of patting, they will endeavour to 

get over the entrenchments, fuflained by the whole in- P***' 1 * 0 ^^* 

fartry ol the column, which will then be difencumbcred “ * 

or die fafeines, hurdles. See. in order to drive the enemy 

from his lines- As loon as there are foldicrs enough upon 

the lice* to bear the refiftence of the enemy, the foldicrs 

who have the (hovels and pick axes, and who ought to be 

lad, will finifh the filling up of the ditch by beating down 

the parapet of the lines, and making an opening fuflicicnt 

for the patta^c of a fquadron in order of battle. Then the 

whole infantry of the column that has broke through, will 

paf» and divide into two parts, to let the cavalry pafs, which 

will form under the cover of the fire of the infantry, and 

will not attack the enemy’s cavalry till it fhall have collected 

its whole force together. 

Lf one of the attacks fuccccds, on the fiift news, which 
will foon be fpread throughout the army, all the troops at 
that time ought brifkly to attack the whole front of the 
line, in order to employ the enemy, and prevent his fend- 
ing afliltance to that part that is forced. The referve, 
which is compofcd of infantry and cavalry, ought to join 
the troops that have broke through tlac lines, to fultain the 
cavalry which is chariiog that of the enemy, and cannot 
be fuftained by the infantry who patted firft, becaufc it is 
employed in taking the enemy in (Junk to the right and 
left. In this fituation, when the referve and all the cavalry 
which followed the column that hath patted, and to which 
others may yet be joined fhall have patted, it fhould attack 
the enemy ; if it is repulfcd, it can never be to any great 
diftancr, becaufc it has infantry behind it, to fuftain it, and 
by its fire to (lop the enemy. If the lines arc forced by 
many columns, the fucccfs and alfo the defeat of the enemy 
will be thereby rendered more certain. 

When the duke of Savoy and prince Eugene, dill en- 
camped between the town of Pianexa and U Verier ie, in 
1706, marched to attack the linca of the French army that 
befieged Turin, they caufed thcii armies to march in eight 
columns ; the infantry formed the advanced guard, the ar- 
tillery, diftributed by brigades, marched at the bead be- 
tween the columns, the cavalry was behind in fix, and out 
of reach of cannon*fhot. 

The difpofition of msrihal de Coigny in 1744, in order 
to attack the lines of WiiTembourg, of which the enemy 
were in pofteffion, was fimilsr to this, except that the whole 
of his army had not time to get up; but as the moments were 
precious, be did not wait for it. The army which came 
from Landau divided illelf into lour, which lormed the four 
attacks; one of which was at WiiTembourg, the other at 
the mill between that town and the village of Picards, the 
ihitd at the village of Picards, and the hill was made above 
that village, which was intruded to the Hcftian troops. 

His cavalry, which was Icliind, patted after the infantry 
had broke through the lines ; but the enemy were then 
almolt either killed or taktn, and thofe who could fave 
thcmfclvgs, retired to Lautrtbourg, where their army had 
alfrmblcd after having patted the Rhine. It it difficult to 
determine which is moll to be admired, whether the gene- 
ral's difpofition, the quicknets and cxa&nefs of his eye, an J 
his coolncU in a circumllanrc lo delicate, or the courage 
of the French troops, who lofccd tbefe lines in lets than 
two hours. 

As foon as the enemy is beat and abandons his lines, he 
mud be puTfued, but with precaution. The vivacity with 
which he (hould be purfued depends upon the order with 
which he retires ; if it is an open country, the general may 
follow him fo long as he lees all dear before him ; but if 
the country is divided with defiles and woods, it would by 
no means be prudent for him to engage hi midi in them, 
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Lfcu£»c for f C ar of *nv ambufcailci befog placed there by the enemy, 
in order to l'ecure hi# retreat: neverthrlitk* the renera! 
fhould endeavour to make the troll of hi* victory, and fhould 
never be content to win a battle by halves ; at leaft it fhould 
be carried fo tar a* to make the enemy ienfihlc of hb loft* 
and of tenon iug him incapable of continuing openly in the 
held. 

Hut if the army that attacks the lines fhould !>c unable 
to force them, after many repeated attack*, and if the general 
perceives that his troops are difccuraccd, he Ikouid imme- 
diately retire. T* the retreat is made over an open country* 
he (hoitld begin it by marching off the cannon, the imantry 
next, and the cavalry will form the rtar jjusnl in two or 
tbrre lines; the hufTarsand dragoons will be upon the flanks 
of the cavalry ; if there are any dttiles or wood* to pals 
through, the general fhould leave Tome infantry at the en- 
trance nf them, to iullain and protett the cavalry, which 
will retreat by hies. If the enemy is in frill flrength, the 
general fhould have f«r.*.e held pieces with the infantry that 
is potted at the entrance of the woeds and defileF, which 
will certainly flop the enemy’s impctuofity : if, on the con- 
trary, the enemy purines the army with only a Jew troops, 
it will be proper to charge him if lie approaches too new. 

In this dilpofition an army may retreat eal.ly, provided that 
order is obferved, and the movements not made with too 
much precipitation. 

Sect. VI, Of the Attack of a Convey . 

The fame motive that ought to oblige a general to ptac- 
tife every refource of art, in order to conduiM the tfcori of a 
convoy in faicty, fhould alfo induce him to ufe the fame ex- 
]>cditnt» to carry off the enemy’s iubttllcnee ; for to deprive 
hirn of the means of fubli&uig, is, in reality, to overcome 
him without fighting. 

An advantageous method for attacking a convoy is, by 
forming three attacks, ore real and two falfc. Thofc at- 
tacks are called real which the troops make with rigour and 
in full ftrergth, and when their charging is provided for and 
determined ; the fdl/f ' ones are when the enemy’s intention is 
only to keep back the enemy, and prevent his fending affifl- 
anre to the troops that arc really attacked. 

Thtfc attacks, true or falfc, are determined by the filia- 
tion of the country, and in proportion to the degree of tale 
with which the convoy may be turned from the road it is in ; 
that i*, if the general fhould meet with an avenue near the 
advanced guard, which will draw the enemy lomc diflance 
from his main body, and which alfo lends to that nf the 
troops which attack, it is at that part the real attack fhould 
he made : it this avenue is found at the rcar-tuard, the two 
falfc attacks fhould be made at the advanced guard and at 
the centre, fuppofing there is an opportunity o k attacking 
the centre. Thefe talle attacks ought- to be lufliciently nu- 
merous in troops, to be able to rmpkiy the enemy, without 
running a hazard of being beaten, aud to prevent hi* fending 
• afil Itancc to other parts. 

If the troopa detigned to attack the convoy are fufficient- 
ly numerous, although divided into three bodies, to attack 
every part at the lame time with equal vigour, the fuccefs 
w ill thereby become more certain. The clcort oi a convoy 
is often more numerous than the troops which attack it ; but 
it being certainly weakened by the divilion it is obliged to 
make in order to guard the whole length of the convoy, the 
troops which attack have greatly the advantage, although 
inferior in number, bccaule thofc which they attack cannot 
lend a Alliance to the parts attacked, cfpccially if attacked 
on all lidcs. 

If the roa ! is wide enough, and there is room for a wag- 
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pon to turn, the reneral fhculd rxther choofe to attack the OfTenfive 
advanced and rear gua-ds than the centre, to prevent the ^' cl * *‘ i; '** 
enem) ’» faring any o! the waggons bclon rin r to the rear- 
guard, which will undoubtedly bv the cafe, if only the ad- 
vanced guard and centre arc attacked. If the road is to 
narrow that the waggons cannot turn about in order to jo 
back, tlic general fhould attack the advanced guard, and em- 
ploy the centre and rear-guard as much as polfible. 

A convoy may alio be attacked at the opening of a de- 
file into a fmril plain ; then it is again the advanced guard 
that the general fhould attack, though he Humid al.u con- 
trive to have the rear guard attacked at the lame time. The 
troops in the centre will be confuted, and not know v/hcrc 
to lend afliltancc, bccaufc they will heard rin f both in front 
anil rear ; revert briefs* the general fhould defer charging 
till part of the waggons are p?.ficd, and the troops of the 
centre are dill on this fide the defile. An attack, when 
unforefeen, brilk, and fullaincd, ran never fail of furcccding, 
particularly when the troops attacked are fo divided as not 
to have it in their power to aflill each other ; and if the 
whole convoy is not tricen, there is aim oil a certainty of 
taking a gTeat part of it, or at lead of fetting it 011 fire, and 
h?mikringing the borfet, if there is not time to carry them 
oft. 

The fuccefs of thefe attacks partly depends upon the 
choice of thofc place* where the troops which are to fall 
upon the convoy are placed in ambufeade ; the moll fccurc 
arc thofc which arc lcall liable to the infpc&ion of the ene- 
my’s parties. It is fuflicient to have fen tries upon the tops 
of the hills, fo that they may fee into the roads, and give 
notice when the cctyroy is near the place appointed for the 
attack : then the troops charged with the attack of the rear- 
guard, having nothing more to apprehend from being dif- 
covered by the enemy’s parties, may draw near the entrances 
ol the avenues. 

If the ambufeade is difeovered, the conduct which oupht 
to be obferved by the troops compofing it depends entir «'r 
upon their force and that of the efcort ; ncverthelcfs, even 
when they are weakeft, the attack fhould he attempted, 
which, if uni needs fill, will at leail have retarded the march 
of a convoy, for want of w’hich the enemy may be greatly 
dillrcfTed. A general never rifles much in attacking a con- 
voy ; the objedl of the officer commanding the efcott being 
to conduct it in fatety* and to avoid fightinp : it is the fame 
with the efcort of a convoy as with a chain of forage, 
the end of which in only to complrtc it ; and confequently 
the troops charged with them will rather be attentive to 
execute the orders which have been given them, than to pur- 
fue the enemy, although beaten and driven back. 

When a convoy marches through an opeR country, there 
fhould be many anibulcadcs formed : an enemy is lefB ap- 
prehenlive in an open country, bccaule, feeing all before 
him, his lcarche* become the Ida cxs^l, in proportion as the 
country is unfavourable for troops to fotm ambufeade* ; ne- 
ve rth clefs, a general may always find Ionic hollows, heights* 
or plaices of the fame nature, where troops may be conceal- 
ed. As fooii as the convoy (hall be arrived at the place fix- 
ed on tor the attack, the general fhould fall upon the ad- 
vanced and 1 car* guards* in order to take in the whole, and 
to induce, if pcffible. the troops in the centre to divide 
ihemfdvc*, to run to their afliflaucc ; then the third arnbuf- 
cade mull Ihow itfell, and attack the centre, and endeavour 
to divide the convoy, before the commandant of the efcort 
has had time either to park it or double it up. If the 
general fuccccd* in dividing the convoy, and if the troopa 
in the centre of the efcort arc beaten and biokc, he IhouM 
detach fomc infantry, csvaVy, and hullars, in purluit of 
them : the remainder mult bi divided into two pans, n or- 
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der to the troop; lining the cnnvov ; a ft rr which 

jf they mult join thoic who attack the advanced and rear- 
gnaids. The troops when re united, ou hi to make this 
rtttck with vigour, and entirely determine the defeat of 
th? elcort, ant! confcquctnlv the taking of the convoy. 

A convoy that it divided ii half taken, a* loon fib the 
detrehment of the centre is beaten ; beesufe the victori- 
ous troops can be divided, and part font in purtuit ot the 
body that is bcictM, ami the other part employed to rein* 
force thole who il 11 meet with refill wee; whereas, if o:.ly 
one pvt is attacked, that which is not attacked can readily 
fend ulTillance, efpccnlly in an open country, where there it 
selling to prevent either cavalry or infantry from acting, 
rnJ item/ a mutual afulHnce to each other. 

A general v lui would attack a convoy never rut,* arrv 
hsz?fd by dividing his troops, in older to divide thofc of 
the enemy ; the more the troop* o* an efoutt are divvied, 
with the in eater cafe witl they be beaten. An officer who 
would attack, fhould know the ftrength of the eicort, iti or- 
der to regulate the nrmber of his troop* bv the enemy’s, 
»r.J to be proportionally ftrongcr. He who is attacked, 
being ignorant of his enemy’s force, and being charged on 
ad fides, is at a Infs where to ferui afi*. fiance, and how to 
take care o' eve y part ; he who attacks by the knowledge 
be ffi.»u!d hare nf tire country, is enabled to poll his troops 
a ttr fu.-h a manner s* to employ til thofe belong in r to the 
enemy, without weakening himftlf. 1'hc troops which at- 
tack have certainly great advantates, bccaufe. in dividing 
them, they are ili!l (hunger than the body attacked ; and 
then the*; c*n choofc the place moll favourable for the at- 
tack: whatever may be the pneaut ions, token by the officer 
commanding the rfcort, whatever m y be hi* vi«»ibnce, it will 
be very d.fliuh ioi him, confident!.^ tbefe different attacks 
and the nun btr of the enemy's troops, to dilpofc his oak 
with (efficient quicknds to place the convoy in fccniity, 
especially if the attack is made with great quicknci* and 
vigour. 

When a convoy is to be attacked as it pa fit', a bridge, 
the commanding officer thcmM divide his troops into thtce 
bodies, placr g two of them in anihtifi-rfde on that fide ot tlre 
bridpe to which the o nvoy is advancing, and the third on 
the lair from which it is marching. All the three bodies 
(hould remain concealed, if poffible, till the advanced gtiard 
of the couvoy, the bwly at the centre, and ionic of the wag. 
£ ona, hare parid the bridge; when they (hnukl intlaniiy 
advance and attack, crch that diviiim ot the convoy pro- 
perly opyofed to ir. Three fech attacks made at the lame 
time by fupe'ior foice, w ill have t l c w hole advantage «f 
the ril.on ; and the mo-e fo as the troops of the eicort be- 
in; everywhere employed, cannot fenj tfiifiancc to any pa-- 
tictilar part. If the two bodies which attacked the advan* 
ctd guard and tlic centre fhould break them ?.nd put them 
to flight, time fhould Ire trotps enough left in purfuit of 
them to fiuifli thcii entire defeat, without any fear of biing 
ripnlkd ; the remainder ought to march to the brvi ;e, and 
caufe the wag* on* that arc upon it to be ranged in order, 
and march to the rcar-rnard, in order to fcnifh its defeat, it 
it Hill continue,, to make relifiarcc 

It is necc'Jary to obfvrve, that fume troops ou -ht to be 
left at the head an 1 a!on:j the convoy, in order to take 
care that the lr rles are net taken oil from the waggons, 
and that nene of the iuluicrs or drivers make ulc of that me* 
thod to tfcape. 

It the 'CiterJ his not troops fufficicnt to be divided into 
three be dies, he can place mnbufcndte to attack only the ad- 
vanced ruard and the centre. This mull be done with vi- 
flour, but rot till the troop', o f the centre fhdtlnve paffed ; 
and the attack ibuul.l always he extolled by the i:i&niry 
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with the bayonets fixed, and without firing, and hv the ca* Olerll*^^ 
valrv, httfTars, and dia prims, (word in hand. The gens- 4 lllC ^ * 

ral fhould not then Hay to nuke priioners ; but fhould put * - 1 

to death &U thofc whom he find* armed. If tire two h it 
df.tachmmt* arc beaten, lie fhould :n?rch with the remain- 
der to the rear guar J, which, not l-ciug ilroug enough to 
refill a body of troops much mare numerous, will undoubt- 
edly betake itfelf to a retreat. As it is the convoy, and 
not the troops of the cfooft, that is the principal object, the 
general fhould leave only fame troops of h -filar* to purfue 
the rar-^uard ; he fhould make the wa-*ons file off as fail 
as poffible, and conduct them the nr arc -l w. y to the camp 
or the neighbouring town ; or it this cannot be done, he mutt 
burn them and carry away the horfes. 

Sect. VI. Of ihc Attack of green and dry Forages, 

Ns xt to the convoys, the forages become moll ncceTary 
for the fubliltcnce of an army, as it is by them that the ca- 
valry is fuppurted ; and if a jeneral can contrive to deprive 
the enemy of them, or to moleft him in the mskiug of 
them. Ins cavalry will loon be without refourcc, his in I aw try 
without hr !<»3gc, and bis artillery without the mean? of be- 
ing conveyed. 

; he detachment deftined to attack a party on a -ern fo- 
rage, made in an open country, fhould be conroofed o' in- 
fantry, cavalry, ami huflars : the infantry fhould not appear, 
b*:t ought to remain in ambufeade in fe me hollows, behind 
fomc hedgts, or other favourable places ; and it (hould be 
careful niit to (how its arms ; becaufe, by the gfittcrin; of 
tlic 1 1 eel, they may be ducovcrcd t the cavalry fhould be di* 
sided into two bodies, three quarters of a league one horn 
the » ther, taking care to be able to g,h ia ca.c id* ncccUuy. 

A* for the buffais, tl*ey fhould be ihiiributcd about in many 
frratl detachments to the right and left, and in the centre 
of the two bodies of cavalry ; upon one of the Hank> there 
fhould be a mine numeiotu body of huifars pheed in am* 
buffi, at a greater difhaoe than the (null dctachntentB. 

Every one of tliolc (mail troops (hould have a number of 
trumpets W'ith them ; and when the chain is termed, and * 
the foragers fpread over the pl-fin, a pirt ot thefe det-ch- 
-nunts llioul ! leave the ambuicades, making n great noitc, 
ami attack thoic belonging to the enemy which arc advan- 
ced ; ?.nd thefc dctachmenin will clmrgc them with fo much 
the more vigour, as they* will be iuH'imcd by the ierge body 
of hufTars in nmbufeade behind them, and which ihouM march 
to fullain them, and attract the attention of the officer com- 
roanding tlic cfcort. It may happen licit tliis firll attack, 
made on one fide only, may induce the enemy to untuinmb. 
the chain in fume place, by which it will cotifeqnectlr be 
weakened ; and ir to the other detachment of huffitrs Jluil 
inilactly advance, followed by one o' the bodies of cavalry, 
in order to attack thn part that has been uu'uruifhcd. if 
the tnemy, more prudent, does not weaken the chain in any 
particular part, but contents himfclr ivith nuking the referve 
march to the afhflaticc o* the troops which have been at- 
tacked. the fecond attack ought always to take place ; but 
in order to employ the enemy everywhere, the fecond body 
of cavalry fhould march and attack the centre. This at- 
tack ought to be made with ureat brilknefs (word in hand, 
whether the er.terprile tucceed or not : if it fucceed, a great 
advantage may be drawn from the rout ot the chain. Whilit 
tfie cavalry and past of the huflars are purfuin g the troops 
of the efiaiti, the other part (hould fall upon the foragers, 
where they will without doubt find but little refinance. *f 
the attack do not fucceed, and that, by the good diipoU- 
lion of the troops of the chain, the detachment hss not been 
able to force it, it Lhould retire to the infantry that has re* 

Brained 
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mnin#d behind in afnbufaulsi ibis infantry vrill facilitate the 
O t ^rj*t»n i rtl|Ml Q f t ^ e c * v ~\ t y aTK J huuar*. Hut fop pole that l'ie 
ei«my, too eager, ii carried away bv this fir'! fucc.*>, a 
great advantage may be derived from his Imprudciet, by 
attacking him rrfolutely. The whuL; ftten th, and tich 
body Icing united, it is to be imagined, and i-vea hored, 
that the advent n»e will luru on the fldc o tluife tro .'>» 
which were icpulftd but a moment before i #«ni ti e more 
fo. as the general coruiuf.* -ng the chain can hive pii'f ivd 
only with 1 is cavn'ry. his ivi r*. ai'd -'rigomt 4 ; becaule h'« 
in antry will hive remained in the po'ls which it occupied, 
cither to guard them, or to fwftain the boric, fuppofin,; they 
fhcKild be rcpullcd. 

If the forage «* mode in n mountainous country, the in* 
fantry trull a;t alone, the env?lry being only ncceTaiy when 
it can have ground on which to act , arid luilain the infantry 
in cafe it is remitted : the in'antry thouM attack the ave- 
nue* ctJ the height#, and poflef* it fell, a* much as polable, 
o^ thofc which have the rreateft command, and make the 
attack in many places, as in an open country. Theft dif- 
ferent attack* render the tr.einy undetermined with regard 
to his diipoiittom ; he doe* not know where to fend 
ar.ee : the uncertainty of the General become* vifihlc to every 
<*{fie-r, and commumates tlfclr to all the troop* ; and thence 
procctds their confufsun, and conltqiiemly their defeat. 

The orifoner* and liorlcs that have been taken fhuuld be 
font off firft with an eftnrt ; the reft o* the trorijt* will re- 
tire immediately after by the lhorteil road. It is cruelty 
to abandon the woun *ed, whether friend* or cr.< tries ; and 
as the detachment has undoubtedly found, within the cir- 
cumference of the chain, tome wooggon* wi'h tunics to them, 
they flicmM be made ufc of to carry off tlie woundc who 
Ihould alfo be fent on bchue : if there arc no wiggoa*, the 
detachment mull take them :rmn tin: neighbour mg towns. 

The titlark of a dry forage is conducted nearly in the 
fame marrer a* that of a green one ; but it is o^cn ncccffa- 
ry to employ a greater number of troops ; became, a* the 
forage is made in the vilta'io, it i* alrrofl a certainty they 
will all be cuarded by infantry fnftained bv cavalry ; where- 
as the chain o' ^rctn forage Li formed with a much greater 
EumUr of cavalry than infantry, unlefs it ihouJd be in a 
country where cnvalry canr.ot ail. It ift difficult to force 
l lie village* where irr'antry is iull.iit.ed by cavalry \ whereas 
it is cafv for cavalry to attack each other in a plain, wheoj 
the affair is immediately determined i but it is not fo fuon 
decided when entrenched itiiantry i» attacked by infantry : 
tut whatever rclVtUnce s commander may find, he Qionld d« 
wav* attempt to force it. As the principal object ii to 
prevent the forage, it U obtained by attacking the chain 
brifkly and in all pan* ; bccaufc it i* certain that the gene- 
ral commanding the forage will caufe the forager* to at- 
ftmhlc s or tile, feeing the chain attacked, without waiting 
for an - *dcr, they will of their own accord difraifs, and fly 
toward the camp : but whether they affendde, retire in or- 
der, or drift for themfehc*. the end i» aufwcred, and the fo- 
rage is ieft unperformed. It by their flight the commander 
cannot hope to make any prifoners, he mull keep the troops 
of the chain at bay fucli a length of time as to make it im- 
pofule to continue the feeage tor that day : he Ihoul* even 
if pofTble endeavour to forct? them to retire ; which ^ they 
do, he Ihould purine them lung mou lt to be ccrum of 
their retreat, and then coht& all the waggons the 

neighbouring village*, caute them to he loaded with the .‘o- 
nt<e intended for the enemy’* army, and conduCl it to the 
camp : if they do not retire, the commander mull remain in 
fii>ht of them du'in? the night, and fend to the camp to 
demand a reinforcement of troops, in order to oblige tire 
enemy lo retire. Foi the Uuic rcafou that a tongc thould 
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not be abandoned till the laft extremity, the troop*, that OClrf ve 
would p'cv N *nt the enemy from attacking it'ph mld Ire abfo- ^. c M T1 ^ 
»'!lely h.mt uoon it, at the fame time without exposing 
them f elvc*» to the danger of being treat by any a(Tiil*ucw* that 
may coroe from the camp to the troop* bJon^in^ to the 
chain. 


Sect. XI. 0/ th PaJ:»e of Rivers. 

Tmte it. iiV\lly an operation of wir mrit diffirtdt.lhan 
the pafTa/c of rivers, wlulft v-ar cannot be car lied on in 
countrte* where there r.re rot river; to he pofled. 

Rivers may be paffed by fwimmin;, by fording, or upon 
bridges; but fmsll bodies alone can pafi v/ith fa*ety by 
iwimmir. s and, iinle's the ilrcam be very fhallow, none but 
the cavalry fliould oafs at a lord ; tor it is furcly much bet- 
ter to throw over a biid :c or two, than to expolx the infau,- 
ti y to the fatigue of wading throu >h a deep current, or the 
art llcry and baggage to the danger or bcin : dama*cd by 
water. When a ford is diicovcrcd an ’ intended to be m^de 
ufc of, it fliouhl be fecured in ev\-ry pait, and ihe foldicrt 
employed for that purpafe fliould be lurnilhed with proper 
initrumrnt* to clear the bottom of every thimj which may 
retard the pafTagc. It* banks IboukJ likewile be examined, 
that it may be known whether tliey are of difficult or cafy 
accets, and whether the ground on the other f.dt be madby, 
or furh as will permit the troops to fom im.rediately on 
their landing. When bridges arc to be built fer the paf- 
fasfC of the annv, they muft be laid upon scats, roxroxs, 
r t l t s. or wo-vjen horses (fee theft articles); or in fomc 
cafes rai rs m^y be employed inftead of them t and when a 
general is Turnithed with thefe neceftaries, lie will pifs the 
latreft river, in the abfcr.ce of the enemy, without difficulty 
or the loft of a man. 

It is uot, however, to be fuppofed that the enemy will 
be ahient. When a country' is invaded, the army that is 
deftnding it will codeavour to meet the invader* with the 
gi cateft advantage ; and a* in the paffavic of livers the ad- 
vantage i* wholly on the ‘fide of the dcfenlive army, the ge- 
neral comnr-miiu/ it (ho Id there, if poflible, uppote the 
enemies of his country. We (hall ihetcfore, in this ftetion, 
treat, iJJ t O' the delcnce ncccffirv to be made for oppoling 
the enemy, and preventm * hi* psdfige; Of the means 
which a general Ihould employ in order to facilitate the paf- 
fage, not wit hll »ndtn \ the enemy’* oppofition; and, % v//r* 
We fh.\H demonftrate by facia the ftcureft mcdiod of re- 
treating. 

I. It wouUl he impoflihle to run through every precau- 
tion that can be taken to difpute the pillage of a river ; we 
(hall inert fore confir-c ourfelves to the principal cues, bjr , 
(uccinft relation of the different fyftems of the authors who 
have treated on that fubjert. 

The firft precaativm to be taken, accordin g to the che- 
valier «le Folaid, is, to draw off all the bents which are up- 
on else river ; toobferve whether any other river has a com- 
munication with it : to examine the courfc, the windin a, 
and the moil accefliblc parts of it ; to rsilc good redoubt* 
near the banks ; to tender the bottom uneven by means of 
fick* and bafleets filled with ftornrs, large tree* with their 
branches, and by flopping them with flake*. 

To this prtrcau’icn may cc alto added another, which, 
executed with exa&aeis, may produce «fwu effects $ tlut is, 
to throw whole tree* with their branches into the river, not 
fo heavy a* to fink to the bottom, but whofe Gate and quan- 
tity (hall be fo confiderablc as not to be ealily ilopjKd ; 
their branches fhould al’o be interwoven, tu.d 'ormed hke a 
chain from one bank to the other : they Iho ild be held fall 
till the enemy’s army is engaged in the ford* or upon the 
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Offensive bridge^ at wlucb time they (hould be let into the current, 
Qyir d'.i* qni t *J{nef$ of which wiil incrcafe the force of this kind 

" * of moving bank, whirh will overturn every thin:* it meets 

w ith, foldiers, bagz’ge, horfes, bridges, and boats : in flsort, 
nothing will be capable of withftanding it, if there is any 
degree of rapidity in the torrent. This mithod U pointed 
out in M. de I’uylcgur ns levelled again II brid/cg only. 
To avoid alfo giving any fufpicion to the enemy, this chain 
of trets can be placed upon the bauko: the river, of which 
f«»mc engineer mutt lmve been care’ul to take the dimen- 
fiooB before ban ! ; ami when it (hall be nearly the fame fize 
ot tlie river, nod the enemy is pacing. it mud be held at 
one end, U’hiH it is thoved off by the other ; the « r hr>lc of 
it will be t-ken by the cunent, which, without any other 
afliflance, will duct it agxinll the enemy. 

In regard to the tioops detrgned for rhe defence, the bell 
method, according to M. Folard, is to form fmall ca.nps of 
3000 or 3CC0 men, a hsguc ditlant one from another, with 
prtrolcs ar.d fiyuals from one to another ; to have canoes, 
in order that the river nny be croflxd lilcttUy an the night 
by foldiers, who will endeavour to make Tome prifoners, and 
who will alfo liflcn in order to discover whether the enemy 
is preparing to march. A general (hotild particularly en- 
deavour to pofTeit himfelf of the iflands, if any, under cover 
of which the enemy may attcmjrt the psfla,;c ; and if the 
general can be certain that the enemy’s intention is to throw 
Over a bridge where they are, in order to fet out from 
thence, to fave fo much of the way, the general will by this 
means afTitre himfelf of the place where the enemy will at- 
tempt the paffage, which circumllancc will be almoll futfici- 
ent to prevent him. 

But in order the better to explain the manner in which 
a river (ItoulJ be defended, let two armies be fuppafed, 
one of which, confiding of 47,000 men, defends the 
parage again 4 ( another of 60, coo. This Jail is divided in- 
to three bodies 5 that of the centre confifts o’ 4c,' 00 men, 
and the two others of 10,000 each : the centre-body is en- 
camped nearly oppolite to the place where the paflage is 
intended to be effected ; of the two bodies which arc upon 
the flank j of the centre, one will ferve to keep the enemy in 
fufpcnce, with relation to the true place where the pafTage 
is designed. They ought to be continually moving, lome- 
times at a did a nee from the main body of the army, and 
pretend to throw bridges higher up, or lower down, in or- 
der to induce the enemy to divide and fepaute the diffe- 
rent bodies of his army in fuch a manner, that they can 
no longer be of afli dance to each other, or be in a condi- 
tion of oppoliug a (uperior body of troops that may attempt 
the paflage. 

The army defending the paflage is divided into many bo- 
dies ; three of 1 0,00 j men each, at a league diffancc from 
one another, and two others of ^COO men each, compo- 
fed of the light troops, both horfc and foot, and dra- 
goons, encamped at half a league upon the two flanks of 
the army. The communication fhould be preferred be- 
tween each feparate body, and conilant patrolcs kept- upon 
the fide of the river, which outfit continually to crofs each 
other : and detachments of huflars upon the right and the 
lelt, both up and down the river : the general is alfo fuppo- 
fed to have planted batteries of cannon, in different parts 
upon the (bore ; ar.d to be pofiefled of two dlands which he 
has fortified, and m which he has alfo placed troops and can- 
no : in fhort, he ia fuppofed to have taken every advantage 
of ground for rendering the pillage difficult to the enemy, 
and to oppofc troop* to him in every part where he may at- 
tempt it. 

&cc Plate DX IX. fig. 1. where A reprefents the camp of 
the main army, divided into Uiree parts, lor the defiance of 
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the river. 1 >, The camp of the Ti jht horfe, light infantry, a . r 
mid dragoons upon the wings of the army. C, Cilllc and h cr * tl0 * 
village, guarded by li.ght infantry. D, A town occupi- 
ed by the infantry belonging to the army. Jt, BndfC 
broken down. F, Iflands occupied by imantry. G, Polls 
of infantry dirlribuled alon r the fide of the river. H, Bat- 
teries eltabliihed along the fide of the river. I, Polls o' ca- 
valry, to keep up the coramuhicstion between the camps. 

K, Bridies conliruited to prrlcrve the communication of 
the iflands. L, Bridges conit mete 2 for the communication 
of* the camps. 

It, not with. landing all thefc-obftacles, the enemy attempts 
the p»fT*.»e,rhc (hould be attacked cs be debarks; and it is 
for this re a I on that the defending aimy (hould not be divi- 
ded into very frr.^M bodies, which, too weak to refill a fsipe- 
rior number, will be eafdy routed. In attacking the ene- 
my, there is ho dinner to be feared fnup their camion, 
which they cannot make ufe o* without annoying tlieir own 
troops ; whereas the cannon planted upon the fidv of the ri- 
ver, to defend the psffagc, can always fire upon the troops 
which follow, in order to fuftlin thole wlio attempt the paf- 
fige : there (hould alfo be infantry placed near tiiefe batte- 
ries, to defend them, aud to flank luch or the enemy a 3 lave 
already pafl'cd. 

There yet remain many ffratagems to be pniAifed on 
thefc occafious : a general may make ufe of choie mention- 
ed in the felt ion which treats of ambufeadrs ; and they 
(hould be particularly directed agaiuit inch places as arc 
fuppofed to be molt favourable ior the enemy. 'The hiflo- 
ry of prince Eugene, whom the chevalier Folard fly lea a 
great traverfer of rivers, furnifhes many examples. 

The general (hould be particularly ’Utentive in diflurbing 
the enemy when conilructing hts bridges ; which apocars 
tire more practicable, as the bridge iB never properly elta- 
blilhcd, it not guarded at each end : b* fide*, by the aflilt- 
ancc o f artillery, the enemy may be eafily presented from 
going on with his work. M. Fetiquicres indeed relates ex- 
amples, where the enemy hath n >t been able to prevent the 
bridges from being built under their very nofes; but betides 
the rarity of thelc examples, the precautions he ufed arc a 
very convincing proof of the difficulty’ attending fuch under- 
takings. 

A prudent general, and one who is himfelf acquainted 
with the river, of which the enemy would attempt the paf- 
fage, is guided by its deuth, by tLe difficulty of gainin,’. its 
banks, and in proportion to its tapidily : he often pretends 
to be inactive, permits the enemy to throw his bridges over 
it, and waits till he i« in the middle of his paffa'C. ; at which 
time he makes a furious fire upon him, fpreads Uifordcr a- 
monpll his troops, and overthrows his ranks ; and the ene- 
my. befidrs lofing a great number of men, alfo fails in the 
fuccefj of bis enltrprifc. 

II. With tdprff to the mean* to be employed for palling 
a tiver in the face of the enemy, it is. to be oblerved, that 
the general who attempts Inch a paffage, ought, in the firit 
place, to lie very certain of the ftradincltof his troops. He 
(hould place the molt intrepid in the front, in order to en- 
courage thofc who follow them : on tuch occafions every 
thing is to be appiehendcd from ill-dificiplincd tioops who, 
as loflh «ib they are engaged in the river or upon the 
bridges, having no longer any place of refuge to fly to, will 
be dilcov raged, and (pread the panic throughout the whole 
army. 

If the army pafles upon two bridges, it 19 impofliblt 
to take too much care for their (canity: liiilor) i* filled 
with ‘atal examples of bridres falling under the weight of 
troops. One of the great* 11 dangers ever experien ed by 
Charles Xll. was wheu, having caofcd a bridge to be 
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Offc j*e thrown acrol* the Viffuls, the wood which had been made 
O, cr*i* «*- ,jj' c of being t o we^k, aid th- timbci -work ill fccured, 
*" * the budge broke do mi whilil the king was pafluig. Chaika, 

the prince of Wimmbcrg, and many others, fell into 
the water : the king, having caught hold of a piece of the 
timber that was floating, *as carried away by the current. 
The troops which had already pafled found themfelves at 
the enemy’s mercy, who might lwve deftroyed them ; but 
they did nothing, fay* the hiilorian Nonibcrg, * ecaufe of 
the heights ol which the Swede* were in poflefiion, and 
fro n whence they kept a fire upon the Saxortv. Wat it 
not rather an inflancc of the gaod fortune which ufirdly at- 
tended that intrepid prince ? 

It U probable, when a river is paflT*d upon bridges in 
prclcncc o’ the enemy, that they have been built before his 
arrival, and conhquu.tly there has been time to entrench 
them at tacit end, but particularly or. that fide next the enemy. 
Thtfe entrcnchmt Ihould be made in luch a manner as 
to prevent the bn: 1 is fr.ini lu’ng flarked by the enemy's 
cannon ; therefore, iulliad «>t the entrenchments umal at the 
heads o* the bridge, fivh a> a Itoni wink, n crown-wo^k, 
ci a half moon, the cne'jd Ihould cafcfc redoubt* to be 
thrown up, the fartheft of which Ihoidd be jOO yards di- 
(lance, and opnoOtc to the bridge ; and the others ihould be 
thrown up nearer to the hanks of the river, forming a fe- 
micirclc : in order for their better defence, the general fliould 
follow the lame 'Jifpofnions which have been laid down in 
the preceding part. If there arc many brHgcs, they ihould 
be conflruflcd as rear each other as pufliblc, that the fame 
redoubts may equally lerve to cover the.n : the rcafon of 
thefe redoubts bun placed at a diftance from the bridge* 
is, that, as the troops pals, they may Have room to form, 
and luflain thufe occupying the redoubts. Thefe redoubts, 
it mull be aekuoulcd iCii, require a greater degree ol labour 
than is requisite for the c uuru&iuri uf a half moon, or even 
a crown- work ; but it teem* impoffiblc to pafi a river upon 
bridges in pretence of an enemy, however llrongly they may 
be crtrei ched, if there is not fpace enough left between the 
entrenchments and the hiidgts to contain a number of 
troop* fufficient to oppoic the enemy, and to give lime lor 
the remainder of the army to pafs. Labour Ihould never 
be ccnfidcred when an emerprife is fuccckful ; a general, 
therefore, fhoul-1 never (pare any pains for the attainment 
of his ends, but Ihould take every' precaution ncceflary for 
fuecefs, V.'ithout troubling himtclf about the time and the 
bbour it will cuff : the glory ol having forced the enemy 
to leave the p-t r, ge open to him makes fufllcitnt amend* 
for the trouble he has given htrofcl? in order to attain it. 

Suppofc an army of 6c,C3 d men would pafs a river, 
guarded by r an ar:- y of 4c, coo. Let it alio be fuppofed, 
that the artr.y intending to pafs has got the dart o‘ the ene- 
my, cither becaule he was not yet arrived, or became he 
has been amufed with marches and counter marches ; that 
the general has atfo had time to conflrufil three bridges, 
and to entrench them in the manner above-mentioned : he 
mail begin the pafljge by cauling the redoubt* to be oc- 
cupied by a battalion, or halt a battalion, according to the ir 
f:ze ; and be mull plant cannon between thole icdoabts, 
with infantry to guard them. Thefe difpofitions being 
made, the army muil march in three columns ; the centre 
cotuu.n muil be entirely in rantry, and the other two com 
pokd «' infantry and cavalry. As the infantry palTcs the 
bridge , :i mull div dt, ar.d form columns, confiding of four 
battalicni cadi, which mull pa s between the redoubts, ha- 
ving cannon upon ihetr flanks : the cavalry mult pafs to the 
rk'bt and le!t through the interval of the two rcdoubti ncar- 
cil the river, and rorm in order o. battle upon the flanks of 
the columns i the right wiug with it* towards the ri- 


ver, and the left with its left. When all thefe columns Offenfr. c 

(hall be foTr.rd, and rody ro march towards the enemy, 

the right and left pf the two lines of cavalry mull fudain 

it ; and the right o* thefe o f the right, as well as the left 

of iho'e ot the Ie!t, will m.vch to put thcmfelvcs in a line 

in preUnoe'o! t!ic enemy : in this pofition the army muft 

march toward* tlie enemy, and attack him, if he is fo ralh 

as t » liazaid an ail ton ; and it he flxmld rctin before the 

army i* entirely pafTed, the paflajc will be the more cafily 

effca-d. 

Set Plate DXiX. .ig. 2. where A \ A are bridges of boats. 

B, Redoubts which cover the brid .es. C» A battery, un- 
der cover of which the infantry work at the conft’ notion 
of the redoubts. 1 ), A battery to prevent the er.cmv :rom 
annoying the a-rny on its march E, Hie march o ( the 
army'. F, ’Hie artillery didribuied among the brigadrs of 
infantry. G, Infantry, forming iu columns to open on the 
opposite fide through tlie intervals of the redoubts. H, 

March of the columns into the front of the redoubts, where 


they halt in order to give <irnc :or a part of the cavalry to 
form upon its flanks. I, A battery ended to facilitate the 
forming of the cavalry. K, Cavalry, which, in gaining the 
oppofue fliore, forms in order 0: battle, and polls iticlf upon 
tlie flanks of the infantry. L, Eight battalions in column 
upon the right wing o: the army, to go and examine the 
village, and attack the enemy in it, in cafe he lh *uld be 
pofTclkd o‘ it. M, HufFars and dragoons, who have taken 
poflefli.m f the height which ts on the left wing o: the ar- 
my. N, A brigade of infantry polled next the height, co- 
vering the left wiag of the eivdry. O, The difpofition of 
the army matching up tivthc enemy. 

From this difpofition it appears, that the army which at- 
tempts the u..fl4ge is all noil certain o r fucceeding ; it is 
(hcltcrcd behind the redoubt* during the paflage of the 
bridge* ; it lias ground to form itfclf upon, and to (how it- 
filf in full llrcngth. But it is feldom that a general Im 
time to build the bridge* and entrench them after this 
manner, wlu-n the enemy is on the oppofite fide with an in- 
tention of difputing the paflage : fo circumflanccd, he mull 
endeavour to find fame tbxdi, and, under (heller of one or 
mote iflands, conflru£l a number of rafts behind them; he 
mull endeavour to keep the cremy at a dillance from thofe 
places by marches and countermarches ; and when that in 


done, he r.rufl ciufc the cavalry to ford over with grenadiers 
and labourers behind them ; thefe labourers muil throw up 
entrenchments a* fait a* they can, whilfl. frdh infantry is 
caufcd to pals over upon raft^ Provided thefe entrench- 
ments can flop the tnc.ny for lome time, and contain infan- 
try enough co refill him. the remainder of the army will be 
very loon pafTed : the cavalry will at the fame time pafs at 
the lords which have been difeovered, in order to cover the 
flanks o' the infantry ; when it will lprcad over the plain, 
being iticlf protected by the mlantry, a* it leaves the en- 
trenchments in column*. 

The pafTage of a river cannot be fafely attempted, if the 
general does r.ot provide for a defence and take infinite pre- 
cautions to protect the army in its patfage. 

All that authors have laid upon tliis (object, ariics from 
this principle ot Vigetius, which they ftem to have com- 
mented upon, and to which they have replied different ex* 
rmplcs. “ As the enemy (fays lie) arc aocultomed to form 
ambufetdes, or to attack openly at the pillage of rivers, the 
general ihould po' r cls himlelt beforehand of a ood poll on 
the ojipqhte fide, and entrench him I el r even on that on 
which he already is, to hinder the enemy from attacking his 
troops, fcparnttd by the channel of the river ; and itiU, in 
order for greatei fecurity, the gtnc.al Ihould caufc the two 
poll* to be tutrcnchcd and well palliiaiiocd, that in. cafe of 
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‘•fenfire nn attack, he may he able to fuRain the efforts of the cne- 

f> --**» n . m y without great loft.** 

w — v*—' ft rr»«v not be improper, in this place,, to relate a difpofi- 

tioit nt M rie ValievtV, ’o^med bjkwi this principle. 

He favs, •* After the cannon arc planted, a pampet 
fro il l be raifed upon the hanks of the msr, 2QJ ya d* 
in length or thereabouts, hchic.d wh'di form, infantry fliotdd 
be immediately laumhrd from the centre of tlie parapet, 
and fi»me fsitdim with labourer* fent over, who muit imme- 
diately c red a (mall Ini.’ moon: u loon as that is done, 
mo-c foldicrs (hoold be fent in order to defend it in cafe it 
fh nil«l be attacked ; more labourers Ihould alto be fent to <- 
jtet another half-moor, both upon the right and the left. 

•« Jf the labourers arc not annoyed by the enemy, they 
fhouk! at the fame time crcft an horn- work, whole wings 
Humid be flanked by the fsrll pan pet, and the ca-.oon plant- 
ed in it : if the river is fc» Ian c that the wing of the born- 
work cannot be defended by mufquctty, it ir.uil be defend- 
ed from the hair-moon, made from thence to the water." 

in the mean time, the rcncrab Ihould canfe the bridge to 
lx: continually worked at ; and, its i -tm sb it is finished, make 
the troops oafs over it, if the enemy i# not in light ; but if 
he is the horn* work muft. be completed, to prevent the 
enen.y from felling upon the troops as they pafs. ’i he 
l,ont work being made as tlmn r *«■ is judged neceffary, ns 
fm ch infantry as ’t will bold IhouM be lodged in it, with 
fome ficldpicccr. ; and as the cannon upon the riling will 
keep the enemy at a dillancc, the general may ewderthe ca- 
valry to mf* : but if ill ail thia cannot he vflfccVl but be- 
fore an army very inferior. If the enemy’s army in of f«- 
pet ior force, the f tfell method is*to try a palfigc at feme 
farther dillancc. Hill keeping the army in li’ht as lo g as 
poflih’e, and concealing from the enemy that any troops 
have been detached. 

It is impoflible to forefee every flratagem that may he 
employed, a* they depend upon many circuit (l ?nce* ; but it 
m always ri"ht to fend, if poiTible, fome trolly fpy to difeo. 
»er the enemy’s pofition on the other fide of the river, what 
ubflacles be can place in the paffage, what methods arc to 
he ufed to av id them, and what parts ot the bank arc moil 
acce'Jjblc or heft guarded. 

A general fbould make ftnny falfe attempts, particularly 
at thole purrs where he krit intends palling; they fhottld 
be made as frcrctly as poffible t and tlfo, in or lor to deceive 
the enemv, the general may throw over two or three bridges 
a* haxard, in fight ot the enemy, at thofc very places where 
J K . I,** refolvcd not to pat* : the enemy's whole attention 
will be directed to that lidc ; arid a conftant fire Ihould 
be math: on him from the other fide, fo that he may nor be 
mirtruftfu! of the ttntngem. There is «o doubt of thefe 
bridges being taken, which is of uo confluence, provith-d 
the enemy is amufcd, sod the -cneial h« time to throw over 
another bridge at a dillancc from that place, by which he 
ceo paf*. 

We cannot pretend ro recapitulate every ftratagetn which 
a peners) nry practifc ; in the Idlturi** of prince Eu :c**c 
?nd Charles XII. the reader- may fee the different metlnrU 
which they made ufe of; it will be fufficunit here to relate 
the rules laid down by Montccucrtli, w*t!i fome modern ex- 
amples, by which they feem to be corroborated. 

i. The general mull plant artillery upon the bank oppo- 
f,tr to the polt he intends taking ; which will be attended 
w»ih r»vat »dvama -e. if the river lorm^a re entering angle, 
and if there is any ford rear i:. 2. In proportion as the 

conftni&ion of the bridge advances, he Ihould poll fome in- 
fantry upon it, in order to keep a fire upon the oppoftte 
(bore. When the brid. e is completed, he mud caute a 
body oi in antry, fome cavalry, fornc field- piece*, and lomc 


R . Tart , 

pioneers, to pafs It, In order to fortify the herd o f the Oflkda 

bridge on the either !VJe. 4. The general nv lit take great 

care that the enemy h’S iv>t pobed armed barks, or other < 

roach* res, to break down the bridge when half the army 

fha'.l be naffed. 5. It the genera! would preferre the brd *c, 

he mull rorti'y it at both ends, and phee fufficicnt guards 

in it. 

Jn 1743, prince Charles intending to oafs the Rhine, 
kept a continual fire upon all the French polls from 1 t 
o'clock at night till three in the morning, in order to con- 
ceal his real defign with regard ro the paffa r c. Marfhal 
de Coi »ny affembled his aimy in three htrge bod’es, and lay 
till night upo'i his amis, the only prudent Ilep he could ttke 
on th it occafon. By this difpofition he found himfelf in 
a condition of tra reporting hitnfeb. opoofte to the ifle of 
R'j,n”c, of which the enemy was in poffeffion ; and it i» 
will known that they ended the campaign there, without 
being able to pemtrate into Alfacv. 

The number of columns ought to be regulated by the 
breadth of the ford, or by the number ot bridges that are 
tfiabliftied, * 

Tlnf third of June 1747, «t day-bterk, the army com- 
manded by M. dc Belle ifle puffed the Vur in five column*, 

Tli'* paffage was effected without any refiftancc on the part 
of the enemy, and M. Belle ifle had 15 rr.cn drowned, »h 
though there was a chain formed of peafants, acquainted 
with the fords to diredt the march of the columns, ?nd to 
affill the foldieTS who were carried away by the rapidity of 
the current. 

III. All psffiges o’ this nature, whctlier in a march, 
in defence, or tor an attack, may be 'ortfeen. A gene- 
nl may, at n dillancc, mike all the preparation* neceffary 
for tbife operation* t he may anticipitc or fortfee the 
di r pofit : ons of the enemy *. in regatd to a rrtrca» it is other- 
wile t for although it mat hive been provided for, a gene- 
ral cannot be certain whether it can he effected after the 
manner he hath intended ; befidcs, hr mull, in a retreat, 
unite all the diffVient ditoofitions already mentioned : the 
lr*ul negligence becomes irreparable, and gives the cr*emv a 
very ’reat advantage. A moment loll, a movement dilco- 
vered, may alio be the ctuie o‘ a rout, and render the re- 
treat impoffible, or at lead very bloo 4 y ; therefore if a ge- 
neral, in thele drcucnftsnce#, has not a perfeft knowledge 
o ( the river he has to prtfs, if ht has not been careful to pre- 
ferve the bridge*, or to keep the materials and inftrunients 
proper for the throwin * over ot new one*, he will be unable 
to pafs in ,li »ht of the enemy. Xenophon’s retreat with 
the Creeks rttrnifhc* examples ot the.paffageso* ri- 

ec-«, yvtiich a general Ihould always have prcfer.t to his view. 

Whtt prudence, what activity in founding the fords 
whenever he met with any ilieum or river to be croffrd 1 
What orders to prevent confuhon amon» hi^ troops, and what 
ftratacems to avt»d bein r rcpulfcd ! 

I: a general is certain or rcturring by the fame place at 
which lie has formerly puffed, the bed way would be, at Vi. 
getio* lays to Iwve the bridiTC* guarded, and to creel a ort 
with lm^e ditches at the head of each, for their fecurity, ar.d 
to place troops in it 10 guard the bridges and the paffage, 
ts Ion » a« RiaM he thought neceff$r\', 

Thu* circumftanerd, a reitetal Ihould entrench the bends 
o* the hrid res in the manner already directed ; and thnt the 
trrwips may paii the bridges without con'ufion, according 
a* 00c brigade of infantry (ball enter the circle lormcd by 
the redoubts, another Dull pa f s. the bridge, and that which 
enter* (halt take poffcffton of the pods which that which 
paffes occupied ; he mull be careful to edahhfh batteries of 
cannon to the right and the left, on the other fide of the ri- 
ver, to fiauk the icdoul)’.-, ani ilcfeud the approach to them) 

fa 
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/*fteG*e fo that when the whole trnty (hall have patoil, the troop* 
Of* * l who occupy the redoubts rr<?y retire with calc. The ca- 

_ 1 wiry will pais the bridges without flopping behind the re- 

doubts. 

In a retreat of this kind, the infantry fhould msrrh in co- 
lumn, and the cavalry in wrder of battle, upon the flanks of 
the infantry. Be fine the march is begun, fume troops mull 
be frnt to occupy the redoubts; and a* loon a* they (ln!l 
be in poi r cffion o: them, the army will p.U it felt in mar eh, 
and proceed towards them. The cavlry u f the right mu 1 
pafs ever the biidgc nctovft to it, and lint of the left will 
do the lame. The columns ol in ‘an try mult enter by the 
fuacrj which are between each redoubt ; the grenadiers end 
the piquets mull remain, in order to furtair. the troops oc- 
cupying the redoubts : lomc pieces of caution fhouM alio 
be kit to fire upon the er.ettty in calc he fhouM app'ofich 
too near | the columrs mult paf» over the three biid cs ; 
the grenadiers and the p'quets mull Slfo draw near the 
head of tlic bridges at night-fall ; the troop* occupying the 
redoubts mud cult them fsk*nt!y,and ptfs the bridges; they 
mud he followed by the cannon that l,;.s been left during 
the day ; tfcc grenadiers mull pals Lift ol ell ; after they are 
puffed, the bridge* mull be broke down. This may be c»« 
i’dy execute I, provided order and fdcticc are p inferred ; but 
it the cue uy entertains the leal fufptcion of the redoubts 
bein ’ abiniioned, he will Cvnte in full ffren »th to attack 
the irmr.f> dill urruinivg on that fide. The It r.oops, too 
weak to rc.ift a fuperior number, cannot avoid being tualcn, 
fl.tuglitcred, or tirow- e J , t;.c cannon taker., and the bridges 
bond. 

I' or greater fecuritv, the grenadiers and the piquets may 
be furtulhed with chcvnux de-trife, which will make an cm- 
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mufketry, anJ he Idft not a f»n ( .itf nun. At dijr-brcik the ^fiVulWe 
army formed in orltr of battle, upon two line*:, iu order to 
give time for the Imperial*!!* to retire -root Fladlin* ; and 
a* loon as they had j fined, the army put itfdf iu march in 

four column*. 

It is particularly neccfkry, either in pafla/cs or retreats, 
to be acquainted w.:U the nature of places, arid if they arc 
fit to funuth the timber ncccflsry tor maki-iq taits and 
bri.l 'e*. In Germany, am! countries where wood is very 
plenty, in order to p.ifc with greater expedition, a general 
can rn'ike ufc of raft* or in,' brid.'cj. (See Fljini 
Two may be placed, one upon the right, the 
other on the left, o. a bridge built upon piles ; by which 
means three columns can jvfr at once. It fhould be ob- 
ferved, that the filing bridges arc by no means fecurc 
agamfi torrents. 

In 1742, count Saxe having ht forehand pdfeOed himfclf 
of riioaalltu', cauled two fly tug bridges of ra ! ts, and a 
preat work. 0* redans, to be eroded, in which he potted five 
battalion* am! fome cannon. 

Or the 9th uf September all the baggage pnfled the Da- 
nube: on the icththc army put itlclr innrdcr of battle iirtwo 
lines, which retired fucccHivdy toward the liver. The lines 
palled one after the other ; that h, the cavzlry at the ford, 
and the infantry upon the Hyiti » bridges.— Six thoiuand of 
the enemy’* advaiwed guard were wi wefts of this retreat 
without dating to mule A it ; fo prudently were the order* 
given, and fo exactly executed. 

It is in retreat* that btiJges are moll liable to bleak un- 
der ihc weight of the troop*; it i* at that time the proem- 
lions *’C ne/lccted, bec<Milc the danger become; more p*xs- 
lin *, and they are not lullicienily acquainted with the rivets 


tnenchmetit, till the troop* which otenpied the redoubt* are 
retire A retreat urvci nieriis the epithet of J**% except 
it i* pcr*orn>cd with order, and w*f h the lof> o! a* lew brave 
r.en ai puflible, to favc the neff ol the army. 

iu every cntrrprifc formed by ayeneril in difficult places, 
he mult, according to . x i. de la Where, provide ?nr hie re- 
Cicat. Ia retreat* of si! kind*, adds the duke of Kuban, 1 
general cannot be too attentive to rc'.der it iafe, and to 
»"oid disorder : when it is tin: effect of hi* own choice, it 
outfit to he marie fo ea-ly, and to rxpeditioufiy, that he 
may not be under a uccefOty ol fightiii r. 

lhifioj the palTage of a river, or even after a general hu 
pa-’cd it, if lie fhould be repelled, the retreat becomes very 
difficult, acd c*nr»ot be performed without great lofc ; it is 
for that rvalon thr* many generals, who have been miitrutt- 
iui ot the Hrmn* i. of thtir tiuops, have burnt their ibip* iu 
tire port, in nnle'* to animate tlvrm to \idory, from couii- 
rivring tike impofSbility of retreati •£. 

i lie ffillowing -cfest* by M. vjaxe acrofs rivers, w ill give 
tlic reader ionic notion how fuch enterprises (bould be con- 
ducted. 

In ^k* csr paign of 1742, the difpofitron of that com- 
maaHer lor pidRiug the Danube owed its vvhclc lucccl; to 
feertcy, to hi* eddrtfu iu profiting by circumlUncca, and 
particularly to a very thick fog. 


oi*er which the bridges are thrown. 

Sfccr XI. Of Bat t Us- 

Or ali the operations of ? campaign, the moll important, 
and that w hich i* inert dtderving ot attention, is a let*. tie, 
bccaufc it i* <crcrally deeifivct every other operation i* but 
preparatory* to, or conlcqucnt o! it. A general cn ege* 
ment, f.»y* Vigctius, is efiru decided in two or three hour*; 
after wiui.ii there (catceiy remain* any rclouicc fti- the van- 
quifK-d. llai'Jtt, dity* M de Montccuculi, befto;v and 
take * way. crown.* ; from their dccifinns prince* cntiiKit ap- 
peal ; by them war put a;i end to, and the name ol the 
conqueror im mortal! zed. 

A general ihuuld by no means fuRcr himfclf to he lorJcd 
to a battle; neither (hoald he offer it but when there is a 
real neceflity ft r it; and even wIkui he gives battle, it ihould 
be rather with an intention of faring than fneddipg blood; 
mure with a 'ieur of aiTerting the rights cf !.:s mailer, and 
tlic glory of hie country, thin of oppreffing mankind. 
However bloody a battle may be, ft is always kfs fo than a 
long war; which, by reiterated troubles, coofurncft tlic trea. 
iu: cs o( fovetcigns, that finew of a Hate, an l drain* the blood 
of the ftibjvets. 

Nevertheless, there arc feme occsfiun* where ft is not left 


The two armies were encamped two leagues diftr.nt from 
«ch other, and the light lumps ikirmiihc'J together the 
whole day. At (even o’clock at night, count Szxc lent for 
the general officers, fumifhed them with i nil ructions, and 
r-au(ct! the guard* to be doubled. At nine o'clock, the 
baggage filed off over two bridges ; one of rafts and aoo- 
ther of piles : after which the infantry paffed, and the gre- 
nadiers, who formed the rear-guard, cut down and burnt 
the two bridres. The enemy advanced in order to charge 
bis rear-guerd ; but iH piece* of cannon tluit had been 
planted beforehand, very foon filcnced tfcc fire o: their 
4 


to a general’* choice, either to give or accept o* battle. An 
army of ubfc: ration, and an army acting «»n the defeufive, 
neither can nor ought to Ik dekrous of coming to acliou. 
Both the one and the other Ihould have no other object in 
view, than thatof polling itfelf in fo advantageous ifituxion, 
that the enemy may udthcr entertain a tlkought of attack- 
ing it in its camp, or any hope <x forcing it. TIk army 
of obfervation, w iioie only objed is to proted, or to cover 
the troop* ‘’ormrtig a liege, ihould never feck to fight the 
enemy, imlcfs attacked by him : the other, obliged by its 
want ot (trengthtoxd upon the dclcnfirc, fiiould only be 
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dcfirtnu of occupying advantageous ports, t f > prevent llie Santa Crux hath given a particular detail of all thefe pre- 0 
' ns enemy’s cemtratimr into the country, and attacking it in parations. 

any po fit ion it Audi have taken. It is in thefe moments, which decide the fate of nations, "~ v ‘ 

if the choice is le t to the general, he ought to he parti- that the genius and prudence ot a general ought to be con- 
ctlariy careful, before hr conus to a refolution of giving fpicuoua; he IhouH fee, at tlte fame time, what is doing 
'battle, to rxaminc whether he can gain greater advantage among his own ai d the enemy’s troops.* llefide the pre- 
by winning it, than he wt!l fufl*i- damage by failing it. cautions which ought to hive preceded the day of battle. 

It is therefore neither caprice, nor a miiluktn courage, thofe which ought to he taken in the couife u the action 
or the dtfire of dirt-nguifhing himftlf at ati improper time, are fo numerous, that it is impoffiblc for them all to find a 
that fhould determine a general to give battle ; hut his fu- place here. 

periority over the enemy, both in the number and quality Some depend upon tbe general’s ability, others upon err- 
or troops, the enemy** incapacity, his ill chofcn encamp- cumilanrcs, which it is almort as difficult to deferibe, as to' 
marts and negligent marches, the neccffity of fuccouring a mark out the ncccflary difpoiitions tor them, 

place, or the certainty a reinforcement, by the junction It depends upon the general's genius and forcfijrhe to 

o: which the enemy will hecomt iupciior, or ciicumrtances make choice of intcllircnt, active, and prudent aids-dc- 
which tr.ay change the original dtfigns of the campaign. camp, to nflign to each particular body the proper ell com- 
This was the reafon which induced the rifeount Turenne, mander } not, for example, to place, at the head of m» 
in 1674, to give the battle of Emlheim, bccaufe the prince fat i f* one who has been long arcu Homed to the fervice 
of Bouir.onvi’le waited the arrival of the elector of Kra*:den- of the cavalry ; or, at the head n l cavalry, one who is more 
bnurg, who was coming to join him with a cor. I*, triable re- u(ed to the i% fan try, &c. ; to encourage the foldiers by the 
inforcemcnt; and if he had rot sjiven battle b fore that hope of it wards, and by motive* which muy fpirit them up, 
junction, tlie ttitmy's army would have had 1 very great fa- and to threaten thofe who arc lo unmanly as to tremble at 
pericrity over his. The reafons given by Montecuetdi for the fight of an cr.uny, or rafii enough to run forwards with- 
avoiding a battle arc, “ when the loft o! it will be more out order. 

prejudicial than the gaining will be ad vantageous; when in- The crural fhould alfo be capable of forming new 
f error to the enemy, or when fuccour is expert, d; when the fehemes, in order to render thofe of the enemy abortive ; 
enemy has the advantage ol the ground ; when i: is p* reel- he fiiould alfo take care, whatever may be the nature of the 
ared the army is woi king its own ruin, either by the rank or country, to difpnfe his army after luck a manner, as to 
rfivifoo of the commanders, or thiough the dr tment of render it equally Among in every part, that all the bodies 
confederates.’* It may . llo be added, when the enemy’s of which it is composed m*y protect and aflifl one another 
army labours under fomc ditcafa-; when it is in want of pro- without cim ufionj that the intervals ncccflary for acting bo 
vi (reins and forage ; ami that, di£ . earl cued by thete ciicum- well preferred, d that the reftrve can cafily march whe re- 
liance*, his troops dclcrt from him. ever it Audi be ordered: in a word, the troops fhould be dif- 

lt is on a day o ( battle that it becomes particularly nc- pofee! after fuch a ma: ner, that even before the action they 

cefTary fora general to be acquainted with his own ground, may perceive in what mauncr they are to ad. 

and alfo that which is occupied by the enemy ; to know in It is the work of genius to take advantage of circuro- 

what manner his wings are luppurted, the natiuc of the fiances, and to fubmit to them ; it is impoffiblc to forefee 
places where thefe fupporta aie ; whether lie can be fur- the precautions dependent on them, as the very circum- 
rounded, and in what part he can be attacked with the ftauccs mull be themfelves unforefeen : it is by a general’s 

gieatcfl facility. addrefs, ir. knowing how to profit by circumtlanccs, that 

But however efTcntial thefe branches of knowledge may he Ihows his lupeiiority in the day o‘ battle. M. dc Mon- 
be, it is not ah' ays the fuperiority of numlwr, or quality of tccliculi reduces all thr advantages that can be gained over 
thetroopr, or advantage of ground, that will freure the btll an enemy to four principal heads, which, in reality, are of 
dilpofed army froi". being routed : it is the forefight of the llicndtlves reduced to the knowledge of profiting by cir- 
grneral in the precautions he has taken before the battle; cumtlances; fuel) arc the advantages of number, when the 
it is his genius, his activity, his coolncfs, in the time of ac- eremy is beaten in his pofU, hib convoys, and in his forages; 
tion, and the capacity of the general officers ailing under when an amhufeade is furrounded, or when a whole army 
hir, that determine the fucccfr. falls upon a fmall, weak, and ft pa rated body: the lecorvd 

Ground, feemingly the mofl advantageous, often prefents head conlifls in tbe knowledge of the commander; the third 
©fallacies, which do not immediately ftrike a general, al- in the manner of fighting ; and the fourth in the advantage 
thou. ban rxpeiieuccd one, and which may prove fatal in ot the ground, fi general, who ptopcrly confiders thefe 
the courfc of a battle : how, therefore, wiU a general be heads, will difpofc of a combined army after fuch a manner, 
able te correct there mi (takes, if he confiders them as only that it may, at the fame time, receive orders without mif- 
trivul? At the battle of Cerignoli, fought on the :8th of lake, and execute them without confufion ; a very ncccflary 
April 1503, the enemy’s front being more extended than at precaution, and one which Hanno, general of the Cartha- 
f:ift it wes fuppoicd to be, in order to give a gicater extent ginians, ueglcdcd to take with regard to thr ft rangers allied 
to that o! the French army, it was neccfTary to continue the with them, which occafior.ed the troubles relate J by Poly- 
lines aernfs vineyards and thickets ; by which means, the bius. He fiiould have mixed the foldiers belonging to thofe 
ncgle&ing to fill up a ditch carried the defeat of the French, countries, where bravery is in a manner natural to them, 
and the death of M. dc Nu moors their general. with thole belonging to countries where it is more extra- 

A general fhould not always puriue his own opinion, it ordinary, 
being impoffiblc for one man to lee every thing; he fhould, Vigetius points out the precautions nccelTary to be taken 
time fore, caufc an exa£t account to be given to him of by a general, to avoid having cither the wind or the kin in 
whatever h« 1 annot have an opportunity of feeing perfonally ; his front. The wind, which taife 1 the dull, and blew it 
to inform himfclt by fpics of the enemy’s order of battle, and into the eyes of the Romans, contributed to the lofs of the 
act in confcqm 1 ceof that knowledge; he fhould poflefs him- battle of Cannae : the fun, on the other hand, da/.ztes the 
fdf of all places capable of containing ambufeades, which he foldiers, and lays open their dil'pofitions and evolutions to 
ought to have had examined lomc days before the battle, tkc enemy : in a word, the general fhould not ncglcdt even 
3 thofe 
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4^n.C«. thofe precautions which may be in appearance ufelcfs, whe- 
t>i thcr before ihc battle, or at the very time they may be put 
~ v ~~ in execution after the a&ion ; as the rallying the troops, the 
refrcfhin^ of them, the tetreating from be*ore the enemy, or 
the purliiit of him, fuppofinj the battle to be gained. A 
general ihould have beforehand formed the plana of the 
marches and the enterprife* he would attempt, and be al- 
ir.oft certain of the means of executing them ; if, on the 
contrary, he tails, he ihould have determined the portions 
by which the army, fixed in a camp ftroug by Iituation, 
‘may prevent the enemy from reaping any great advantage 
from his victory : he ihould alfo have provided for the fetti* 
rity of the prifoners, the hofpiuls. the plunder of the fol* 
diets ; in (hurt, for all that is necciTary for pteferving order 
and difciplme, ami every thing contributing to the fecurity 
of the troops ; the d’ttrds of the enemy, and the glory of 
the fovereign, ihould be provided for without waiting for 
the event ; for at rhat time confuiioti and dilordcr would 
prove more fatal than even the battle. 

In the treatin' written by Santa Cruz, upon the difpofi- 
tions before and alter a battle, may be fern a long detail of 
the precautions depending upon genius, and of thole which 
are regulated by circumitances. 

The general’s poft during the action ou^ht to be, ac- 
cording to Vigctius, on the right wing, between the cavalry 
and the infantry. Onozandcr fixes it upon fnmc height, 
and Santa Cruz towards the centre, in the front of the fe- 
cund line. Titus Livius and Polybius have obferved, that 
the polls of Scipio and Hannibal were always in thofe parts 
which were lead expofed : bccaufc. as obferved by Onozan- 
dcr, a general who runs into danger is a raih man, fuller of 
preemption than courage : neither is daringttefs, adds his 
commentator afttr Plato, always a fign of courage ; betides, 
a man who is really brave, is never daring but when it is 
abldlutcly necciTary. 

A general Ihould not always fuppofc that what particu- 
larly (trikes hint is right ; lie ihould realon calmly upon lire 
probability of it, in order to come to a greater degree of 
certainty with regard to the practicability : he ought alio, 
fays Vigctius, to be acquainted with the nature of the ene- 
my, and the charaAcrs of his generals, whether they are 
prudent or raih, daring or timid; whether they fight upon 
principles or at hazard : in effect, a general ought to be ear- 
lier or later in making an attack in proportion to the tafh- 
nefs of the cneiny. If, iays M. de Montecuculi, any lign 
of fear or coniufinn is perceived among the enemy, which 
will be known when the ranks, arc diiordcrcd, when the 
troops mix together in the intervals, when the colours wave 
about, and the pikes ihake all at the fame time, then he 
ihould charge and purfue the enemy witiiout giving him 
time for recullcCtion : io me dragoons, light cavalry, platoons, 
ibmt loofe troops, ihould be fent forward ; who, whiltk the 
army advances in order of battle, will go before to frize 
forne pofts into which the enemy muff fall. A general 
ought alfo, fays Vigctius, to found the fpirit of his foidicr*, 
and obferve whether they have a firmer countenance than 
the enemy. It is dangerous to kid an anny on to action 
that is not thoroughly determined to do its duty. 44 Bat- 
tles,” tars Vigctius dfcwhcrc, 44 are generally wan by a 
4zvts!l number of metr." i‘l»c great ntyftcry confift* in 
the general’s knowing how* to choofe them, to poit them 
well, con ormatlc to his plan, and the iervicet required of 
them. 

1 cannot alb, pi the realon (fays he) why paiticular bo- 
dies fight better again il other paiticular ones, or why thofe 
who have beat bodies llron/cr than themiclvcs, have in their 
turn been often beaten by thotc that were weaker : It is 
undoubtedly owing to want of confidence; bccaufc the place 
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of afkion has been different ; or from other rircumflarces Oflfenfive 
which cannot be laid hold of, but on the very inllant. 1'he 
iituation of the mind is (hown in the countenance of the v 1 J" 
foldiers ; it is declared in their difconKc, and by the mofk 
trifling of their actions. The general fhould conti.lt them ; 
he ought even to go arther — the bell countenance is not al- 
ways a fign of the firmed courage. Cowardice often con- 
ceals itfelf under the ma(k of intrepidity ; but foon as the 
action begins, the veil falls off, and the coward (hows him- 
fclf, notwithstanding all hit endeavours to the contrary. 

Neither at this time fhould a proper degree of rear be 
thought blameable ; nature mull be allowed to (brink iu 
that awful and uncertain Iituation : the coward gives him- 
felf up to his (ears; the bully fccka in vain to diffemblc 
them ; and the raih man, who cannot difliuguilh between 
danger and faftty, is fenfible of both ; the real foidicr is 
always modefl, and contented with having done his duty. 

A good general turns every thing, even want of itrength, 
to advantage. Hannibal, at the battle of Cannx, pulled 
his belt tioopa upon the wings, that the centre, which was 
compofed of thole on whom he had the leatl dependence, 
might be the fooncr broke, in order to give the wings an 
opportunity of furrounding the Romans. 

It alfo requires a very ftriCt examination in a general, io 
order to be thoroughly matter of the circumitances on which 
he (hould regulate his difpofitions ; and he will alfe find 
it fometimes ncceffary to make fomc change in his original 
intentions. It is always proper that the corps of relerve 
fhould be competed of veterans, and even of part of the 
flower of the army ; for ihould the army happen to be 
broke, this referve alone may probably give a new face to 
the action : .it was this method which Hannibal purfued at 
the battle of Zama ; where Scipio, after having defeated 
the troops which prefented themfclvcs to "him, wag afto- 
nifhed to find he had a new army to fight with. At the 
battle of Fontenoy, the houfehold troops placed in referve, 
with fome brigades of infantry, determined the lucccfs of 
the day. Kcvmhclcfg, on lome occafions this difpofitioti 
may piovc difadvantageous ; as, for inttance, where it would 
be ncceffary to prefent a large front to the enemy, or where 
it is ncceffary to prevent his getting poffcflion of a pafs or 
a defile ; where a general finds himfelf too inferior, and 
where Lhere are alfo polls to be defended- 

It would be unncccffery to repeat every thin^ mentioned 
by Vigctius, relative to the precautions necciTary to be taken 
before a battle ; time, and the difference of weapons, have 
greatly altered difpofitions : fire arms, which arc now made 
ufc of inflead of darts and flings, and the bayonet in Dead of 
the pike, have contra&ed the intervals which mull necef. 
tiuily be left between every foidicr. 

The order and difpofitiou of troops for a&ion depend 
entirely upon the general, who knows how to profit by 
circumflances ; the juft execution of them depends upon 
the capacity of the general officers. The general cannot 
be everywhere, or (ee every thing ; he is obliged to rely 
upon the underftauding of thofe who command under him 
for the juil execution of his orders ; the general officers 
fhould know how to vary them, in ptoporliou as circurn* 
fiances, and the Iituation of the enemy changes. They 
(hould have an cxedtnefs and quicknefs of eye, both to op- 
pole and profit by them ; and, as M. dc Puyfcgur ohl'crves, 
the dilpulitioR of the troops being once regulated by that 
of tire enemy* by the tituation of the country, and the ge- 
neral orders that have been delivered, the only part the ge- 
neral can. have in the attion lies in thofe places where he ia 
within reach of giving orders himfelf. 

M. de Montecuculi with great realon obferves, that there 
cannot be Wo many officers in au army oa the day of battle, 
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f 1 ' n * can a man pofUfird of any degree of humanity approve of 


' what he adds, that this number fhould He incrtafcd iu time 
of war, and reduced in time of peace 1 What a proCpt£t for 
a InUJer, who, after having hvifhed his klood for the fafety 
of his country, and the olory of hii prince, lee* luntfeif ex- 
pnfed to the fate of Bctifariusl Whatever were the virtue* 
of his mailer Jurti.iian, can anyone, without indication, 
fee this gtnerd, after having ove come the Petfiin*, reu- 
nited Africa to the empire, punifhid the Vandals, driven 
the Goths out of Inly, ravaged Aflyria, fcattered at a 
diftancc fiotn both empires that throng of barbarians by 
which they were over-run, and oreferved the throne, and 
the life of the emperor ; upon the bare fufpicion, ur rather 
under the pretence or a confpiracy, deprived of fight, and 
reduced to beg aims of paffengers in the Urcctf of that city 
which he had lb often favtd ? 

It has been already fecn, that the difpofitions in a moun- 
tainous country change according to the fituation of the 
ground. Vigetius rcj'cata, fpcaking of a field of battle, 
what has been fo often efiablifhed in the foregoing (rations, 
that an open country is always mod advantageous for an 
aimv that is ftrongeft in cavalry ; and that an enclofcd foot, 
divided hy ditches and marfhes, covered with mountains 
and woods, is mod convenient for infantry. In this lad, 
the knowledge of the country, the art, the ability of the 
general, and the underftanding ot the general officers under 
hia orders, fooner afeertain the furccffr, than a fuperiority 
of troops in an open country, which prefents little or no 
variety of ground, and which allows the greated part, or 
indeed the whole, of the troops to ad ; the fuperiority in 
troops is attended with great advantage, provided alfo the 
difpofrtion is good. 

The different difpofitrons for troops are fo many, the cir- 
cumflances differ lo greatly, that were it even pclfiLlc to 
conned in one body only all the battles which have been 
fought fincc the time mankind refolvcd to regulate therr 
proper ties by the law of the llron^ell, the number of con- 
trivances which remained to be colleded would be greater 
than of thofe which have teen adually executed. It is 
rmpoff.blc to give a detail of every thing ; tor in that cafe 
every particular fpot, and the difpofition proper for it, every 
country, and all the circumilances that may oblige the fc 
difpofitions to vary, mud be deferibed. Thofc now going 
to be mentioueri, are only with a view of giving the rules, 
and of more clearly drmontiratin g thofc precepts which lead 
to the knowledge of all others. 

Disr. {. Let two armies of equal force be fuppoied, 
in an open country divided by a river, confiding of 57 
battalions and 72 fquairona each, cav.dty, huffirs, and dra- 
goons. The two armies are on the fame foie, the right of 
the one, and the left of tlic other, to the river. *1 he left 
of the army whole fight ts to the river is unlupportcd ; end 
that whole left is fuppoited, has a wood on its right. Hy 
this difpofition may be leen the neeeflity of covering the 
wing of the army A* that is cxpolrd. Plate 1 )XX. 

The army I, whofc right and left arc fupported, is form. 
<d upon two lines, and prefents the fame front as the army 
A, with a referve in tlie rear. The following is therefore 
thought to be nea ly the difpofition which fhould be made 
by the general commanding the army whofc left is wnfup. 
ported. The firil line ouuht to coufid of 20 battalions, 
with intervals of ahout three toifes between each battalion ; 
1 2 fquadtons on the right, with their proper intervals ; four 
battalions on the right of the cavalry, 10 pieces of cannon, 
and a battalion in column dole to the river ; 1 2 lquadruns 
on the left of the firil line, with their proper intervals ; 
16 battalions in the fccond line, 300 paces diiUccc from 


thefirft; 11 fqusdrons on its right, placed behind the in- Ole, -it 
tervals of tho'e in the firft line; end on their right, fix ^f * 1 ** 1 >*», 
fqu idrons ot dr* ,uoii» next the nver, in order to fudaiii the "" 
intaut-y and cannon covering the ri dit ; 1 1 fauadrons on 
the lea, placed in the fame Burner as thofc on the right ; 

10 pieces or cannon, lupported by a battalion in column, 
between the infantry and the cavahy of the right ; toothers, 
lup'Mxted aho by a battalion between the iirantry and tire 
cavalry of the Uric j lour battalions in the rear of the fccond 
line cm ihe idt, with orders to tranfport itfelt obliquely, 
or bdewife, as foon as the army moves to attack that which 
is Heaven up againrt it ; >2 fquairons of cavalry in the re \r 
o the firil line upon the le t, to poll themfelves obliquity 
upon the flank, at 100 picc* diftancc hom the fir(l iqua- 
dtou on the left, next to the four battalions and the cannon; 
the referve, confiding of 1 o battalions ami eight iquadrons 
of dragoons, in the third line upon ihc*lc‘t flank, lo that 
it may fall into the firft line as foon as the Iquadrons o* ca- 
valry, which were in the rear of thofc of the firft line, fhall 
be poftcJ obliquely : in this pofition, the army will move 
lot ward, the ri»ht never quitting the banks o* the rfve^, 
if the enemy's army (houhl advance, the dilpolition of 
the army A will become dill better, bccaufe the army I 
will quit the lupoort it had on its right ; but if, on thr con- 
trary, it remains in its poft, in order to keep this fupport, 
then the to battalions of the rtfevve, followed by the eight 
fquadrons of dra ;ooiis, will join the four which fupport the 
Hanks of the cavalry which is polled obliquely. Whets 
marching, this line polled fidewife fhould proceed oblique- 
ly ; ?nd when the caunon (hall be near enough to cannonade 
with effect, it (hould make feveral difeharges, in order to- 
break and beat down the entrenchments, or filled trees, 
which the enemy mvy have made, and alto to deltroy their 
dilpotuion. As (oon as the army A (hall be near enough 
to cannonade the army I with fucccfs, it mull halt, and a- 
mufc it with a continual hie of the cannon* The principal 
attack ought to be made at the wood by the 14 battalions: 
in older to give more flrengih and certainty to this attack, 
fix other battalions, with 10 pieces of cannon, fhould be 
detached 10 it from the fccond line, always keeping up a 
fire from the front. If during this attack, it is perceived 
that the enemy weakens his line, in order to carry artiitaoce 
to the wood that is attacked, then tjic centre and th^ right 
of the army fhould march up and charge him brilkly. ’t’he 
troops who cannonade the wood ought not to advance, but 
(hould only keep the troops polled in it at bay; became 
that part which the enemy has weakened will then become 
the principal object of attack ; it is probable, that the ene- 
my having’ weakened his front, will certainly be broke. If 
the enemy (hould not weaken his front, and the attack of 
the wood (houUl fucceed, as foon as the enemy is driven 
out of it, the troops which attacked it fhould take the ene- 
my in flank ; then the body of the army, by advancing, 
ought to determine an affair already halt gained. If by 
the intelligence the general hath received, and the number 
which he knows the enemy’s army to confirt of, and which 
he fees before him, he judges the wood is filled with infan- 
try, and that conTcqucntly the attack of it will be attended 
with difficulty, lie mull attack on the fide of the river, by 
marching by degrees from the right, as if to fuflain the 
left. For the greater certainty oi iucteeding in this at- 
tack, he fhould reinforce the five battalions upon the right 
with fonie others from the ferond line : the left fhould 
continue in the polition already mentioned, to keep back 
the enemy. It it fhould happen that the enemy, feeing 
bis left attacked, caulcs the troops l«t leave the wood in 
order to replace thofc of the centre, which he cautcd 
to march to the affi (lance of the left, the 14 battalions 
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offff'fiw which are ported fidewife, ought briflcly to attack the 

Cynt.-n* WOf ^j fuftamcd by dragoons. TheCt lall ftiould poll them- 

L T felves upon the left flank of the infantry in order t » cover 
it ; ami a* fuon at it (hall l»c within 60 paces of the cnemv, 
it fhoutd march up to him with bayonets fixed ; and the 
dragoon* oujjht to attack him in dank at the time the in- 
fant y dues the lame iu head. 1'hc wood is ail this while 
luopo'.ed to be prrfticable tor the dragoons on hoviehack ; 
but in cafe it fhoukl not be fo, they mull difmount, the in* 
fantry being tufficiently fupported by the 12 fquadrons of 
cavalry, which are placed fide wife. 

The general rr»y with cafe, especially in an open country, 
attack the enemy's whole army together ; but this may be 
attended with gn*at dagger, and if the whole front of the 
firll line is broker, there will not be much difficulty in 
breaking the fccond : whereas, by attacking the cremy’s 
army in one or two prrta, if one of thefe attacks fuccecds, 
the battle is won ; becaufe the troops who arc vidorioua, 
take the enemy in flank, at the fame time that he is attack- 
ed io head by tlie red of the army, in cafe it fliould not 
fuececd, the troop* who made the attack can retreat, pro- 
tected by the whole army, which liath not at all fullered. 

The general (hould, as much as poffiblc, conceal the mo- 
tions he intends making from the enemy ; confeqoe»tly*the 
five battalions and 1 0 pieces of cannon which lupport the 
tight of the army next the river ought to march in the 
rear of the fquadrona of the Ml line, the infantry with their 
arms fecured, and not range thcmfelvrs in the order of bat- 
tle intended, till the two armies are ready to march to charge 
each other. It is the fame with regard to the Iquadrons of 
cavalry, which (hould be ported behind tboCc ol the 61 It line, 
to execute the dtfcpn already laid down. 

Disr. II. If the two armies ar# rot fop ported either 
on their right or their left, the lame pofition (hould iubfiit 
that hath already been cftablifhed for the cavalry, which is 
in the 'ear of that belonging to the full line, except that 
it (hould be diftributed on the right and the lefr. If there 
is nut cavalry fufficicnt, huflars mull be fubHituted in ita 
pl.ve 1 but if there Ihoold be cavalry enough, it mult be 
ufed on this occafion ; becaufe cavalry being a greater body, 
i<« charge is heavier, and it alio makes a greater imprcl- 
£00 upon other cavalry oppofed to it, provided they exe- 
cute their order with great quicknei* This cavalry or 
hufiart, which are ported fidewife, Ihould not quit their 
poll, but wait the fucccfs of the attack. If the enemy is 
repul fed, they mull then fall upon his flanks, and by a brilk 
and vigorous charge endeavour to involve the fecond line in 
:he cenfufion of the firft ; they will be followed by part of 
the wing of cavaliy that i» victorious, in order to give a 
greater force to the attack of the fccond hne, taking as 
much care as poflible not to leave any body of cavalry upon 
the wing of io*mntry that is in a conditio*; of piotedting it. 
After thc!e two line* oi cavalry have been broken and pur- 
fued, half of the vi&oriou* line flu mid remain in <rrdtr of 
battle; rnd, by a motion to the right from the left, take 
the enemy’s infantry in flank, at the fame time that it is 
mucked in head by the infantry os the army. The iecoitd 
line (hould then move into the place of the 61 It, in order 
to he near enough to aflilt it in cate the enemy’s infantry 
(hwidd Band it* ground firmly ; but it is probable, that be- 
ing deprived of its cavalry, it will neither have the fame 
firmnefs, nor the fame fpirit, r.s if it wa* fupporttii, cfpeci- 
*lly when it is attacked on every fide. 

The cavalry and the hutTam who plirfue the beaten wing 
fhould not expote themfelves too much, or break their order 
in the purturt, for fear the enemy’s b'dlart which are behind 
Thould fall upon and beat them by attacking them on all 
Inks; which may veiy probably happen, if they do not 
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take ra*e to keep in order of barite ; which fhonh! at lead Oflfci.fi ve 
be attended to hy the cavalry. After the huflar* have ?ur- Q| ,cf * tt ' 1 
fturd the enemy's cavalry fo long a* to entirely dilorder ' ¥ ' ~ 

them, they (hould return and take their former polls, in 
order to march from thence to whatever place they may be 
ferviccable. Although it may appear fomethin * hard to 
make the hul T ars return, there is nothing fo difficult but 
what may he accomplifhed, when order and dilcipline arc 
firmly cilablifhed, and when an officer has the art oi mskiog 
birr, klf obeyed. 

At the battle of Cannie, the Carthaginian catrJty, fupe- 
rior to that of the Homans, having broke through them, 
one pait continued the puriuit, and the other tdl upon th$ 
rear and the flanks of their iufimtry ; at the fame time the 
Carthaginian infantry charged that of the Romans in all 
parts, which decided the victory. '1 bus Hannibal owed 
his victory partly to his lupcnority in cavalry, atid to his 
attack upon the flank*. The Nurnidians, who were upon 
the right wiug of the Carthaginian army, arid who ‘ought 
neatly in the lame manner aa the huflars, performed on this 
occafion the fame fcrvice as the huflaii would rcrtiinly do 
in the diipolition now before us ; fo true it is, that infantry, 
ddlitutc of it* cavalry, lmh no longer the lame firmnds, 
nur the lame fpirit ; and if it is alfo attacked in head by 
io f antry, it cannot avoid being beat. The principal atten- 
tion of a general, fays M. dc Montecuculi, ought to be to 
fecure the flank* ; experience having taught, that when the 
win^s of cavalry arc broke, the in'antry is ealily Unrounded, 
and hath no longer the means, nor even the courage, of de- 
fend in.; itfclf. The reader may fee the principle* he lays 
down upon that fubjefl. It is feen by the example of the 
battle oi Cauv.x, what ufe the cavalry ou,;lit to be put to, 
part:cularly in an open country where it can eafily aci. 

What advantage may not be expected from it, when an 
army of Homans, 80,0 o (Irons; in iufimtry, and 6003 horfe, 
was overcome by the Carthaginians, weaker by the half in 
infantry, but which derived its principal ftrength from 
tc,900 cavalry, all veterans, aod well ditciplined. 

But if the wing of cavalry is beat, it ought to retreat 
with as much order as poflible. The cavalry, or huflars, 
that are polled fidewife, (hould always continue in the fame 
place ; there is no reafon to fear that the enemy will ad- 
vance briflcly to the purtuit ; bccaufe he will be taken in 
flank by the body that is potted fidewife ; a circumtiance 
which ought not only to abate the mrernefs of the con- 
querors, but alfo animate the conquered. By this man. 
ner of acting they gain time to pafs through the intervals 
of the fccond line, and to rally in the rear of it, which they 
can perform with the greater cafe, as they are neither pur- 
fued nor molefled, at leall but very flightly. 

In order to prevent the inconveniences that may arife if 
the huflam in charging the firft line of the enemy in flank 
are chaigcd by the fecond, it is neceflary to detach inrUntly 
from the relerve a body of dragoons fufficicnt to fill lip 
the interval* of the huflars, which will form a full line with- 
out taking up more ground : this can be fo much better ef- 
fected, as there would be no ground on the other fide of (he 
troop* who arc pofled fidewife, and that, befide*, thefe 
troops would be at too great a dillance from the maiu body 
of the army. 

Again, without caufing them to fill up the intervals of 1 
the huflars, they may he placed in a fccond line behind 
them ; an J when the huflars attack the flank o! the ene- 
my’s wing, the, dragoons will lake tkeir place, in order 
to keep back the enemy’s fccond line. Thi* method hath 
the .amc effed, and h performed with lef* difficulty. It 
is almofl evident, that the fccond line will not dare ad- 
vaoce to protect the firfl for tear of being charged in flank 
5 A 2 by 
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Offer fiv* by the dragoons, but that on the contrary it will be obliged 
1° retreat. 

This difpoStum, the performance of which appear* very 
difficult, is not in reality fo, if the general hath taken the 
nccdlary mcafures* and if his troops are well difeiplined, 
and know how to mo*e with order and exaftoefa Even 
when this motion is not performed with all the rxaftncf* 
pufiible, it can never "be dangerous, becaufc the front of the 
two lines will not be deftroyed, and becaufc it is alfo made 
upon the rear; and that it the dragoons and buffers are at- 
tacked and beat in marching up, their defeat cannot lie any 
way prejudicial to the main body of the aimy. 

When the Held of battle is in an open country, id! the 
troops geucrally come down, elpecially when there is no 
t'bftaclc to prevent them. On thefe occafior.s, it is requifite 
that the difpofition of the troops fhould be tirong in every 
part ; there fhould always Lc a referve, whether of infantry 
or dragoons, in order to be ready to afliil the troop* which 
have fullered. ' 

If it is poffble, in an open country, to find any hollow 
to fupport the right, tnd a village to fupport the left, the 
general fhoulji m?ke choice of that tituation, fuppofing Ids 
intention is to accept, and not offer battle. If he defigns 
to give battle, it would he uiincceflary to take this petition, 
becaufc he mult quit it in order to attack the enemy : but 
if ciremnftances require his accepting it, he mull ferae this 
poit, and place infantry and cannon in the village, and lla- 
tion other infantry in the rear to fupport that which is in 
the village. 

As to the difpofition for the order of battle, efpechdly 
for the front of the line, it mull be regulated by the ground, 

* by the difpofition the enemy has taken, by the irpops that 
can moil ealily aft, and by thofe that the enemy can oppofc 
to them. 

If the enemy has pitched upon a field of battle, and the 
general would attack him in it, he fhould keep his whole 
front employed ; but fhould make his chief cffo r ts on one 
or two parts, upon the wings, or at the centre. This waa 
the method praftifid by marshal baxe in all his battles: 
when he accepted battle, as he was obliged to do at Fon- 
tenoy in 1745, he was in expectation that the oppofite army 
would attack him on one fide fooner than another ; in this 
tituation the difpofitioni fhould be properly regulated, the 
pods intrenched and occupied, (he cannon diflributed, and 
ttoops placed in the rear of each pod to fitftaui thofe which 
are in it: viftory fhould then be expefted from the capa- 
city of the commanders, the firmnefi of the troops, and the 
affiftancc that is properly given them. But when a general 
gives battle, he may attack either the right, the left, or 
the centre, always conforming to the tituation of the ground, 
and the field of battle which the enemy has chofen, which 
cannot be ascertained but by a thorough knowledge of the 
country. 

It is dangerous to attack the whole front of the oppofite 
army with equal vivacity, becaufc, it the attack docs not 
fuccvcd, the troops arc difheartened, and are witnefles of 
each other** defeat. If the firfl line is rcpulfed, the fccond 
is feldem of any great ufe ; whereas, by only employing 
the whole front of the enemy, and making a ftrung attack 
upon one or two parts, if it is lucccfsful, the troops can take 
the enemy in flank ; and thole which amufed his front will 
then attack him brifldy, and prevent him fending aflr fiance 
to the troops that are beat. If the general docs not luc- 
cced in the fir ft attack, he can try it again with greater 
force, by caufing the troops cf the fecond line to march 
as was done at the battle of Lafcldt fought in 1747 : the 
French troops being rcpulfed four times, M, Saxe fent 
them a rein foi cement : thefe troops being united, carried 


the village at the fifth attack, which determined the fate of Offer. fi Ve 
the battle. ^‘tsos 

In a plain but inclofed country, a general can attack J 
only part of an army. Antiquity furri-lhes many example* 
of this. Epamittondas, ?.t the battle of I.euftra, attack- 
ed .only the right of the l.accdemonian army, with a 
large column of infantry that formed his .left; caufing the 
right to be fupported, and making the left rrarch, the whole 
army according to the opinion of the chevalier dc Fofe.id, 
wheeled. The battle ol Mamin xa, won by the lame ge- 
neral, is alto of the iarnc nature ; with this exception, that 
it was the centre of the Lacedemonian army that was at- 
tacked Thefe examples are only propofed at what may 
pofiibiy happen, but which it would be dangerous to imitate 
on every i* cation, and which fhould be purfued in citctrm- 
fiance* only wficie a gt ratal expeds great advantage from 
them. 

As the c».valry can eafily aft in an open country* and be 
of |{*cat afiillance to the in'antry, all pufiible r cans (hould 
be ufed to contribute to the luccits of their ittsck ;.tbqf 
fhould always be luppurted by troop in ihcir rear. Cavalry 
ti of gnat life, particularly where the two armies, from the 
tituation o: the country, find no obft*:cle to prevent their 
joining ; and if the cavalry, ar M. de Puylegur cbfervcs, is 
heal, ever, when the infantry o' lire fame army is victorious, 
the bill thing that can alurwards happen to it is, to retire 
in good order. 

The ground fo often varies, that even in an open coun- 
try there arc uiicvcniKlfts, thickets, rrn rafics, and hollows ; 
in each of thefe fit nations the difpoiitions fhould be chan- 
ged. If thefe thickets happen to he in the line of cavalry, 
and it can aft there ffor if it cannot, it would be a very 
great fault to place it*ln them), it fhould be intermixed with, 
platoons of infantry, ubierving alfo not to take them front 
the main body of the army, but from the reiervc. in order 
not to dimiuifft the itrmyth of the front ; which (build 
never l»e done on any occafion whatever, trnkfs part of the 
army, cither by its own or the enemy's pofition, cannot aft 
offenfively, by realon of fome morals, hollow, or any other 
obllacle that the cnc "ty may have placed before him ; if, 
neveithelcfs, a general can take in advantageous pofition, by 
caufing thefe thickets or thefe hedge* to be occupied by 
infantry', he fhould give it the prcfeience, to enable the ca- 
varly to aft with the greater facility. 

The difpofitions vary cot only according to the fituaton 
of the ground, but alio according to the general’s views. 

Sonic draw up the battalions without intervals or like a 
wall ; others, with lmall intervals \ others leave the di fiance 
of hull a battalion between each ; and others, in purfuuncc 
of the chevalier de Folard's method, place them in columns. 

'l*he firfl difpofition is without doubt formidable as to 
infantry ; but, as it hat been already remarked, it is detec- 
tive with regard to cavalry. In the thiid, the interval of 
half a battalion is too wide : it would icquirc an immenfe 
traft of ground ; betides, the battalions would not be near 
enough to have it in their power to proteft each other. 

The fecond fcems better, becauft the frout is not fo large,, 
the battalions ate more within teach of aff.fling each other, 
and have only the diflance uettflary to prevent their mixing 
confufcdLy together. The fourth ii undoubtedly very 
good ; but can a general promife himfdf, that the foldicr* 
c^tn always march at an equal pace together, and without 
flopping ? The fare of the column is continual, it defends 
itfclf on all tides; but it* oblique fne does not do much 
execution, and there arc tituation* and fpois where this pe- 
tition in column would be faulty. When it cannot ap- 
proach the enemy, and is alfo expo fed to his cannon, this 
difpofition would be dangerous ; becaufc it is ccttain that 

cannon. 
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(jfle .five cannon plays with much greater advantage upon depth 
Opera*- , than upon breadth : brinks, not bein » able to get near the 

^ * enemy, there are only the head' of the columns able to lire, 

and the reft remains inactive, expo fed to the cannon. The 
pofuioo of the column is therefore only very good, when it 
on get up to the enemy and charge him. 

The tnarfhal de Puyifijjur aflerts, that an army in an open 
country, formert in two lines, the firft of which is without 
intervals ought of courfe to beat an army that is formed 
with intervals- 

The rcafon he gives for it is planfible : it being certain, 
that a full line keeps i:fdf much dofer in marching; and 
that, chargin ' the Kill line of the army that has intervals, 
it ought to have broke through it fefnre the fccond line, 
which is 150 tuifes or 300 paces behind, can have time to 
come up to its alTilbucc ; which might very well happen, 
and «x ample* of it may alfo he cited, but could not there 
be another ditpolitinn oppoicd to this tiiipofition in wall, 
keeping the ncct dary intervals, not only capable of refilling * 
it, but alio (tii;iig« r. whether by the portion arid arrange 
ment o r troops, or by tlie ready afliftancc they can give each 
other,* without being confufrd in their motions ? 

Let two armies be luppoicd in a plain country, without 
fupport to the w ings of cither fide, or without any obtUrlc 
that may prevent their vetting up to each other. The 
enemy’s army, zs hath already been laid, is in two lines ; the 
firil of which is torrr.ed in wall, both iutantiy and cavalry ; 
the fccond is fotmed with large intervals, and a body of hub 
far* in the rear. The army to be oppofed to it is of equal 
force, and cunfiftsof 4c battalions and C4 fquadnms, caval- 
ry. hit (Tars, and dragoons. The following teems to be near- 
ly the manner in which it ought to ad agaiial the enemy, 
who is fuppoltd to be drawn up in wall. 

'i he firil line o f infantry compofcd of i t battalions, has 
the liftaoce ol three toifes between each b ttalioti, and the 
diilancc of half a battalion between each brigade, eight 
fquadrons on the right, and as many on the left, with their 
proper intervals : 1 5 battalions in the fccond line, 200 paces 
did nt from the fir* 1 , feven fquadrons on the ti.'ht, and the 
like number 011 the left, in the rear of the intervals of thofc 
or the lirll line, (importin' the infantry uf the fccond ; 10 
battalions in rrferve in two columns, one of which iu the 
rear of the fq unln ms op the right of the ftcoud line, and 
the other of the lame force polled in the fame manner on 
the left ; 12 (quadrunx of diaiiooug in the rear or the fc- 
cond line, half on (he right, half on the kft ; and 12 tqua- 
drons « cavalry, or huflars ir there is not cavalry, iu the 
rear of tliofc of the lirll liur. 

By this dilpoirlior., the army appeats to be ranged in 
twj lines, with a refcme, and will leave 110 room lor tire 
«* einy to doubt of the motions it may make in marching : 
this difpolition will undoubtedly have that effedl, and docs 
not appear very formidable ; but as loon as the two armies 
be^in to move forward, the fccond line of intantry mult ad- 
vance as unpcrccrved as poflible, forming illeli iu columns 
by battalions, each of which, with its head to a battalion of 
the firft line, will form as many T’s. The 10 battalions in 
rtferve, which 'ortn two columns of live battalions each, will 
march and fill up the fpace on die right and left, between 
the infantry and cavahy. The cavahy, or huffars, which 
are in the rear of the firfl line, one by a motion to the 
ri s ht, the other by a rrotion to the left, fill poll ilicmfclve* 
lidewife, at ico paces from the wings of die arrnv ; /die 
dragoons mull polt them (elves in the rear of them in a fe- 
co nil line. Tins will Ik performed much cafier marching, 
becaufe it is not complicated ; it is alfo performed in the 
rear, and the front T of die firil line is not put into dif- 
order ; and confcqucnlly, the enemy will not perceive it 
iuoa enough 10 change his pofition, and oppofc the di'po- 
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fition which is prefented to him. This firil line, by this OF u«e 
difpofitiou, forming as many columns as there are battalions, ' h mtinn#. 
of courfe ought to break through the enemy’s army, which * r 
is in wall, but not above :our deep, becaufe the imurclLou 
of a column ought to be much ftronger than that of a bat- 
talion four or lix deep. Sec Plate I)X 291 . 

Snopoiing ihe wings of each T to j*ivc way, the batta- 
lions which penetrate there will find themfelves between 
two columns hedged in with bayonets ; the 10 battalions 
in rcfcrve, which, according to this difpolition, ought 
to join the right and the left of the infantry, Ihould of 
courfe fcparate the two wings of the infantry, which are on 
the outf'de ot the difpofition in cojumns. Four battalions 
Ihould remain ip purfuit of them, and the two lafl take the 
line in flank, at the fame time that it is attacked in .lead. 

The cavalry fhould charge the line which is in wall with 
great vigour ; and the fccond line Ihould follow it very clofe, 
but ie good order : the cavalry, or huiTars, which are poll- 
ed fide wife, will attack it in flink, and the dragoons mull 
remain in their poll, in order to keep back the enemy’s fe- 
cund line. 

Whatever difpofiti -ns arc made in the drawing up of art 
army, tlicy Ihould always have fornc objelt. A general 
Ihould forcicc all that may be done by the enemy, whole 
difpolition he Ihould always luppofe to be a > ood one, and 
to which he ihould oppoleonc at leail as ilrong, and always 
better ir poflible ; he Ihould particularly conceal from him 
the motions he intends making, or dilguife them from him 
in fuch a manner, that he lhall not have time to oppofe 
them, or at le II not readily enough : neither Ihould a general 
be to near m» to give the enemy a-, opportunity ol di. cover- 
ing and profit iu. » by the method he intend* following. 

The diipofitiou of an army in wall is good ; but in gene- 
ral only lo with refpeft to infantry, becaufe that body 
aCliuj by itfcli require* but very little ground to retreat, 
or prefem ilfclf to the enemy, or to make a motion to the 
light or to the left. But this fame difpolition is defective, 
and even hurtful lor cavalry , unlefi there is a moral certain- 
ty ot its gctiiog the bitter: but a*, with regard to war, a 
mural eenaiuty would Ik a nal preemption, this difpofitton. 
of cavahy in wall would be dangerous, becaufe it may be 
broke. If that which is oopofed to it marches up to it re- 
folutcly without confufum, and without being afraid of that 
mat*; of cavalry, and charges ii Uk firil, lword in hand, how 
can it retire in. order if it is broke, being a* much itraitened 
in it* retreat as in its dilpofition i .All the fquadtons filling 
up the giouud, it will neither be able t : make any evolution, 
or to aCt ; aud if it retreats through the lar.'e intervals of 
the fccond line, it will carry it away with it in its flight : 
were there even fix lines behind it, they would all be carried 
away, the iccond by the lull, the third by the fccond, and 
io on with the others. 

It is true that it may give the firil charge, and confe- 
qi.cntly make tliofe tqnad'on* which have intervals give 
way ; but as ihefe lift have more ground to ad on, thty 
can retreat with greater cafe than thofc who have none, by 
palling through the intervals of the Iccond line, which ia 
not to be done by a line that hath t:o interval. They can 
rally iu the rear, while the Iccond will charge the line that 
is witlumt interval, and which is already difiuiited by its 
firil attack ; even when thclc two lines arc beaten, thty can 
retire with greater cafe, each fquadron having ground 
enough to adi upon. They will never be to much dii'ordcr- 
ed as tlie line which has no interval, which cannot cfcape 
being cut in pieces if broke, or which can only find its faicty 
iu flight ; whereas, thole that have interval* can retire one 
after another, and in a foldicr- like manner, fuftaining each 
Other. 

iktides, in order to prevent the impetuofcty of thUcaval- 
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Offintive rj wall, it appear* that nothing is to Vc rfore hut tn poft 
0 |-ff'»nuf.K ^ u }f aTB< jf there is not a Sufficiency of horle, hefond the (qua* 
drons of the firft line, who, when the two armies beain to 
move *rvward in order to charge* will place thcmfelve* on 
the right and the left fidewife, 1Q3 p«c*n diftant from the 
firft lines of cavalry : by this pofrtion, they will be able to 
take the enemy’* line in Hank, whenever it c«mcs to attack 
the cavalry. If a part of thi* line perceiving thia anotion, 
divides into two, one part to attack the line that has inter- 
val*, and the other the huffars, it is fo much length loft ; 
consequently, the line with proper interval* has fewer troops 
to fight, and may expert to break them by giving the firft 
charge. If the huffars Ihould be beat, it is of no great con. 
Sequence, the defeat of tliofc troops never deciding the ble- 
eds of the battle : it is the body of the army the enemy 
niuft break, and not two regiments of huffars, which retreat 
with great die from before cavalry * and rally and return to 
the attack as readily as they retired. But if, iuttead of 
bu flans, cavalry can be ported there, the enemy’s line, which " 
is divided into two, will find itfell obliged to fight upon 
equal term*: the certainty of tucccfc depend* upon the 
quickncfs with which the enemy is attacked ; and the more 

a* he will be oblige-* to make a motion in the prefence 
of troops already ported and ready to charge. If this tine 
without interval* advance*, without Ihowirg any attention 
to the huffar*, in order to charge the cavaliy, the huffare, 

■t lead a great part of them, ought to fall upon the flank* ; 
and the dragoon*, which arc in the reaf of them in refervr, 
Ihould take their place, to keep back the enemy’* ficond 
line, and to prevent the huffar* from being taken in the rear. 

Thefe two difpofition* are ideal. A general leldom 
choofes to fight upon a fpot where the wing* are void of 
Support ; ana prevent* the enemy, a* much as pofllble, from 
getting poffcfTon of an advantageous port, or at lead docs 
not attack him when he cannot prevent him doing it, cfpc- 
cially if the ground which he occupies is everywhere cx- 
pofed ; there are, nevcrthelef*, circumftance* where a *ene- 
t al ia obliged to fight, although not in a port ftrong by Situ- 
ation. By the two difpofition* juft now defertbed, the 
order which would be moft proper to he preferred tor co- 
vering the wings, which may be espofed by the Situation 
of the ground, ha* been endeavoured to be fhowu ; it ha* 
been Seen of what conlequence it i» for * general to know, 
and to Secure all the heights, snoraffes, hollows, and every 
obftacle he only meet with. On occalion* fo important, a 
general Ihould lake the fame precautions that lie would ufe 
under the cannon of a place, if he found height* that over- 
looked the work* ; in which cafe he would not- fail of con- 
ilruAin.? other* more advanced, to prevtiit the enemy from 
getting there, and retarding their approaches. 

If the duke of Savoy, at the battle of Marfaillc, gained 
in 1698 by the French army, commanded by M. deC’atinat, 
had been pofltffed of the height* of Piofars, the two wings 
of that prince’s army would have been Supported; inftrad 
of which, hi* left wing was expofed. M. de Catinat, pio- 
filing from this fault, extended hi* ri ’ht to the font of thofe 
heights, of which he poffefftd himfrlf, and outflrctchcd 
the enemy’s left : it was from thefe height* that the diforder 
in the duke of Savoy’* army commenced ; it toon com- 
municated to the whole front, and got poffeffion of the 
whole army : fo true it is, ’that the moll trifling objed, be- 
ing negltfted, changes the order of thing* ; that the leaft 
fault becomes effential ; that confidence in the number 
and in the courage of the troops i* o ten dangerous ; 'ami 
that having a contemptible opinion of an enemy i* always 
fatal. '1 he enemy, although inferior in troop*, will foon 
attain a degree af luperiotity, if he ha* the advantage of 
ground. 

Armies can engage in fo many different portion*, that it 
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i* imoorttle to ptrtteularife all of them. In thil frfHoB Offr*fi» 4 

two armies have already been prrfcnted in an open country, 9- ' m t “****■ , 

without any Support to their wing ; t*o other* have been ’ 

ported, one of which is noon a fpot advantageouflr Situated, 

it* two win^s covered ; the other hath only rt* right wing 

Supported, and its left expoted. It has been endeavoured 

to ■jive to that, whole left wing is untuppmted, the great eft 

ftren/th in it* whole frdnt that ii pofiiblc, and by the dil- 

polition o‘ the left wing it u both ftiong and Secure ; but 

there are Such a variety of Spot* where two armies may meet, 

that it will Suffice to know in* general the advantage* they 

may derive ‘ram their fituation. 

I)i$*. III. A third difpofition very different from thfc 
two *ormer i« a* follow*. The enemy’s army is fuppoed to 
be adv mtageoufly polled; it hath a hollow on iu right, 
through which run the waters of nri impaffable morals, form- 
ing a rivulet* It* left i* Supported by a latte town, crofted 
by a rivulet Tn the centie i* an height, capable of con- 
taining 1 2 battalions; in the front of it i* a plain of 700 
or toifc-«, which extend* from its left to the cavalry on 
it* right. Opposite to thts cavalry the plain grow* narrow- 
er, by reafun ot an height which reaches to the rivulet, and 
which the cavalry could not occupy, bectufc the enemy hath 
taken poffeflion of it during the night. The town is en- 
trenched, and filled with in-antry and artillery; 16 batta- 
lion* in two line* are ported next the town, in order to tuf- 
tain the troop# that are in it. Behind the town there are 
three bridge* upon the rivulet : in the front ot the town, on 
the other fide of the rivulet, are polled lour battalion* and 
five piece* of cannon, in order to nank the troop* intending 
to attack the town : thefe tour battalion* are furtaiued 
by eii;ht Squadron* of dragoons. The centre of the army 
confitls of 20 battalions in the firtl line, and a* many in 
the Second j ei;*ht of which arr next to the morals, Inrtarn- 
ed by fix Squadron* of dragoons; 12 Squadron* in the 
firft line, and 12 in the Second. Hie cavalry on the right 
cor fill a of 1 1 Squadrons in the firft line, and 1 1 in the Se- 
cond, ‘ihirly Iquadrons of huffar*, dillrihutcd halt on the 
rijlit, and half on the left, an 4 , the whole tront of the army 
lined with artillery. Plate DXXIL. 

The army A, which was encamped a quarter of a league 
from the height by which it is leparateri from the enemy, 
kii'sn it* march at dark ; it halted at the foot of the height, 
and Sent Some detachments of infantry to take poffeffion of 
the Summit of it. The army I made the ahoye- mentioned 
difpofition*, becaufe the army A was too near to be able to 
avoid a battle. The army I is composed of 78 battalion* 
and 90 Squadrons: thefe two armstt tue nearly of equal 
ftrrngth. 

The left of the army A hath a fine plain before it, ex- 
tending from the moraf* to (fiat part where the height com- 
mence*. In that place ate ported eight battalion* in two 
columns of four battalions each, next the moraf*. with 13 
pieces of cannon between the two column* t there are 14 
battalion* in the firft line, and 1 3 in the Second ; tour 
battalions towards the height, and next the cavalry Six- 
teen battalions occupy the height a* far a* the Small wood ; 
four battalion* occupy the other fide of the wood, and 32 
battalion* upon two line* very clofe together ; 1 2 battalions 
behind the height next the rivulet ; 12 Squadrons of horlc, 
and 20 of huffars, who have orders to pat* three brid re* 
thrown over the rivulet, and attack the town with three 
column* of four battalions each, iuftained by the 1 2 Squa- 
drons of horfe, and the 20 of dragoon*. In the rear of the 
cavalry upon the left, me ported 16 Squadron* of dragoons 
at a little difttner, with intervals ; fo that, if the enemv 
OiouUl attack this left and beat it, the cavalry may eafilv 
retire through the interval* of the dragoons, fo give them 
the greater facility ut arting, and tom their defeat into 
s an 
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an almofl efftaln n'Aun’. Fl f te*n fquadrons of horfj a*e 
O *■ ** oru polled behind the height, with their ri jht towarl the 
*■*" height, Mid their kf: toward th- camo, in order to take the 
enemy flank, urhilft be it employed in purfuing the caval- 
ry of the U f t, which he has bettc-a. The chief object o* 
the attack Ihould he the town, although the m *<| di'Acult. 
If it it forced, the enemy w.U Ik* heat without relource t 
breufethe iiriarttry who has driven him from that poll, 
will attack him in the rear ; at the lame time that the in- 
fantry which remained on the height will come down from 
it, and join, cither to »tt*ck, or at kill to employ the enemy 
upon the height, and by that attack prevent him from fen ling 
alTiilincc- to the troops already driven rrora the town and put 
to flight : the cavalry noon the left wfll advance at ihe fame 
time tofnpport the infantry, and, il neccTsry, to charge the 
enemy’s cavalry. 

The battalions which are up*w thehei rht in twol nes, 
will l>c divided into f.x columns, ut which four of fix bat- 
talion* will be employed in attacking the town, the lad bat- 
talion of every column excepted ; which mti’l remain at tire 
entrance of the w<*kJ, with four colutrms of four battalion* 
upon the left, in order to futlain the infantry attacking the 
town, and to keep hack the enrmy’s cavalry upon the le t. 
They will defeend from the height uidcr the proteCt on of 
the wood by which it is covered, and which end* at about 
400 toifts from the town. l'hcc troop* will be followed 
by artillery, which muA be polled between the columns; 
tlury mull halt on leaving the w«hv‘, and will begin by 
making a continual fire ol cannon upon the town and the 
cavalry; dating this lire of the artillery, the 12 batldions 
on the other fide of the rivulet ought to attack the four 
battalions and the eight fquadrons of dragoon* belonging 
to the euemyj and wK.n they have forced them to give 
way, they will amule them by 1 conitani Are of mufquetry. 
When the artillery lhall have played long enough to have 
broken clown the enemy’s entreuchmcnts, and de'iroycd the 
order of the troops, the four column*, fwmed of 20 bat- 
talions, will march up, a-id with their liayonets endtavou- to 
penetrate at fomc part; the !2 battalion* on the other lide of 
the rivulet will charge ret the lame tint*- ; the two columns of 
fnurbaitahon* each, as well a* the four laid b*ttalionshek>nging 
to the columns which attack the town, will remain at the en- 
trance of the wood with the aililltrv, in order to keep htek 
the enemy's infantry and cavilry which was next the town. 
If any oue of the columns can penetrate as far as the bridge 
that is iu the rown, it will take pnftfikxi of it, as well as of 
the market-place ; the others following it will take po'h-f- 
ftop of the hedges and gardens One column only will be 
iufficicnt to Iccure the banks of the ri*ukt, and take pof- 
irtiion of the bridges. As foon as the bridges arc fiee from 
the enemy, the 12 iquadron* of horfe and the 20 of kuflarg 
•will paCs and attack every thing they And to op*x»fe them ; 
then the left ought to advance ; the battalion* which have 
remained upon the heights fhould come down from tliem, 
aivi all togtlher attack the front of the anny, whole lest 
win* is already broken and taken in flank. 

Hut if the enemy, after having examined the difpofltioq 
of the army A, imagining that the principal attack will be 
dlre&ed again :l the town, inftead of remaining in his firft 
ditpolitfon, chan *es it entirely, and caufes a put of hi* fe- 
cund line. of infantry to march to the town ; and if lie 
ftrengthens his right by the cavalry of the left (a (pot more 
favourable for cavalry than infantry), the attack of the town 
will then become impracticable, becaufe of the great fupcii- 
onty of the trooos defending it ; therefore it would be ufc- 
1c I n to pcrfcft in it ; but his right ihould be*vigoronfly and 
bnfkly attacked. It is true, that it is rtiVorced by the 
cavalry from jh < left j but as the ground between the height 
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and the r'ght battalions which >re next the morafs can con- Ofllnliw 
triti but 12 fquadrons, thofe which the enemy hath drawn 
from the lift can only he oollcd behind the height, or in " * 

the third line; if they are behind the height, notliimascan 
prevent their being attacked : but fuppufsn * the firtl line 
broken, it fhould nut be too warmly ptirltted, fur fear of lc- 
paratirn;, arid being taken in flank by the cavalry behind 
the height. The 16 fquadrons of dragoons which arc be* 
hmd, oir/ht to remain in that tituatioo ; the 15 fqnadron* 
ofhoric, which are with their right to the height, and their 
le't to the old camp, ought t« take the place o* thofe wins 
have attacked the enemy ; and il.en the id battalions which 
are upon the height will come down into the plain ami 
attack the enemy’s infantry, at the fame rime that the 13 
fq-ndror * o‘ cavalry and the *6 of dia »oon* attack the ca- 
valry which is polled behind the height, if they fuccecd 
in beatin / it, or whether they do or nut, if the eiKmy fends 
afliitancc, lie will weaken his left, and then the 44 battalions, 
v^ho til! this time have remained iux&ive, may come down 
from the height and attack the town, not fo much with a 
det: *n of forcing it, as to oblige the enemy not to take any 
troops from it ; if tio afJi lance is fent to the ri^ht wing, it 
will be undoubteJIy beaten, being attacked by forces fo 
irreatly lupperior to it ; the whole of the cavalry bciny thus 
put to flight, the mo.t prudent part the enemy can take is* 
to endeav uir to pill the rivulet by the three bridge* be- 
hind the town, and by fo doin ' icnue hirr.felf f rom farther 
infult ; v the enemy docs this, the 1 : h it tat ions, the 1 2 
fquadrons of hur.e, and far jo o! dragoon*, will retire by 
the fame road they marched up, and they will be in fccuri* 
ty as loon a* they are in the wood : belides, a beaten army 
i» icldom to be feared ; therefore, they may retire umnolclU 
cd, and in order. 

But if it happens that the enemy, without changing his 
portion, is not to be forced in any of thefe attacks, the 
general bad better retire to the beiyht, where there will be 
no danger of the enemy’s endcavouriut? to attack him ; but 
»! he ihould attempt the attack of the left wing of the army 
A, it mull be reinforced bv all the cavalry that can be em- 
ployed without cnufing confulion, and two brigades of in. 
fantry Ihould be joined to the two which are next the mo- 
rals. 

Disr. IV. The fourth difpofltion is fuppafed in a coun- 
try mixed with thickets and plains The enemy’s army 
hath iu ri *ht to fume mountains, and its le’t to a river ; in 
about a third part o l the length of his front, there is a vil- 
lage a little behind its ri.tht. Hi# difpolititm it, four bat- 
talions and fix pieces of cannon upon an height which over- 
look* the plain, to which is alfo added the cavalry of the 
right. Behind arc two pafTcs entrenched and guarded by 
fuur battalions ; upon the heights ot thefe palFcs there are 
four mote, to prevent the enemy penetratin ' at the flank. 

There are eight fquadrans in the firll line, four hattalions 
polled at the village, and 1 2 in it with cannon; 1 6 hittriious 
on the left of the village, 14 fquadrons and four bx'.taiions next 
the river. 'Hie fecond line coo lilts of 1 1 fquadrons upon the 
riqht, ei :ht battalions behind the village, in order to cany 
timely a Alliance to it; 1 2 battalions in the rrai of the 1 6 of the 
firll line; 15 fquadrons and four battalions to the river. The 
rcicTve coofiils of 18 fquadrons of dragoons next the moun*- 
tains (in order to difmount and be within reach of afliiling the 
battalions guarding the pafles), and of 24 fquadrons ofhuflars 
on the left next the river. An ifland is (uppofed a little in 
the front of the Hrlt line : in this ifland are placed two 
battalions and fix pieces Of cannon. A Hone bridge is alio 
f uppofed between the two lines, behind which is polled two 
battalions, to fupport thofe in the ifland, and to facilitate 
their retreat. It feems imyolfiblc to atUck an army tluw 
4 fctuated; 
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Ofiliidve fituatcd ; all the troopa are a mutual fupport to each other: 
Op-f»no n ». t li g arc f eciire d and we.l guarded ; artillery it plant- 

ed along the whole front ; atid the paflics are entrenched, 
and^troops polled in them. 

In the front of the enemy's army it a large plain, which 
runs fiom the mountains as v.r as the river j hut the large- 
nefs of it it broke into by fotne thickets, where neverthekfs 
cavalry may a<Tt : in order to attack this army, thus advan- 
l.-geoufly polled, a diipofltion mull be made, entirely dif- 
ferent from that which it it in. If the village, which it en- 
trenched and well furnilhed with troops and artillery, is at- 
tacked, the forcing it will be doubtful : but fuppofing it 
fl.mild be forced, it will not be without loling a great number 
of men ; -which fiiould be avoided, becaufe it is the duty of a 
general to fnarc the blood of his foldiers as much as poflible, 
and even, if pra&icr.blc, to employ but few of his troops 
againfl a gicater number of the enemy’s. If the pafles only 
arc attacked in order to t~kc the enemy in flank, it is very 
certain he can lend afliftance to it without weakening hit 
front, having it in his power to caufc the eight battalions in 
refeive behind the village to march there, and to caufe the 
18 fquadrons of dragoons to difmount. If only the left 
wing next the river is attacked, it it true that attack is more 
practicable, there bein : no obftacle or entrenchment to pre- 
vent coming up with th« enemy : but llilt there is but one 
wing beaten ; and that, by falling back upon the troops in 
the village, can retreat by the mountains of which the enemy 
is mailer. There is great reafon to imagine it will be beat j 
but the general mull endeavour to reap as much profit from 
that vi&ory as he can : it it therefore thought that, not 
to lofe the fruit of it, the enemy fhould be attacked on the 
left wing, from the centre to within about 20c toifcs of the 
river, at the fame time that the entrenched pafles are attack 
ed. During thefe two attacks, a b rifle cannonade fhould 
be kept up upon the village, the infantry and cavalry upon 
the right, the infantry that is polled in the ifland, and that 
which is next the river : by thefe two attacks the enemy’s 
front and right wing will be equally annoyed j he will not 
know w'hcrc to fend aflitUncc, and in that Hate of uncertain- 
ty may probably f» nd it to a part where the danger is not 
fo prefling. But fuppofe he fhould a£ in the mcfl proper 
and prudent manner, as it fhould always be imagined he 
will, the afliibince which he will fend to that part, cannot 
. be cffc&ed without unfumi<hir;g or weakening :ome other: 

if he it lengthens the pafles and the heights with the eight 
battalions behind the village, they perhaps will not be 
forced ; but he will fcarcrly venture to take any troops from 
the village, in order to fend them to the afliilance of the 
front that is attacked. But if he fhould unfurnifh the vil- 
lage, it mufl then be attacked, and that vigoroufly $ which 
may be the caller done, as it hath been for feme time can- 
nonaded, and confcqucntly the earth hath been tumbled 
down, and openings rnsde, at leail large enough for the in- 
fantry to enter it i this attack will not at all prevent that at 
the tront frot? going on. 

In order to execute the attack upon the enemy's army, 
it is imagined the troops ought to be dillributed after the 
following manner : all the infantry fhould be placed in the 
firft line, excepting that of the referve, which fhould conflil of 
20 batniiens , the fecoud line fhould conflil of the cavalry ; 
and the third fhould be formed of the dragoons and huffars. 
The 20 battalions on the left, forming five brigades, fhould 
remain in order of battle at the coming out o i the thickets, 
with artillery dillributed between the inter vals of each bri- 
gade ; the 28 battalions, after making feven brigades as 
toon a* they come out of the thickets, will form in column : 
then the 24 Iquidrons which are in the rear of the infantry, 
formed k column, will po ft thcmfdvcs, four fquadrons in 


the intervals of each brigade. The brigade fupporting the 
right flank will advance on the Cdc of the river : r-nd then ‘*u. 
the feven columns and the 24 iquadroos will march up to — J _J 
the enemy and attack him with their bayonets, without 
lofing time in firing. As foon as the columns have broken 
or ilaggcrtd the enemy’s firft line, the cavalry will fall furi- 
oufly upon them, lword ia hai:d t a part of the dragoons 
and huff*?* fhould follow, iu order to be within diltance of 
fuflaining the troops who have attacked, or to join them- 
felvcs to the cavalry who have broken in among the enemy: 
it fliould he obferved, that as foon as the huflars arc enga- 
ged and purfuin-' the enemy, the cavalry fliould rally in order 
to luftain them, or to flank the infantry which may Dili 
tnake retiiUnce. The brigade of infantry which fupported 
the right, followed by the feven fquadrons, fliould attack 
the four battalions on the left ot the firft line, and the feven 
fquadrons will take them in flank ; which they can with 
the greater cafe erfict, as the cavalry hath been put to 
flight. The ferenth column (houli, with four fquadrons, 
attack the four battalions of the fecond line, at the lame 
time that this attack is executed from the front as far as the 
river ; 16 battalions of the 20 in referve Ihould attack the 
pafles, and alfo the heights ; the remaining four will march 
under cover of the mountains, fuitained by a brigade of in- 
fantry and eight fquadrons, iti order to attack the cavalry 
on the right ; thus of the whole front of the enemy’s army, 
there will remain only the village that hath not been attack- 
ed, unlcls there hath been fuch a number of troops drawn 
from it, as to render the carrying of it not difficult. It is 
to be luppofed that one of thefe attacks will fuccccd ; that 
made by the columns looner than the reft : the diipofltion 
of columns intermixed with cavalry is very formidable, be- 
caufe each b?«ly is fupported without confuflon : befldcs, it 
is to be fuppofed that a column four battalions in depth, 
and from 18 to 20 men in front, ought to break through a 
line that is only four deep, and which being once penetrated, 
the cavalry will find no difficulty in breaking through it* 

Sec Plate DXXIII. 

The movement of the infantry to form itfelf in column, 
and the evolutions or the cavaliy to fill up the intervals ot 
each column, ought to be performed with great quicknels, 
and near enough to the enemy to furprife him, but not at 
fuch a ditlancc as to give him time to lemedy it. 

The nature of the ground, which is continually chan* 
ging, cannot be followed through all its various fhapes ; the 
author from whefe work we take this article hath therefore 
endeavoured to form his dilpofltioni in thofe lituations 
which moll ordinarily occur, in order that thefe general dif- 
politions may be tffiflant to the ideas in more particular and 
critical lituations Mountainous countries have not been 
mentioned, becaufe it is very rare that th<V prefent an op- 
portunity of coming to a general action : the affairs which 
happen among them are generally with regard to fome poll, 
which can never decide tlie fate of an army, however btilk 
they may be. The *our difpolitions now mentioned are 
ideal j and although the propriety of them may he defend- 
ed, it would be very imprudent to anlwei for thetr luccefsg 
bccauic with regard to the buflnefs of war, the whole de- 
pend# upon circumilaiices, and the lealk accident often ten- 
ders a diipofltion, fcemingly the bell, the mnfl prejudicial 
that can be taken. A motion of the enemy’s troops id 
conducted by their commanders, too much floth or too 
much eagernefs in the execution of orders, an accidental 
word falling from the mouth either of an ofticer or a folcJicr, 
and which is always incrcafcd when told again, may occa- 
lion the defeat of an army, however well dilpofed or ad- 
vantagenufly fituated. The epithet *• btft” ihould be 
given to that gcocral who commits the feweft faults ; for 
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there ir iw mtm who eio flatter hiwfelf with having com- to he the means of putting hf* onfcrfr in rfeeutfnit i hwt ^* ll,e 
mittcd noire : it is impoflSble for a general to fee every thing; even, in certain circumstances, they fhould p«T*cnt them, . -^ Tg ' ? 
^ ^ himfclf, or to remedy any unforefeen scident that may hap- tnd make the fame difpoiitions which the general ought to 
pen, if he is not affifted by hi* general officer*, who fee make, aud would certainly Order, were he m their fit oat .on. 
things which it is impofliblc he can : they ought uot only 


Part lit Of the PETITE GUERRE. 


T HE Petite Guerre conftfta in the mamruvres of the 
Partifcn in frcrct marches, occupying, defending, or 
attacking polls, reconnoitring countries or the enemy, pla- 
cing of ambufeadet, Uc. 

Sect. L Of the Qualifications of a Parti/an 9 and 
the Nature of hit Co/ps. 

Tkt y generally call every officer a partifan who is def- 
tined logo at the head of a detachment, whether draught- 
ed from the body of the army, or of a party which he be- 
longs to, and for that rcalon ha* no other name than that of 
a parti fan. 

Of all military employment*, there is none which require 
more extraordinary qualities than that of the partifan. A 
good patufan ought to have an imagination fertile in pro- 
jects, fehemes, and rcfources ; a penetiating fpirtl, capable 
of comb ini tv? the whole circumftanccs of an action ; a heart 
intrepid agaittft every appearance of danger 4 a fteady coun- 
tenance, always affined, and which no figns of diiquiet can 
•Iter ; a happy memory, that can call every one by hi* 
r.ame ; a difpolition alert, to carry him thiough every thine, 
end give a foul to the whole ; a piercing rapid eye, which 
iiiflantly catches faults or advantages, obflaclcs arid dangers 
of Gtuation, of country, and every object as it palTcs ; his 
feutiments ought to be fitch, as to fix the rtfpeH, confi- 
dence, and attachment of the whole corps. Without thefts 
4ifpofttion*, it is impofliblc to fucceed. 

1 A partifan ought to fpane nothing to be affiired by his 
{pie* of the march, force, driigm, and pofition of the ene- 
my. As chief, he owes the example of an irreproachable 
conduct to his corps, by which he will infpire relpcH, lore, 
zcaj, and vigilance, and gain the hearts of the whole to his 
fcrvice. It is extremely dangerous for fuch an officer to 
contrail the lead attachment to women, wine, or riches. 
The firft makes him acglcH his duty, and frequently occa- 
fions the mod ruinous treacheries : the iccond leads to dan- 
gerous indiscretions, and is fure to draw down contempt : 
the third leads to guilt, and deftroys all fentiments of ho- 
nour. The partifan muft be content without the delica- 
cies of the table, as he may be often expofed to want 
provrfion ; his bed the lame with the mens, a cloak and 
flraw, never (tripping but to change linen. Nothing ani- 
mates foldicrs fo much as the pretence and vigilance of a 
commanding officer (harirvg with them the fatigue* of the 
fcrvice : the officers follow his example ; the men are allured, 
encouraged, and content. 

A corps capable of carrying on the Petite Guerre to ad- 
vantage fhould be compofed of infautry and cavalry ; and as 
it is incor.teftablc that the cavalry ought to be the mart ac- 
tive in carrymp on the Petite Guerre, it were to be wifhed 
that they were like wife the tirongeft, fo as to have 600 ca- 
valry and 400 infantry in a corps of 1000 men, making four 
companies of infantry and 12 troops of cavalry. 

The commanding officer fhould have the naming of the 
officers of this corps, or at lead have liberty to rejell fuch 
as he is convinced are not qualified for fuch fervice, as eve- 
ry officer who may be ambitious to krve in the corps, tho’ 

* Voi>< XVULPmiU. 


poffilTcd of great military merit, may rtot hate the talent* 
requiiitc for the duties of the partifan. 

To fupport the honour ut this corps upon a folid and re- 
fpcllahle footing, the fttiHell fubordi nation muft extend' 
from the chief to all the officers, and the rooft rigid dilci- 
pline infpire vigilance, patience, biavery, and love ot glory,, 
to the whole corps. 

It is of the utmoft importance for the officer that com- 
mands, to have the choonng his men ami officers whom he 
knows to be fitteft for his enterprise, and thereby prevent- 
ing many difficulties, contradictions, and dangers, which jea- 
loufy and diftruft always occafion among ftrangers. 

No recruit for the corps of a partifan, cither cavalry 
or infantry, fhould exceed 30 year* of age ; but the young, 
er they are, if they can carry arms, lo much the better for 
fuch a fervicc, to which youth is particularly inclined. In 
the choice of recruits for the cavr.Iry, it were not unworthy 
the attention of officers to prefer men that are lovers of 
horfe*, and to recruit chiefly in thofc countries where fuch 
are moftly to be expelled. 

As for arms, the firelock and bayonet is fufficient for a 
foot foldicr * and in the corps of the partifan, barrels of 36 
inches, with a long bayonet, but to have the caliber the 
fame as that of the reft of the army, which, for the lake of 
having ammunition made up to fuit the whole, ought to be 
invariably the fame. A helmet likewrife is preferable to a hat, 
as the fword is almoft the only thing to be dreaded from the 
enemy's cavalry. Four fpadcs and four pick-axes fhould be 
given to each company of infantry. 

The prefcnl manner of equipping the light dragoons 1* 
fo perfect, it ia uuneceflary to fay any thing on that head j 
but no while horfc, ftonc horfe, or mare, fhould be fuffertd 
in the corps of the partifan, as the lead neighing or percei- 
vable colour may make enterprifes fail. No boric fhould be 
mounted or fcrvice till fix years old. The fixe of the light 
dragoons is very proper for the partifan ; and while they 
have firm ground to all upon, and plenty of forage, none 
can excel them ; but when they come among moraffes, Jnd 
feel the feverity of want, pet haps the Hungarian buffers 
may be found more equal to the duty : poffibty, therefore, 
in forming the corps of the partifan, 100 horfe, fuch as 
are bred in the mountains of Wales or' Scotland, mounted 
ty the lighted men, might be found of good fcrvice. 

The principal attention of an officer of cavalry Ihouldbc, 
to fee that the men feed and drefs their horfe* well. Du- 
ring the whole campaign they fhould have dry food only, 
a* green weakens them. When the exigency of the fervicc 
requires the horfe* to be kept faddled day and night, every 
borfemau fhould feize fume moment to turn the faddlc-cloth, 
which greatly comfort* a horfe, keep* him at eafe, and kfs 
apt to gall ; and care fhould be taken to keep the cloth foft» 
and clean from fweat and dull. 

Sect. II. Of Pofls , See. and the diferent Works with 
which they may be fortified. 

Posts are generally fuch place* as bodies of troop* can 
fix in when detached lrora the army, lo cover and fccinre 
the frontier* ; and upon the vigilance and rcfillancc of the 
5 B parries 
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Hrti-c parties that are detached there, depends the fofety of the 
Qgenc. army . Whatever the abilities of a general may be, it is 
¥ fcaicc poffible that he can have an eye to every detail that 
contributes to their defence ; it is fufficient it he knows that 
the guards arc properly placed, and the line that they 
make properly cftabUlhed. It is then the bufinefs of the 
particular officers who command them, to make thebeft dif- 
pofition for a vigorous defence, and anfwering the views of 
the general. 

An officer who is detached to a port, is cither to relieve 
a party, or tike polTcffion for the firft time. In the firft 
cafe, if the guard which he relieves happens to be entrench- 
ed, as foon he arrives at the poll, and has taken his inllruc- 
lions from the officer who commands* he fhould prepare 
liimfclf for his defence, as (hall be mentioned in that article. 
In the fecond, if an officer who is detached is to entrench 
hirofclf, he mud examine if the place is advantageous for the 
execution of his project*, the defence of his people, an ! the 
fecurmg a retreat. 

He mud confult, ifl, Whether the fituation be conveni- 
ent for fending parties to difeover the enemy ; whether 
to give intelligence , of their fituation ami march, or to di- 
ll utb and furprife them. 2d, If it has fome natural defrncc 
on its front or flanks, fuel) as a river, rivitlet, morafi, or 
fmall wood that can be eafilj penetrated. 3d, If he can 
prrfcrve hi* communication wtth the army, and if there arc 
fome covered places to Favour his retreat. 4th, If he can 
difeover all the approaches ; fcecaufe if the enemy can come 
within a fmall diftance of the poll without being feen, he 
will place himfelf under cover there, and reft while the bc- 
filged are obliged to remain continually under arms, and will 
watch tire moment for making an attack. If then he find* 
hollow roads, clumps of wood, or any place where the ene- 
my can fecure himlclf in the neighbourhood of hi* poll, 
be mull fill them up, or guard them with detachment* of fix 
or feven men. tth, He muft take care not to be command- 
cd by any neighbouring heights, or muft p-event the enemy 
from profiting by that advantage ; becaulc i* they can take 
bis folders in the rear, it will be mipoffiblc for them to de- 
fend thcmfelvca. 6th, The extent o' the work muft he pro- 
portioned to the number of men that are to defend it. Good 
fenfe ar.d numberlef* examples prove, that too large en- 
trenchments can only be defended by confiderable bodies. 
7th, He fhould take care to have all the parts of his en- 
trenchment nearly of an equal flrength, lo as to be able to 
make an equal refinance everywhere; artd, laftly, He will 
tnk^ care to ful d exactly the intention of the genet al in poll- 
ing a guard in that place. 

1 'litre ate fome places fo advanta *coufly polled by na- 
ture, that thou *li they arc not fortified, they may in a 
fhert time, and with little charge* be made fo ftiong, that 
it will require a? much art to befie 'c them a* many others 
that are petfcil fortification*; fuch as iflands, peniniulss, 
and places feated on eminences of difficult acccfs, or in mo* 
raffis. 

I* the poll is in a level country, or upon a height that 
may be lurrounded, as happens almoft always to fmall de- 
tachments, they fhould conllruft a redoubt, or fmall iquare 
fort, compofed of a parapet with its banquette and ditch. 

The <; round being ehofen, you muft trace a ftraight line 
*■!•**• AE (fig. 1.), and iai r e the perpendicular BC, as direfled 
•XXIV. * n pra.-ij^jd geometry; obfervin^ to give to each of thefe 
lines which mark the interior fide of the parapet but two 
toifes, or two ard a half for 30 men, four toifes for 50, and 
eight for 10c ; which will brave a fpace of two feet at lead 
againll the parapet for each man. Having traced the two 
hrft lines A, B, you muft put the cord over the picquct C 
of the ncipendicular B, and with the fome length trace the 
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arch D, then put the cord over the picquct E of the line A, Petit* 
and trace the arch F. The point where the arches inter- Guc'vr. 
fedt each other, is the point to end the lines EH and u 
CG. Thefe four lines maik the interior fide of the pa- 
rapet. 

Then trace four other lines at the diftance of two or 
three liet parallel to the firft, as I. L, M, N, to mark the 
fixe of the banquette, which fhould be greater or Icfs ac- 
cording to the number of loldicts you would pl icc in a file. 

Then trace a third parallel fquarc on the outfick of the firft,, 
as O, P, Q, R, to mark the exterior fide of the parapet, 
and to determine its thickncfs, which is uftnlly eight or nine 
feet, or 18 if it is to refill cannon, which you fhould always 
be prepared to do. 

Then tract a fourth and lift fquare STVX, to deter- 
mine the width of the ditch, which is the fame or two feet 
more than the thickness of the parapet ; leaving a picquct 
planted at all the angles, as likewifc at the lines already tra- 
ced, fo as not to lofe the points from whence the lines were 
drawn. 

While you arc employed with two or three men in tra- 
cing, five or fix men fhould be ordered to cut down the trees 
that arc in the neighbourhood of the port, not uoly to open 
the approaches, but to ferve for conllrudling the intrench- 
menta. The fmallcll branches ferve to make fafeines, which 
are a fort of faggot* about fix feet long, two feet thick, and 
of the fame fixe all over, tied in the middle and at the two 
ends, to ferve for fupporting the earth, which would tumble 
down without that fupport. The middling h-anchcs ferve 
to make picqueta proper for mixing with the rafeines, and fix- 
ing them in the 2 round, or one above another to raffc the 
parapet. The trunks to which the large branches arc left, 
ferve to incrcafc the flrength of a poft, as fhall be mention- 
ed afterwards. 

Having traced all in the manner dircAcd, fix a row of 
fifeines upor. the fimtl fquarc II. MN, to fupport the earth 
of the banquette; then fix a fccor.d row upon the fquare 
ABGH, to fuppoit the interior fide of the parapet ; then 
a third row on the third fquare OPt^JR, to fupport the ex- 
terior fide of the parapet. You fhotud obferve in the be- 
ginning to picquct the fafeines, to leave a paflage of three 
feet PB, on the (idc Icail expofed to the enemy, to ferve 
for an entry to the redoubt ; but if this pafTape can he ta- 
ken in a ftraight line, it fhould be made like a mortoife, as 
you fee af Y, fig. 2. 

After having picqueted the three rows of fafeines as di- 
tc&cd, you m-;ft dig the ditch AB* as in the profile, fig. 3. 
a loot diftant from the exterior fide of the parapet. This 
diftance or breadth is called forme, and ferves to fupport the 
earth, or receive what falls from the parapet by the enemy’* 
cannon. This forme is more or lei* according to the folidi- 
ty of the earth ; the earth to be thrown into the intervals 
C, D, E, marked for the parapet and banquette, taking care 
to make the men tread it well down, and cbfctving to leave 
a talus or (lope on the tv’o fidcs of the ditch FG, more or 
lefs according to the confiftence of the earth, fo that it may 
rot tumble down. The Hope F, which is on the fide of the 
redoubt, is called the ftarp ; and the oppofite Hope, which 
is next the country, is called the totmterfearb. Care mull 
Ire taken in picqucting the fafeines with which the parapet it 
railed, to bring them nearer one another by degrees in rai- 
ling it as at 1 1, fo at to leave the fame flope or. each fide. 

The diftance 1 >E marks the banquette ; the diftance DC 
the thickncfs of the parapet at the bottom; the diftance 
IL the thickncfs of the parapet at the top; MN the 
width of the ditch at bottom ; AB the width of the ditch 
at top. 

If the ground is level, the banquette of this work mntl 
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priie be raffed two feet ; hut in low place* two banquettes arc 
G"* rrt. n e cc f!‘ ar ^- t the one above the other like Hep* : but if this 
* m0m00 v mmm ’ banquette i> raifed on account of fome neighbouring heights 
from whence you may be taken in the rear, the parapet 
mull be raifed to fuch a height, that the enemy’* Ihot can 
no longer plunge down upon you. A Hope mull be left 
on the top of the parapet, as IL, fo that the foldien may 
fee round the pod, and fire eaftly towards the country 
it O. 

Though the fouare form of a redoubt, which we have gi- 
ven the method of con (fruiting, is idtnofi the only one uted 
in the field, yet it hxa its faults, which ou ;ht to make it be 
rr ; filcd, at k-Vl or thofe polls which outfit to defend the 
environs equally. Experience (hows us, that we ought ne- 
ver to depend on the oblique firing of mufquetry, as the 
loldicrs a I moll always fire tight, forwards, as at A, fig. 4. 
and often even without taking aim. 1 his being the cafe, 
there are large fpaeet oppofite to the angles of the redoubt 
at B that arc not defended, and where we may fay that the 
er.emy remains in fafety* The chevalier Clairac propofes 
an excellent method to prevent this inconvenience, by con- 
Hmtling the interior edge of the parapet like the edge of a 
ftw, in form of fmall redans to hold a man or two in each 
•fide, fig. 6. which by the crofs fire lakes the enemy on the 
two flanks, fo that there are no approaches but what ate de- 
fended ; but the conftruction o* this redoubt is too tedious 
ar.d complex to be executed by (mall detachments. 

The tame author prefers comltuttirk? circular redoubts as 
at C, fig. f. becaufe all the points of the circumference be- 
ing equally difpofed, the foldier pofts himfclf indifferently 
over all ; and the exterior f paces D which arc defended, va- 
rying every moment, the enemy is nowhere in fafety. 

The circular redoubt, then, is the moft perfect that can 
be conftru&ed : hut where a road or the edge of a river, is 
to be defended, the fquare, or long, or tiiangular redoubt, is 
preferable, becaufc they ought to oppofc the faces of the in- 
trenckment as parallel as poflible to the places they are to 
fire at, observing always to round the angles. 

To trace a circular redoubt, after fixing the central point 
of the poll, let a pfequet be fixed in that point, and draw 
from it as centre the circle EE, with a length of cord in 
proportion to the number of the party, to mark the interior 
fide of the parapet ; then trace another within the firil, at 
the diilance already given, to mark the banquette ; then 
trace a third FF, to ma*k the exterior edge of the para- 
pet ; then trace a fourth GG. to mark the width of the 
ditch ; which being done, picquet the fafcinc*, and make 
them take the bend of the circle, finilhing as in a fquare re- 
doubt. 

If an officer is polled with a detachment on a paflage or 
before a bridge, in a defile, or oppolitc to a ford, he may 
make a parapet either betiding or llraight, with a banquette 
or ditch which fhould (hut up the whole entry ; or he may 
make a redan, which is a work with two faces, and in fuch 
a fituation (hould be made with a re-entrant angle (that is, 
the anr»lc pointing from the enemy) ; taking care when he 
i* to guard a fold, to con:lru& it fo near the river th2t the 
enemy cannot have room to form after they have palled. A 
deep ditch may be dug oppofite to the ford, into which they 
fhould let the water of the river pafs ; they may hkcwifc 
make the banks deep ; throw trees acrofs, and fcattcr chaufie- 
traps, which are inllruments of iron with tour (pikes, made 
(a as to have always one paint creCt. 

The flrergth of a redoubt or any other wotk may be 
augmented by blocking up the paiTage that leads to it, fur- 
rounding the poll with felled trees, and finking their trunks 
three or four feet deep in the earth, which mull he dug on 
purpose, leaving a number of large branches on them, which 
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mud be (harptned at the ends, and the leaves taken away, 
and placed as neir to one another as polfiblc. lo that the 
branches rray mix, and taking care that they incline towards 
the enemy. Two or three rows may be tmde in this man- 
ner ; but they (hould be at lead two toifea dillant from each 
other, that the enemy may not burn them all at once to 
approach the entrenchments. M. Saxe in his Reverie fays, 
that redoubts are propoitionably advantageous a* they take 
ltfs time in conilrucling, and are proper ’or number lefa cir- 
curr. fiances, where one o tc~. may ferve to (lop an army in a 
dofc country, hinder them from trotiblin • you on a critical 
march, or to occupy a large (pace of country whtn you 
have but few troops. 

. There is no need to mention large works which require en- 
gineers to con fi rued, and great bodies to defend them, as these 
have been described under the a’ticlc Fortimca now ; but 
a redoubt, fuch as A, fig. 7. may Ire drengthenei by tilling 
the ditch with water, by turning a rivulet, or cutting a ri- 
ver or pond. If the ground is uneven, (o that the water 
cannot be put equally in all pa-ts of the ditch, da’ns (hould 
be left in dig/in-r at C j or little traverfes of earth to form 
banks proper for keep ’no- the water in the upper part of tlur 
ditch 1), from whence it may he let run into the lower 
E. Thdc bunks (hould have but half a toot in thickncfs 
at the height D. which ihould be tailed {harp ; but a good 
deal more mull be left below at E, by (loping the two fide* 
pretty much. Dams l kewile arc made o planks or boards, 
as at F ; but they mull be ilrong, and lupported by Urge 
(lakes, io that, the body of water above inay not overturn 
them ; and then they arc reckoned preferable to thofc thu 
are of earth : but a more particular explanation of this fi- 
gure may be of ufe.—A there'ore is the ground within the 
redoubt. B, The bottom 1 f the ditch. C, 1 ), E, Dam 
of earth. F, Dam of plank?, I oink, or fafcincs. G, Up- 
per pait of the redoubt confiruCted of fafcincs, and the 
earth dug out of the ditch. 11, 1 he lower part of the re- 
doubt dug in the earth. I, The berme or (pace left at the 
bottom of the parapet to fupport the earth. L, The entry 
of the redoubt. M, The ir;Gdc or the parapet. N, The 
upper part of the parapet. O, ( he banquette. P, Tl« 
glacis. Kivulct (torn whence water may be let into tire 
ditch of the redoubt- 

But it is not with the works alone which have been al- 
ready mentioned that an officer may forth y a poll ; there aie 
an infinity of ways to Hop an enemy, to tire him, and 
even to rcpulfe him, with which it is ncccfiary that every 
commander fhould be acquainted. 

AU the fchemrs for oppofing the enemy, of which we 
have given a detail, ftnrc only to add to the exterior 
ftren-jtn of pods ; there are others which have fume natural 
fortifications, fuch as churches, church yards, mills, or farm- 
houses, See. An officer who is fent to a poll 0! this kind, 
which is detached from other buildings, outfit, before he 
begins to work, to make tiie inhabitants go out, and the 
nia^ifirates of the nearefi place receive and lod :e them. 
He (hould then entrench the houfe with a turning parapet, 
it he have people enough to defend it ; but if he have only 
a tew, Ik (hould make a bieafi-work of felled ticcs round 
the houfe, especially oppofite to the an lex, to pi event the 
enemy from undorraininp it. He mull like wife take off the 
tiles and (hut, tell the enemy (hould get up by ladders, and 
cruth hi? people that are within. I the houfe is covered with 
thatch, it (hould be pulled oft and burnt, as well as every 
thing ccmbulliblc that can be found in the neighbourho* d, 
lefi the er.emy make life of it agamft the houfe. 

Though the houle is furremuded with a parapet of* filled 
tree?, yet the wall* Ihould y« be piuccd with loop-holes. 
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about a foot from the ground, fo as to dSTcevcr tfce enemy*» 
legs, that they may not jet footing on the outfidc. Theft 
loop-holes lhould be lout inches wide, and three feet diftant 
from one another ; and a little ditch fhouid be made a f *ot 
and a half from the wall within the houfe, tn place the fid- 
dlers in who are to defend it. Other loop hole* fhouid like- 
wife be pierced (even or eight feet from the ground, oppo- 
site to tiic interdicts of the lower ones, and of the fame 
width, placing the foldicrs that are to defend them upon 
tables, planks, or ladders ; and taking one to pierce a great- 
er number oppofite to the avenue*, before, and at the lides 
of the gvte, and the angles of the houfe, became thefe ore 
the places where the enemy ufualiy makes his greatcll ef- 
forts. 1? the houfe has an inner court, the walls tkouli! be 
ieired which inclofe it, fo as to tire upon the enemy alter 
c has made himfelf mailer of it. If there are fevcral cates, 
they lhould all be blocked up except one, to be left for an 
entrance to the poll, which fhouid be made fo as to admit 
but one man at a time. 

If there « a broad ftafrcnfe for going up to the fhrfl 
floor, it fhouid be broke down, or blocked up with Hones 
or calks filled with earth. If it h a winding Hnir, the wall 
fhouid be pierced in different places with loop-holes, to lire 
upon the enemy that arc already entered, keeping ladders 
for the troops defending the houfe to get up to the firtl 
’floor, which fhouid have the boards pierced with a number 
of holes about four inches diameter, tn Arc down upon the 
enemy, obferving to pierce them only where there arc no 
trees below, but to have a greater number over the door and 
ether weak places which the enemy can force. A poll en- 
trenched in this manner may refill a great while, and even 
tire out the befiegers if defended by refolutc men. 

Captain d’Enfernay of a French regiment, with a com- 
-pany of volunteers, in the campaign of 1748, took poll in 
the church of Btvera, two miles from Ventimiglia. It is 
detached from other building*, and he fortified it with a 
parapet and ditch full of water ; but hit entrenchment was 
commanded by lomc houfes in the village, fo that the ene- 
my could fire down upon his party. He remedied this de- 
feat by covering the commanded part with a kind of blind 
-fnnde with rafters, leaning with one end on the wall of the 
church, and the other upon polls raifed a foot higher than 
the top of the parapet, which left room to fire throu;h. 
This blind, covered wiih flfcinci and earth, prevented the 
^enemy's fire from piercing, and did not prevent his tiring 
upon thtrn, fo that they dutll not stack him. 

This example is mentioned to frow how to feettre a prjft 
that is commanded by a height. When (licit is no redoubt 
or entrenchments of earth, the interior fide of the p.«rapct 
which is commanded fhouid be raifed, or a fort of penthoufe 
fhouid be made r/ith rafters, placed perpendicularly againll 
the inner fide of the parapet, upon which planks or fa! ernes 
are nailed, taking care to leave room between the bottom of 
the pemhoufe and the top of the pirapet for die men to fire 
through. 

If an officer has not time to oppofe all the fchemes which 
have been mentioned to the enemy, when the general wants 
to make a forage, and throws infantry into the houfe to form 
a line, he lhould immediately place a couple of trees aciofs 
"before the door, pierce the <1011 da, flint the windows, ami 
prepaie for hi» defence, which gives time to the teragert to 
retire, and the fupporting parties to advance 

The fortification ol villages, it they contifl of fcattcrcd 
boufes, differs nothing from the fortification of a lew conti- 
guous pofts, between which a commonicaiion is to be pre- 
ferred. if they coofill of hvvfes collected, the commander 
mud proceed upon the principles Lid duwu in another ar- 
ticle. bee Fortification. 
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Sect. Ill, Of going on Detachments and Secret &oor,t * 
Marches . " J— 1 ^ 

DeTACKttRNT* 8re particular bodies of foldicrs detach* 
ed from a greater body, to guard a pud, or to go on -an ex- 
pedition. 

When an officer is ordered on a detachment, he lhould 
provide himlclf with a cord regularly divided, in cafe be has 
occafion to entrench , and be at the parade by times, to get 
information from the brigade -major, whether he is do- 
{lined to relieve a detachment, or to occupy a poll for 
the firfl time. :If to relieve a party, he is only to know 
where the guide is who is to conduct him ; the guide is a 
foldin’, feat by the officer who is to be relieved, as orderly- 
man to the major-groeral, who by having been at the poll 
before can lead a new detachment to it. 

If it is a pod that is to be occupied for the firil time, 
the officer is to alk the brigade- major for inllru&ions fo- 
isting to its defence ; which being got, he mult inlpeit his 
party, and take care that evety ibtdicr is propetly equip- 
ped ; bis firelock loaded, frelli primed, and a good flint well 
fixed ; his cartouch box filled with cartridge* ; and that he 
carries provifion for 24 hours, which is the time that de- 
tachments commonly continue, and are not allowed to go 
away to eat. Care muft be taken to have fpades, pick- 
axes, hatchets, and wood-bills, one or two of each kind 4 
and if any thing is wanting, to apply to the brigade- major 
for it, that they may have every tiring neccflary for en- 
trenching. 

When an officer has infpe&cd his party, he ought to get 
information from his guide whether the way is broad or 
narrow, open or ntdofed ; if the enemy’s polls arc near ; if 
they go on patroles, or fee their panics in the day ; and, 
latlly , if he is to pafs mills, farm*, manors, dec. and from 
thcle informations take the neccflary precautions for hia 
march. 

When the wltofe are ready to march, the advanced guard 
A (fig. 8.), which lhould confill of cavalry only, fhouid fet 
out. It is iinprifing that all the authors who have written 
on this part ol tire art of war, have itcgledcd to ihow fuf- 
ficient attention to lb effentia! a point : the « rente tl part are 
Aleut, and the reft patting Atghtly over the different duties 
of this corps, are content that it fhouid be cornpofcd o’ in- 
fantry ; though, on the Icail reflection, in the moll oidiuary 
cates o' a lecret -march, rcafon mull determine that none hut 
cavalry ought to be placed there, whether it be to Itop pai- 
fengers who may dilcovcr your route, or fuddealy to attack 
an advanced guard of the enemy whom they meet face to 
face, or to hands their corps, in order to gain time for 
your own to farm : it is i neon t citable, that for all thefe pur- 
poles, cavalry has greatly the advantage of inlanlry , who 
arc by no means capable of runnin.' here and there to feiac 
paflertgert, or ot pouring hidden! y on an advanced guard of 
the enuny ; or of relifling their cavalry a moment in calc of 
a ludden rencounter, when they mull expert to be thrown 
down and trod under the horfes icct, and the corps attacked 
before the commanding office! lias had a moment to prepare 
for his defence. 

As examples ferve belt to illuflratc opinions that have 
been feldom declared, the fpirited behaviour of Comet 
Nanglc of the 15th regiment or light dragoons merits our 
particular notice, and will ferve as a proof ot the great ad- 
vantage of having the advanced guard of cavalry, in the 
campaign of 1761, when the l' rench army under the com- 
mand of Marfhal llro 'lio and the prince of Soubifc were re- 
tirin-' towards Hoxtcr, where they patted the Wei Her, 

Prince Ferdinand followed dole after than for feveral days, 

and 
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P*hs and on tlic evening before they gained the p*fs o ter the rl- 
Guct'c. tCTf onc 0 f Pn nC e Ferdinand's German aid-Cc-campe defired 
urr ' the grenadiers and Highlanders who were in front, to pufh 
on and take lome of the enemy's baggage, which was a 
little way before then and hut weakly guarded. They were 
immediately formed, and marched in a hurry over a plain 
with a thick wood in front, which they were told was clear, 
and had not within 400 paces of the enemy's baggage, 
when fcvcral fquadruns of French dragoons rofhed hidden- 
ly out upon them from the fkirts of the wood upon both 
flanks, and were hewing them down without mercy, when 
Comet Nani.de with an advanced guard of 20 men coming 
up the hill, got fight of the attack, and inflantly rufhtng 
on, charged the French cavalry, who, ft art led at the brifle- 
nef« of an attack which they were not expecting, immedi- 
ately reined back ; when the reft of the ret intent getting in 
view, came on ; and attacking the French, drove them off, 
having killed and wounded a few, and taken fome prifoners. 
The determined bravery of this young officer with his 20 
men fared a great number of the grenadiers and High- 
landers from be in;* cut to piece*, and {hows what may be 
effected by the fudden attack of an advanced guard of ca- 
valry. 

An advanced guard by night fhould be of double the 
■force of one by day. I n an open country, it is a matter of 
indifference at what diftance they advance, provided they 
keep in view of the commanding officer, who fhould conti- 
nually obterve them : but in covered place*, and in the 
darknefs of the night, they fhould not be more than 50 
paces diilant. 

This advanced guard fhould have an advanced corporal 
B, with fix horfemcn divided into three pairs ; one in the 
centre B, the two others out of the road on the right and 
left at CC, to examine as wide as poffible, filently and at- 
tentively fesrehing all hollow and covered places, taking 
care that there it nobody lying on the ground, or hid in 
dry ditches, behind trees or bufnes. At the fame diftance 
of 50 paces upon the flanks of the corps, fhould march two 
wings DD, confifting of eight or twelve horfemen, each ac- 
cording to the ftrength of the corps, led by a non-cormnif- 
fioiieti officer. They can harafs an enemy who may hap- 
V pen to rufh fud J enly out of amhufeade, and give time to 
the corps to form. Each wing to detach two men EE, 
keeping 50 paces wide from the others, and preferving the 
fame route 2s exaAly as the face of the country will per- 
mit. At the entrance of the wood NN, the horfemen 
fhould fpread, and dofc a 'ain at coming out, and do 
the lame at meeting any little hills, to examine them on 
both fide*. When they perceive any traces of a party, they 
fhould immediately communicate it from one to another, till 
it comes to the commanding officer. 

The advanced guard ought to march flowly, and the 
commanding officer at the head of the corps fhould follow 
at the Came rate, lb that the rear of the detachment may 
not be obli ed to gallop. As the rear guard H a only 
eftablifhed for form, there is no need of its being numerous. 
The officers and quarter-maftcr* fhould be careful to keep 
the men from ikepuig, as a horfe is eafily hurt under the 
irregular motions of a fleeping rider, which retards the march- 
The whole corps fhould he rorbid to fmokc ot Ipcak ; and 
if any one is obliged to cou h or fpit, let him cover his 
mouth fo as to make no noife. 

When the corps is numerous the cavalry fhould march 
"by fquadrons, the infantry by platoons to follow alternate- 
ly, io that each platoon ot infantry FFF may march at the 
bead of a fqnadron of cavalry GGG ; which dilpofition will 
prefer vc the whole at an equal pace, and keep them readier 


to form in cafe of meeting the enemy, or be mg fuddcnly 1 1- **«»'« 
tacked, as we are about to mention. Giterrc 

When the advanced guard perceives an enemy at a di- ' 
ftance, whether it is day or night, they fhould not purfue 
them, for fear of felling ftupidly into fome ambufeade, if it 
is not in a country that has been well examined ; birt if they 
meet them ftuldenly face to face, *■ may happen at the en- 
trance of a hollow way I, opening obliquely upon them, 
then the advanced guard, without deliberating about their 
ftrength, fhould inflantly rufh upon them. This manoeuvre 
cannot tail againft infantry, and gives a great advantage 
tn a rencounter with the cavalry ; but if the advanced guard 
falls back, they expofe the whole body to be defeated with 
them. 

When the commanding officer fees the aftioo of his ad- 
vanced guard, he will iuftantly turn the infantry on the fide 
f> r the road moll proper to proteA them from the enemy** 
cavalry, and will form them quickly at the fide LLL, or m* 
fome neighbouring height MM. If it is day, they ought 
to ‘ace the cavalry, ftooptng dr«wn till the inftant of the at- 
tack, while the firft fquadron advances to fuftain the advan- 
ced guard. If the enemy appears deftrous to renew the 
charge, and obftinate in disputing the paffage, he msy make 
ufe of a feint, and by rallinc back bring them oppoliic to his 
infantry, who will have them in the flank, and by a well pla- 
ced fire put them iuftantly in diforder. His cavalry pro- 
fiting by this, muft immediately face about, and iall upon 
them with all poffible violence ; which cannot fail to complete 
their defeat. 

All villages, hamlets, and houfes, fhould be avoided, ef- 
pec rally by night (which is the moft common time ?or the 
partifan), to avoid being difeovered by the barking o‘ dogs r 
or being feen by peafants who can inform the enetnv. You 
will fee equally how danecrous it is to keep the great roada- 
by day, or to CTofs placet that are too open in an enemy 1 * 
country. 

If you cannot avoid pafling through a village, it fhould. 
be done in a hurry, marching cemfufedly, very dofc, and fill- 
ing up the whole breadth, by which you will conceal your 
ftrength from the peafants ; fome officers fhoukl remain at 
coming in, and in the rear, till tlic whole are paffed, taking 
caie that no one flops or withdraws. The fame care 
fhould be taken at every road that opens upon your route. 

At the approach ot every place that is covered or hollow, 
fuch as houfc, wood, gully, Src. they fhould halt till it is well 
examined, and continue attentive in puffing it. 

At the paffage of defiles, bridges, or fords, the advanced 
guard fhould flop at 1-00 paces, ami form till the whole 
corps is paffed and in order. The ancients employed dot*s 
to difcovcT the enemy in ambufeade ; but it will be well to* 
diflruft tuch fpies, and to fufftr none with the corps, as there 
is nothing more dangerous ; their difp< fition leading them 
to baik at meeting the leaf! animal, they will fumifh the ene- 
my with a thoufand opportunities of obferving you, before 
you can know where they 2rc. 

You fhould always detain the guide* that were taken at 
fetting out ; but if* neceffity requires another, the quarter- - 
mailer fhoukl go and take one without making a noife, and 
lead him a round-about way, that none ol the peafants msy 
difcover either your party or route. If any ot the party 
difeover paffetigera in fight of the march, they fhoukl be 
flopped and brought to the corps, and care taken to pre- 
vent their cfcape. 

The paity fhould never refrefh in a village, but in a wood 
by day, and open country by night, caufmg evety neccfiary 
to be brought to them from places in the neighbourhood, 
which ought to be received from the peafants at a diftance. 
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Prt»*e fo that they can neiiher di Teeter the number nor quality of 
. ******* rg yoitr corps. During the whole time of (topping, you fhould 
not be ip* ring of (entries, and have always tax horfemen 
ready to fccurc any perfon by whom you! maginc you 
are perceived s when their number bcconws conlidcrable, 
they fho*:ld be tied together, and "real care taken that none 
efcape til! the ftroke is iiruck. The officers fhould tic equal- 
ly attentive that no foldicr get* out o* fight ; and if they 
meet a deferter from the enemy, he fliould he conducted im- 
mediately to the corps, and theu to the army, under the care 
of a non commiffioncri officer. 

When necefiity obliges you to flop in the nei :hbour- 
hood of fume farm or hamlet, you muff take poffdfiu:] of 
it, and carry off the farmer or chief of the place at going 
away, threatening to kill him and fet hi* houfc on fire if any 
one ilir from the place before he is relc ire!. Every h. ule- 
ma n (hould take care to have a (pare fore ihoe, and a peek 
of oats. 

If an officer of the infantry marches a detachment to re- 
lieve a poll at a dillancc, he fhould not mount his horfe till 
out of light of the camp, and (hould dilmonnt on coming in 
fi.»ht of the poll ; but if it is only about -a league di-tant 
from the army, and near the enemy, it is better to go on 
foot, fo as to be Ids encumbered in cafe of engaging with 
any pasties of the enemy. The men Ihould not be preffed 
too much for Fear of lagging in the rear, but fhould march 
clofe without Hopping, and in as many files as the roads will 
permit, keeping profound lilcncc, that they may hear any or- 
ders that are given. 

An officer who marches at the head of a party, ought to 
keep cxadl order and profound iiiencc, that they may he in 
a Hate to execute whatever he may order for their defence ; 
but in giving his orders, he ffiould take care to do it with 
a firm and determined countenance, fo as to make the fol- 
diets think that he is fure of what he is about, arid that no- 
thing better can be done. When the men lee their officer 
hefitating, or varying in his orders, they imagine he docs 
not know what to do ; and feeing him disordered, they be- 
-corne fo. It i* upon luch occafions that an officer fhould 
be Heady to rcHrain his party, and make them inHantly 
obey. The danger is greater on a march than in an attack. 
Here the ioldiers have their arms in their hands ; and, fee* 
ing the enemy before them, arc ready to enga ;e. It is o- 
therwife on a march; they arc lefs upon their guard, and 
have not their arms in readinefs : then, fays Vi^ctius, an at- 
tack confounds them, an anibufeade diforders them- An of- 
ficer nu^ht therefore to take every precaution in examining, 
by his advanced guard, all places that may conceal any of 
the enemy. 

But as the greateff precaution cannot prevent an officer 
on a march from bang attacked, it is ncccffary, as foon as 
he perceives the enemy, to obferve if the paity is fuperior 
to his detachment ; whether it conliffs of cavalry or infan- 
try, or both together. If it is cavalry', and fuperior, there 
is no ncceflity o: being difeouraged ; but, on the contrary, 
Jur fhould profit by every advantage that offers, by gliding 
into land that is furrowed, uneven, cut, and difficult or in 
acccffiblc to cavalry ; or if the country is inclofed, he fhould 
line the hedges, and cheer up his Ioldiers by iomc encoura- 
ging language, while he dilpatches a trolly fellow with ad- 
vice ol his fituation to the jcncraL If the enemy march up 
to him in this fituation, he muff do all that he can to fuffain 
the attack, by ordering his party not to prels upon one ano- 
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ther, to keep up their fir?, and not to di charge their pieces t'cilrc 
till they are at the muzzles, o-c< f 7. 

When you have the advantage of rock* or other nb Hades v_ "" 
to the a&ing of cavalry, continue the route as near as pot", 
fthle, keeping the party clofe, ar.d always ready to receive 
the enemy. If tlie number of the enemy % cavalry do not 
exceed your party, you may continue your route ; and keep- 
ing your men dole together and prepared, they will not ven- 
ture to attack you. If an officer fees no means of poffcf. 
fing an advantageous poH, or oi getting to the poll he was 
detached to, he can do nothing better than retreat to the 
camp, along fome river or wood, to prevent being broken ; 
but if he is fo clofdy purfued that lie cannot avoid being 
beat or tak:n, there is no better manoeuvre to imitate thap 
that of the Barbers (a) ; who fcattcr themfeivcs, and re- 
tire from tree to tree, from rock to rock, and dcflroy a par- 
ty, who can neither beat them, nor take one of them. 

Tlie moment of taking poffeffion or a poll is the moff 
critical that a detachment can have ; officers have been fre- 
quently attacked at the very time they thought they had 
nothing to do but quietly take the ncccffary miafures lor 
remaining in fakty. 

It the party which arrives at a poll is to relieve another, 
tlie officer that is to be relieved gets under arms as foon as 
his fentries give notice of the approach ot the relief. The 
detachment being known, they are peirnittcd to enter and 
occupy the poff in the room of thofc that aic to depart; at 
the fame lime, tlie corporals go to relieve the fenincs, and 
the officers and ferjeanls give the counter- fig n, with the de- 
tail o all that is to he done at the poH by day or night. 

He ought likewife to get information from the officer he re- 
lieves, if the enemy make incurfions in the neighbourhood ; 
if their guard* are diffant. whether cavalry or infantry, and 
whereabouts placed. After thefe precautions let him guard 
againil his poff being fuipiikd- 

'The fentries being relieved, the officer that is to go out 
muff fotm hi- detachment, and return to camp with the fame 
precautions a* in coming. The new detachment remain un- 
der arms till the other is , one 5 - paces : then the officer it 
to make them by down their arms againil the parapet, put- 
ting then havre-facks againff the gun-locks, to prevent duff 
from fpoiling them, or the dew of the night from wetting 
the powder. In an open country without fortification, the 
men mult not go to any diffancc from their arms when they 
by them down in the day, and keep them between their 
knees when they fit round their fires in the night, with the 
locks inward, to prevent accidents. 

Sect. IV. Of Reconmitring. 

Partifs ordered to reconnoitre, arc to obferve the coun- 
try or the enemy ; to remark the routes, conveniences and 
inconveniences of the firft ; the petition, march, or forces 
of the tccond. In either cafe, they Humid have an expert 
geographer, capable of raking plans readily : he fhould be 
the belt mounted of the whole, in cafe the enemy happen to 
fcattcr the ticort, that he may fave himfeSf more ca r :ly with 
his works and ideas. 

All parties chat go for reconnoitring only, ou.rht to be 
but few iu number. They fhould never omUll of more 
than 1 2 or 20 men. An officer, be his rank what it will, 
cannot decline going with fo few people under his older* j 
the honour is amply made up by the importance of the ex- 
pedition. 


(a) They arc pcafants fubjeft to the king of Sardinia, who sbandom their dwellings when the enemy take poffeffion, 
4 nd are formed into bodies to defend the Alps which are in his dominions. 
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I’ewe petition, frequently of the mnft intcreftin;; cunfequencc, and 
Circrre. pro;>crttt to recommend the prudence, bravery, and ad- 
drds of any officer that has the fortune to fuccccd. 

It mu ft be evident that the fuccef* of fuch a corr.miffion 
depends upon fccrccy, and that it is impoffible to fulfil the 
intention without keeping out oPfijht of the enemy. It is 
incontcftablc, that a uumemu* party cannot glide along fo 
imperceptibly as a fnull handful of men. As thefe detach- 
ments muff fmilh their courfe quickly, it is ncccffrey that 
they fhould confitl of cavalry only ; but i‘ they are to go 
far, they may iiicreafc each with 30 toot, to remain in ara- 
bufh about half* way in a wood or coveted place, with whom 
the cavalry cm leave their proviiion they brought with 
them- 

An officer charged to reconnoitre in front, ihould take 
his in ft ructions in witting, and fet out at iuch time a* to ar- 
rive at the place ptoper for beginning his obfervatious at 
day bre?«k. Every time that he ha* occallon to flop, the 
party fhould face toward the enemy, and fend a nomcom- 
miffiontd officer whth two horfemen to run over the neigh- 
bouring heights, and clofely examine the environs. When 
near the enemy, avoid flopping in a village. 

The officer, and geographer who is fuppofed to be pre- 
fent, fh uld remark every intcreftin* particular : The heights, 
woods, ponds, morafTes, rivulets, tivers, lords, bridges, roads, 
crofting*, difficult and dangerous paftages, by-ways, mea- 
dows, field#, heaths, gullies, hills, and mountains ; the di- 
fta* ice and ftrength of villages, hamlets, houlcs, farms, and 
mills ; what love reign the country belongs to, and what arc 
its productions. 

If the enemy comes in fli'ht, the officer Ihould quickly 
afiemblc his party, though hi* reconnoitring be not (inilhed, 
and let him retire to his in'antry, it he placed any ; but if 
not, let him gain fome other place that he has clioten for a 
retreat. A'.tcr bein j refrefhcJ, let him go back with the 
cavalry to finifh the reconnoitring $ but if he was obliged to 
return quite to the port, he Ihould not go back till next 
day. Mid. day is the time of being hull incommoded, a3 
detachments arc tcl.< frequent at that hour. The command- 
ing officer ought always to avoid coming to blows, even 
though he thiuk 9 himfclr fecure of fucccls, unlcfs he happen 
to be on his return, and near to his po'l, fo that lie tori lees 
the grand guard, bearing the firing, cannot fail to run to 
his affillance. It obliged to engage with a party who are 
cutting oft your retreat, and that no other means is left of 
tu-cing then, you mud rilk all without hcfitalin*, by rufh- 
iBg on, and try to fave the geographer with the fruits of 
hi* commiffion, cfpecialty if the reconnoitring was of impot- 
tance to the general of the army, and merits the facriii- 
cing a dozen men, which they can esfily rctiicvc on another 
occafion.' 

When a party goes out to obtain news of the enemy, it 
ou. T ht to app r oach as near as poffible, but cautioufly : d iy- 
brnk is not the time proper fur inch a purpofc, becaule at 
that time the enemy feud their different parties and patrolcs 
to make diicoverics ; you Ihould therefore pievcot them by 
approaching in the night. You may cafily reconnoitre their 
polition and extent by their fires, which they never extiu- 
p 1:1ft. at the hrad of the guards and picquct# ; and you may 
ewlily remark if they are about to change their polition, by 
hearing a more than ordinary noife ; betides, as it is cafy to 
approach by night, you may dilcovcr a number of things by 
the light of the fires. 

A partilao ought not to negl<& to reconnoitre every 
place round hi# poll for two 01 three leagues, or farther, it 
it is poffible on the fide of the enemy; and for that purpofc 
he fhould employ the method of Mr Jcney ; who, during 
the campaigns that he made, often examined the cncmy’f 
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poil. without approaching, in tht folio win. manner, which 
be recommends as infallible. 

I fuppofc myfelf, Cay* he, with my party at Socft in Wcft- 
phal.a A (fig. 2.), and the enemy polled at Bcrvick 13 , two 
leagues from rac. To know the fitualion of this place with- 
out itirring fiom Socft, I take the map of the country; and 
from Socft as centre, 1 draw a circle whofc circumference 
paffes hair a league beyond Benick.. 1 draw a circle of 
the fame fixe upon a leaf of paper, to make my plan as in 
fig. 2. and then place Soefl in the centre A ; and I mark 
all the villa 'is which I find in the map near the circumc- 
rtnee, uponjny plan, with the dillanccs an J . bearings as they 
arc rcprcfcntcd in the map, making ufe of a pencil to mark 
the places DDD, fo as to correct the errors more cafily 
which the map may have led me to make. 

Having thu* formed my plan, with a fcale of two league® 
(which is the diftancc I fuppofc Bervick), I go to the bur- 
goirufter of the town of Soelt, where I cauie fome of the 
moil intelligent inhabitants to come, fpeaking to them freely, 
an ! openly induce them to communicate all the information 
1 have cccafion for. 

The better to conceal my defigns, I be^in my roconnoi- 
trihg by Btokhufen, a village diftant from the enemy. I 
alk the dillancc from Socft to Brokhufin ; if they fay it is 
feven quarters of a league, I con c& the dillance ol my plan 
which made it two leagues ; then I inform myielt of all that 
is to be found on the road from Socft to Brokhufcn ; cha- 
pels, houlcs, woods, held#, orchards, rivers, rivulets, bridges, 
mills, Sic. If they fay that at half a league from Soelt they 
pifs the village or Hindcrkiug, 1 mark th-.t place upon my 
pl-m. I alk if the road from Socft to Hindcrking is crofted 
by any other road ; if there is any morafg or heath ; if the 
road is inclufed, paved, or ftraight ; if there is any bridge 
to pals and at what dillance. 1 take care to mark every 
thing in my plan, forgetting nothin/, even to mills, bufhes, 
gibbets, gullies, fords, and every thing that can be got 
from their informations ; which will probably be perfect, 
bccaufe one always knows more than another. I continue 
ray queftion; from Hindcrkiug to Btokhufen ; and advan- 
cing by little and little, obferve the fame method on the roads . 
of the other villages round, marked DDD. In this mauner 
I cannot tail to acquire an entire knowledge of all the places; 
befides, I find myfelf imperceptibly inllrucled in the pofitiou 
of the enemy, by feeing the different routes by which 1 can 
approach moll fee rctly. 

It is plain that fuch a plan mull be very ufeful to regu- 
late iecrct expeditions. It i* chiefly ufeful, not to fay nc- 
ccffary, for a commander of a party, who can give more 
ample and picnic inftru^t.ons to his officers, by accompa- 
nying them w ith a copy of the routes marked out, which 
they can confult ever, in the night, if it happens to be clear ; 
by w hich they will be guarded againil being deceived by ig- 
norant or treacherous guides, which occafion the miftakrs of 
fo many who go unp:t»vidcd w r ith fuch helps. 

There is ft ill another means to fecure a reconnoitring 
party ; which is, to compofe them of people who fpeak 
the language of the enemy, and give them furtouts o( the 
colour of a re/imenl of the enemy, and cockades the fame. 
This feheme may be carried fo far as to line the fuxtouta 
with the colour of another regiment of the enemy, provided 
that by turning the futtouts, they appear to be a different 
corps, and deceive guards, (pics, and peaUuts, and confound 
their reports. 

Sect. V. Of the Defence cf Pofts . 

Whin a partifan has taken every precaution that pru- 
dence fuggctU in reconnoitring a place where he would fix 
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a- puff, he* is trr tnfcr pofTeffion in die folknnnr manner. 
The inantry remain under arms in the middle of the place-, 
the cavalry to patrole witlionr, while the commanding offi- 
cer-, efeurted by a dorm horfrmen, goes to examine the 
environ* to. mike his arTfui?Hbcnt’9 ; having fent feveral 
lmnll detachments bet ore, to cover him in time of recon- 
noitring. 

Hevmg remarked the place*- p-oper for his- guard, de- 
fence, and retreat, as well as- the dangerous ones by which 
the enemy can make approaches fecrctly to furprife him, he 
fhottld choofe the moft convenient in the front of his poft 
to fix his grand ptiard D (fig. f.)> which ntt*H face the 
enemy. He mud mark the heights- for this guard to place 
their vedette* EEEE, and regulate the number according 
to the exigencies of the fituation. In a covered country 
you mod not be fparrng of them, and moft reinforce every 
guard. At 5 o pace* before the front oi the grrnd guard, a 
inbaltcm or uon-commiffioncd officer with eight horfemcn 
fhotdd be always ready to fet out at K, to go and reconnoi- 
tre, when the vedettes have obferved any p^Tty. 

The grand guard being fixed, you fiiotHd form another 
in the middle of the village, called the ordinary guarti, com- 
poied of cavalry and infantry, placing fenttics at the entries 
aed vedettes all round; the lsft at fuch diilanceaa to fee one 
another. A piequet (hmild likewife be fixed before the 
quarter* of the commanding officer, which (hould be near 
the oidhary guard and the whole corps. In the day, half 
thrcaralry of the picquct muft keep their Holies bridled and 
ready to mount ; but it the enemy is near, they mud remain 
on horfeback, the other half to unbridle till the hour of re- 
lief. 

According to the arrangement vre have given for com- 
pofing the corps of a partisan, the grand guard may confift 
of a ciptain, a firft arid fecund lieutenant, a quarter- mafter, 
two ferjeants, four corporals, a trumpeter, farrier, and 5 a 
private hotfcmen. The ordinary guard to have cavalry 
equal to the grand guard, with a captain, a firft and fecond 
lieutenant of infantry, two ferjeants, and 60 men, including 
four corporals, two lance-corporals, and a drummer : the 
piequet to confift of the fame number of caralry and infantry 
as the ordinary guard. 

If there is any dangerous place capable of covering the 
approaches of the enemy in the environs of the poft, and 
out of the circuit of the patroles, there (hould be a guard 
placed there, more or left ftnong according to the import- 
ance of the place, and care (hould be taken to preferve the 
communication. The guards and picquets being placed, the 
detachment that was fent out on the roads mull be called 


in, and then go to work to lodge the party in the gardens 
that open upon the country, and the commanding officer’s 
quarters ; beating dnwn hedges, filling up ditches, and le- 
velling a piece of ground large enough to draw up the whole 
corps. The horfes to be put under cover in bams conti- 
guous to the gardens ; but in cafe there aie no bams; they 
may fubltitute (beds open on one fide, that the horfes may 
go out altogether in cafe of an alarm. 

The officers (hould occupy the houfes in the neighbour- 
hood of the (beds, and one of each company remain day and 
night with the company, to prevent any of the men from 
entering the village without leave, upon any pretence. The 
commanding officer muft acquaint the officers of his having 
chofen the place M for the rendezvous in cafe of a retreat ; 
which ought to be at. fome diftancc from the village, and 


on the fide he judges moft convenient for retiring to the 
army. At funfet the grand guard are to return to the poft 
and join the picquct, the one half of each to mount alter- 
nately till day-break, and then the grand guard to return to 
the place they po defied the day before. The fcuuics and 
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vedettes (hould be doubled, and all the pillager (hut tip whh Pstits * 
waggons placed in two rows, except one for (allying out at, Ciacrro^ 
in cafe of a retreat, made wide enough for the pafiagt- of the ' 
patrole* or the whole cavalry. 

The corporals of the ordinary guard (hould lead the re- 
lief of the vedettes every hour, fetting off together ; but 
when they come to the puffage of the poft A, they muft 
frparate into two parties, the one to the righr to relieve 
the vedettes BBB, the other to the left for the vedette* 

CCC ; then each of them with the parties they have re- 
lieved (hould go on at their head a quarter of a league, by 
the two routes pointed out in the plan, to examine the en- 
virons, (uppofmg an hour to each, llefidc* this reconnoi- 
tring, the captain of the grand guard (hould fend two pa- 
troles in the night. To fill up the intervals, they (hould 
fet ore about halt an hour after the corporals, and make 
the fame round. At returning to the poft, the corporals 
to make their report to the officer of the ordinary guard j 
the conductors of the patroles to the captain of the grand 
guard. 

A little before funrife or funfet, a grand patrole detach- 
ed from the corps (hould be fent under the conduct of an 
officer to iearch the whole environs of the poft minutely, 
etpecially the dangerous places, becaufe at thefe times the 
enemy are moft likely to attcrr.pt a furprife. If the patrole* 
difeover them, they will be in a Itate to repulfe them, or at 
leaft to harafs them till the commanding officer, upon the 
firft notice, draws up the whole carps. 'I he officers (hould 
take great care to inftiu& the fentries in their duty, ex- 
plaining it to them every time of their mounting, and forbid 
them to fmokc, as the leaft fire can be eafily perceived in 
the dark, and ferve to direct the approaches of the enemy. 

No fentry to move more than 50 pace* to the light, and aa 
many to the left of hi9 poft : and let the weather be ever fo 
bad, he muft not get under cover. No one to be allowed to 
go out of the poft without leave of the commanding officer; 
and to prevent defertion or maurauding, the fentries and 
vedettes muft be charged to let no foidier pals. 

The vedettes muft flop afi paflengers, and take them to 
the next fentry, who muft call a corpora! to conduct them 
to the commanding officer. If there are a great number 
paffing at once, the vedette at the challenge muft haften to 
ftop them at 100 paces, till the officer has fent to reconnoi- 
tre them ; but if he finds them to be a party of the enemy, , 
he muft fire upon them and retire. At the firft alarm, the 
grand guard and piequet ought to mount, and each of them 
to detach a fubahern officer immediately at the head of the 
beft mounted horfemen, to go quickly to encounter the 
enemy. *l 1 he reft of the grand guard and cavalry of the 
piequet to follow immediately, led by their captains to fuftain 
the firft detachments, to repulfe or keep back the enemy aa 
long as it is poffible, and give time to the commanding of- 
ficer to form the whole corps. 

If the commanding officer obfrrvcs that the enemy are of 
no very extraordinary force, he muft without hefitatirrg put 
hhnfdt at the head of his cavalry, and inllantly charge them, 
pouring upon them witii his whole force, which is the beft 
way to fucceed ; and in the mean lime, the infantry (hould 
form to fuftain the cavalry. One efiential circumftance 
fbouM not be forgot here, which is, that at the going 
of the detachments of the grand guard and picquct, all the 
infantry of the picqnet (hould march immediately to the 
place appointed (or the rendezvous in cafe of a retreat, and 
a ftroug detachment of cavalry (hould follow to occupy the 
place. If it is at the entrance of a wood or fome covered' 
place which the enemy may occupy, and thereby cut off 
your retreat, you muft prevent it by fixing ibe infantry of 
the piequet in the poft, to remain day and night, with * 

I lieutenant 
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^<!stc lieutenant it the head of 10 horfcmen to clear round it. If 

'■ * j: rr: ‘ th c enemy is too ftiperior, at id appears to form an attack on 
that fide, the commanding officer (hould get there before 
with all his force to oopofe them, till all his detachments 
join, and then regulate his retreat) as will be feen in the 
led ion of the Retreat. 

To he better fecured in a poll which you expeft to re- 
main in for fome time, and where you find that the enemy 
will not fad to diflurb you, it will be proper immediately to 
employ fome of your people with the pealants, to form fome 
intrenehments in a hurry in the moft dangerous places, to 
have breaftworks of felled trees in the woods ; h erics placed 
in the lords (fee Hcast); pits du; at the entries and plains 
without defence ; fo that the cavalry coming full fpeed to 
charge you, may tumble in. If there happen to be a 
bridge cither in the front or on the flanks of the poft, 
as at N, by which the enemy can facilitate their approach 
or retreat, it mull be inllantly deftroyed, unlefs you find it 
may be of ufe, and neceffary to fix a good guard on it. 

To regulate the attack and defence moft ad vantage® ufly, 
you fhould take care to obferve the places by which the 
enemy can approach, and form a plan of operations for 
cutting off, or taking in flank, the different routes which he 
can attempt. You fhould inform your officers, and not fail 
to hearken to the advice of thofe whofe talents, genius, 
and experience, render them competent judges of your de- 
figns. Thcfe arrangements will he of great ufe in fnrpri- 
fing the enemy’s parties, who will come from time to time 
to reconnoitre the poft. If the enemy approaches in the 
night, take care how you attack h rn ; you cannot recon- 
noitre his force, and you ought to fuppofe that he is in- 
formed of your*. 

Do not fuffer any fufpe&cd woman to approach the 
foldiers; their vifits arc dangerous in debauching your 
people, and the enemy frequently employ them to difeover 
your ftrength. Let no deferter flop in your poft ; and »f 
he comes in the night, keep him till day-break is near,, and 
then fend him to the army. Every party that approaches 
your poft will profefs belonging to you; but if they arc not 
provided with a proper paiTport from the general, or if you 
do not know any of the officers, trull neither to their word 
nor uniform. 
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If an officer is to fix in a village where it is difficult to Petite 
examine every place where the enemy may lie in ambufti, . ° Ufrrc ~ ^ 
he fhould fend for the magiftratea to come and fpcak with * 
him, while his party remain drawn up at the end of the vil- 
lage, that they may declare if they know whether there arc 
any of the enemy’s parties, fufpetted perfons, or concealed 
arms in the place ; which being done, the (entries are to be 
placed, and the party to take pofFdlion ; putting Imall de- 
tachments of five or fix men, more or lefs according to the 
ftrength of the party, at the avenues ; and examining the 
church, or any detached houfe, to make the principal poft 
in cafe the advanced polls arc forced- The men bed ac- 
quainted with the duty fhould be planted on the moft ex- 
pofed and dillant places, fo as to fee all the approaches; and 
Comet imes in trees, that they may fee at a diltance, and re- 
main concealed from the enemy. 

If he finds any place near him where the enemy can lie 
concealed, he fhould place a corporal with fix or (even men 
there, with orders to fall back upon his poft if attacked, or 
remain till they find thcmfelves difengaged. The foldict* 
of this Idler poft (hould take care to make no fires, becaufe 
it would ferve for a guide to the enemy to avoid them when 
they want to fall upon the principal poft ; but fires may be 
lighted in the pieces where they have no guards, to make 
the enemy think they have them every where, at the fame 
time placing foldiers in ambufh where there are none light- 
ed. This ichcmc may ferve for all polls in a level country, 
where two or three foldiers fhould be kept going all night 
to ftir up the fires. 

The exterior arrangements being made, and fentriea 
placed on the avenues, bridges, and fteeples, the works for 
fortifying the poft fhould be marked out, and executed by 
the workmen, and the ma 41ft rates ordered to fend draw to 
the near* ft houfes for lodging the foldiers, who mull never 
abfent thcmfelves. The officer mull always he in readinefs 
to go where his prefence may be wanted, and make his fer- 
jeants and corporals frequently go the rounds. Monficur 
Vauban fays, that if an officer is to remain but four hours 
in 1 poll, he ought to intrench. If he is to pafs only fome 
hours in a poft, it is a pood way to make a parapet of 
felled trees ; or if it is in a village, to intrench a detached 
houfe. 


Thcfe inftru&ions may fervt for the corps of a partifan 
according to the propofed arrangements ; but partifans of 
left force mu ft regulate their precautions according to their 
ftrength; and detachments of 30, 50, or lOO men, will feck 
to poll thcmfelves in redoubts proportioned to their number, 
v>t in mills, farms, hamlets, detached, houfes, churches, church, 
yards, See. obferving that the more a poft is extended, the 
more care and fatigue it requires. 

The principal objed for an officer that is detached, fays 
Monficur Vauban, is to forefee every 'troublcfomc event. 
The want of exaftnrfs, and the fmalkft relaxation in the 
fervice of out-poils, may have the moll fata! confequencts ; 
and hilioiy furnifhett a tliuufand examples ol camps being 
furprifed, and armies cut in piece*, by the r.cpligence of 
detachments that ought to have watched for their prderva- 
* 1100 . 

'i he manner of relieving detached polls has been men- 
tioned ; but if an officer is detached to a mill or houfe, let 
him draw up hie party about 15 or 20 paces from the poft, 
and fend a ferjeant or corporal with five or fix men to 
fcarch the chambe**, cellars, and barns : which being done, 
the fentries mult be placed, the poft taken pofft( 5 on of, 
the arms ranged fo that every one can find his own with- 
out confufion, and the inhabitants lodged in fo:xe other 
houle ; and then intrench himfelf according to the rules 
given. 

Vot. XVIII. Put II. 


The way to guard again ft being furprifed, betrayed, or 
made prifoner, is to take precautions again ft all that the 
enemy can undertake ; and whatever diftance he may be at, 
we ought not to found our fccurity on probabilities, but 
extend them even to poffibilitics. Neither ftranger nor fol- 
dier of any other party fhouki be admitted into the poft ; 
and the roll fhould be called three or four times a-day, that the 
mrn may not abfent thcmfelves; the commander fhould like- 
wife examine the (entries, to fee whether they are acquainted 
with the detail of their duty, and fhould thow them how to de- 
fend thcmlelvcB in cafe of being attacked; obferving to them, 
that if the enemy make foch a manoeuvre, they fhould oppofc 
fuch another; il they try this Icheme, to refill with that, and 
deceive them at every ftep. He may make fome of them try 
to fcale the intrcnchmcnt, to fhow the difficulty of mounting 
it ; and by excrcifing them in this manner, be will prepare 
them to refill the enemy ; it will flatter their vanity, and 
give them a confidence in him. 

An hoar or two before dayyHhe men fhould be kept alert, 
fitting on the banquette near their 2rins ; and the patroles 
fent at that time, rather than in the night, to march ilowly, 
to liilcn attentively, and examine every place round the poll 
where a man can conceal himfelf. 

It frequently happens that two armies are encamped op- 
pofile to one another, and have fcvcTsl polls on the fame 
line, and two pat roles meet in the night. A* it is imprffi- 
5 C blc 
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rente ble to didincniifh whether they are friends or enemies, they 
Y who firft dilcover the others, fhould conceal themfclvcs on 

the (ides of the road, behind buihei, or in a ditch, to exa- 
mine it they are dronger ; and in that cafe to let them pafs 
in lilence, and return another way to the poll to tell what 
they have feen : but if they find them weaker, he who 
commands the patrolt thou Ul make the fignal which is or- 
dered for the patmlce of the night, which is commonly a 
fliokc or two on the cartouch-box or butt-end of the fire- 
lock, which is anfwered by an appointed number ; but a 
word is the iafed. Ir the patrolc does not anfwcr, they 
fhould advance upon them with fixed bayonets, fire upon 
them if they fee thtr* retiring, and make them furrender. 

If detached oppofite to the enemy, it is to be prefumed 
that you may be attacked: therefore fmall detachments 
fhould be advanced between the fentries in the night, about 
30 or 4.0 paces from the poll, with their bellies on the 
ground, in thofc place* where they imagine the enemy m?y 
come ; with orders to thofe who command them, to make 
a foldier reconnoitre any parties that are feen, fo as not to 
con ound their own pat roles with the enemy’s parties, and 
to retire to the poll on the fird firing. 

In villages there fhould be great care taken of fufpefted 
peribns, or of the peal ants revolting ; and for this putpofe, 
you fhould make the magift rates order two peafanis, the 
bed known in the place, to be put on duty with the (entries 
of the party, at the paffages left in intrenching. Thefe 
pcafants, whom the magill rates mud caufe to be relieved 
every two hours, fhould be charged to recoiled all who 
pafs out or in of the village ; and both one and the other 
n.uil be told, that they (hall be anfwerablc for all the acci- 
dents that may happen from the treachery or negligence of 
thofc fentries who have let enemies in difguile enter the 
village. 

They mufl likewife order the foldiers who guard the in- 
trenchmcnts, to let no pcafant approach, and to (hut up the 
paffiage, with two trees acrofs in the night, and not to open 
them till day, except for the polling of the patroles. They 
mud examine with iron fpits, or their fword*,.all carts that 
pais loaded with hay, draw, or calks, or any thing that can 
conceal men, arms, or ammunition. 

An officer cannot watch too carefully to prevent fchejnes 
that may be contrived againd him ; and the attempt on 
Brifac, in the month of November 1704, is fo much to the 
purpofe, that it ought not to be pallid in filence. The go- 
vernor of Fribourg having formed the defign of furprifmg 
lit i lac, fet out in the night of the 9th or loth of November, 
with 2000 men, and a great number of waggons loaded with 
arms, grenades, pitch, &c. and fome chofen foldiers : all 
thefe waggons were driven by officers difguifed like wag- 
goners, and were covered with perches, which had hay 
placed over them, fo that they appeared like waggons load- 
ed with hay coming in contribution* They arrived at the 
new gate by eight o’clock in the morning, under the favour 
of a thick fog : three waggons entered the town, two full 
of men, and one with arms, when an Iriihman, an overleer 
of workmen, obfierving 30 men near the gate, who, though 
they had the drefs, had not the manner of pcafant* ; afkcd 
them what they were, and why they did not go to work, 
like other people ? Upon their not anfwering, and appear- 
ing confounded, he diuck ferae of them with his cane; 
upon which the difguifed officers run to the arms which 
were in the waggon next them, and fired 1; or 20 fhot at 
him within half a dozen paces, without wounding him. The 
Iriihman leaped into the ditch, where they likewise tired fe- 
deral ufclcfs fhot at him, while he called To amu t to arms, 
with all his might. 

At this nolle! the guards of the half-moon and the gate 
5 


A R. Part II 

run to arms, and would have pulled up the draw- bridge, Pttk^ 
hut were prevented by -the waggons which the enemy had , 
pieced upon it. 'The officers ana foldiers who were in the _ u ~ ~ J 
waggons, ruffied out with their arms, and having joined the 
red, attacked the guard commanded by a captain of grena- 
diers ; but being repulfed, and five of them killed, the reft 
were difmayed, and fled either ioto the town, or out into 
the country. The captain of the guard made the firil gate, 
which was a grate, to be ihut, acrofs which the enemy, who 
were upon the bridge, fired at all who appeared ; and ha- 
ving left the half of his guard, he mounted the rampart 
with the other half, and continued firing upon the enemy. 

A lieutenant who commanded 1 2 men of the advanced guard, 
was attacked at the fame time by an officer who prefented 
a piilul to his bread ; but lnatching it from him, he fired it 
at him, and killed him : this lieutenant defended lumfclf to 
the end of the action ; but having received levcral wounds, 
he died that day. 

Upon hearing the noife of the furptife, the commanding 
officer of the place didributed his garrifon to their proper 
pods : and having made every difpofition neccflary ror his 
defence, the enemy faw that their defign had failed, apd re- 
tired in diforder, leaving a number of waggons behind them, 
and more than 40 foldiers who were killed or wounded. 

Such was the enterprile on Brifac, which failed by a trilling 
accident. 

This example, and many others which might be cited, 
fhow that an officer who commands in a pod cannot be too 
much 011 his guard to prevent his falling into the fnarca 
which the enemy prepare for him, as the feixing of a pod, 
of however little importance it may fr era, may be attended 
with the mod troublefome conferences. 

In an enemy’s country, the inhabitants are always ready 
to revolt and betray ; therefore the commanding officer ought 
to take one or two of the magidrates children, or three or 
four of the molt confiderzblc families of the village, and 
keep them in the principal pod as a pledge of the fidelity 
of the inhabitants. The children (to whom they fhould 
take care to do no manner of hurt) fhould only be kept half 
a day each, and changed for fome others. The command- 
ing officer fhould forbid the inhabitants to aflemble in ta- 
verns or public walks, or any place whatever, and caufe 
thefe orders to be fixed up at the door of the church. If 
they arc feen to ftop and convcrfic at coming out of church, 
or in the market-place, let the pauolcs oblige them to 
retire. The tavern-keepers and all the inhabitants mufl 
be forbid to receive any dranger without acquainting the 
commanding officer. None to be permitted to ftir abroad 
after retreat beating, on pain of being killed by the fentries 
who fee them, or flopped and conducted to dungeons by 
the pat roles ; who ou.;ht to march (lowly, flop from time 
to time to hearken if they hear any noife, go over all the 
quarters that are marked out to them, and give an account 
of every thing that they have difeovered that can caufe any 
alarm in the pod. 

If fire breaks out anywhere, or the inluibitants quarrel 
among themfelves, an officer fhould take care how be fends 
a party to their affillar.ee, bccaufc thefe arc frequently (nates 
of the enemy to divide the drength of a detachment on 
purpofe to attack them ; he fhould therefore ring the alarm 
bell, make all the different pods get under aims, and order 
thofc who command them, to make the loldicr p . remain aim- 
ed againd the parapet, fo as to obferve what pafTes without 
the village. The foldiers o! the principal p<dl fhould like- 
wife get under arms, and the officer detach four or five men 
with a lerjeant or corporal to part the fray, or fet the inha- 
bitants to wotk in taring ui firing the fire. 

As all the ncceflary precaution for the fafety of a pod 

arc 
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Pe'itc arc too many to have them executed by giving them ver- Having obferred that the defence of a pod does not de- 
, Coffee, bally, the commanding officer fhould give his orders in wri- pend upon the foldiert, who are deftined for that fervice, 
" tinr, ar.d have them fixed up in all the lefler pofts. One but upon the officer who commands, the following example 
thing to which officer* who are detached to a village fhould may ferve to confirm the obtervation, and will at the fa ne 
give particular attention, i§, not to vex the inhabitants by 
making them furuifh too much : whatever they are allowed 
by the general to cxaCd, fuch as firing, forage, candle, &c. 
fuf the guards, fhould be demanded in proportion to the 
abilities of the inhabitants ; and an officer cannot be too 
delicate in prefenring the chara&er of a gentleman in order- 
ing contributions, and preferving the inhabitants from being 
lobbed or treated ill by the foldicrs. 


intrcnchmcnts, nor to take every precaution againft bein (> 
Turpriled. As the enemy mud attack with a fuperior force, 
your difpofitions mull be made in fuch a manner as not to 
•confute one another, and every one being properly placed, 
tontributes to the common fafety. If it iB a redoubt, or 
other intrenchment of earth that is to be defended, feven 
or eight trees with their branches fhould be kept in referve, 
lo throw into the breaches the enemy may make, and the 
parapet kept well lined with men, who ought not to fire 
till the enemy are on the glacis. They fhould be provided 
with grenades to throw in the midtf of the enemy who have 
jumped into the ditch, nay even afhes or quicklime, whofc 
burning dull cannot fail to blind the enemy, fhould be had 


if poffible. If the llreogth of your detachment will admit collected and difpofed for that purpofe ; which made fuch 
of it* eight or ten foldiers fhould be placed in the ditch (on havock, tliat Monfieur Roziere, flartled at the unexpected 
the oppofitc fide from the enemy), fo divided as to take the reception, and dcfpairinj of fucccfs, wifbed to get his party 
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enemy on the flanks, who have jumped into the ditch. This 
kind of Tally, by running round upon the riyht and left at 
the fame time, mull aflouilh an enemy who could not dream 
of being attacked. 

If there are heights from whence the enemy can crufh 
your people with Hones, they mull be occupied with eight 
or ten tnrn covered with a brealt-work, to prevent the ene- 
my from pofTcrffing them, or guard againil them, as has been 
formerly directed. 

In the defence of houfci, mills. See. as well as regular 
fortifications, the men fhould be made acquainted with the 
different manoeuvres they may employ for their defence ; 


off. Ctptain Campbell feeing the definition of the enemy 
without a man of hie being hurt, and that he could renew 
the reception as'often as they chofc to repeat the attempt, 
was elated with his fnccefi, and encouraging his men, when 
he happened to move from the wall that covered him, and 
received a mu/ket (hot from the oppofitc hill, which entered 
a little below the left temple and came out at the fame dif- 
tancc below the right ; upon which he fell, and the party 
beat the chatnade and furrendered. A* ter two hours pol- 
feffion the French retired, carrying off the prifoners. and 
leaving Captain Campbell, whom they thought dead, to be 
faved by our troops, who foon took polfcffion again, and 


without which they do not forckc the intentions of their fent him to be recovered, and to difplay new merits in his 
officer, and may counteract or.e another by their being in profeffion. 


diforder. 

The obllinatc defence of a port is the aft ion wbc-e an 
officer detached fingly can acquire the greatetl glory ; the 
refinance not proceeding from the number of foldicrs def- 
ined to defend it, but from the talents of the officer who 
commands. It is in him that the ftrength of the intrench- 
ment lies ; and if he joins to determined bravery the abili- 
ties neceffary on thefe occafions, and can perfuadc his fol- 
diers that the lot the enemy prepares for them is a ihou- 
fand times werfe than death, he may be faid in fomc fort to 
have rendered his poll impregnable. 

In the defence of detached buildings, there are fo many 
different retreats, that it becomes an arduous talk to fue- 
ceed in an attack, when brave people are to defend them. 
They have the loop-holes on the ground-floor to defend, 
when beat from the intrenchmcnts without, and may refill 
great numbers, by retiring gra lually to the different floors 
of the houfe, where they ffiould have large buckets of wa« 


If the enemy take cannon to force the port, it docs not 
appear how it can be refilled, uulcfs the houfe is low, and 
they cannot range round the intrcnchments, as every fhot 
can make a large opening iu bad built houfes, and may 
crulh the befieged. The only means then to fhun being 
maflacrcd is to capitulate, or to rulh out briflely upon the 
enemy when they lead export it. The firft-is not rtfohed 
upon but when the honours of war can be obtained, which 
is to march out with drnms beating to return to the army 
with a proper efcort. But if this capitulation cannot be 
obtained, the believed have nothing left conliftcm with true 
bravery, but to ruth out tword in hand, aud cut their 
way through the enemy. The ncctfiity of conquering 
changes the brave man into the determined fuldier, which 
gives him the means of retiring to the army or fume neigh- 
bouring port. 

If a peril is to be abandoned when it can be no longer 
held, and you are going to make the Tally, you fhould cen- 


ter provided to thiow upon the enemy, which, though it tinue to fire with Ipirit, taking away barricadoes from the 
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may appear trifling, is one of the mofl difagrtcable that can 
be oppofed to the aflkiUnts; for at the fame time that it 
wets their powder, arras, and clothes, rt hinders them from 
feeing what is doing above, prevents every ichemc for fit- 
ting fire to the houfe, and may oblige them todcfill from 
the attack. 



time fhow the utility of having Clones collected to throw 
over upon the enemy, as formerly recommended. 

In the month of September 1761, captain-lieutenant A- 
Jexardcr Campbell of the 8Sth regiment, with 100 men 
under his command, was pitched on to defend the remark- 
able poft near Caffcl in Hefle, called the Heratlft. Mon- 
fieur Roricre, the celebrated partifan and engineer of mar- 
fhal Broglio’s army, with 600 infantry and four fquadrona 
It is not fufficient for the preservation of a poll, to raife of cavalry, arrived in the neighbourhood of the poft the 


morning of the 2 id ; and having beat a parley, furrounded 
and earned off the two men who were fent out to receive 
the meffage. After having examined them feparately, he 
caufed a detachment, under cover of his mufquclry from a 
hill that was oppofitc to the principal paffaje, to advance 
and mount the ftair, three men nbrcall ; which they did fo 
flowly and without any interruption, that the whole ftair 
of about tco fteps was full of men, when Captain Camp- 
bell (who had made an excellent difpofition for the defence 
of all the parts of his poft), having Tome chofen men at 
each fide of him, waited to receive thofe who advanced firft 
upon their bayonets, and firing at the fame time, gave the 
fignal for the reft to throw over large ftoncs which he had 


door through which you are to pals with as little noife as 
poffible. When they aie aflembled, the whole pirty fhould 
go out dote together, rufhins; with their bayonets to the 
place the officer thinks the hall guarded. You ought never 
(fays Mr Folard) to wait foi day to execute thcle {allies, 
which cannot fiaccccd but in a dark night, by which you 
5 C 2 eaiiiy : 
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Pdite eafily conceal from the enemy the road you have taken ; for 
. ^* UCTTC ' which rcafon you Ihould not fire, but open to yourtclves a 
T pafTage fword in hand, left the enemy come where they hear 
the noife. 

Officers fhould he attentive to .diltinguifh between the 
true and falfc attacks, and not dcfpair when beat from their 
fit ft intrenchments. The defence of polls ia fo caly, that 
it ia furprifing they do not hold out longer than they com- 
monly do. There wants only resolution and vigilance, ta- 
king every advantage of the ground, and permadiug the 
fotdicrs that nothing but the moll manifeft bafencf* can let 
the enemy penetrate. The example of Cremona, furprifed 
by prince Eugene in 1701, will remain a proof to pofterity 
of what determined bravery can do; and thow, that though 
an enemy is mailer of half the ramparts, and part of the 
, town, he is not mailer of the whole. 

Prince Eugene having formed the defign of furprifing 
this town, which was defended by a garnfoa of French 
and Iriih, got fomc thou land Aullrian foldicrs admitted at 
a fecret paflagc by a prieft. Theft troops fetzed the two 
ates, and a great part of the town ; the garrifon buried in 
cep were awaked by the afiault, and obliged to fight in 
their (hirts ; but by the excellent manoeuvres of the officers, 
and refolute bravery of the men, they rcpulfcd the Impcri- 
alills from fquarc to fquarc, from flrcet to ftrect, and obli- 
ged Prince Eugene to abandon the part of the town and 
ramparts of which he had been in pofTtffion. 

Ports have often refilled the fiilft and wreateft efforts of 
the aflailants, and have yielded or been abandoned to fub- 
fequent attacks, though much lefs fpirited. How comes 
this ? It is owing to an officer's not daring to abandon his 
poll at the firft attack : he repulfcs the enemy, bccaufc if 
forced they will be put to the fword with their whole party; 
but when the enemy comet backj he thinks he has nothing 
to reproach himfelf with, hiving* defended it for fome time, 
fo retires, or furrenders. Since he could rcpulfc the ene- 
my when in good order and quite freih. how much more 
eafy and left to be dreaded when they return handled with 
fatigue ? 

Is not the great cauCe of mifcondu£t among military 
men the want ot encouragement to excite emulation ? An 
officer who it not protected, who it never Cure of the Icail 
favour, neglects himfelf, and take* lc!s trouble to acquire 
glory, rarely heard of, though merited by the braveft ad ions, 
than to enjoy the tranquillity of an ordinary reputation. 

It it not expc&cd that an officer who is placed in a port 
fhould feck to engage ; but that he fhould Heartily refill 
when he it prefled, and die rather than abandon his in- 
trenchmcnt. 

Hillorians have been very filent about ports being well 
defended ; though the IdTous to be drawn truin them may 
be more generally iuftru&ivc, and as agreeahle to read, as 
thofe left us of the bell fortified places of a It ate. We are 
aftonifhed at the account of iac,ooo men perilling before 
Oilcnd in 1604, and their general, the archduke Albert, 
with the mins of his army, not making himfelf mailer of 
it, till after a three yeans fiege : nor is our wonder lefa, to 
fee Charles the Xli. of Sweden, in the year 1713, with 
+ feven or eight officers and fomc dome flics, defend himfelf 
in a houfe of wood near Bender againli io»oco Turks and 
Tartars. 

Several hiftorians mention the defence of this houfe be- 
caufe it was (lone by a crowned head ; but brave actions, 
whoever arc the authors, fhould never be buried in oblivion, 
as they excite emulation, and are full of inltruction. 

Sect. VI. Of the Attack of Pojlt. 

s Although the taking of a port is always difficult when 
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you have to do with people who know how to defend it, 
nevcrthelcfs you may fuccecd in attacking them by furprife ^ re. 
and ftratagem. We ought never to form a fcheme for an 
attack upon fimple {peculation, becaufc from reafoniqg we 
often think that things are Icafible, which we find impof- 
fible in the execution. When you intend to undertake 
an aClion of this kind, you ought to form a jult idea of 
it, by examining all the branches leparatcly, and the dif- 
ferent means you can ufe, fo that, by comparing them 
together, you may fee if they concur, and anfwcr to the 
general purpofc ; and laftly, you are to lake fuch meafurca 
as may in a manner render you ccrtaiu of luccefs before 
you bc]>in. 

As it is not the pra&ice of the army to choofe a parti- 
cular officer for the attack of an intrenched poll if he doea 
not offer hirafeh, ib an officer fhould cot embark in fuch an 
enterprise, without having examined the means of fuccecd- 
ing, and being capable of fhowing the general a plan of 
wiat he has proje&ed, to fee if he will confcat to the exe- 
cution of it. It the general approves the plan, he mull beg 
leave to go to reconnoitre the poll with a man or two, that 
he may take his meatuses more jullly. 

When he has been to reconnoitre, as is dirc&ed in a 
former fe&ion, and has got every nectflary intormation, 
he ihould go to give the general an account of his difeo- 
veries, and receive his lait orders for the attack, for the 
foldiers of his party, and for thole who are to march to 
fullaio him. 

The choice of men that are to go upon the attack of a 
port, b Co much the more effirntial, as the fuccefs of the en- 
tcrpriic depends on it. None but volunteers ot determined 
bravery ought to be taken, mcr* who are not ftupid, and 
have no colds upon them ; becaulc he who does not attend 
to the orders ot his officers, runs on with blind zeal; and 
he who coughs or fpits, may difeover the party to the ene- 
my's {entries, and cautc the bed concerted fcheme to fad. 

As to thofe who are to fupport them, they may be taken 
according to their rank in the guard or detachment, as the 
general judges proper. 

The difpofition tor an attack moft depend on the difeo- 
verics that arc made, fo as not to be obliged to return ia 
the midit of the execution. The men being chofeu, they 
mud be infpctftci, to fee that nothing is wanted which can 
contribute to their fuccefs; bccaufc, if the port is fortified 
with an intrenchmeut of earth or fafeiues, the two firlt 
ranks Ihould be provided with fpades and pickaxes befide 
their arms ; if fraifed or pallifadocd, they mutt like wile have 
hatchets ; and if covered with mafonry, they mud have 
ladders. 

I he men fhould be in their wairtcoats, to be left cou- 
rt rained. If they propofe to make one or two true, and 
as many falfc attacks, fo many platoons mud be formed of 
the chofen party, as they arc to make true ones, and the 
furtaining party to make the falfc attacks, fo as to divide 
the enemy and flare their fire. A man mud be placed at 
the head of each platoon, who is capable of commanding 
them, and, if poffible, the fame who had been employed 
before to make difeoveries, as he may m»rc ealtly guide the 
divifion. The orders which Ihould be given to thoic leaders, 
are to march together to the place where they arc to fepa- 
rate, and then each to go to the fpot which is appointed, 
for him, in the neighbourhood of the poll, and wait there, 
with their bellies on the ground, for the fignal to jump into 
the ditch and fcalc the port. 

It you are to be conducted by fpies or guides, they 
fhould be examined about every thing that can be of ule, 
before they arc employed, elpecially about the road by 
which they propofe to conduct you. The reaion of tbia 
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T<«€ i*, becaufe we often fee fimplc people, animated with the 

Cjtrft . hope of gain, imagine they can eafily lead a party, when 
they have only a great deal o? good-will ; but if you find 
in thofe who offer all the neceffary qualities, you muff im- 
mediately fecurc them to you as much a* portable, by ma- 
king them dread the deftru&ion of their houfes, and pit- 
lag ing their goods, if they lead the party into a fnarc ; you 
may Tikewife a/k their wives and children as pledges of their 
fidelity, and, the moment of fetting out, place them be- 
tween the corporals of the full rank, tied with a fmall chain; 
which precaution ia the more effential, as traitors have often 
been known, on prrtence of conducting a party to fei/.e a 
poll, to have led them where they have had their throats 
cut in the middle ot the night, and have difappeared at the 
very moment of its execution. If you make your guides 
hope for a recompcnfe proportioned to their fcrviccs on one 
tide, on the oilier you mull make them fear the cnicllcff 
panilhment if they betray you. 

The night being the rood proper time to march to the 
attack of a pod, you Ihould fet out foon enough to be ready 
to make the attack an hour or two before day. Care muff 
be taken that it is not moon-light when you propofe making 
the attack ; the foldiers ought to march two and two, with 
the icait noife portable, efpecially when pafiing between the 
enemy’s fentries: you muff likewife recommend to them, 
neither to fpcak, fpit, nor fimoke. The detachments muff 
get as oppolitc as portable to the falient angles of the in- 
treochmcnt, as it is probable that they will be the leall de- 
fended by the enemy’s mulketry. If a patroic of the ene- 
my comes while you are on vow march, or ambufhed in 
the environ*, you need not be alarmed, nor make the leaff 
motion which may make the enterprife fail, but remain 
concealed in the profoundeft file nee, that the patroles may 
pafs without perceiving any thing, and afterwards purfue 
your defign. 

If the poft which yon want to carry is a redoubt with a 
dry ditch and parapet of earth, your two firft ranks muff 
have ipades and pickaxes, with their arms llung, and, on 
the iigual being given, jump into the ditch together ; bc- 
caule it ou^bt to be a general maxim in attacking a poft, 
to ftiike all at once. When the firft rank have jumped 
down, the fecond mull flop a moment, that they may not 
fall upon the Ihoulders or bayonets of the firft. The two 
firft rank* having got into the ditch, they Ihould immedi- 
ately run to fap the angles of the lcarp and the parapet of 
the redoubt, to facilitate the mounting of the reft af the 
party ; the leaders of each divifion fhoukl obferve at the 
lame time, that the foldiers who remain armed with their 
firelock A, and who have likewile leaped into the ditch, do 
not interrupt thofe who are demoiilhia; the fcarp of the re- 
doubt, hut protect them by prefenting their bayonets to the 
tight and left, and be ready to rermUc any of the enemy 
that happen to be placed in the ditch. 

If the parapet is fraifed, they Ihould break as many 
of the fradcs with hatchets as is ncceflary to let the men 
pafs. When the breach is made, the workers Ihould drop 
their wotking tools ; anti taking their arms from the flings, 
mount up with fixed bayonets, and rulh upon the enemy 
huzzaing. % 

When you march to attack a redoubt or fuch poft, where 
the enemy have a connection with more confiderable polls, 
the commanding officer Ihould charge on that fide, fo as to 
cut off the communication. People who tee themfclvc* 
bnlkly attacked without hope of tuccour or retreat, will 
very loon beg for quarter. 

When the fcarpa and parapets arc of ftone, they can only 
be carried by fealing ; but you may fucceed by being brilk 
in lurroundihg and fuftaiaing the attack. Au officer who 
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is to attack a poft of this kind, Ihould tike care that his 
ladders arc rather too long than too Ihort, and to give them 
in charge only to the ilotiteft of the detachment. The fol- 
diers Ihould carry thefe ladders with the left arm parted 
through the fecond ftep, taking care to hold them upright 
at their tides, and very ihort below, that they may not dif- 
locate their Ihoulders in leaping into tlie ditch. 

The firft tanks of each divifion provided with ladders, 
Ihould fet out with the reft at the fignal, marching rclo- 
lutcly with their firelocks flung at tlieir back* to jump into 
the ditch. When they arc arrived, they Ihould apply their 
ladders again ft the parapet, obferving to place them to- 
ward* the talient angles rather than the middle of the cur- 
tain, becaufe the enemy have IeCs force there. They muff 
take care to place their ladders within a foot of each other, 
and not to give them too much nor too little Hope, that 
they may not be overturned or broken with the weight of 
foldiers mounting upon them. 

The ladders being applied, they who have carried them, 
and they who come after, Ihould mount up and rulh upon 
the enemy uvord in hand, if he who goes firft happens to 
be overturned, the next Ihould take care not to be drawn 
down by hi* comrade ; but on the contrary, help him ti* 
pafs between two ladder*, and immediately mount himleltv 
to as not to give the enemy time to load his piece. 

As the foldieis who mount the firft may be tartly tum- 
bled over, and their fall may caufc the attack to fail, it 
would perhaps be right to protect their breafts with the 
fore-parts of light cuiraffcs ; becaufe if they can pcnetrate r 
the reft may cartly follow. 

The fuccef* of an attack by fealing is infallible, if the/ 
mount the four fidcs at once, and take care to fhower a 
number of grenades among the enemy, cipedally when iup- 
ported by fume grenadiers and picqucis, who Ihare the atten- 
tion and fire of the enemy. 

During the liege of Caffcl, under the Count dc Ia Lippe, 
in the campaign of *761, a young engineer undertook to 
carry one of the outworks with a much (mailer detachment 
than one which had been repulfed ; and Succeeded with 
calc, from the ufe of grenades ; which is a proof that gre- 
nades ought not to be negietled, either iu the attack or 
defence of polls. 

If the ditch of a poft is filled with water, and but mid- 
dle-deep, that Ihould not hinder you from jumping into the 
ditch to attack, in the manner that has been mentioned ; 
but if there is a greater quantity, and you cannot pafs, the 
foldiers of each platoon Ihould carry faicines, or faggots ot* 
fmall branches well bound, and made m large as polfible, to 
fill up the ditch, and make a kind ot ford, io as 10 get at 
the parapet, cither to demolilh or (calc it. 

Many way* ot filling up the ditch, recommended by dif- 
ferent authors, might be mentioned ; but the fafeincs are 
preferable to them all, as the foldiers can eaiily carry them 
before them, and march quicker, and make ule of them as 
a defence agaiaft mulketry, and, reaching them from hand 
to ban -l, foon make a rord. 

If the approaches of the poft are defended by chevaux 
dc bile, the full and fecond rank of each platoon muff 
break them down with hatchets ; or with iron graplmgfr 
tied to ropes, they may pull them to them, and feparat* 
them. If it is a breaft-work of tcllcd trees, you mull have 
fafi-ir.es thrown againil the p lints, or upon tiff branches, 
upon which the foldiers can eafily pafs. If there arc two- 
Or three rows, you may burn them with dry faicines lighted 
at one end, and thrown in the middle iow. In calc or tiy- 
ing this lift feheme, the foldiers muff retire to a little dif- 
tance alter throwing the fafeincs, that the enemy may not 
Uc to fiic at them by the light of the fire, but pfccc them- 
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v eure fclvet fo that they csn fire upon any who may attempt to 
L , rrc ' extinguifti it. If there are chaufic -traps, they mud be Iwcpt 
away, by dragging a tree or two over the ground where 
.they axe fcattered. 

la the attack o f detached building*, you muft feize the 
• approaches, and ft rive to fcalc them § to get on the top, 
and crufh the people who are below, with the tiles or fiatc%; 
but it the enemy has uncovered the houfe, you mull throw 
as many grenades as you can in at the windows and doors ; 
or dry fafciucs, with lighted fag got 6 dipped in rofi n ; or 
fire-balls, to endeavour to let fire to them, and fmokc rhem 
out. if the weather is windy, you IhouM profit by it to 
.fet fire to the houfe, and try to Ihut up the loop-holes 
which the enemy have pierced near the ground, with bags 
of earth, fo as to fap the corners. If you have fomc can- 
non, you may Ihortcn the ceremony, by planting them a- 
; {-air.il the angles of the poft. If you have none, you may 
lucccftfully fufpend a large beam by a rope, to three bars 
placed in a triangr, in imitation cf the Roman battering 
ram : this beam pufhed violently againft the walls, will foon 
make a breach ; but you muft oblrrvc, in fufpending it, to 
do it in a dark night, fo that the enemy cannot prevent 
.it by firing at the Joldiers who are employed in the work. 
.If it is glorious to get out with honour on fuch an attack, 
it is no lefs fo to make it fo as to colt but few people. 
T ’be blood of the foldicrs is precious, and cannot be too 
much prized, and an able chief will neglcfck no mean* that 
can contribute to their prefervation. The comparing of 
two examples will (how the importance of what is advanced. 

During the two ficgcs of Barcelona, by Monfieur dc 
Vendome in 1697, and Monfieur de Lerwick in 1713, 
the firit of thefe generals caufed the convent of Capuchins, 
fituated out of the place, to be attacked (word in hand by 
fevcral detachments ot infantry, and carried it in three 
hour*, with the lofs of 170c men. Marftial Berwick cau- 
fed the fame convent to be attacked in the year 1713. 
.They were equally intrenched, and reckoning to make him 
pay as dear as Monfieur de Vendome had done ; but this 
general having opened a fort of trench before the convent, 
they not expecting to be attacked in form, fitrrrndered at 
difcrction, after having held it 24 hours. The reader is left 
to judge which example to follow. 

You fiieukl prepare for the attack of a village, or fuch 
like poft of large extent, as has been direfted in the led ton 
for detached polls : but as thefe fort of attacks are always 
more difficult than others, on account of the multiplicity of 
fehemes they have to encounter at every ftep, an officer 
fhould not march there till he is acquainted with the Arength 
of the iutrenchments ; the fituation of the fmaller polls ; 
the obftacles to be met with in every ft reel or fquarc ; and 
even what terms the inhabitants are on with the foldicrs of 
the garrifon. 

While the atTailants have penetrated into the village, the 
commander* of each divifion ought to take care to leave 
fmall detachments at all the churches and fqnarcs they find ; 
to Hand firm and fullain the inair. body in cafe they are rc- 
pulfcd. You muft watch very carefully that the foldicrs do 
rot withdraw to pillage the houles of the inhabitants, as 
whole detachments have been driven from towns and vil- 
lages where they had penetrated, from having ncgleelcd 
this precaution. 

Three daj-s after the furprife of Cremona in 1702, fome 
Germans were found in the cellar*, where they had got 
drunk, and were aftonilhed when they were told that they 
mult quit thefe alterable retreats. An officer who would 
fhun a diforder fo fatal, fhould forbid his foHicrs to Air 
from their party on pa:n of death ; and by placing a fev- 


jeant in the rear of each divifion, take care that no one falls P «5 t r 
behind. Cuerr-*. 

If you find cavalry drawn up in the fquares or open places, ' L ~ 
the alfiiilants fhould remain firm at the entrance of the ftreets 
that meet there, while fome go up to the boufes that are 
at the cornets, and fire upon them from tbc windows ; if 
this caufes any diforder among them, they lh«uld be char- 
ged with fixed bayonets to make them furrender. If the 
interior part of the village i* defenied with cannon, you 
fhould march quickly to the place where they arc, and take 
them, or nail them up, or turn them againft the enemy or 
principal poft of the village. 

Polybius, in his ieventh book, gives an account of an 
attack full of inftrutlion for military men. The blockade 
of Sardis by Antiochus the Great, hid lifted two years, 
when Lagor&j of Crete, a man of extenfivc knowledge tn 
war, put an end to it in the following manner. He con- 
fidcrcd that the ftrongeft places arc often taken with tbc 
great ell cafe, from the negligence of the befieged, who, 
trailing to the natural or artificial fortifications of their 
town, are at no pains to guard it. He knew bkewife that 
towns are often taken at the ftrongeft places, from their be* 
ing perfuaded that the enemy will not attempt to attack 
them there. Upon thefe ennfiderations, though he knew 
that Sardis was looked on as a place that could not be taken 
by afiault, and that hunger only could make them open 
their gates, yet he hoped to fucceed. The greatnefs of the 
difficulties only inerrafed his zeal to contrive a means of 
carrying the town. 

Having perceived that a part of the wall which joined 
the citadel to the town was not guarded, he formed the dc- 
fign of furprifing it at that place : he obferved that this 
wall was built on the top of a rock which was extremely 
high and fteep, at the foot of which, as into an abyfs, the 
people of the town threw down the carcaffcs of their dead 
horfes and other beads of burden ; at which place great 
numbers of vulturcsand other carnivorous birds affcmblcd daily 
to feed ; and alter having filled thcmfclves, they never fail- 
ed to reft upon the top of the rock or wall, which made 
our Cretan imagine that this place was neglected, and with- 
out any giiird upon it. 

On this thought, he went to the place at night, and ex- 
amined with care how he could approach it, and where he 
ought to place his ladders. Having found a proper place 
fur his pur pole, he acquainted the kin* with his dilcovery 
and deligu ; and the king, delighted with the proje&, advi- 
fed Lagoras to purfue it, and granted him two other officers 
whom he aiked for, and who appeared to him to have all the 
fieceflary qualities for alibiing him in his fcheme. 

The three having confulted together, they only watted 
one night, at the end of which there was no moon ; which 
being come, they cbofe 15 of the iloutcft and bravell men 
of the army to carry the ladders, to fcalc the walls, and 
run the fame rilk that they did. They likewife took 30 
others to place in amboftt in the ditch, and 10 aftift thofe 
who icaled the wall to break down a gate into which they 
were to enter. The king was to make 20-0 men follow 
them, and favour the enterprife by marching the reft ol the 
army to the oppofite tide of the towq. Every thing being 
prepared for the execution, Lagoras and his people ap- 
proached fortly with their ladders ; and having tcaied the 
rock, they came to the gate which was near them, and ha- 
ving broke it, let in the 2000 men, who cut the throats of 
all they met, ami fit fire to the houfe*, lo that the town 
was pillaged aud ruined in an iuflant. 

Young officers who read this account, ought to refted on 
this attack. The attention of I.sgora*, who went huuftlt 
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p«ite to examine the places proper for fixing the ladders ; his 
Qk-*. (JifcemntcHt in the choice of the officers and foldiers who 
’ were to lupport him ; an. I the harmony of the whole means 
that were employed on the occafion, afford eery excellent 
kffons for any officer who may aitcihpt Inch an attach. 

Sect. VII. Of Surprifes and Strat&gtms for J rising 
Pcfts. 

All the environs that have any relation to the place the 
enemy occupies mitft be known ; on what f:dc lie the 
avenues, moraffes, rivers, bridges, heights, woods, and all 
coveted places that are in the neighbourhood, without which 
it is fcarce poffible to regulate approaches prudently. It 
is equally ucccftary to know nearly the number and kind of 
troops with which he poffeflci the poll, that you may not 
attack him with infufficicnt force. It is like wife necefTary 
to know if the enemy is care 'ill or remife in carrying on his 
duty. The knowledge of thefe c»» cum fiances contributes 
infinitely to form a project of furprife well, and to conduct 
the whole expertly. 

As to the manner of furpril'ng a port, it is impoflible to 
eftabliih certain rules on the fuhjcJt ; becaufe, among a 
thoufaud means which chance offers, there are rarely two 
alike. It mull, however, be cbferved, that theic are lira* 
tsgems with which it is impofiible to fuccccd without a pro 
per force to fuftain them. A town or village, for example, 
where we are introduced by a fccrct corrcfpondencc, can- 
not be carried unlefs we be well fecowkd. 'A be only means 
of managing the furprife of polls well, is to divide your 
force iuitantly, to feirc the callle, church, church-yard, or 
public fquares. It has been faid, that troops fo divided can 
s6t but weakly, and run a rilk of being defeated feparately. 
But by making as mauv detachments as the enemy has 
polls, in the diimay caufed by furprife, it is cafy to carry 
thefe ports before they who defend them have time to dis- 
pute them or even look round them. The enemy being 
likcwife obl'grd to divide, and not knowing what fide to 
prefer, there is aimed a moral certainty, that, ftupified with 
the noife which they hear aH found, they are ready to let 
their arms drop out of their hands: be lie! c, the horrors of 
a dark night, and the dread that cannot fail tolcize a party 
who are ftirpriled, repre lent objects much greater than what 
they arc, fo that they imagine they have to do with a whole, 
army. 

The bad fr.cccfs of the affair at Cremona mentioned in 
Sedt V. makes nothing agaii.ll this opinion. If inftead of 
flopping to make prifoners, a detachment had gone directly 
to tiie citadel, which fbould be the way in all fuch actions, 
it ivould have teen impoflibU for thefe brave officers who 
drove out the Impcrialifts to have made to glorious- a de- 
fence. 

M. dc Schovrer did otherwife when he furprifed Benevar 
in Spain in 17c 8, and did rot fail. He learnt that the 
Spaniards neglected the guard of an old caltle which was at. 
the entrance of the place ; and marching iu the night he 
took it, and detached fevnral parties to attack the tow:-. 
Surprifcd with fuch a vifit, they fought for fai’ety in flight, 
ami ran to take fhcltcr in the citadel, but were leant l y an. 
tcred when they were made prifoncis. .'J‘hc euemy did not 
think of the attack being begun where they were tlrongeft; 
hut it is the bed way, as it is to be pr (Turned they have 
divided their forces to be able to defend every where. 

M Menard, in his hiilory of Ntfmcs, ciwts an account of 
the furprife of that town, which mails our attention. Ni- 
cholas Cal vie re, called Captain St Cufnie, laving refolvcd to 
make him ft If mailer of this place, engaged a n.iller whole 
Dull was lituated within the walls, at the iidc ot the gate, 
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to file the bars of a grate which rtiut tip the entry of an Petite 
aqocduA tbiougk which the water palled into the town, ^ jcne * f 
and to receive tco men armed into his mill, while a con- 
fiderable body of cavalry and infantry lhould arrive from dif- 
ferent places to fu&ain the enterprife. 

The day for the execution of his projcA being fixed for 
the ifith of November 1569, and proper orders given for 
the r j de/.vous of the troops, St Cofme came out of the mill 
with his party at three o’clock in the morning, and advan- 
cing to the guard at the gate, put them to the fword, and 
opening the gate let in zoo horfernen, with each a foot 
foldicr behind him. Thefe troops having entered the town, 
formed fevers! detachments immediately : one of which went 
to block up the citadel ; while the reft, featuring over the 
fquarcs of the place, and founding their trumpets, inllantly 
made themfeives mailers of the town. 

There are a number of circmnitanees mentioned in this - 
furprife, which convey a great deal of useful iurtru&ion. • 

Captain St Cofme knew how to profit by the negligence of 
the governor, who omitted to guard the entrance of the 1 , 
aqueduct : to make a proper choice of cavalry for advancing 
fo readily with the infantry from different quarters; the" 
juftnefs of the orders given the troops, which brought them 
t 5 leagues from Ni lines at the hour and place appointed for- 
the rendezvous ; the precaution with which he inverted the 
citadel, to prevent his having to do with the garrifon in 
the ft reels ; his attention in dividing his troops into the 
different quarters of the town, and making them found their 
trumpets, that the inhabitants might imagine they were very 
numerous. 

But the a£U*e corps of the partifan, without trulling to 
the ilratagcrr.s that others have fuceeeded by, mutt find* 
other rcfouscci than thofe again ft which people arc fo pre- 
pared row-a-dayj ; and as the furprifing ol the enemy is 
the great bufinefs of the partitan in carrying on the Petite 
Guerre, he mvft fee what can be effected by his hardmefs - 
and a&ivity. 

The expedient which appears to be the moft proper for 
an officer who has 400 infantry under his command, and is 
certain that the gantfon is ohIv zoo (for furprife* fhould be 
always attempted with a double force), is to choofc very 
bad weather ; the ft rung winds, fur example, and fogs in 
winter; or the florms and tempclls in fummer, when* afiet cx- 
ccffivc heats, violent winds rile fuddenly, and agitate the air. 

When \ou have meditated fuch a feheme, then is the time 
taput a part of your infantry in covcicd waggons, which 
fhould be kept ready for the purpole. The whole party- 
ought to be provided with dog fkiu cover s for their gun- 
locks and cartouch-boxcs, to take off rtadily when there is 
occafioo ; ard the reft ot the infantry to be mounted behind 
part of the cavalry. Both patties to zffcmble at fume place 
a league diftant from that which you would furprife, and 
there to ftep ; when, if you tec the had weather diffipating, - 
you muff retire till another occsfina. If you renew it ten 
limes, you need wot delpair ; -a ffrong place defervei this • 
trouble, and fuccefs will overpay tvery fatigue. 

But on the contrary, if the ftorm forms, and the wind 
increafes, dir-jCi your approaches in fuch a manner, that you 
may always have the wind on your hack ; becaufe if you 
have it in your face, the enemy’s fentries can look forward 
and difeover you ; and likrwifc if it is in your lace, your • 
horfes can rot Ixr made to advance without a great dial of 
trouble. Thefe precautions being taken, yon advance me re 
quickly as the ftorm incrcafcs, the horfes and waggons go- • 
ing with great fpeed before the wind. You need bi in no • 
uncafinefs about the enemy’s fentries feeing you, or hearing 
the noife of your march ; bccaufcthe feverity of the weather 
obliges than to cuter their boxes, and turn tiicii back* to 
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the wind, to fave their eyes from the dull and fhirpnefs of 
the air. 

At too pen from the place, the foot and part of the 
cavalry (hould difmount and fix their bayonets, the red of 
the cavahy to remain with the waggons near ionic trees or 
houies, the waggons turned for a retreat. Divide your 
infantry into five detachments, and inllatitly run at a 
great rate, keepirg your men cs clofc as poffible, and 
paiTing the barrier and gates, fei/.e all the fentrie* ar.d 
the guard without firing or making the lead noife, 
which may be executed with an extreme quickncfs, to be 
acquired by practice. While the fuft detachment feizes the 
gate and all the {entries of its environs, the reft mult run 
rapidly into the town. One mud go quickly to feize tlic 
main guard ; another to feize the governor or commanding 
officer; the fourth, which (hould be the ftronged, ihould fly to 
the cafcms or mens barracks, to fiize their arms; the fifth to 
remain in the Hrect near the gate for a corps de referee. 

Every detachment mud be conducted by prifonera made 
at entering ; and outers fent with all (peed, to caufe half 
the cavalry to advance and pat role the flrects, as the infan- 
try get forward. 

As this kind of furprife can fuccecd only under favour 
of a dorm, which rarely continues any time, it is evident 
that the march and execution mud be conduced with in- 
cxprcfliblc fwiftnefs, and. the oiders be perfectly underdood. 
It is true, that rain is inconvenient for the infantry, whofe 
feet flip on clay-ground ; hut they mud do their bed, and 
frequently it is found that the roads which arc mod ufed are 
not therefore the mod flippery. 

If it happens that you are perceived in taking pofltffion 
of the gate, and they take the alarm, you muft quickly 
divide your party into two wings, mounting them on the 
rampart, the one to the right, the other to the left ; and 
feizing the loaded cannon, turn them upon the town ; and 
at the fame lime fummon the garrifon to furrender. If 
you happen to fail, and are obliged, to retire, you do not rifle 
much, as they will not care to moled your retreat. 

There may be a reluctance in attempting fuch a furprife ; 
it may appear to be hazardous and ra(h, and a conduct too 
nice not to dcipair of fucccfs ; but Mr Jeney lays that ex- 
perience convinces him of the validity of the means propo- 
fed, and relates what happened to him upon twooccafions, 
to ptovc that the cold cad winds or dorms are the mod pro- 
per times for attempting furprih a. 

Being at the head of 3c huflars. fays he, and willing to 
fhun a dorm which was gathering behind us, I pudied to 
get to a place which was well fortified and occupied by a 
numerous garrifon : the wind was drong, and 1 pafled the 
barricre and all the gates with my buries, which made a 
great noife, without any fentry either feeing or hearing ; 
and though I called to the fird guard to declare myfelf, no 
one perceived me. I eroded the wliolc town without feeing 
a foul in the ftrcct ; ond hurrying to an inn in the other 
fuburbs, 1 went out at the gaBop, and law only the fentry 
at the lall barricre, to whom I anfwcred without our com* 
prehending one another ; ueverthclcfs the rain had not be- 
gun to fall, but tlie wind was violent. I experienced the 
fame during the winter, when the call wind was very proper 
to facilitate the furprife of a fortified town or pod. On 
ChriAmas night 1757, T pafled through the country of Ha- 
nover with 80 horfe between two guards of the enemy with- 
out being perceived. I marched over the middle of a plain 
when the night was clear, with a violent cad wind, which 
prevented any fcDtry from turning hia head to look at n;e, 
and 1 went quietly to carry off horfes in the rear of their 
anny. The following night at my return, I pafled two 
chilci ent polls of our army; the one guarded by a party 
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of huflars, the other by a regiment of dragoons, without be- Petite 
ingfeen but by one fentry in the middle of the dragoon pod, G ' jC Tt c. 
who durft not challenge, becaufe it was no longer time, ha* ™ 
vra? palfcd the firft guards. 

You may likrwife take the advantage of bad weather to 
fcale all forts of pods furrounded with wills, as towns, ab- 
beys, calUes, Sic- to do which, you mud approach in the 
dark, and feize the moment of a great fquall, or when a 
cold ealt wind obliges the garrifon to take (belter fiom the 
rigour of the feafoo : then there is no one ujxin the ramparts, 
and the fentrics turn their back to the wind, or remain in 
their boxes, while your people are warm with marching, and 
animated with the hopes 0/ fucccfs. You need not be ap- 
prehentive of the enemy feeing you if you advance on the 
fide next the wind to place your ladders, becaufc the fen- 
tries will cover their faces, and Wend down their heads to 
favc them from cold. 

The time ot a thick fog is not lefs favourable for approach- 
ing and forcing an intrenched pod. When the fog is low, 
the infantry {hould creep on all fours, the bettci to conceal 
them from the enemy’s {entries. Tbefc fort of furprifes are 
the lead dangerous, you run fcarcely any rifle ; but if you 
caufe fume falfc attacks, the garrifon will not fail to run to 
arms, and fometimes make you pay dear for failing. 

‘ When you would furprife the enemy in a village, farm, 
monadery, or fomc place detached from the array, you fhould 
divide your party in two bodies, each compufcd of cavalry and 
infantry ; tlic one to take the enemy in the rear, the other 
in front, taking care to caufe fomc waggons to follow, 
which may cany off the wounded in cafe oi need. You muft 
calculate exactly the lime it will take the firft detachment to 
go round the enemy. The two commanders {hould agree 
on a word for rallying, and the time of making the attack, 
which Ihould be in the night, cfpecially if the poll is fo 
diftant from the army that they can receive no afliftance ; 
for in that csfc the time is favourable till day-break. They 
muft regulate their departure according to the didance 
they have to go ; and the detachment which goes round 
the enemy, ought to take no more infantry than can be car- 
ried behind the horfemen. This detachment having got 
round, Humid form about a quarter of a league from the 
pod, and vco paces out of the road. 

When the other detachment has arrived within a quarter 
of a league of the pod, your cavalry (hould foim out of the 
road with the waggons and drums near them, who are not 
to advance till ten minutes after the departure of the in- 
fantry, who muft advance towards the fires of the enemy, 
ftooping a& much as poflibie. They muft take care to con- 
ceal thcmfclvcs from pat roles, a as has Seen dirt&ed ; and 
when they fee them pafled or entered the pod, the infantry 
muft hurry on to gain the village, and clear the entry by 
which the cavalry muft pals, in cafe it has been barricadoed 
with waggons. You mull run lapidly to the place where 
you fee the fires lighted, and make as many detachments as 
you fee fires, in order to furprife the whole at once. 

The cavalry who followed flowly, muft indautly join to 
the noife of your arms and cries their trumpets and drums, 
advancing with all fpecd, and leaving only a non-commif- 
fioned officer with fomc horfemen near the waggons. The 
detachment, which is advanced on the other fide of the vil- 
lage to turn the enemy, on hearing the alarm, muft imme- 
diately advance, founding trumpets, beating drums, and at- 
tacking all who would lave thcmfclvcs on that fide. You 
may rely on it as certain, that the enemy, feeing all his 
guards furrounded by your infantry featured in the village, 
and hearing the march of different bodies of foot and horie 
who arrive on all fides, will not delay to furrender, or feek 
to fare himiclf by a dilordcxly flight : it will be cafy then 
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for your eavalry to fall upon the flying, and flop them. 

G-^nt. Yhc party (hould be forbid to purfuc the enemy more than 
v " < a quarter ot a league in the night ; but bo purfuit at all 
(hould be attempted, if it is in an inciofcd country. The 
poll being taken, the booty and prifoncra (hould be lent u(T 
immediately under the care of the infantry, putting the 
wounded iu waggons, or on the linrfcs that arc taken, the 
cavalry making both the fiont and rear-guard, and taking 
care to have the lad the (Irongclt. 

There is no time more precious for a partifan, or tliat 
merits fo much attention, as that of a battle, when every 
one is attentive to the great firing which they hear on all 
fnlcs ; to the manceuvres of the armies tliat are engaging ; 
to the dec if: on of an afFiir of the gteatdl importance, upon 
which the fate of each depend*. It is then that he can 
employ hit (kill to the greateft advantage ; (trike the feve- 
red blow that is poflible ; caufe the ruin of the enemy ; pil- 
lage the quarters of their generals; carry off their equipages; 
defeat their guards ; fet fire to their camp, and ipread an 
alarm over all, which may contribute to the defeat of an 
army. 

But mcpfurei mud be taken to execute fo great, fo bril- 
liant a project with fuccefs ; and it (hould not be engaged 
iu, till after having prudently regulated the delign on three 
principal circumftanctk, via. the lituation of the enemy's 
camp ; the means o: app-oaching it ; and the hour df en- 
gaging. When t lac enemy’s camp is in the middle o? a 
great plain, or on a height with an extcnGvc view on all 
fide*, i t is c%lain that one cannot approach without being 
fecn at a dillancc : and in that calc, prudence will put a 
flop to xea!, and prevent rafltnds from attempting impof- 
Abilities ; but when their pofition extends over a country 
covered with mountains, wooJs, or villages, the occalion is 
more favourable, and may ahnoft enfure iucccfs. 

It is then very advantageous for a partiian to be perfeft- 
ly acquainted with the fituation of plices that are in front 
of his army; efpccially when he forelees that the enemy 
will former or later come to encamp there. What aflilUnce 
would it not give for the dirctlion of his projcdl, if he 
knew how to tike a plan of that part of the country which 
he propofc* to invade- belorch.md ? Then, without the 
weak and dangerous aflidance of fpie* and deferters, he can 
by hit own proper knowledge think of every means for 
executing a dcftgr, which ought to be regulated and con- 
duced with impenetrable fccrecy. 

When he perceives by the motions of the armies that they 
are on the eve of an action, he mud not delay to acquaint 
the general with his project. If he contents, he will re- 
gulate the rcll, and the time of departure, according to the 
advices which he receives. 

As thefc fort of expeditions cannot be made but by long 
circuits, they mud take the time neceffary for the march. 
In the campaign of 17^7, the duke of Richelieu cauled hie 
army to advance near Zell to attack our army ; and lent a 
partifan with 100 horfc to the rear of the camp the day be- 
fore, who, having made a march ot 2 2 leagues, arrived with- 
out any accident : but the prudence of the prince ol Brunf- 
wick defeated his ddign, and left him to admire his retreat; 
nevertheless, they picked up (onte ftragglers, horfes, and 
waggons. 

Among the meafures that ought to be taken to fecure 
the blow, and ftrike it more effectually, it (hould not be 
forgot to diftribute cockades like the enemy’s to all the caval- 
ry ; and to give a flick of fix feet long to 20 of each de- 
tachment, with a bit of torch fixed on the end, and covered 
with a little dry flraw or hemp, to kindle iuffantly. 

Jhte The whole party to fet out from the camp A (fig. 1.), 

* *• marching under the condu& of a good guide by covered 
Vol. XVIII. Tart II. 
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ways, at a diflance from the enemy. Being cone to the ? r,,te 
place C, which ought to he in the environs, and as high as fie ‘ ^ 
the field of battle, the infantry (hould be concealed out of 
the road far from the fight of paffengets. This mud be 
the centre of corrcfpoudcncc with the anny ; the rendexvous 
of the booty ; and fupport the retreat of all the cavalry, 
of which there (hould be aa many detachments formed as 
you purpofe to make attacks. We Hull fuppole fix ot a 
hundred men each, and they mull go f.-crctly by paxticuUr 
routes to their relpc&ivc pod E, 1 ), F, G, H, I. Neither 
trouble nor expence (hould be (pared to piocurc good guides. 

Each detachment (hould lie in anibuih half a league, if nc- 
ccffary, fiom the objc& of the attack, I 3 KKKK. 

The noitc of the mufketry of the armies to be the fignal 
for their irruption ; and then bravely, intrepidity, and 
courage, will give wings to your people. The fecund de- 
tachment D will glance imperceptibly between the villages, 
and fall like thunder upon the camp B ; and while 80 at- 
tack all whom they meet, the other ao (houkl li .lit their 
torches at the firca that are to be found everywhere, and 
fpread the flames rapidly to the flraw of the tents. As 
they cannot fail to have the picquet of the camp loon at their 
heel*, they mull ftrike their blow with all poflible quickneft 
without flopping to plunder ; being content with the glory 
of having excited a general alarm, capable of confounding 
the whole army, and contributin/ to the gaining of a battle. 

At rhe fame time that the detachment 1 ) attacks the 
camp B, the others li, F, G, II, mull with equal violence 
attack the villages K, K, K., K, which they have in front, 
doing the Came the fitft did in camp, except that they may 
plunder every thing which they can cafily carry off of the 
generals equipages, with which tlicfc villages arc common- 
ly filled ; icizing the beft horfes, hamftringing others with 
the ftrokc of a fword, and Getting fire to all the placet which 
contain the enemy's baggage. Each detachment (hould 
caufe fome horfemen to advance beyond the village, to ob- 
ferve the motion of the troops that will not fail to run to 
their affiftance. As foon as they perceive them, they' mull 
make their retreat as fall as poflible by the routes which the 
commanding officer has premeditated, and which arc pro- 
pofed to be reprefented by the coarfer hatched lines. The 
fixth detachment I, in ambufh on the fide of the road lead- 
ing from the camp, (hould remain there, to icizc all the 
enemy who think of faying themfclves by flight. 

There is no danger to be apprehended in thefe expedi- 
tions, during the critical inllant while the armies are en- 
gaged, and all the troops a great way in the front of the 
camp : you meet none but hitlers, fervants, lame people, 
and fome picquct guards Centered here and there, whom you 
may eafily defeat as they advance. The commanding of- 
ficer ought to have an eye over all ; and as foon as he per- 
ceives fome bodies of troops advancing upon him, he might 
to retreat quickly, and at lcaft gain the entrance of the 
wood in the neighbourhood of the enefny's camp ; for with- 
out fome fuch (heller enter prifes like this can hardly be at- 
tempted. 

Each detachment having rejoined the infantry, mud 
there wait the late of the battle ; fo that if it ia decided 
in favour of their army, they may fpeedily regain the pro- 
perefl places for harafling the enemy on his retreat. Thefe 
moments are the more favourable, as Ji forcer, dread, and 
noife, render all defence impracticable. But all thefe fort 
of furprifei require places proper to cover approaches and 
retreats. 

The great importance of (kill in the language of the 
enemy is apparent from the following exploit of the prince 
(now reigning duke) of Bruniwick in the campaign of 1 760. 

That cxcllcnt partiian was fitusted ai foioc diflance from 
5 D Zcriiibcrg) 
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Petite Ztrcobcrg, ?*t that time in the poffclEon of the French ; 

^ u ^ ftc * and being informed l>y two Hanoverian officers, who had been 
’ in the town difguifed like peafautg, that the frarrifon were 
very rcmils in their duty, tr lifting to the vicinity of their 
army, and the dillaccc ot ours, the prince was refolvcd to 
* furpriic them ; and after appointing a corps to fuitain him, 
he advanced in the night with Major Madcau of the 88th 
regiment ; and 200 Highlanders, with bayonets fixed and 
their a-ir.j not loaded, followed at a little dillance. Upon 
the firll fentry’s challenging, the prince anfwcred in French, 
and the fentry l.eing but two perfons advancing (whom he 
believed to be Freucli), he had no diftruil ; fo that the 
major getting up to him, itahbed him, and prevented his 
giving the alarm. The Highlanders immediately rulhing 
in, attacked the guard with their bayonets, and carried the 
town, having killed or taken the whole garrifon of 820 men. 

The French officer who commanded at that time in Ze- 
renberg conceited a fcheme for being amply revenged, 
which failed only by a moll trivial accident. When almost 
every houfein Bremen was filled with corn, being the grand 
magazine and grand hofpital of our army, this officer held a 
fecret correfpondence in the town, which informed him of 
the date of the garrifon, and that there was a general order 
to let couriers going to the army pafs out at all hours. He 
difpatched about 20 huflars to feamper over the country, 
who were all that were heard of his party, while he march- 
ed 15,000 infantry from Duflcldorp to Bremen (about, 200 
miles), concealing them in woods by day, and marching in 
the night. He arrived at tire gate at the appointed hour ; 
when a perfon on liorfeback blowing a horn came alur'g the 
llreet, and deli red to pals out to the army. The officer of 
the guard had the keys, and happened to be out of the way; 
and while a mcffiytger went for him, the people without 
growing impatici t, begin to break down the outer barrier, 
which made the lentiy fire at the place where he heard the 
noite ; and the guard taking the alarm, got upon the ram- 
pact, and likcwifc fired at the fame place : upon which the 
pretended courier galloped back ; and the French, belie- 
ving that they were diicovered, rcluKjuifhcd their fcheme, 
and retired. 

This example proves that no diftancc is a fecurity from 
furprife?, and that very confiderable parties may pafs over 
a great extent of country without being difeovered. The 
following inltance ot that prcfcncc of mind fo much the 
hippinels of all who poficls it, and more particularly of 
a military man fo expofed to fuiprifct, deferves to be re- 
corded. 

In the month of February 1761, when Prince Ferdi- 
nand beat up the quarters of the French, they were obliged 
to retire a great way without beiiv able to re lilt : How- 
ever, when they came to collect their force, and. to recoil 
upon our army, Sir William EiJkiuc with the 15th regi- 
ment of Injdit dragoons was in a village in our front. In a 
vciy foggy morning, foon after the patrolcs reported that 
all was well. Sir William was alarmed by his vedettes having 
feen a threat body of cavalry coming to furprife him. He 
intlamly mounted his horfe, and tallied out at the head of 
the picquet of 50 men, leaving orders for the regiment to 
follow as fall as they could mount, without bcatiog a drum 
or making any uoife. He attacked their advance-guard in 
the curtory manner of the light cavalry, and continued to 
do fo, while his men wen. joining him by tens and twenties, 
and die French cavalry forming to refill an attack, till he 
collected the whole, and then retired, the furgeon of the 
regiment (Mr Elliot) having in the mean time carried off 
the baggage. 

Strokes of tins kind difplay a fuperiority of genius, and 
to that alone was the prefervatioa of the regiment owing. 
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Had a drum beat to arm», the enemy mull have krown Pct^ (r 
that they were unprepared, and probably would have rulh- ^ uc ^ w rr 
cd in and dcllroycd them ; but the attack convinced them — 1 * ’ 

that they were difeovered, and made them think only of 
their own prefervation. 

Among many Alliances in the courfe of the war, the fuc- 
cefs of this officer on another occ?fion, where he dilplayed 
the moll Angular aJdrtfs, likcwifc merits our attention. 

After a repulfc, and a march of 72 miles in one day, when 
the men were fatigued and fcarccly a horfe able to trot, he 
faw a regiment or French infantry drawn up with a moral* 
in thetr rear. He left his own corps, and advancing to the 
French, defiled to fpcak with the commanding officer, whom - 
he entreated to furrendcr to prevent their bein;cut to pieces 
by a large body of cavalry that were advancing. The 
French officer defired leave to conlult with his officers, 
which having done, they refuted to fubmit ; but upon Sir 
William telling them that their blood mull be on their own 
heads, and turning to move off to his own cotps, they called 
to him, and laying dowu their arms turrendered to his ha- 
laffed troops. 

Such flratagems overleap the bounds of inftrw&ion, and 
no author will prefume to propoie them for imitation- Here 
was the reaching out the hand to fortune which Vigetius 
recommends: but there are few who have the requifitc 
talents from nature ; and we ro»y as properly fay of the 
foidicras of the poet, nofeitur tun jit . 

Sect. VIII. Of Ambujcades frem thS*Partifin. 

As ambufeade may be formed in any place covered by 
art or nature in which a party may be concealed to furprife 
the enemy in palling ; and the proper ufc of them i*, of all 
the ftratagem* in war, the bell calculated to difplay the 
genius, JkiU, fpirit, and addrefs of a parti fan. They arc 

cafily carried into execution in woods, buildings, and hol- 
low places ; but require a more fertile imagination, and 
greater trouble, in a level country. Both ought to be re- 
gulated by the knowledge of the enemy’s march, and the 
txtraordiuaiy means that may be employed to furprife them. 

When a partifan has information that can be depended 
on of the march of Ionic pait of die enemy; whether a 
convoy of artillery, baggage, or pruvifjons ; a body of re* 
cruits, or horfes to remount the cavaly ; an clcert of a ge- 
neral officer going to rejoin, or reconnoitre fomc country ; 
he ought t0 3 pply dir eddy to procure a ftifficient knowledge 
of the loutc that the enemy is to take, the iitualion cd the 
places he is to pafs, and of the poll he goes to. The better 
to cover his defign, he mull get information of the roads 
that lead to oppofite places, which he mull pretend to be 
attentive about, as has beeu mentioned in tire fc&ion of 
Reconnoitring. 

Having pcrfedlly concerted his plan, he fhould fet out at 
the head of his detachment if poflible, and leaving his poll 
on the fide oppofite to his true route, the better to conceal 
his defign. If the plzcc where he intends to plant his am- 
bufeade is not dillant, he (hould come into his true route 
about half way, and there place half his infantry in ambufli 
to favour his retreat. But when the country where he pro- 
pot'es going is dillant, and the march requires at lead two 
nights, he mull conduA his party by meandring from w; od 
to wood, if there arc any. He mull not forget to provide 
necefTary refrcfhments for the day, which mult be palled in 
fomc concealed place where he may not be perceived, and 
muft caufc three rations of oats to be carried for each horfe. 

The firll night you mull make to feme wood or other 
place proper for palling the day near fume rivulet, and, if 
poffible, on the read of your (ctreat to leave a part of your 
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infantry ra ambush, in c*fe there is no other v/ater to pafs 
tilt you come to the place of your principal ambufeade ; 
for when there is ft ill a river or canal to oafs, you mull con- 
duct the infantry to the oaffige, and choofe the mod con- 
tc ? fent phee to fix them in ambufeade. 

It there i t no bridge or ford, the c».valry muft fwim over, 
in which we luppoie the horfes are pra&Hc 4 . When there 
is a ford, h?lf the infv try (hould pais behind the cavalry, 
io 30 alon ’ with them. In cafe there is a bridge to oaf* 
near the village, the officer who is left in this poll with fome 
in r antry, (hould be enjoined to allow no one pccfint or 
fold’Cr to leave the place; and for greater fecurity, a fmall 
detachment of cavalry (hould remain with him, to (Ion any 
who may attempt to run away before the return of the 
whole corps, who ought rot to delay long. If the enemy 
conic in the interval to attack the bridge, it muft be de- 
fended till the return of the party, that their retreat may 
not be cut off. 

Every precaution being thus taken to ffuard the bridge, 
the commanding officer fbould be diligent to arrive at the 
place of ambafeade two houis before the enemy is to pafs, 
and place the ambufeade on the fide he would retire to ; 
never on the oilier tide, if poffiblc, left the advanced guard 
happen to dtfeuver you, and oblige you to icpals m light of 
the corps, who, feeing your Hringth, may ruffi upon you 
and drive you b?ck. 

Pine The infantry A (fir. a.) ought to be ambulhed at lcaft 
I>XXVI. pace* behind the cavalry il, fo that it they arc porfu- 
cd, they can fall back to A, and both afterwards to the 
guard at the bridge, or to the iniautry that are in unbuilt 
at half way. 

If the ambufeade is placed in a wood, an intelligent 
non commiffioned officer fhoutd be chofen to get upon a 
high tree C, from whence he can fee the march of the 
enemy, and uivc notice of the mod effemial circumftances. 
There are three ; thefirft is, the Iccing the advanced guard; 
the fecond is, the approach of the corps ; and the third is, 
the lime when their front is advanced as far as the ambu- 
feade B ; for which the commanding offictr (hould inftrudl 
the obferver what frgnals he is to make from the top of the 
tree, to cor municate the neceflary information without 
(peaking, which may be done by the means of a fmall cord 
D, of a brown or green colour, fo as to be lead percei- 
vable. Let this cord be placed as in the plan, (o that no 
branch interrupt it, with one end in the hand of the ob- 
server, and the other in the commanding officer’s in the 
ambufeade 13. 

As foon as the advanced guard appears, the obferver 
muft pull the cord, and the commanding officer caufc the 
party to mount and remain in deep filencc. If by a ilra- 
tagem, which is frequently pradtifed for particular reafons, 
the advanced guard is immediately followed by the corps, 
which may eaiiJy be known by their being more numerous 
than ordinary, and not followed by any other corps, that 
you may not be deceived by the enemy, the cord fhould be 
drawn a fecond time, and a third time when their front is ad- 
vanced as high as the ambufeade ; upon which you muft rufh 
out, and pour furioufiy upon the flank of their centre in 
the following manner. 

If the advanced guard E is formed only of an ordinary 
number, they (hould be let pafs ; and at the approach of 
the principal party or convoy F, the chief to be informed 
by the fecond pulling of the coid. At the moment the 
head of the convoy (hall be advanced as high as B, the cord 
muft be pulled the third and laft time ; at which (ignal the 
whole party muft- rufh out without being perceived, and 
fuddenly attack the centre upon the flank, engaging only 
with their (words, and making fuch a noife as to prevent 
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the en-my from hearing the order* of their officers. They P«iie 
innft dilarm all whom their Imavery or chance throws in Cucr,<> . 
their way, taking care not to fcatter or purtue too far, un- ’ 
lefs you are furc that they are fo far from their army or 
olhtr parties that they cannot be affifted ; for in either of 
thefe cales, they will not tail to run at the noife, and difturb 
your retreat. 

In all fecrct expeditions you ought to be extremely cir- 
cusnfjKtk that you may not be (ecu or betrayed. If the 
advanced guard difeovm you befoic the blow is ftnick, 
abandon the enterprife immediately, and retire. When 
your guide, or fome one of your party deferts, and you csq. 
not catch liim, think immediately of retreating, or placing 
your ambufeade fomewhere elk* ; therefore, to prevent fuck 
a misfortune, the officers (hould !>e charged to examine tre- 
qucnlly if they have all their people. 

You (hould never form an ambufeade for cutting off the 
enemy’s retreat, as this manoeuvre will tdve him a^ idea of 
* all y an j, and attacking you in dcfpair; but the cafe is dif- 
ferent when you arc well informed that you run no riflt in 
(tupping his whole force, either from the nature of the de- 
file where they cannot fo m, or from the fnmllccfs of the 
number which cannot refill. 

it is equally difficult and dangerous to form fcveral am- 
bufeades at once ; the greater number that are formed, the 
more they arc expolcd to be tlifeovered, and lefs in a (late 
to unite for a retreat. To this rule, however, there is one 
exception. When ambufcadcs arc formed to feize foragers, 
it is very proper to have fcveral, and to difpofe them in fuch 
a manner that the (entries can fee from one to another. 

Thcfc difpofitiens bcin.j nude, they who chance to be next 
the r oragcri mull (trike the blow, while the others march 
to ft cute the retreat of their companions, as foon as they 
perceive it. 

In ail ambufcadcs, no (entries (hould be placed but offi- 
cers, or non- commiffioned officers. On downs, behind 
mountains, or in gullicB, the (entries (hould lie with their 
bellies on the ground, and their feet towai is the ambu- 
feade, the body covered whh a grey or green cloak, accord- 
ing to the colour of the ground, with their heads a little 
railed, and wrapped in a handkerchief of a ftraw-grecn co- 
lour, or white iu time of (now, fo as not to be perceived. 

The number of (entries cannot be determined ; but (hould 
be difpofed fo as to watch on all (ides of the nmbuleade, and 
flop every one who from ignorance approaches too near. 

The leutrics ihould give notice of what they difeover by 
gefturcs, to which all the officers (hould be *eiy attentive. 

In countries where there arc no wood?, vineyards, or 
hedges, you may place an ambufeade in a field of hemp or 
com, or fome fort of grain, provided it be high enough to # 
cover you, at leaft with the help of art. When the flalk of 
the corn, &c. is not high enough, you muft get fome of the 
infantry to work with fpadcs and pick axes, which they 
muft have brought alon£ with them. 

The commanding officer muft mark out the ground A ^ 3t£ 
(fig. 1.) which they arc to prepare for an ambufeade, enter- DXXVil. 
ing at the fide B, and railing in the front and at the two 
flanks a kind of paiapet C, made with an infallible dope 
outwards, covered with com railed from the furface of 
the ambufeade in form of fquare turfs of a foot thick I). 

They (hould be ranged and placed one again ft the other 
till they have gained fix Icet and a half. If the grain is 
not more than three fct-l high, it is plain, that forming the 
Hope imperceptibly to a toot and a halt high, with the 
earth dug of the fame depth, the grain which horde ra tlie 
ambufeade will be fix fett and a halt from the bottom, lec- 
koning the thicknela of the turf, which fervts to ffiow that 
fuch a work ought not to be declined in arable ground 
5 D 2 fo 
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f 0 cafily worked. Wherr the foldi'ert haw finifhed the work, 
G crrf. a fubahern officer mull lead them back to the place detli- 
* ned for the infantry. 

The ambufeade being thus made at too pace* from the 
road where the tnemy arc to pafs, they fhould lead the 
horfes into it one after another by the bridle, lo as not to 
enlarge the entry : the horfemen to range tlicmfeWra ftand- 
ing, and holding the bridles in their hands, with the reins 
fhekened on the horfes neck*. The officers fhould be con- 
tinually employed in vifiting the party, and waking thofe 
who fleep ; and be equally careful to deface all traces of 
the entry, that none may appear near the ambufcadc. 

Amb'.ifcadci may be placed advar.tageoufly in hollow 
roads uhen they open obbqucly behind that of the enemy, 
Pl lle as the ruftd K (fig 2.) which enters by an acute an.:le un^ut 
DXXVJ. the route F of the enemy ; nor is there greater difficulty 
in concealing tliemfclvcs in the gullies of fomc rivulet G, 
when th^ borders aic of a fuflicictit height, or have fbnb* 
that run pt allcl with the road of the enemy. It ia extreme- 
ly d»n-!etous to fix there when the road Of the enemy ap. 
proache* towards, or erodes too near, the ambufcadc, as 
they cannot fail todifeover it. 

As thefe puilics are not very large, it is neeeffary to have 
& number of wavs to mfh out quickly on the enemy : We 
foppnle four, \ l, H, H, H, by which the cavalry can dart 
out fuddenly upon tlic enemy at F. 

It will be proper, before the placing the party, to catife 
the rivulet to be cut fomewhat higher, to «i*e it a new 
courle I, fo that the horfes feet may be dry in the iiullies, 
and make Icfs nolle ; and the (hotter way they have to go, 
they will more certainly faceted. The commanding officer 
will not fad to difpofc them in filch manner, that the whole 
can mfh out at once by the four paffi jes, and pour in great 
numbers upon the flmk of the •nemy. 

In fuch fort o' ambufcadc*, the commanding officer fhonld 
himfclf be the (entry, leaning upon the tdgr, and covering 
himfelf, fo that he may fee every thing without being per- 
ceived. 

In deferted villages they may fix an ambufeade in thegar- 
IMatt dens G (hg. 1.), or in the barns kl. The door* fronting 
PXAVII. the enemy muft be fhut up, and the pafhiges which are 
marked by fmall dots made ufe of ; for it is a genera) rule 
in all ambuicadrs, to Tally forth in fuch manner as to lake 
the enemy obliquely behind their front. 

You ought never to employ irtfnntry in the ambufeade* 
wc have been dtfetibhig, where the cavalry aft, unk-ii to fa- 
vour their retreat : but when you go at hazard, feeking to 
draw the enemy into an ambufcadc, then the infantiy fhould 
have their turn. Neither woods, villages, nor any place* 

• which are much coveted, arc proper for them ; however un- 
fk'Ued an enemy may be, he will not follow a party on the 
fkirts of a foreft, or in the neighbourhood of tome covered 
place : for which ttafon, there arc no place* fitter ‘or fuc- 
cceding with ambufcadc* of infantry, than heaths, hilly 
countries, hollow roads, com fields, ditches at the fide of 
great ca u Tea-ays ; providrd always that you do not plant 
them on roads that lead to your army, for then the enemy 
will t dic care how he purfues you too far. 

When you would place an ambufcadc on a heath, or in 
n country full of little hills, your infantry muft Jie down 
with their bellies on the ground. If there i« fomc water 
near them, it may fuggeft to them to wet their clot lies and 
cerrer them with dull, to give them the colour of the 
ground : but that this party fo laid ou the ground may not 
be crufhcd or trod upon by the enemy's horie when hur- 
ried along with violence, they mull prclcrvc the flank of 
the ambufcadc 1, next the enemy, with a bar K, which 
may be made in a hurry with Tome flakes drove in the 
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ground, at ten feet from one another, and above five or fix Pah* 
feet high, held together by crofs pieces tied above five feet 0um ' 
from the ground, which can be caiily done in the neigh- J 

bourhood of a wood. The time for the infantiy to fire is, 
when the enemy’s cavalry L, palfins before the front, 
ftretch their flank the whole length of the ambufeade ; then 
your cavalry M muft quickly face about and attack the 
tnemy. Thcii de‘eat will be io much the more certain, ai 
the fiie of your infantry happens to have driven their fqua- 
dtons into confufion. 

To ambufli in the ditch of a trrOat caufewav, you muft 
clioofe the deepeft place, and at the edge of a com field 
which is pretty high, and there place your people fitting or 
kneeling. You fhould coUecV as many fmall tound bufhr* 
as pofTible, which are to be found in plenty in the country, 
which fhould be planted, as if naturally, along the fide of 
the road in front of your party, and beyond the ambufcadc 
on the fide you expeift the enemy, and here and there fo 
open, that the enemy being eccullomed to them may pafs 
without diftrult. You fhould then make the com lean over 
to cover the ambufeade ; but if there is none near enough 
the ditch, you muft have as many fquarcs cut in the manner 
directed above as will cover the edge of the ditch. Some of 
the corn fo tranfplanted fhotild be beat down, but to appear 
as if done by had or wind. 

Mr Jtney ambuOied in this manner with 50 men, when 
under the command of Captain Palafti, who advanced with 
his cavalry upon the caufcway leading to Strafbourg ; and 
as toon rs he was perceived, 400 Bavarian dragoons advan- 
ced to attack him : he wheeled about, and the dragoons be- 
lieving themfcUes matters of the booty, did not fail to pur- 
fue, and arrived before the ambufeade without fufpefting. 

Mr Jency let their front pafs, and hred fuch a deadly fire 
upon their centre, that he brought to the ground 1 7 killed 
or wounded : at the fame time, the cavalry who pretended 
to fly, faced about and attacked the enemy, and would 
have completed their dcreat, it it had not been for the great 
fupport of cavalry and infantry hurrying out of Strafbourg 
to fuftain the dragoons ; neverthelcfs, he carried off more 
than so horfes. 

An officer having placed hi* infantry in at-.bufeade, 
ought to fend on the cavalry at day-break, a non-commif- 
fioned officer with fix of the bell mounted horlemcn ma- 
king the advanced uuard : they fhould advance as far be- 
fore the parly as tl»c commanding officer can fee. At fight 
of live enemy, they fhould begin to tetire flowly without 
flying, at lead till the enemy comes to ptiHV*? with keen- 
ntts : in that cafe, the advanced uuard makes the rear- 
guard, and may drop a few ihot at the enemy, to hands 
them and draw them on, or make pretended delay* to ex- 
cite them to putfue, till they fall by degrees into the am- 
bufcadc. 

When you cannot place your infantry in ambufh without, 
having a village between them and the enemy, the cavalry 
fhould not be Tent beyond the village, becaufe the enemy 
will never expofe tbcmfelves to crols it in following your 
party, for fear ol falling into (omc fnarc : but inftcad of go- 
ing beyond it, your cavalry Ihould enter the village, and de- 
mand rcfrcfhment for 50 men, if the party are 100 ; then 
make three or tour pealants carry orders to the nugiftratr* 
of the villages that are towards the enemy, to come to you, 
and regulate the delivery of waggous-and forage, or fome 
other pretence. As the pcafanu will nut fail to acquaint 
the enemy, an J . to deicribe your ftrerigth and fituation ae- 
on ding to what they have heard, the enemy will certainly 
come witn lupcnor force; and that they may corftc more 
fpcelily, they will bring no infantry. 

Aa loon a* tht pcafanU are gone, you mull be careful to 
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ht k let none of the inhabitants k«*t the place, and fend eon* 

, Gut ff . tin nail y fome tl rang patroles to the rear on the road of your 
' "" retreat, and efpceially to the pafTages by which they can cut 
eft your communication with the ambufeade. Every horfc* 
mao holding his horfc by the bridle muft be ready to mount, 
fo that upon the enemy'* appearing you may retire quickly 
from the village, and fall back one after another upon your 
ambufeade. 

When a partifan h*s no in r antry, he may form an am- 
bufeade with cavalry, which Humid be as near as poffible to 
the enemy. In the nieht, he fhould fend out two or three 
vraegona covered with white linen, that they may be feen at 
a diftance : care muft he taken that the harnefs be in good 
order, fo that no troublcfomc accident happen by the want 
of attention to it. Each carriage to have four horfc* mount- 
ed by two dragoon* dif^uifcd like wagoners, with their 
arms in the hands of two or four comrades concealed in each 
waggon, fo that they may rcpulfe any patrolc they chance 
to fall in with. 

The wag T ons fhould go (lowly on fome road parallel to 
the front of the enemy, and pafliog at fome diftance from 
their poll (for it is not neceffary that they pais through 
them), and regulate their march fo, that they may be with- 
in half a league of the ambufeade at day break, and readily 
perceived by the cr.emy ; then let them flop while one 
mounts a tree or fome height to fee round them. When 
they perceive the patrolc of the enemy, they muft move off, 
for the other* will not fail to follow ; but if the enemy ap- 
peals not to be inclined to follow, which the non commif- 
ftoned officer muft attend to, and make one of the driver* 
flop, as if lomcthing were the matter with his waggon, 
which will draw them on till they fall into the ambufeade. 

Among the thoufand opportunities that the different 
marches of the enemy offer for ambufeade*, there is none 
more proper than the retreat of an army which decamp* to 
fall bark. When a partifan happens to get information of 
it on the eve by good fpie*, he ought to fet out immedi- 
ately with his whole party, making fuch a round as ha* 
keen drawn in f:g. I. leaving his infantry in ambufeade at 

DXXVII. half-way. 

The cavalry muft be diligent to arrive at the place of am* 
btt f cade by day-break, which ought to be placed on the route 
that the enemy is to take, and two or three leagues in the 
rear' of his camp. 

To be more fccnrc of hi* retreat, he fhould leave two or 
three detachments of cavalry between him and hi* infantry, 
at a good diftance from one another ; the remainder to line 
the road in fcvcral rank* parallel to it, and 300 or 400 
paces behind one another, concealed from the view of paf- 
iengers by the favour ot hollows, woods, or hill*. 

The ftrft line being near the road, muft take care of fut- 
lers, equipages, ficc. which arc the forerunners of an army, 
and the ftrft to decamp when they arc retiring. When they 
fecurc fome wrggons or mules, the firft detachment fhoald 
pah them to the fecond, and fo on till the)- come to the in- 
fantry. 

You muft haftrn to carry off what you can for a full 
quarter of an liour ; after which you muft prefsyour retreat, 
expecting that the alarm will foon pafs to the army, and the 
light troops be inftantly at your hctla. 

Ssct. X. Of the Retreat . 

Every march in withdrawing from the enemy is called a 
rrtrtut. That which is done in fight of the enemy, who 
purines with a fuperior force, makes the prefent iubjett ; 
and is, with reafon, looked upon as the i-lnry of the profcl- 
fum. It is a manoeuvre the molt delicate, and the propereft 
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to difplay the prudenee, genius, courage, and addref* of an Petit* 
officer who command*. . 0ucm ‘* , 

The fucccfa ot the retreat depends upon the knowledge 
of the country that is to be patted over, and the goodoefs of 
the difpoltlion that is made for the troops to defend them- 
felve*. The firft offer* advantages,' and contributes greatly 
to the {citing them; the fccond reftrairu the ardour of the 
enemy, and keep* up the force of a party to its higheft 
pitch. Both deferve to be ftudied. 

1 ft, Every officer who commands a detachment ought to 
apply himfclf carefully to icconnoitrc every ftep he takes, 
and examine perfectly every route that can conduit him 
from one place to another; he fhould obferve attentively all 
the ftralagems that can be employed for ambufhing infan- 
try, or porting cavalry 5 the couric of rivers, their bridges 
and fords ; the roads molt covtrrd with woo*!s, hills, gullies* 
and 'villages ; and, in a word, he fhould know all the advan- 
tages, as well as the dangers, that lie in his way. It will 
be eafv for him to acquire a knowledge of all tbi?, if he 
will ufe the method recommended in a former fefition. 

With the afliftance of fuch a plan as is there described, he 
may regulate hi* retreat with eafe, and put it in practice to 
advantage, profiting by every means proper for his defence, 
or furpriling the enemy. 

adlv, l he difpofitions that ought to be made for a par- 
ty, to fuftain their retreat in the face of the enemy, depend 
upon the number and kind of troops in both corps ; for they 
muft be varied according as they happen to be of cavalry or 
infantry united, or of either finely. 

Every forced retreat in confequence of an unfortunate ac- 
tion, would be almoft imptatiicahlr, if it were not premedi- 
tated before you come in prefence of the enemy, or when 
you are obliged to fly by unknown routes. That which 
can be made in a fog, or in the night, is caficft, when your 
rear is lecurcd, as you can flip out of fight of the enemy 
without any difficulty, and they will be arraid o f following 
you for fc?r of being furprifed in the dark ; we (halt only 
therefore fperk of that which is to be made in open day, and 
under the fire of the enemy. 

To conduit it properly, you muft abfolutefy know the 
ftrength of the enemy ; for it is fhameful to be the dupe of 
a falte alarm, and to retreat precipitately from an ill founded 
fear at the approach of an inferior enemy. You muft there- 
fore be convinced of his great fuperiority, and know what 
his party confift* of. 

If they come with a ftrong cavalty, united to a more nu- 
merous infantry than yours, you muft immediately render 
their ailing ufelefs, by hurrying your in'antry as quick as 
poffible to retreat to the firft place where they can lie in am- 
buffi, and ierve the cavalry advamageoufly, if they can draw 
on thofe of the enemy, as has been faid in (peaking of am* 
bufeades. 

To conceal from the enemy, and favour the departure of 
your infantry, you fhould caufe your cavalry to advance, . 
and pretend as it they were going to attack the enemy A 
(fig. 2.), your party forming into two divilions B and C, 
each drawn up in two lines, the fecond double the firft, a;:d 
difpofed r.s in the plan. 

The divifion C is to retire firft 100 or 200 paces, and 
then fronting the enemy divide ir.to two wing*, leaving an 
interval for the paffage of the divifion B, who, in retiring, 
muft leave a rear- guard at 50 paces, which muft he divided 
into feveial patties D, to (camper about the cuemy's front; 
an<l in cafe they appear defirou* to attack yon, your fimll 
parties muft keep a conftant fire, particularly on the fide* 
that advance the rr.oft ; andcontinucthis manoeuvre till they 
have joined the divifion C, which fhould immediately detach * 
fome Imall parties of the bell mounted to ferve ler a rear- 
guard, , 
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guard, in'! to hsrafs the enemy, till the divifion B is drawn 
up I OO paces in the rear, and divided into wings, leaving 
an fhtcrvd for the divifion C to pafs through in its turn j 
and continue to mancrimc it in this manner, till you draw 
the enemy’s cavalry under the fire of your infantry. 

When the force of the enemy conhlls of cnv.dry alone, 
your infantry -(marked in the plan by ducted rifht antics) 
(houJJ retire jointly with the cavalry, at leafl if the country 
docs not expofe you to be furrounded by fomc covered 
place ; bccaufe in that cafe your infantry Ihould go and oc- 
cupy that place, and form an xmhufetde. 

The rell ot the infantry ihould place themfclves in the 
fecund line of each dtnbm. It the enemy approaches the 
iirft line too near, they ihould fall lightly back upon the 
two wings of the fcccmd, openin'? ’the centre quickly for the 
infantry to fire upon the cncinv in plstooti*, at the fame 
time that your cavalry detach fcvcral (mall parties toad 
vance bnikly to prevent the enemy’s formin'.!, who were 
thrown into confufion by the fire of the infantry. The di* 
vifion which retires will ‘orce its march, and go to a greater 
or le& difiance according to the puriuit ot the enemy. *1 he 
fuilaining divifion muii fall back afterwards till it has paffed 
between the wings of the iccond di*ifion, who mull then 
make the manceuvre of the firft, continuing it alternately till 
the enemy delifts from the purfuit. 

To facilitate the retreat of the infantry, and gain fome 
way on the enemy, many have been of opinion that they 
ought to transport them in waggons. But when the enemy 
is r t our heels, the time is very ill employed in collc&ing 
carriages and htrnaffing them : thofc moments are too pre- 
cious ; and (hould be employed in caufing the infantry to 
move ofT quickly, by which they will not be expofed to a 
'train of waggons taken in hafie, which may foon break, or 
be put out of order, and may flop the whole line ; which not 
only retard- the infantry, but likcwtfc the cavalry, when 
they find the route they were to have taken blocked up with 
broken cama es. 

When there happens to be a wood in your rear, you need 
not enter it if the enemy follows youclofe, and it prevented 
by your ftrcn-'th : it is better to coaft along it by the route 
inr.rkcd G,.for fear of bis coming round you ; but if you 
cannot avoi.! eroding it, the divifion C (hould pafs quickly, 
and at getting out face to the two flanks ol the wood. 
The divifion B is to remain at the entrance of it, till they 
judge that the divifion C is diffidently advanced, mnd then 
fall back, leaving the infantry for a rear-guard during the 
whole paffa e through the wood : at which time the whole 
Ihould »cfume their ti-ft dilpofition. 

In all dc les, and pvfiagcs ol bridges, the fame manceuvre 
fhoul! be ufed a-< for woods: but the firft divilion having 
polled, they (hould form lacing the enemy ; and the inian- 

Part IV. Of 

SECT. I. Of Attack* 

§ I. Afiiriai or Principles to bt obfervtd in the Attack of 
Placet. 

Y. r_ pHE approaches ought to be made, without being 
* leen from the town, cither dircdtly, obliquely, or 
in (lank. 

a. No mqre works (hould be made than are neceflary 
for approaching the plate without being feen ; that is, the 
befcegert uugM to carry on tbeir approacncs the llortcft 
way po&bk, confident with being covered agamil the ene- 
my’s fire. 


117 likewife draw up on the other fide, upon the edge of the 

tiver. 

When the country through which you are to retire hap- 
pens to be mountainous, the divifion which (alls bock (houlj 
guard the heights by fmall detached parties, or, if poffible, 
guard them ihcuuclves. 

A body o‘ cavalry retreat in? witliotit infantry, ought to 
form in three lines at 2ao paces behind one another ; the two 
lafi extending their ftont, that they may appear mote nu- 
merous, and draw up on tlu* two fidi s out of the road. The 
firft line being attacked, the fecund is to fuftaia it. the thiid 
to wait the retreat ot the firft, and to futUin the (reemd, and 
continue to do fo alternately. 

If the enemy ferm to quit the purfuit, the whole corps 
mull refume the order of an ordinary march ; with this pre- 
caution, that the rear-guard be rcinlorced, ard the advanced 
guard weakened. 

As to the retreat of a fmall detarhment of cavalry, fuch 
as ?o to reconnoitic the enemy, to dilcover tbei- march, to 
cany off fume officer, or lor fomc other comtn'flion, as they 
are not numerous enough to (kirmtlh and retreat by rule, 
they have but two wavs to choofe ; either to fly, or break 
through the enemy. They ought to determine for the laft, 
when their ret teat is cut off on all Tides, Fo that they have 
no other way to efcape but by cutting their wav through 
the enemy (wo-d in hind ; but flight is always left haxar- 
dous when it is practicable. 

If the officer is ccitain of the fidelity of his men, and 
their attachment to him ; and fees that they cannot get out 
of fight of the enemy, but arc ready to fall into their hands; 
he ought to try* one means dill, which has been known fre- 
qucntly to fuccced. lie (hould difpcrx his party by two 
and two, by the favour of the firft covered place, where they 
may be at liberty to take fo many different routes. It is 
evident that two men may wind ftom right to left, and 
cfcapc more eafily than a parly of is or a:, who cannot 
move fo freely. 

Mr Jcney made ufe of fuch an expedient foccefsfuny in 
Italy, when the Spaniards having advice of his detachment 
having (lipped to the rear o( their army, they cut off his re- 
treat on all (ides. The whole party being -difpcrfcd, he 
took two hullars with him, and was followed fo clofe, that 
every infiant he thought he mud be uken ; however, he fa- 
ved himfelf by crofting a marlhy pond. 1 he enemy raft to 
turn him, but he got fo far before them, that they could 
not take him. He got fafe to h* port, and in' three days 
the whole detachment met without the loft of a man ; which 
will p^ovc, that in fuch a fit nation wc need not dcfpafr, and 
that in extreme neceffity the paffage of a river or morals 
ought not to be declined. 
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3. AH the parts of the trenches (hould mutnally fupport 
each other, and thoic which art (artheft advanced ought not 
to be difiant from thofc which arc to defend them above 
12a or 1 30 fathoms, that is, above mulkct (hot. 

4. i he par 'lids or places of arms the mod difiant (norn 
the town, ought to have n t reater extent than thofc which 
are neareft, that the befiegets may be able to take the ene- 
my in flank, (hould they iclolvc to attack the neareft paral- 
lels. 

3 The trench (hould be opened or begun as near as 
poffiblc to the place, without expofing the troops too much, 
in order to accelerate and dimuuth the operations of the 
fiege. 


There 
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r* There U no fuch thing as giving any exaft rule in re- 
"“'gard to the diftancc which outfit to be observed upon ojxn- 
ing the trenches. On level ground this diltance may be 
8 do or 9C0 fathoms ; but if there Ihould be a hollow way 
in the neighbourhood r f the place, the befiegers are to take 
advantage of h, and open the trenches nearer. In general, 
they are to regulate thcmfelvcs upon this head according to 
the nature of the ground, more or lefs favourable to the 
opening of the trenches.— We ili.dl luppofe, in the prefent 
work* that the opening outfit to he made within 8 DC* fa- 
thoms of the covert way ; the fir il parallel within 300 fa- 
thoms, the fecond within 150, and the third at the toot of 
the lacis. 

6 Cue Ihould be taken to join the attacks ; that if, they 
ou-.ht to have communications, to the cud that they nay be 
atjlo to fupport each other. 

7. Never to advance a work, onlels it be well fupported ; 
and for this reafon, in the interval between the ficoud and 
third place of arms, the beiiegers Ihould make, oti both (ldds 
of the trenches, fmallcr places of arms, extending 4? or ;o 
fathoms in length, parallel to the otlicis, and conltructcd in 
the fame mamer, which will ferve to lodge the foldiers in 
who arc to prutc& the works defigned to reach the third 
place of arm*. 

8 Oblervc to place the batteries of cannon in the con- 
tinuations of the laces of the pieces attacked, in order to 
filcnce their fire ; and to the end that the approaches be- 
ing protected, may advance with grcatci faicty aud expe. 
dition. 

9. For this reafon the bdiegers Ihould always embrace 
the whole* front attacked, in order to hive as much fpacc as 
is requifite to plant the batteries on the produced faces o: 
the works attacked. 

to. Do not begin the attack with wo^ks that lie clofe to 
one another, or with reutrant angles, which would expofe 
the attack to the cio£s-£ie of the enemy. 

§ 2, Of Invefllng. 

The firft operation of a ficge is inverting. The body of 
troops inverting a town ought ?.t leart to be as rttong again 
as the garrifon ; they are to divide thcmfclvca into fcveral 
parties, in order to take poffcflion of all the avenues leading 
to the place. By day they fnould keep themlelves out of 
the reach ol cannon-fliot ; but as loon as it is duik they mult 
approach much nearer, the better to be able to luppoit each 
other. 

1 he inverting is generally made by cavalry ; but when 
the country is cut with ravins or hollow we)*, or when there 
are woods in the neighbourhood of the place, then there 
mud be likewife a body of infantry to guard all the avenues, 
and even to Hop up, by a kind of retrenchments, fuch as 
might be the caficft to pcnctraie. 

A few days after the inverting, the army arrives, and is 
difpoled round the town, according to the ground taken up 
hv the line of circumvall?.tion, and artignrd by the engineer 
who has the direction of the rtege. As foon as the place is 
inverted, they begin to trace the line of circumvallation, and 
afterwards they let about its courtru&ion. 

$ 3. To trace out the line of CircvmvaUatlm. 

Be fox b a general begins the attack of a place, he mutt 
endeavour to have as rxad a plan of it as polGble, by which 
he foima a defign of the circumvallation anti the attacks. 
The plan is rectified after the inverting as much as the vi- 
cinity of the enemy will permit ; and thereby he may corrcA 
the defign traced at firft, as far as there may be occafion 
for correction. It is upon fuch a plan, fo rectified, that 
we fuppofc a general to proceed, We foil therefore begin 
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with explaining or tracing the operations of the ficge. Yv'c 1 
fhall exhibit the progrclfi of thclc operation* from the invert- * 1 

ing to the taking of the place, in the order they arc really 
executed. Tbs line of ctrcumvi ■ . b ing i I : 1 

intended agv.iurt the enemy from without, who Humid at- 
tempt to fuccour the town, its defences ou. ht to be direct- 
ed againlt that enemy ; that is, they ought to b-. op polite 
to the town ; and the befieging army Ihould, a, we have al- 
ready obferved, be encamped behind that line, that is, be- 
t wee n it and the town. The camp Ihould be, as much xs 
po Dibit, without the rench of cannon lh >t ; therefore, i> the 
line of circumvallation Ihould be St a greater dillai.ee from 
the place than the camp, the reaioti is (till ilron icc for its 
being alfo out of the reach of the cannon fhot } which, whe- 
ther lircd horizontally, or at an angle of jo or 12 degrees, 
may be reckoned about 1200 fathoms. As tire re*r n the 
can.p Ihould not be incommoded by the cannon, this part 
ought to be above 1200 fathon -3 diltani from tire place; 
and we Hull fuppofc that the diftancc ought to be fixed at 
1 400 fathoms from the covert way. 1 he depth of the 
camp may be eftimated at about 3D fathoms. From the 
front o' the line oi circumvallation there ihould be a fpacc 
of 120 fathoms, to draw up the army in battalia belt ud the 
circumvallation ; which fpacc added to 30 fathoms, fuppo- 
fed for the depth of the camp, gives 150 fathoms ; and 
this aided to the diltance from the covert-way to the 
rear of the camp, gives 1550 fathoms for the diltance from 
the circumvallation to the covert-way. 

This being laid down, if the place be a regular oftaron, 

For tilicci according to M. Vauban’i tint method*, the ra- * 
dius thereof iv ill be 234 fathoms. This diltance being a 
cd to the 1530 fathoms, then we Drill have 1784. Or we 
may make it a round number by adding 16 fathoms, which 
arc here of no manner of conlcqucnce, and wcfthall have 
i8o*j fathoms tor the diltance from the centre of the place 
to the line of circumvallation. 

The raJius of the circumvallation being thus fettled, 
from the centre of the pljcc, with the diftancc of iSod fa- 
thoms, you arc to deferibe the circumference of a circle 
round the place. The diameter being 36CO fathoms, the 
circumference will then take 1 1,314 ; then take the diltance 
of 120 fathom?, which you are to carry to the circumfe- 
rence above deferibed. This diftancc will be in this example 
93 times, and fometliing over, which differs very little from 
1 20 fathoms ; fo that you may look upon the polygon of 
this circumvallation as a polygon of 94 fide*, of 1 20 fathom* 
each. 

The polygon of the circumvallation being traced, take phte 
on each of the extremities of its Tides the lines BD and BE,BXXVllf.' 
each of 15 fathoms ; and from the points D and E, taken %• *• 
for the centre and diftancc of 15 fathoms, deferibe two arcs 
which cut one another at the point F ; from whence draw 
the lines FD, FE, for the face* of the redans of the line of 
circumvallation ; thus it is we form the faliant parts EFD 
of this line, which ferve to flank it. Perform the fame ope- 
ration on every fide of the circumvallatior, and then you will 
have its piincipal line traced. 

The parapet within mull be fix or eight feet deep ; and 
without make a ditch parallel to all its parts, three or foup 
fathoms in breadth. The parapet of the circumvallation 
will be (even feet and a half high, and the depth of the ditch 
equal to the height of the parapet. 

To make the profile of the circumvallation, let AB figi 
2. be the line level with the country, and CD the Ccalc cf 
the profile. Let A be the fide of the town, and B that of 
the country ; take AE, of fix feet ; from the point E, raife 
the perpendicular EF, of three feet, and draw the lice AF; 
which will be the talus ol tire banquette. 


Draw 
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° ( Dr»w FG nvallcl to AB, three feet from F to O, and 

* "The line I ; G will be rite breadth of the banquette. On the 
point G raife the perpendicular Oil, upon the line FG, 
four feet and n half. Draw from the point H, HK» paral- 
lel to AB. Make HK feven feet and a half, HI a foot and 
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redans, in order to have the entire circumference of the cir- W icpi. 
cumvallation. Tin's circumference has 95 redans; there. 1 "" * 
fore wc mull add 94 times 20, or 1880, which will make 
13,160 tathoma for the whole circumference. This num- 
ber being divided by 2282 (which is the number of fathoms 


a hah', draw Gl, which will be the infide of the parapet of contained in a French league) gives about five leagues and a 
circum valla; ion half. Now it is clear, that fo great an extent of ground 

From the point K, let fall on the line AB the perpen- requires a very numerous army to guard it. We may 
dicular KM ; take KL. a foot and a half, and draw IL, make a calculation pretty near, by fupoofing that ever)' fol- 
which will be the upper p?rt of the parapet of the line of dicr drawn up in a line occupies a fpacc of three feet, that 
circumvallation. 'l ake MN five feet, and from the point is, halt a fathom ; that the foldiere are four deep ; and that 
N draw the perpendicular* NO, and fet off feven feet and a -the army is drawn up in two lines, which will give eight 


li2lf front N to O. Draw OR parallel to AB, making the 
tliila c thtcc fathoms or xH feet from O to R; draw the 
line LN and produce it to P, and I.P will be the fcarp, or 
the outlide of the parapet of the line of circumvallation. 
Front the point R raife RS, perpendicular to OR, or paral- 
lel to ON. Make QJt equal to OP, and draw QS, which 
produce beyond S three feet to V ; then take SX fix feet, 
and draw VX, and the profile of the circumvallation will be 
completed. 

This kind of glacis, VX, will ferve to raife the enemy, 
and to expofe them more to the fire of the line, ffiottld 
tiny attempt to make themfelves matters of it, and to cover 
the parapet of the circumvallation, in the fame manner almofl 
as the glacis.of a place covers the top of the rarr.part. 

The dimenfions above given may vary a little without in- 
convenience ; but it would be to no manner of ufc to make 
the lines ftionger ; only you may reduce the ditch to ten or 
twelve feet in breadth at the top, and five or fix feet in 
depth. A ditch of lefs breadth and depth, befides its not 
allowing ground enough to form a good parapet, would 
have the inconvenience of being too eafy to pafs over by the 
enemy. line* may be Trailed (fee Fraise) ; which 

is done when they are to laft for fome time, and the neigh- 
bon rin r countty fumilhes wood enough for the purpofe. 

Sometimes a fore- ditch is dug befote the lines, 12 or l 5 
feet in breadth at the top, and fix or feven feet deep ; it is 
made about 1 2 or 15 fathoms from the ditch of the line. 
Thcdcfsgn of it is to flop the enemy when they attempt to 
attack the lines, and to make them lofe both time and men 
in palling over it. As it is expofed to the fire of the lines, 
the time the enemy mull oeceffarily fpend in crolfing will of 
courfc occafion their lofing a great many men ; and befides, 
the pafiWe itfelf may throw them into fuch dilorder, as IhaU 


ranks of foldiers. Each rank containing 26,320 foldicr*, 
the circumference of the circumvallation being l3,t6o fa- 
thorns, the eight ranks will therefore make 410,560 men. 

To thefe wc fhould like wife add about 1 2,oco or 1 5,000 
men for the works of the attack, which would form an army 
of about 225,000 men. And as it is not cuftomary, at leaft 
.in Europe, to fend fuch ftrong armies iuto the field, from 
thence it follows, that the circuipvatlations, and the lines in 
general, when they are of a very vfreat extent, are extreme- 
ly difficult to guard. And indeed the moll celebrated ge- 
neral* have been divided in their opinions upon this fubjeA. 

They all ag’-cc that there ate certain cafes in which they 
may be of fome advantage, efpccially when they arc of a 
narrower compafs, and the defign of them is to flop up the 
entrance of a country of a fmall extent ; but if they are very 
large, it is extremely difficult to defend them when attacked 
by a fkilful enemy. 

It was heretofore the cuffcom to add great outworks to 
the lines, fuch a* horn and crown works, tcnaillcs. Sec. All 
the circumvallation* of the towns that were befieged during 
the wars between Spain and Holland, under the. princes of 
Orange, were remarkable for this fort of works. Thefe 
have been fincc laid »fide, because we find that even a line, 
with its fimple redans, is very difficult to guard ; and fuch a 
number of outworks docs but incrcafc its circumference. 

The modem lines have only a few fmall half- moons A, be- 
fore the gates of the circumvallation, placed, like thole of DN XVIIt 
the towns, again fi the middle of the curtains ; the entrance fig- »• 
is (hut up by wooden barriers, and fonvetimes by chcvaux- 
de-trize, and other contrivances, which will hinder the pal- 
fa^c from being eafily forced. 

The lines having very little elevation, Hand in no need of 
baftions to be flanked in all their parts, like thofe in the cir- 


prevent their attacking fo advautageoufly as they would o- citit of a town. Redans, which are of more Ample and cx- 

f #1., u.-,ri> if nnf fnr fkis nminiAinli. I'.HttiYn till* imlifloill rmiflriiAmn irr I iilTir-iiMit H'lii* iKnr m-itr. 


tberwife do, were it not for this obitru&ion. Between this 
Fore ditch and the ditch of circumvallation, at the liege of 
Philipfburg, in order to ftrengthen the defence of the cir- 
cumvallation, there were likewiic dug wells, which were ran- 
ged cheque rwile, of about nine feet diameter at the mouth, 
and fix or feven feet deep. They were fituated near to 
each other, to prevent the enemy from palling eafily through 
the intervening (paces. The Spaniards praCtifcd fomething 
of this kind at the fiegc of Arras in 1654* Bclore the cir- 
cumvallation, they dog a number of holes two feet diame- 
ter, and a fool afid a half deep ; in which they fattened flakes 
that were capable of greatly obflrudting the paflage of the 
cavalry. See Plate DX XIX. 

A liue of circumvallation requires a ftrong army to de- 
fend it. Wc have found the circumference of the line 
which wc have been now tracing, namely, of 94 fidcs, each 
of 1 ao fathoms, to be 11,280 fathoms ; out of this number 
the gorges of the redans are to be deduced, but then their 
faces arc to be added. The gorges have 30 fathoms; and 
the two faces which have 50, give an overplus of 20 fa- 
thoms on each redan ; that is, to the number abbve men- 
tioned of u,z8o fathoms, add as many times 20 as there are 


peditiuns couftru£tion, arc fufficient. The angle they make 
with the curtain is always very obtufc, to the end that the 
foldier being placed on the face of the redan, may be the 
better able to defend its approach. It is cufloinaiy indeed 
to make baftiotu in thofe parts where the lines form fuch 
angles as could not be fjflicicntly defended by redans. Yet, 
whenever it may fce judged ncccflary, the line of circutnval- 
lalion may be fortified with bat ions. The greatcll pait of 
the hues at the fiege of PhUipfbur* was flanked in this man- 
ner, as maybe feen in Plate DXXIX. The baflions incrcafc 
the circumference of the circumvallation ; and probably the 
reafon why they were uled at the liege of Philip&urg, was 
bccaufc the circumvallation was of a very fmall extent. 

At the point of the redans, batteries arc eretted to fire 
the cannon a barbette over the parapet ; and the fame is 
praitifed wherever the cannon arc placed on the line ol cir- 
cumvalUtion. « 

Hitherto wc have fuppnfcd that the circumvallation was 
regular ; but even were it irregular, the conftrudiion of it 
would differ very little from that which we have jufl now 
given. 

A general ought to phflefs kimfclf of all places from 
l which 
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ui »**«* trh'ch tha Uikj may Hj commanded, when it i* pofliUe to 
*•' i "*■ d*> ii without carryin? the eircamYalUuoq to loo kici: a 
pittance. He OioiiUt likrwile take all advanU'ts anting 
from the nature o' the ground, as precipices, eminences, ri- 
vers, brooks, mor.ifle*, and, generally (peaking, whiter et is 
capable of rendering the camp of difficult acccf*. if there 
arc any woods or huthca within its iqclolurc, it will be right 
to cover it in thofe parts by idling like* trees, and theiewitli 
ixi.kiag a proper fence. 

The tracing of the line* i« a matter o c no difficulty, if 
you have a good map of the adjacent country ; litice you 
Jwve only to bring the icveral parts of the line neatly within 
1800 fathoir.6 of the centre of the place, and to take care 
that there (hall be about 120 fithoroi from the point of one 
redin to another. 

Nor is there any difficulty in transferring thi* line to 
the ground ; the operation is too eafy to thofe who know 
a little of practical aumutry, to lofe any time in explaining 
il here. 

When the garriion is numerous enough to difturb the 
befiegim? army, tutoihcr line is traced in the rear of the 
camp, called the /<«« ej eourtttrviulafica. Aa it is intended 
to uppofe a far Ids considerable body of tioopn, it is mvet 
made fo ilrong as the line of circumvaUation ; but it is cou- 
ple ftructed on the very lame principles, as the figure will mfli- 
fcXXX. cicntly (how. 

$4 .Of the Pari rtf Artillery. 

Thk park of artillery is the place which contains the 
cannon, bombs, powder, and in general all military imple- 
ments ird machine* that have any relation to the artillery. 
This park fhould be placed where there is lead danger of 
brin h ' infultcd by the enemy. It ought to be without the 
reach of cannon.fhot, and inclofc ! within a particular fpot, 
whirl) fhould be fortified alio by a line, confiflin.' *»f t ditch 
arid a parapet, fbr.kcd with redans in tlic fame manner as 
the circum saltation. Nothing (hold be neglected that is 
capable of iccuiing it either fiom the attack* of the enemy, 
or rrorn any oilier poffiblc damage. 

§ Of the T r mttxs and Parafleh. 

While the line of dncumvalliition is finifhiog, all the 
materials nccrflhty for the conitfu&ion o T the tn itches are 
got ready, and the cti • inter, who lias the direction of the 
ftege, examines on the fpot the mofl proper place for tlic 
attacks, and the figure they ought to ltave ; and of thclc lie 
makes a particular plan. 

Wi have fuppoted that the place 11 regulatiy fortified, 
and on level gi u lo th«t hue it is indilTcrcnt on which 
fide the attack i« begun* It is lufikirnt lo explain the rules 
that aic to be there obferved ; and afterwards to apply 
them to irregular towns, and to uneven ^tounds. Let C 
Tv? (fig- ?•) be the place bgicrcd, ami A mi 13 tire bailiona 
IDXXX attacked. Bee in with indefinitely producing toward* the 
field the capitals o'* thel’e two hail ion* $ in like manner pro- 
duce the capital of the half-moon oppofitc the curtain be. 
tween thde two ball ions ; let off 800 fathoms from the fa- 
ll's ill anvln D and E of the covert-way to F and G. Tbit 
done, take DH, and El of 300 tat horns ; and from tlic 
centre C, With the radius CHor Cl, deferibe an arc, which 
produce beyond the points H and 1 ; and on this arc HI 
conflmd the firft puudlcl, Then on the fame lines, Dl’, 
EG, take the points M and N 140 fathom* ditiant flora 
tlic point* H and I; and through thde points defer if* 
from the centre C another arc, on which the feoood parallel 
i* conll: u&cd. i bis fecoud arc will cut the produced CD- 
yw'tsl «r the half moen in the point I«, which is to be ob- 
served, in order to begin from hence a trench, which fhall 
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extend to the fall ant an ;lc of the covert- way before tins Of 
Itslf-moon! LalMy, through the points O and 1 ’, the di- L,J ~ ^"' T •* 
(lance of id or 25 Ulhotm from the angles 1) and E* de- 
fixi^e from the centre C a third arc, oq which the third pa- 
rallel is con it n c ud. 

Terminate the firll parallel by producing the faces a h 9 
ol of the half-imon* 1 and 2, collateral t *» the bullions A 
nod B ; but extend the parallel 15 or 20 fathoms beyond 
the intcrfe&ion ol this prolongation. The fecond puallcl 
will be left extended than the lull, by alwiit 30 fathom* on 
each fide ; and the third alfo let-, extended than the fecund, 
by about 30 fathoms on each fide* 

This being done, you have a Ikttch of the trendies and 
the places ot arms. The btlfincfa now is to trace the 
trenches, or approaches, without being fecn 01 rn dsdtd. 

Take 9, 1 - mi? ruler, and lay it on the point G, fo that it 
(hall make, with the produced capital EG of the bafiion 13 , 
an angle EOS, whole fide GS bei * ' produced, (hall meet 
no part of the covert way, and (hall be dirtant about 10 or 
l 2 fathom* from the angle* to which it approaches neared. 

Take GS of an arbitrary extent, a* of 20 v or 220 fathoms, 
aid put the ruler on the point S. fo that it Hull make with 
GS inch an angle GST, as that the fide ST produced 
(hall not fall on any part of the covert- way, but be 10 or 
12 fa* horn* dillant trotn the mod ialiant parts. Terminate 
this fide in T, and there make alfo a new ao.'lc ST l, 
whofe fide I 1 fhould terminate at the point i, where it 
tyceu tlu- full parallel. lVrf -rm the like operation on FH, 
and it will give you the outline of the trenches a> f.u as the 
firll parallel. 

At this part of the trenches you may make a greater 
number of turning* ; you may likewife carry it in a direct 
line to the full parallel. The mull important article is, to 
take care not to let it be enfiladed from any part of the co- 
vert-way ; and the fewer angles and turnings it makes, the 
quicker it is contl ruCted, which in transferring it to the 
ground i* worthy of great attention- Take cate alio, that 
its extremity, I, do not fall far from the point where the pro- 
duced capita] of the baiiion meet* the firlt parallel. 

By the fame method trace the trenches between the firft 
and fecoud parallel, as may be fecn in the figure ; but as 
this part is nearer the place than tfie former, in order 
to avoid being taked, it mull have a greater number of 
angle*. AU its fide* ought to cut the prolongment of the 
capital of the bullion 13 , as appears by the figure. In like 
maimer trace the trendies betwixt the fecond and third 
place ol amis, by making os frequent turnings on the pro- 
duced capital of the baftiun B, as (lull be ueceilary, in order 
lo its defiling from the covert-way. By the lame method 
trace the trenches on the capital ot the baiiion A ; trace al- 
fo a trench on the produced capital ol the hall- moon, be- 
tween the fecoud and third paralkl, to reach the flanked 
angle of it* covert way. 

When the garrifon happens to be ftrong and enterpvifinr, 
it will be proper, between the fecond ami third parallel, to 
make part* of trenches V, V, See- parallel to the places of 
arm* 5 they arc to be 30 or 40 iatlioms long, and to com- 
municate with the trench, ai may be fecn in the figure. 

Thclc parts of the parallels are what we have dillinguifhcd 
by the name of half paralitlt or places cf arms. At every 
an*>lc of the trenches obferre to produce the part of the 
trendies in thofe place*, fo tiiat this prolongation (hall cover 
that part of the trcr.cbts which it terminal ca. 

Thia will be illutiratcd by an example. 

Let A BCDF GMC^be a part ot ihe trenches, and l?t p»ar e 
AB be one of the (ides oppolitc to the enemy 1 produce DXXXL 
AB, fo that BE fhall be five or fix fathom* ; and in FG **£ ** 
uke alfo five or fix fathoms from I to L, wliich will give 
5 E the 
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ofS'r'prt. tb t . fll j 0 f trench B!?LI, the life of wliich j* to cover 
the boyau or branch 10 MG, whereby the enemy will not 
know the jjl?.ce where it falls into the trench AB, and to 
n.altc room ; or withdrawing thofc who arc in this part of the 
trenches, and that the puiligt may be free at al! the angles. 
In like manner produce ihc fide GM from M to N, and 
t!ie fide 1 C from O to 1 *, and you will have the end of 
the trench MNOP, which will cover the branch DCQf^ 
Do the fame at all the angles of the trench. 

The paraj>et of the trench beiti^ made to cover it, ought 
to change tides alternately. If, for ir.lDncc, AF., in the 
preceding figure, is towards the place, it is evident th^t the 
lice GN will he towards it alfo, ar.d likewife the fide CD ; 
and therefore the parapet of the trench is fucceflivcly con- 
ilnided from the right fide to the left, and ft urn tlic left 
to the right. In the plans or attacks, the fide of the 
parapet of the trench, as alfo that of the parallels, are di- 
iiinguithtd by a (Iron per line than any or the rell ; but the 
latter admits of no difficulty, bccatifc we may cafiljr con- 
ceive that, being parallel to the place, its parapet mult ne- 
ccfl'arily be on the fide that faces it. Care has been like- 
wile taken to exprefa, as we have already mentioned in the 


picquets there alfo. Tn ties marnerhc may have the pro- Ofiie^n, 
longatio*’ o' the capital* pretty ixadt. ^ 

In otder to conduit the trench by thefe capitals, the ful. 
lowing method has been pointed out by marlV.d Van bar). 

Examine upon the pljn of the attacks wh it diftance there 
is from tire beo tuning of the trench to the fir ft perpendicu- 
lar ; meaftirc this perpendicular r-*d the fide or part of the 
branch correfpondiug to it; take curds of equal length with 
thefe lines, and fallen the extremities of the two cot da. one 
repiefcnlirig the length of the line of dire&ion, and the 
other tluit of the branch which makes an an;lc with it, to 
a picquet at the point of the produced capita) where the 
trench begins, and make two men walk, c?ch nf them bold- 
ing one end of thefe cords, via. one in a direct lice towards 
the place, the other alfo advancing towards the place and 
walkm? aloni’lide of the former. When the full comes to 
the f&rtheft dilUnct betwixt the opening of the trench and 
the fiHl perpendicular, he mull plant a nicqnct on tli's point, 
to which he is to fallen the cord which exprefles the per- 
pendieulir. He mull take the other end of this perpendi- 
cular, and afterwards turn off to the right or to the left, 
according to the fide where the perjrendictjlar ought t" be. 


figure, the parapet of the branches, by a ftronger line than 
the other lines of the attacks. The fide of the trench op- 
pofitc to the parapet is called the rrwrfe tkttrtnch. 

The trenches arc generally ho more than three feet deep; 
and their parapet, beginning from the bottom of the trench, 
is fix feet and a half high, or thereabouts. The parallel* 
have a parapet like the trench, and of the fame height *, but 
hi they are intended lor firing over, they are made with a 
kind of banquette, as may be feen Plate DXXXI. fig, 3. 
to raife the foldicr, to the end that lie may fire over the pa- 
rapet. On the parapet of the places ol arms arc pot baf- 
kets, fat cincs, or fand-bags, ranged in filch a manner that 
the troops may be able to lire without being too much feen 
by the rnemy. The third parallel, or plate of aims, is >;<- 
m rally wider than the left, Sometimes the infidc of its 
parapet is likewife made with Heps 01 banquettes, to the 
end that the loldicrs may conveniently pah over it in calc of 
an attack. See fig. 4. 

There will neveg be any great difficulty in tracing the 
attacks, from an exail plan, by oHtrving the method wc 
have made tile of to make its pints defile properly. But 
the difficulty is to transfer the works from the plan to the 
field ; for doing which the : olio wing plan has been return- 
mended. 

In the firft place, the engineer mud from all the angles 
•f the branches of the trench, upon the plan, draw perpen- 
circulars to the produced capitals ; obhrving the diltancc of 
each of thcle perpendiculars and their length. He is then 
to walk about the place in the day- time, at a fulEcirnt di- 
fiance to be without the reach of mu Ik et (hot. It is not 
ufual to fire ctnnon agair.it a finele man, bccauic the fiiet 
is very uncectain, dpcrially againlt a perfon who docs not 
ftaod itill for any time ; therefore, without any great dan- 
ger, he may only keep himfelf out of mulket-thot. It is 
city to difeover the (tanked angle of the battioas again# 
which he wants to dirett the attacks, and the fsliont angle 


till the part ol the cord ex prefling the pcrpcndiculir is well 
ilretchcd, and joined to that end of the cord of the trrnch 
carried by the other man : at their meeting they arc to 
plant a picquet. by means of which the triangle, thus tranf- 
terred to the ground, will be like that- which was taken 
upon the plan ; and this part will be traced 00 the ground 
in the fame manner as on the plan. In like manner may 
every part be traced in the beginning, when the trench is 
yet at a dillancc from the place. 

Let the trenches be traced iffwn the plan (fig. j.), and Phte 
Id C be the place again# which you are to itireft the at- D-XXX. 
tacks, transferring the plan to the ground : let BG be like- 
wile equal to the line of direAion of the plan ; you are to 
plant along tins line a fuifident number of picqucts, with 
burning matches tied to them, in older to difeover them 
the more cafily.. 

To begin the tracing of the trencher, tic to the picquet 
G a cord ot the length GS,*and to the fame picquet another 
cord ol the length GX : let ihcre be two men, and each 
take an end of thefe two cords, and let them walk, the one 
at a vrntu c toward* S, and the other direftly to X towards 
the place along the -line ol direction BG; and having reach- 
cl the end of his cord, let him fallen it with a picquet, after 
having drawn It very flraight ; and to tliia picquet kt him tie 
one of the end* of the cord, which is to mark the perpen- 
dicular XS. Let him take the other end, and walk to- 
wards S till his cord XS is Ilretchrd Qti y tight, and then 
let him join the man Vho holds the end of the cord CS, 
and let them fallen a picquet in S, where both the cord* join. 

Let them afterwards take away the cord XS,<he perpendi- 
cular which is of no ufe, and thetord GS which remains 
will mjrk the real tracing of the trenches. In order to have 
the line ST, yon come to the picquet X ; to which you tie 
a cord of the length of XY, and another ro the picquet S of 
the length of ST. Let two men, a* before, take each an 
end of thefe two cords, and let them walk, the firil who 


of the covert way oppotitc to them; which gives two 
points, and iLefe the direction or the prolongation of the 
capitals of thofc ball ions. Confequently be lias only to 
plant fame picqucts on the direction of thefe points, in order 
to have the prolongation or the capitals of the bullions. 
Thefe picquets can only be put out ol the reach of mufleet* 
fliot ; but by day light he may ohferve fomething of the 
ground lying in the direction of thefe picquets, and he may 
afterwards reconnoitre il m the evening) in order to place 


holds the end of the cord XY dirc&ly towards B, and the 
other who holds the end of the cord ST obliquely towards 
T : he who holds the cord XY, having reached Y at the 
end of hi* cord, (hall place a picquet there; to which let him 
tie the end of the cord of the perpendicular YT, and let 
him walk towards T, holding the end of this cord, till he 
meets or joins the man who holds the end of the cord ST ; 
and at the point T of their fncetigg let them place a pic- 
quet, to which let them tie the eud T of the cord ST. 

4 After 
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Cf-dieK*- After thir take away the cord of the perpendicular, and 
^-"V^'thus continue the fame operation as lon-ij as you pirate, or 
ate able, in order to trace all the other turning* or windings 
01 the trenches. 

r This whole operation fuppofeth that you know exa<ftly 
the diilir.ee of the point G, the extremity of the line of 
aire&ion to the top E of the faliant angle of the covert- 
way. This diltancc may be found by the common rubs of 
Plate trigonometry, or bv the following fimplc method pointed 
&XXX1. cut by marihal Vauban : Let A (fig. 5.) be tbc vertex of 
the faliant a?gle of the covert-way, and AB the line of di- 
icAion of tbc trench whole length you want to take. At 
tlie point B, draw BC perpendicular to AB, to which give 
what rr.cafure you pleaie, as 80 or too fathoms, and at tlie 
point C draw CD perpendicular to BC : Iti CD tike any 
point E, and in the line of di rc&iun between it and the 
angle A place a picquet G in the line BC. Mehiure GC 
and CE, and lay, as GC : 1G : : CE : AB. 

When once you have found out by this, or fuch other 
methods as you nay make life of, the length of the line of 
direction EG (Plate DXXX. fig. 2.), you will be always 
able to know the diftancc that remains to the laliant angle 
of the covert -way, and to the points I, N, P, through 
which the parallels or plates of aims are to pafu. Thcfe 
points bein ' determined, it would be an eafy matter trom 
geometry to find out a method of dcCcribing the parallels 
that arc to pals through them, if their lituation admitted 
th» engineers to perform the operation quietly by day-light; 
but they are to he traerd in the dark, and under the fire of 
the place ; fo that there is 00 ether way to trace litem than 
by approximation, that is, to move as marly parallel to the 
circuit of the place as you can by your judgment ; and to 
plant picqucts, with cords tied to them at proper interval*, 
the whole length of the line. But you can trace with 
cords only the firft patalhl ; for the others are too neat 
the place to permit you to peiform this operation: you 
air therefore to proceed in tracing them ulraoll in the fame 
manner, as we ihallobfcrve when (peaking of the fap, to which 
tlwy belong, and which is carried on by that method. 

§ 6. Olfervations on the properejl Pari for making the /It tacit. 

While the lines are pcrfc&ing, the ncccflary materials 
arc to be got ready for tbc cotlftrudion and operations of 
the attacks. The materials conlill of fafeinea, picqucts 
three feet long and about an inch or two in diameter, ga- 
bion*. and ptequet* for gabions. There mull iikewife be a 
pto.ifion at the fcvcral imlrurocnu or tools neoedary for 
thcfe operations. 

idle engineer, who has the direction of the fiege, will 
likewise make ule of this time to examine into the parts 
moll convenient for carrying on the attacks, and where 
they will be moll iimplc and expeditious. There are few 
fortrefles in Europe of which plans are not to be had ; but 
as it is prefumed that the enemy hath increafed the fortifi- 
cations of a tqwn which is threatened with a fiege, care 
Ihould be taken to get intelligence thereof from fome fkilful 
perfim that has been in tlie place, and made all the obfer- 
vationa poflible in regaid to the woiks* LtcJy railed, with- 
out giving any fufpicion of his intentions. The danger 
of fuch an undcttakii.g is very well known, fo that the 
perfo’i employed cannot be too cautious in keeping himftlf 
concealed. 

While the cite uinvall.it ion is making, the engineers may 
at a di dance, or, as wc have already oblcrvcJ, out of mufket- 
fhot, examine foroe part of the out-woiks ; and afunvarde, 
from the report of tic perfon fent into the place, and from 
what they know thindclves, they may fettle with the gene- 
ral the propereil and fitteft place lor carrying on the attacks. 


On this occafion there are many things to he obferved, as 
well with regard to the ground as to the fortifications ; but ,mm * 

iu a work of this nature, it is fulficient to conhdcr tlie points 
of moll importance. 

Firft of all, the nature of the* ground about the place 
mud be well obfaved, \\ hether there arc any ditches or 
hollow ways, that may ferve a» a cover to guard* of bo die 
and foot againll the cannon of the place ; whether there are 
any parts that command the town, and may ferve for the 
tuning of batteries; and whether the ground is ft for the 
works. The mod favourable ciicurnftance is to find a foil 
cafy to dig ; then the works advance with cafe and lefa lofs, 

Ix^aufe the foldier is foon under cover, and the cannon docs 
not do half the ntifehief as in ftony places. It the ground 
about the place is a pure rock, or a tr.orafs, the operations 
arc extremely difficult ; and their will be occafion for a valt 
quantity of tafeinta, fund bags, wool-packs, dec. bccaufc the 
workmen arc in much greater danger. 

The rivers which run throuirh the town, or in the nefgh- 
liourhood, likewile deferve confidcratiou ; for they feparate 
the attacks/ and it may happen by fome iloppigc of the 
water, or other accident, 1 that the bridges of communica- 
tion being broke down, the kparation ot the attacks will 
expofc tlie army of the befit gets to be defeated, by which 
means the place may be tilicvcd* It is ptoper alio to in- 
quire, ^whether thoftf rivers arc not fubjedt to inundations, 
which, if they were to happen dining the fiege, and to 
break in upon the attacks, would oblige the befieger* to 
abac don the trenches, and to raife the fiege. in a word, 
whether the town command/ any quantity of water fo 
a* to make an inuntiaiion muui! the place, and to lay the 
ground appointed for the attacks under water. All thcfe 
points, and a great many othci & which we do not mention, 
deferve the moll I'erieus attention. 

Alter chooftng the propereil ground for the attack*, a 
general is to conhdcr the front which is had fortified and 
leaft covered with outworks. All other things being the 
lame, it i* evident, that the fewer out#brks there are, tlie 
caficr will be the attack. But if the place be fituated in a 
motafs, or upon an eminence, then he mull neccflarily make 
his attack on the acccfilble fide, be iti» outworks what they 
will. In a word, the whole choice of the attacks conftfts 
in finding out the propereil ground, and the wcakcll fide ; 
but as it is to be prciumcd that the enemy are acquainted 
with the nature of the ground about the place, and there- 
fore have taken care to fortify more ixittly thofe parts 
which are moll favourable to an attack, the befiegers 
Ihould not hclitatc to make their approaches on that fide 5 
where, by the fituation of the ground, they may gain, 
what the incrcafc of the fortification* might otherwise make 
them loic. 

$7 *0f opening the Trent het. 

Every tiling being ready for opening the trenches, the 
ground pitched upon, the attacks icttled and drawn upon a 
plaii, and llorcs or magazines of all the materials ncccflary 
on the occafion being within reach of the place where the 
pioneers propofe to work ; the general having alto fettled 
the round of duty for the gua’d of the trenches, both of 
borfc and foot, as like wife the number of boric for bringing 
the fafeines, with the number of pioneer* and troops to iup- 
port them; and the chief direftor of the engineers having ac- 
quainted the reft of the corps with his plan of attack, and 
the manner they arc to ad ; in a word, every thing being 
ready for execution, the troops defigocd lor the fcrvtce of 
the firll night being prepared and drawn up hi battalia at 
the place or rendezvous, and the pioneers provided with faf- 
chic«, picqucts, fhovcbj and pick-axes; — m the duJk of the 
5 £ 2 evening 


Digitized by Google 



77**" \V A 

of Sieges wring they ait begin to advance, every foJdtcr being obli- 

u ~ ged to cairy a fafcinc, together with his arm?, in order to 
roach the place dcligned for opening the trenches. 'Hie 
guard of horle march at thp tame time to their affigned pofta, 
to the Tight and le*t of the attacks, ready to fupport the 
troops for the guard of the trenches in cafe of any tally f rom 
the enemy. All thia is to be done with the greateft Glencc 
pofiiblc, and nothing fhould be neglc&ed to conceal the de- 
fign from the enemy. 

The pioneers arc, according to marfhd Vauban, divided 
into brigadts of ,o men each, commanded by a captain, a 
lieutenant, and two ferjeants. T hey advance four or fix 
abresft, near the place where the trenches arc to he opt*, 
cd ; at tot which the reft of the troops that arc to fupport 
them, being come up. the engineers changed with the tra- 
cing of the trencher, ana who are to pUce the piorecr®, 
make them come forward where the opening i® to com- 
mcncc, while the battalions that fupjKurt their, arc drawn up 
to the ns lit and left in the places afiiqnrd them, where they 
unload their fafeino, and flcr.tly wait or further orders. 
In the meanwhile the engineers trace the branches of the 
trenches, and the firft parallel in the manner already deferi- 
bed, and the work is advanced as fall as pcffible. 

As much work is undertaken as the pioneers can be ex- 
pedit'd to perform this fit ft night : and in proportion as the 
tracing goes on, the engineers place the pioneciB, making 
them file off one by one, each carrying his fafcinc under the 
right arm i: the place is on the ri^ht, or under the left if it 
is on the left, to the end that by the pofitinn of their faf- 
cines, which they lay on the ground alrau the tracing, and 
on the fame fide att they carry them, they may be enabled 
to diitinguifh the fide of the place, that is, the fide towards 
which they ought to throw up the ground in order to cover 
the trench fiom the fire of the town. As faft as they are 
placed, they arc ordered filcncc, and made to lie down with 
their face on the falcincs, and not to begin to work till 
commanded. Thc^whole « peration begins at the lame 
lime, that they may advance equally. When every thing 
m ready, and the pionccra arc all placed along the tracing 
which is purpjfrd to be made this lirll night, orders are 
again given for them to work ; and then they all fet about 
it with all the diligence poffible till day light, that they may 
be covered a^ainft the fire of the place, which is ftil! very 
dangerous in the morninj, confidcring that the ttcnch has 
not had time as yet to be rendered fo perfeA as it ou jht. 
The troop that arc to fupport the pioneers arc put under 
cover on the back of that part of the trench which is finifti- 
cd ; that is, on the border of the trench oppofitc to that on 
which it® parapet is raifed ; they arc made to he on their 
faces ; after which the pioneers, who have been upon duty 
in the ni.rht, begin to file off, and others fill up their places. 
It is very difficult this firft cay to render the trench as com- 
plete a* it (huuld be ; but no pains arc (pared to make it as 
complete as poffible. 

As the detign cannot be now concealed from the enemy, 
the guard mounts the next day with drums heating about 
noon; and care is taken to continue the work of the trenches 
the fecond night, til the lame manner as the firft, that is, 
by placing the pioneer* uucovcrtd, bccimfc they arc at fuch 
a diilancc from the town, that the fire is not yet dangerous 
enough to require therr being placed otherwife : the woik 
goes on quicker in this manner ; but it muft ncccflarily be 
altered as foon as the workmen come within rauficct ftiot uf 
the place. 

The firft night is the heft adapted for advancing the 
works of the trenches, beoaufe of the diftancc from the 
place, which is too great to apprehend any danger from 
the enemy's fire. Sometimes it happens fo, that the cue* 
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my U not apprifed of thefe works ; efpecially when all the °f vftr*. 
nrctffary precautions have been taken to conceal them, and y J * 
in that cafe the bufmef* is done iu a manrer without lofsor 
danger. It is of importance to advance them with fuch ex- 
pedition, that they may be fit to receive the troop*, wh*. 
are to fupport the pioneers, in order to cover them agjrodfc 
the fire pf the place ; and as the firft parallel is tlcfigncd for 
this purpci f c, therefore it cannot be perfc&ed too foon. 

According to ma-ftml Vauban, the firft place of arms, 
though begun the firft night, has need of a iccond and a 
third, before it can be completely finifhed and in condition 
to hold the troops that are to puatd the trenches ; but the 
works for perfecting this line will not hinder the befieger* 
from advancing to the fecond parallel, which ought not to 
ho beijim till the fourth night. It is to be obferved, that 
the guard who mount the trenches arc chan »cd every day l 
they mount about noon, and they are to be as ftroft * a; (hall 
be requilitc foroppofmg the iallii s which the g^rriton of the 
place may make again fl the workmen. ’I'hey arc genrrslly 
equal to two-third* o* the carrifon, becaufc the e-.etny may 
fall upon the trenches with that number, reterving the other 
third to guard the town. But as it is pofiibh that the ^*c« 
fiegtd may think oroper to lally forth with their whole 
force, and fall upon the workmeu, together with the troops 
that fupport thrmj therefore, in order to guard a.;ai:ift every 
accidentof that fort, the troops in the trenches ought to be 
nearly equal to thote of the place, efpecially in I mall town% 
where a :ew are fufficient to guard the pnfts, or where (he 
burghers are fo well attache* to the prince, that the com- 
mandant may depend upon their fidelity in guarding the 
town; becaufc in that caic he may make a cncral effort with 
his whole garrilon againft the troops in the trenches. 

We have obfened, tint the Iccond night the pioneers 
may lltll be place! uncovered; but the third it would be 
very dangerous to do if, bccanfc of the enemy's fire being 
too near. When the engineers are of this opinion, they 
take caic not to expofe the men any longer uncovered, and 
then the works arc carried on by tap. 

$8 . Of tie Sap . • 

Let ABC he the part of the trenches advanced to A. put? 
fo rear the town as to render it impoftible, without evident DXXXk . 
dange*-, to work any longer at the approaches, unleii the % 
men hive fomc cover againft the fife of the place : and let 
the branch AIT be traced by the engineer, not with a cord, 
as at the opening of the trenches, but with feme picquets, 
which he has taken care to place in the direflion this branch 
ought to have, to lerve as a ^uide to the worku.cn. A cut 
is made in the parapet BA of the trenches ; and then the 
men defi/ned to work by fap, who arc therefore called Tap- 
pers, will move .orward through the opening A, fuccclfively 
ei u *ht in number. The firll is to roll before him a mantlet 
to cover him againft mufttet fhot. He advances as far as is 
neeeflary to place a gabion on the line AD; and this ga- 
bion being fet on its bafe, in the proper fituation, with the 
picquets uppermoft, the Upper mikes a little trench behind, 
about fix inches diftant from the gabion, of a foot and a 
hall in depth, and as many in breadth, and he empties the 
earth of this ditch into the gaLion. This done, he places 
a iccond gabion near the full, in the fame manner, and al- 
ways under the cover of hi® mantlet ; in like manner he 
makes a ditch behind, 1 the earth of which ferves to fill his 
gabion. T hu® he places a certain number, till he grows 
tii cd of the opt rat ion. 

The iccond Tapper, who immediately follows him, widens 
the ditch made by the former by fix inches, on die oppofite 
fide to where the gabions are placed, end makes it half a 
fobt deeper. The earth be dig* up lerves to fill the gabion* 
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0( , t g+ of the firft fap per. The third Tapper widens the ditch of 
w-— r~ the two firft Iikewife half a foot, and he deepens it in the 
fame propornu.j. 

At length the ourth enlarge* it alfu in the fame propor- 
tion, in breadth <mJ depth ; and then the trench ts three 
ftrt wide, and the lame in depth, which is as much as it 
ought to be. The earth dug up on this occaiion is fuffi- 
cknt, not only to till the gabions placed by the tappers, 
but ltkcwifc to make a parapet of the rcit, which is thrown 
up, and is llrong enou h to refill muiket (hot. The third 
and fourth tapper by the fafcincs over the gabions, with 
their hooks or othervvife ; then they prefs them down, To 
that the ftakes of the gabions (haJl keep them firm. As 
the tappers ate ranged by brigades of ei. lit each, while the 
firft tour arr working at the tap, in the manner above de- 
feribed, the oth«r four fcftrni'h them with gabions, rafcines, 
and whatever other things they want. But when the trft 
four arc tired, the four lad take their places, and work in 
the lame manner ; after which they are rci'cvrd by the rft, 
and fin alternately, till each h«s pet forme J ai* part at the 
bead of the lap. 

W.ien the torft gabions sre placed, and tlte fan is oof as 
yet perfected, the part in which the gabion* touch one ano 
ther being Ids (ol d than the red. their joint* are filled up 
by ItoaUba *. which arc taken away whin the work i* com- 
pJctrd, or t hole inter dices are filled up with frnail fafeinei 
called 1 >?-j 

Tbis is the nature of the fap ; a work To much the more 
coahdtiable, as it ia performed by day as well as night. 
Several bps arc carried on at the lame time ; and there is 
one to both tides ot each of the attacks *or the lecond and 
third parallel. There are t.kewife laps to each of the ad- 
nancci paiis, and to the hah- pl iers of arm* iw parallels. 

We have hippo. cd that the trill fapoef covered himfrlf 
with a maul It t : this was the eoltorn formerly, and an excel- 
lent cuilom ; but nrar it is more ulnsl to have a (luffed ga- 
bion. I ic rolls this g-binn before him, and ufva it in the 
fame manner ai he would the mantlet. ! 'hough care be 

takeu to give a duffed gabion to the directors ot the laps, 
yet it happens toraetitnes that the Tappers will not make ufe 
of them : tor as the weight of this gabion tinders it Tome- - 
times troubldome to roll, they choofc to do withoutxt; and 
are tatiafied with rolling (everal gabions before them, near 
one ano her, a Ad with working behind them. Thcfe ga- 
bions are tndaad of little defence, but are lufficint W con- 
ceal them from the enemy, wh-> cannot tell the gabion be- 
hind which the tied tapper m. But as the prefer* atinn of 
thcfe men is or great importance, they outfit to be obliged 
to w ot it behind the fluffed ..abior s ior the lame rcafor. the* 
hrlt Cappers ihonld have a cuirais, and even a head-piece, 
mufkci.pt oof. • 

There are three forts of Tap ; the Ample, vi*. time 
which we have been defctibing, the double, and the flying 
fap. • 

i. The Ample Tap, or the Tap without any other appefla. 
bon, i« made on one lidc, o», which is the fame thing, has 
•oly one parapet. 2. The double lap has a parapet on each 
fide, and is carried on wherever its two fide* atk feen from 
the place. 3. The (lying lap is that in which thry do not 
give thcmldves the trouble ot idling the gabions with earth; 
it is made where the workmen sre not much ex poled, and 
in order to accelerate the apprcMcbet. 

As loon .is the ipen have brought ’.be fap to its proper 
perfection, the pioneers are ordered forward, a: d thcfe make 
it'of the tame width a- the uthcr parts ot the trenches; upon 
which it change* its name ot fap 10 that ot trench. It i* 
called a Irtiuh, if it lefvvl as a way to the town; nr.d a place 
of arnit , if it be parallel to it, and deD^ned to lodge troops. 
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See Plate DXXXT. f.g. 7, *. DXXX 1 I. fig. r. 2. Sec Of Sfcgc* 
all© the upper compartment o*' Plate DXXV 1 II. f or figures * “~» n f 
of the diffcicnt intlrumcnts ufed in this und other ope talions 
of a Urge. 

§ 9. Of Bottrrui. 

Canxov is made ufe of at a fiege for two different pur- 
pofes; the firft to drive away the enemy Mom their del cnees, 
and the lecond to difmount their guns. 

To produce thelc two effects, the batteiies fhould not be 
above the mean reacl^of cannon fliot from the place ; that 
is, above 300 fathoms? Therefore there ts no poffibiiity of 
court ru&ing them till the firll parallel is formed; and a* the 
dirtance ot this firft parallel from the place is generally 300 
fathoms, the battenes mult be on this line, or beyond it, 
nearer the town. * They mult always be placed, when the 
ground will permit, on the produced taces or the works at- 
tacked, ai wc Have mentioned in the maxims of attack. 

Let Z be the centre of the place attacked, and the 
trenches, as well as the parallels completed. io find 4 * 

proper p<>. tion for everting batteries, produce tlie faces 
AI), C, BE, BF of the two bastions attacked, till their 
prolongation cuts tlie firii parallel. Produce alio the two 
faces OM and OL of the halt-moon MOL of the front at- 
tacked, and the faces HG and IK of tlie two collateral 
lult-moons 1 and :, to the iint parallel, and erect batter iea 
on thelc produced race*, as you fee in P, Q. R, B, T, U, 

X, and V 

They are advanced beyond the firft parallel 40 or 50 fa- 
thoms ; and arc parte 1 irotn the trenches, to the end that 
they may be ufed with greater cafe and convenience, and lcfs- 
troublc to the workmen. 

$ 10. Of SaUltt . 

That we r-.ight not interrupt the making of the trench- 
es, we conduced them to the foot of tlie glacis, without' 
tskin * notice of lallics ; that if, attacks which the girrifoa 
may make again ft the trenches with a view of rainin . or 
retarding the work* As it is i*ot to hr perfumed that fhc 
enemy will fufftr themfelvrs to be ttraittned in the town 
without uflng fomc endcavouis to prolong the iicgr, and aa 
fsllics fi-cin to be one ol tlie principal means they can em- 
ploy, it is proper to point out the conduct to be obicrved, 
not only or preventing their eikdi. but li Sc wife for render- \ 
ing them ddsd vantageous to the enemy. 

Stilus c -w be attended with no luc-xfs, tuilefs they are 
made at a when unexpected. When the workmen are 
luddcnly ‘alien upon, they are icaitcreti, and obliged to fly;, 
which mu ft occaiion cnntufioo and disorder among the troops 
that are 10 fupport them ; atul it requires lome time bc'oic 
they can be brought again tooider, and made to charge the 
enemy. In the meanwhile the latter avail thtmfekcs of the 
opportunity to fill up the trendies, and to do all the rnif- 
chief p. Ifiblc : hut when tlie troops arc upon iheir guard 
againft evciy defign of the enemy, ir the latter ftir out of 
the place, they arc lufferrd to advance; and care is taken to 
cut off their retreat, by Ricans ot ihc cavalry and the pic- 
c|uet, in calc they fhould advance too tai into the field : 
ot he 1 wife they are fired at Irom the places of arms, and 
other works within reach; and then they are brilkly at- 
tacked by the grenadicis and the troops upon duty in'-tlte 
trench* s Care, however, mull be taken not to purfue 
them too far, for fear of the fire of the place, which never 
fail* to be extremely (harp when the enemy have got back 
to the covert-way. 

In proportion as the w-oiks advance towards the town, 
failics become more uungcrous to the befiq er*, hectufe the 
enemy may fall upc>n titc trenches more readily ; for which/ 

rcafor. 
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Of .sieges resfon, double care fhould be taken to ftraitcn them more 
' »” clofely, and to prevent their Tallying ont with impunity. 

A* the wmka carried on beyond the fccond piralid are 
more cxpolcd than the reft, becaufe or their proximity to 
the covert-way, 110 part fhould be advanced without being 
well fupported. Hence, as we have already taken notice, 
hal* places o £ arms arc formed, in order to fupport the hc^d 
of the tre”ches, till they teach the third place of arms; 
wlmh mull be fet about with the greateft care and ex- 
pedition pcfliblr. When this is done in the manner it 
ought, there will hardly be any farther danger from the 
Tallies. ** 

Sallies arc ftldom made in the day-time but by a pre* 
fumptuous enemy, who imagine they may fafdy attack and 
defy the troops on duty in the trenches: but they arc cafily 
repelled, unlcis the betiegers are fo weak a* not to be able to 
iurmfh a (efficient guard lor the trenches; in which cafe they 
ought not to continue the liege, left they run a rilk of being 
at length entirely defeated. 

At the opening of the trenches, and when the believers 
arc at a good diftancc from the place, there is little occa- 
fion to be afraid of any (allies in the day ; for there world 
be full time enough to prepare to receive them before they 
reached the works. If the enemy are difpefed then to if- 
fue forth, they will do it by night ; but it will be an eafy 
matter to get intelligence of any attempt they may make, 
by ordering parties of 10 or 12 men, headed by a ferjeant, 
to range in the night between the trenches and the town. 

Thefe men may lie on their faces as near the place as 
poffible ; remaining in profound filcnce till they hear or per- 
ceive fome mol ion in the covert-way; then thcyfhould fend 
one of their urn body immediately to acquaint the lieute- 
nant-general who that day commands the trenches, and the 
reft fhould continue there as long as they can be concealed, 
to fee which way the enemy diced their courfe. This 
caution is not only fimplc and cafy, but fufScicnt to guard 
the befiegers againll furprife, and to enable them to give a 
warm reception to the enemy. 

When the works arc advanced pretty near to the place, 
for inftancc, to the third parallel, if the enemy fhould (hen 
hilly out and (all upon the workmen, the latter mull be or- 
dered to retire quickly to the back of die third place of 
arms, and let the guard fire brilkly upon them, without 
• minding the overturning of a dozen or two of gabions; for 
the galling lire of the (mail! anus, to which the enemy are 
expofed during this expedition, will nuke them pay dearly 
for what little dilorder they occafion. t 

j 1 1 . Of the Lodgment t on the Glacis, and the taking of the 
Cetrrf • tt toy. 

We left the works at the foot of the glacis, and at the 
third parallel; our bufincf* w now to make a lodgment there, 
and to go on with them till wc have drivcu the enemy from 
the covert-way. 

Our being then fo near the covert-way, renders it impof- 
fible to defile from it ; but in order to prevent the effect 
of enfilading, it is rvcccffary to make the trenches much 
deeper iu the glacis ; the fire of the coveit-way being very 
near, cannot plunge into thofe deep trenches, which renders 
it lefs dangerous to abide there than it would other wilt be 
were it not for this precaution : or they arc made with tra- 
vcrfts much in the fame manner as in the covert- way, by 
which mean* the enfilading will be prevented in part, though 
not entirely. 

In regard to the figure of the lodgment on the glacis, 
it varies according to the different circumftanccs or politic)! 
of the works by which it is defended. The common way 
if to make fcvcral fnort turnings or zig-zags upcu the ridge 
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of the glacis, io the dire&ion of the faliant angle of the Of 
covertway, and continued to this angle; or you begin with — v ; ■ - 
making two or three fhort turning* towards the foot of the 
glacis, (rora whence you afeend afterward* by a direct trench, 
or lap, in the following manner. 

Two tappers rollc/.ch a mantlet, or fluffed gabion, before 
them on the ridge of the glacis; each makin* a fap, one 
on one fide of the ridge, and the other on the other. The 
ditch is du » deeper than ufuat, in order to cover them the 
better again ft the fire of the place. This woik, which ad- 
vances on both lides at the fame time, and both fidcs co- 
vered, each with a parapet, is what wc called a double fop* 

In the middle they make traverfes three fathom* thick, and 
of the fame breadth as the trench. On each fide (mall paf- 
fages arc nude like thofe overagainfl the traverfe of the 
covert-way, to the end that the communication thereof be 
not interrupted. 

Thefe traverfes are confiru&cd fo near to each other, as 
to tic a fufficient cover, by (heir elevation and diftancc, 
againft the fire of the place, in order to guard a gain It 
the effect of the grenades, upon coming within their reach, 
that U, within 14 or 15 falhox-.s of the covert-way, care 
is then taken to cover this trench with blinds, or, which is 
the lame thing, to cover the upper part of it. The firit 
and fccond figures of Plate DXXXI II. willihow this dircH 
trench. The firft exhibits the plan, and the fccond the 
profile, which paffes over one of the traverfes. 

All this being done, and the third parallel finifhed in the 
maimer wc fuppofed, they advance from this parallel upon 
the glacis to each of the falaant angles of the covert way of 
the front attacked, and they begin w'ith making two or 
three fhort turnings, as marked on Plate DXXXI 1 I. fig. 6. 
alon.> the rid >c of the glacis, fo as to occupy about one-third 
thereof. Thefe are to be made a* deep as is neccffary, to 
be a fhelter agaittfl the fire of the covert-way ; afterwards 
they may proceed dirctlly along the ridge of the glacis, by 
a deep ditch, to the fidiant angle of the covert-way. M. 

Vauban obltrves, that if we follow directly the ridge of the 
glacis, this trench is made without much danger : for the 
palifade which i? placed at the faliant angle of the covert- 
way, sad the other two next it, do not prefcitC directly to 
the ridge, but only oppofitc to the faces; where at the moil 
there is only room tor one or two fu Ulcers to fee the head 
of the trenches, and who are cafily fiicneed by the fire of 
the third parallel, which ought to be well ferved, and like- 
wife by that of the ricochet. 

Upon coming to the middle, or two- thirds of the glacis, 
two new Taps are made, b b, tb.J. which embrace both fidcs 
of the covert- way, to which they are almoft parallel. Their 
length is 18 or 20 fathoms, and about five in breadth. They 
are covered at the end with crochets and winding traverfes, 
which prevent the fire of the covcit-way from cu.- lading 
them rafily. 

'Hie parapet of thefe Taps is raffed about eight or nine 
fret above the glacis; and by means of gabions, thtec ban- 
quettes are made, as may be Iren Plate DXXXIV. fii>. t- 
Tht fuldicr placed on the upper banquette t» thereby raffed 
high enough to plumre into the covert-way, as appears from 
the fame figure. When this work, which Maiiltd Vauban 
calls the cavalier of the trench , is once finifhed, it is vety 
difficult for the enemy to remain anywhere in the covert- 
way ; for they would be too much cxpolcd to the fire 
of the fiddlers placed on thete cavalier*. But thefe places 
of arms or cavaliers cannot be made without being pro- 
tected by the ricochet batteries, which enfilade the covert- 
way. 

Thefe cavaliers being once finifhed, it is eafy to carry on 
the dutd trench, as far as the faliant angle of the covert- 

way, 
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Of way, and to ettfih'ifH at the point of this vtigle and on the fuVttrrarfouj fire*, in the third parallel (haft* nr pits are Of 

hrad o r the glacis a fmaU.lo2^.% nt bounded bv a circular funk 8 or 2") feet deep, if the ground will permit, in order - 

arc ; whence the enemy may be entirely driven from the it- to jet below the galleries of the befiegcd : and from thence 
liant place of arms of the covert-way. /V ftcrwarU* this galkrirs arc carrica *n towards the covert-way, to meet with 
lodgment may be widened on branches of the covert- wav, thoie of the enemy, by boring the earth with a long irdra 
by dh hi; into the upper part of the glacis, at the pittance needle or augre. to tind them ont. If they are found un- 
of three fathoms from the inner fide of the covert way ; to dement h, an openiti r « made down iwt* them, and (hells 
the end t^at this thick nets miy ferve as a parapet to the arc thrown in, to drive away the enemy and to tutu their 
lodgment, and fereen it *rom the cannon. gallery. If, on the contrary, they are found above them, 

The operation we have been defertbitrr, to reach from a (m il mine mult be lp rung to break them: but if uonc 
the third parallel to the frliant angle of the cove •1-wav, Is of the enemy** guile nc l can be found, in that cafe branches 
furred at the lame time «gain*% all the faliant an t lea o* the mutt be carried to the ri ;ht and left} at the end of which 
front attacked: hence the enemy is eblijcd to* abandon are nude fnutl chambers, to (Hake the neighbouring ground, 
them a! mo (l all at the fame time; and the lodgment on which can hardly mils de droving the galleries and chambers 
the glacis is afterward* advanced on both fide* of thefe an- of the hefieged. • 

glei, towards the rc-cnterin j placet of arms of the covert- Notwithttanciing ?dl the care that can he Jaken in this 
way. . cafe, it is not to be prt fumed that the mines of the belieged 

As it is rmpoff.blc to make this lodgment defile from the under the glacis fhoukl be rendered abfolultly ineffectual j 
works of the place, there is no other way to guard again Ik but as foun a* any of them are (prong, workmen are imme- 
the enemy’s fire than by many travel le*. The ;th figure d lately foit to make a lodgment in the pits. In. fomc 
of Plate DXXXIII. (hows the plan of part of this lodgment ground.*, the mines of the belieged may be failed, by let- 
with it* traverfes ; which are made with chandeliers and gv ting in a brook or rivulet into the galleries ; for which pur- 
bions If theem-my, not withftamling the cannon and b mb- pole yon have only to dig pits in the neighbourhood, and 
batteries i rieothtf, and the fire of the cavaliers of the trench'**, let the water run in. The expedient was made ufc of at 
fhotiM ohttinately continue in the re-entering places of anus the fiege of Turin in 1706, whereby a great many mined 
of the covert- #ay; in order to compel them to remove, bat- of the belieged were rendered uftk-fs. 
t cries for throwing of ttpnc*. are railed overagainll thofe places The enemy Ihould have mines placed, to hinder the lodg- 
of arms : and with this view, as f«>on as the lodgment of mem on the head 01 the glucis, within four or five fathoms of 
the glacis is brought within one hat: or two-thirds of the the palifadesof the covert-way; to the end that in fpri aging 
blanches of the covert-way, on l»oth fide* o’ the re-entering them the paftfitdea may not be hurt, but that they may be 
an le, a fap is carried on oppofite to the place of arms; and under the lodgment which the befiegers make there. When 
on this fap batteries for throwing (tones arc erected, as may they have fprur.g the mints, they make lodgments to them ; 
he feen in t r, Plate DXXXIII. fig.*6. Thefe batteries being and the betegers like wife oh their part f prill g mines, with 
fiulftied and ready to play, they discharge a (bower of Acmes a view to riettroy the palilsdcn ; but nothin { that i» not 
into the place of arms (fig. 6.), which will not fuller the very general can be (aid on tliis foil of contclh. They de- 
enemy to maintain themfelves tlierr any longer. The lodg- pend on the fituation of the ground, and upon the capacity 
ment continues to advance ; and as foon as the enemy is and undtrilanding of thole who attack, and thofe who do 
doven from the place of arms, it is continued all round the feud the place. 

facet thereof. 1 hit lodgment bong properly firitthcJ, will Before we made mention of mines, we fuppofed, v/hen 
hinder the enemy from venturing to return to the covert- treating of the I idgment on the top of the glacis, that the 
way ; and of courfc will fccurc the pofTiffion of it to the fire of the cavaliers of the trenches, together with the can* 

AdHkgers.- Thefe lodgments are made with gabions and 'xU non and ricochet bomb-batteries, had obliged the enemy to 
the gabions arc filled with earth* fsfeines are put over quit the covert- way; but if, notwith (landing thefe fires, they 
them, sit J the whole is covered with etirtii ; they fink into ttuiukl obil match continue in the places of arms and behind 
the glacis as deep as is requifitc to be covered againtt the the traverfes, the way to drive them entirely from thence, 
the place. and to make the lodgment we liavc been fpeaking of upua 

whole of this account we have not made ufe the glacis, i* as follows, 
of mines 4 ; bwaufc we were willing that the defeription of Whether the enemy has fprung a mine near tlir faliant 
the works whick are carried on from the third parallel, angle or the covert way, or the befic ;cd have blown up fomc 
in order to become matters* of the covert-way, (h >ui i of the p di lades near it, as foun as the mine is fprung, wot le- 
as plain as pollible. This omiffion wc lh;dl now fupply, men mutt be feut to the excavation ; where they arc to to- 
by making mention of the principal difficulties occationcd ver thcmlcivcs with all pofHblc expedition, and afterwards 
by milieu, in endeavouring to drive the enemy from the to extend their lodgment in die coveit-way ou both tides of 
covc't- way. its faliant angle. 

Without mines the enemy would find it very difficult The double trench, or the double fap on the ridge of the 
to retard the works we have, been deferihing ; becaufc the glacis, mutt be mr.de to communicate with thi> lodgment, 
ricochet batteries mutt pall them exerflively, and break up in order to be able to fufUin it if there Ihould be occalion, 
their defences, fo as to deprive them of all Ihelter : but they and to communicate with it more fafely. Particular care 
way have lome refource left in works under ground, where mutt be taken to cover the extremities of it, that is, to make 
their miners can proceed with more fafety ; while thole or traverfes everywhere, in order to be (heltcrcd from the fire 
the be liege m, not having the fame knowledge of the ground, of the other parts of the covert-way, where the enemy (till 
can only grope in the dark ; 1o that it is akogetlier a mere maintain thctnfelves. 

chance if they find out the enemy’s galleries, and fuccecd When this lodgment i* extended to the firft traverfes of 
fo as to deftroy them. If information is received that the the covert-way, if the enemy keep their ground behind it, 
glacis is countermined, there can be no manner of doubt as 'hare can be but few under cover there, confidering the 
but the enemy will avail thcmlcivcs ©f their countermines, fpacc they have to occupy, a company of grenadiers muft 
to carry branches forward into the field s and then to avoid, make a briik attack to drive them away : tliis done, fomc 
as much as poGtttte, the m&hief that oay be douc by thole of thofe grenadier? IhoulJ endeavour to had out in the part 
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•Of abandoned by t]>« enemy the enirtmce Into the mine, r.ud 
v * the Saucissom ; *n<l upon finding it* as there 'm ire::; pio. 

bability that they will, they are. to cut it off, R»*d thereby 
render the? mine ufdet’s. Workmen may be likewife full 
•‘into the pafTa^e round the travcife, and there make a f«n*H 
lod/ment, which will he the iafclt that can he corlrivtd 
when the enemy ii fi> very near. After thii an entrance »* to 
be dtp* if. the con it* way oppnfite thofc traverfes, and rn:iti- 
nutd towards the hank of the ditch, under cover oi the tm- 
verle ; then a lap is to be made from each o* the extremi- 
' tics of this paffrrc, tlitt is, near the border of the counter, 
fcarp ; which are to he carried cion.? the round in;* o? the 
coonterfoirp towards the middle, where they ?rc to meet. 
This lo Vnjent mull be made very deep, that it may be no 
hinderancc to that on thethrad of the glacis ; end it i; to be 
fnann cd Id *a« ♦<> leave bct v t*n it and the harder of the 
ditch a breadth of earth fuflicicnt to rcflill the cut'ton of 
the flanks and the curtain. This lodgment mull be nlfo 
covered with blinds, to prevent the eifctl of the grenades ; 
and it is of :rent etc toward* an opening into the ditch. 

During the whole lime that the believers are warkin*r 
upon tin’s lodgment in the interior part ot the covert way, 
they arc to continut the lodgment on the top of the placis, 
a« far as the re-enterio^ places of arms ; from whence the 
enemy may be driven by orderin. r a rew companies of trre* 
nadiers to attack them, fiippofing they (hould Ik* Ic ohflinate 
as to continue there, notwithstanding the fire of the ricochet 
hattrrin, *nl or the (hells and hones. Aa-foon as the enemy 
have entirely withdrawn ihemfeivcs, a lodgment mult be 
made there, as we have already mentioned. 


$ 1 2 . Alta. I of the Covert-way furor d in hind. 

There is another method of diking the enemy out of 
’the covert-way, more expeditious indeed, but at the lame 
time more bloody, more precarious, and infinitely lefs (kil- 
ful. This cunfifts in making a fudden attack on the whole 
front of the covert way, in driving the enemy fr«m thence 
by main force, and afterwards making good a lodgment. 

There may be circumltancc* that (hall abfolutcly require 
this method of attackin' the covert way; as when there is 
no po (Tib fifty ot creating ricochet batteries to fire at its 
branches, nor at the fates of the works in the fiont of the 
attack ; or when it is pre fumed that the enemy are not in 
a condition to withftand an attack of this fort ; or, in fine, 
when it ts thought expedient to run any hazard in order to 
be mafters of the covert- way a few days fooner : on fuch 
occasions it is ufual to take this method of attacking it, 
which if conducted thus : 

When the irfoluiioo is taken to attack the covert- way 
fsrord in hand, the third parallel (hould be made to advance 
as nt r as puffihle to the gleets ; and the more forward it is 
brought, thr* fafer the attack. All along this parallel ban- 
quettes arc co be made, ftep fafhion, to the top of its para- 
Ware pet, that the troops defigned for the attack may pafs over 
DXXXI it with eafe. At the back of this line, and in the very 
fy- 4- line itfch, a great quantity of materials, as tools, gabions, 
fefeines, fard bags, fee. mull be got ready, that nothing 
ttay be want in * to make the lod : merit with all expedition, 
after driving the enemy out of the covert- way. A ft-ong 
party of gr* i ad *en» is ordered, and placed along the third 
parallel, four or fix deep, and the workmen behind them on 
thr back of this parallel with their took, gabions, fafcincs, 
tic. Care, moreover, St taken, tliat nil the other parts of 
the trenches be well fumiflied with troops to fupport the 
grenadiers, i! there (herald be occafion j and to fire at the 
crerry's defences ..berever they appear: the grenadiers mult 
all be provided with hatchets, to cut down the pnliladcs of 
the covett-sray. 


R. P»rt W. 

The g ms an ! mm tars itmft be ordered to lx mn!/ to of 
fupport the attack with their whole fire. * ■ 1 « "* 

r\ figi.ai is to be agreed on for all- the troops that are to 
commence tlie attack, to move at the lame time, and to (all 
upon the enemy. i his figr.al is to conkit in firing a cer- 
tain number of cannon, or a certain number of bombs, and 
at the hill cannon- (hot, or at the lad bomb, the troops arc 
to move. 

The fignal being piven, all the troops of the third parallel 
are to move at the fame time, uml to p^ia quickly over the 
parapet o* the | mallei, and to march direftly to the covert- 
wav ; which they cuter either through the fally-ports nr 
pafTages made by the >?uos, or die the grenadier* cut do#® 
the ptJinrtct with their hatchets. As foon as they have 
entvied, (hey curve: the enemy vigorouHy ; and when they 
have oof gee them to abandon fo:ne o? the angles, the en- 
pinetrs let the workmen about making * lodgment on the 
tidge of the .rl :cis, (fpofite to that part of tire covert way 
which the enemy have abandoned, and within three fathoms 
of th.* ifil.de o' it. *i his ladgmcut, an we have ob hr veil, 
i« made with gabions, whicli workmen lay on the ftlacii on 
the tde ot ore another. The joints are covered with fand- 
ba^s, or with fap-Tggots. Theft* gabion* are filled with 
earth and covered with fafemes; and a-top of all you arc to 
throw earth taken out of the glacis, by digging and widen- 
ing die lodgment ; and of thin a parapet is railed to fcrcea 
the troops as quick as poffihk from the dire& fire of the 
place, and traverfc* are to be made everywhere to prevent the 
enfilades, as may be feea in PUte DXXXI 11. iig. 5 . While 
thii i$ doing, the batteries <*f tlie trenches art to lire ircet 
faulty upon the defences of the place, in order to difturb 
the enemy, and to abate as much as poffible the briik riels of 
their lire upon the workmen and the lodgment. 

When the troops employed in the attack lave driven the 
enemy from the covert- way, or from their places of arms, 
they retire behind the lodgim nt, where they kneel down till 
it ts in a condition to cover them. Sometimes it (hall hap. 
pen that the enemy, who was fuppofeu to have be«n driven 
from the covert way, will return to the charge, *ud blige 
the befiegcr, to renew the attack, by overthrowing the lodg- 
ment uni foiling upon the troops unawares. This attack 
may be renewed feveraJ times, and vigotoufly dtfp'jtcd, xfccil 
there happens to be a llrong ,un ifon. In this cafe the be* 
fiegers mull exert their bravery, and rcfolutdy ciscou nter 
every obftacie railed by the enemy. 

It muil lie allowed that this manner of attacking is texT 
bloody : fi r the bdiegers mult move almndthe whole breadth 
the glacis uncovered and expofed to the Mt^ok fire of the 
place. It is indeed in every refped lo inferior to the top- 
oier, that, according to M. Vauban, it never (hould be at- 
tempted but for tbe mod eflential reaions. Night is Uie 
bed time tor it, becaufe the betseyers arc lefs feen from the 
place, and of couric the fire of toe bdieged is lets danger- 
ous : yet there arr generals who undertake it. by day. 

There is nothing fettled in regard to this article ; tlvey are 
at liberty to act as they jud?c mod proper, according to the 
circumtlanccs of lime and place. 

§ 1 3 . Of the Batterers on the Cceoert-tvay. 

When the enemy are. entirely driven out of the covert- 
way, the next thing to be done in the - netting of l»at- 
tcries, in order to ruin the defences of the place, and to 
make a breach. 

As it is necefiary for tlie befiegm to make tbemfslves ma- 
ilers of the hak-rnoon C (Plate DXXXI1I. bg. 6.) br'ore 
they can come to the body of the place, which is flanked or 
defended by part of the faces of the bad ions A and 15 up- 
pofite to it* ditch ; they mult begin with erediug batterx* 
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cvsitge* on the covert way appetite thofe parti. They are marked 
on the plan r, e. Batteries muft be alfo ere&ed to make a 
breach in the half-moon. But before they are erefted, it 
will be proper to consider what part of the face of the half* 
'moon is to be attacked ; or, which ii the fame thing, what 
part the half-moon ii to be entered. It muft not be at its 
flanked angle, becaufe an opening toward* the point would 
Tot afford a fuflicient fpace to make a lodgment able to 
withftand the enemy, and moreover the troop* would be 
*fcen in their paffa^e by the two face* of the baftions by 
which it* flanked angle is defended. The molt favourable 
•paffage i* towards the third pan of its face, reckoning from 
its flanked angle ; bccaufc by battering at the fame time 
the two faces near this part, the whale point of the half* 
moon may be deffroyed, and a large opening made there 
eafier than anywhere dfe. Thus the batteries for nuking 
a breach in the half, moon C will be placed in d and </, and 
will occupy almoft the third part of each of the faces of the 
half-moon from its flanked angle. Thefe batteries are each 
to confift of four or five pieces of cannon. 

When the faces of the baftions A and B are well enfi- 
laded by the ricochet batteries, there will be no occafion 
for the batteries e and e ,* for thofe which arc to batter the 
half-moon in breach will be fuflicient ; and after it is taken, 
if there is any neceffity for ruining the faces of the baftions 
A and B, you may nuke ufc of the batteries d and d t by 
placing them in e , e. Batteries muft alfo be err tied to ruin 
the flanks of the demi- baftions in the front of the attack. 
It is evident chat they cannot be placed but in «, r, on the 
covcrt-w»y oppofite to them. They ought alfo to contain 
as great a number of gtws as the fpace of ground will 
permit. 

For the fame reafon that batteries have been ere tied to 
make a breach m the half moon, oppofite the third part of 
the face joining to its flanked angle, thofe alfo arc to be 
eTedtcd which are to make a breach in the baftions ; they 
are marked A, A, and are each of feven or eight pieces of 
cannon. Batteries are likewife created to ruin the flanks 
of the deroi baftions bordering upon thofe of the front at- 
tacked, in order to favour the paflage over the ditch which 
is made on the fide, upon a fuppolliion that the baftion is 
•entered at both faces, as we fuppofe in this example. The 
attacking both faces of the baftion renders the taking of it 
more certain and eafy j but, generally fpeaking, it is looked 
upon as fuflicient to make only a breach in the face of the 
earth of the demi-baftions towards the front attacked. 

Betides all thefe batteries, others are erc&cd in the re- 
entering places of arms of the covert- way, as in A, and in k; 
they ferve to batter the tenaille when there is one, the cur- 
tain, and the faces of the baftions, flee. Sometimes they aic 
of mortars for throwing of ilones. 

All thefe batteries (bould have 14 pounders j fometimes 
larger pieces are ufed, cfpccially when there is any work of 
extraordinary ftrength and folidity 10 be demotiflied. 

They arc all to be placed on tlie parapet of the covert- 
way ; and the outtidc of their epaulcment is to gmc the 
intidc of the covert-way. It is in order to have room c 
nough for this epaulcment, that the lodgment is made on 
the ridge of the glacis at the diftance of three fathoms from 
the intidc of the covert way. 

The only effential thing to be obferved in thefe batteries, 
is to open their embrafures, fo that they (hall perfectly d if 
cover every part of the place they arc to batter, and have 
a fuflicient Doping from the back to the fore part, to tire 
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(c) The revetement is a ftrong 
vent it from rolling into tbe ditch. 
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as low as the bottom of the Tenements (c), which they 
are intended to deftroy. It is alfo proper to prevent the 
enemy’s blowing them up with mines : for this end it wDl 
be requifite to dig wells deep enough round the batteries, 
fo as 10 be fuie of being tower than the enemy, and to 
nuke fmall galleries round the batteries, in order to dif- 
cover the branches the enemy have underneath to blow 
them up. 

As the cooftru&ion of this fort of batteries is very dan- 
gerous, being abfolutcly to be made under the tire of the 
rampart of the place, they are fometime* masked ; that is, 
before the part where they arc crcftcd, fand bags or fomc 
other materials are placed, with a view to (belter the work- 
men from the enemy. 

In order to batter in breach, all the guns fhould fire to- 
gether, and towards the fame part. They fhould fire as 
low as they can, and continue to batter the fame part, till 
the earth of the rampart behind the revetement begins 
to fall, which is a fign that the revetement is entirely de- 
ft roj-cd. This unit«i firing, repeated in this manner a- 
gainft the fame place, is ptodu&ivc of a much better ef- 
feft than if the guns were to be fired one after the other; 
for not only a greater quantity of the wall is (haken at 
the fame time, but, moreover, the (baking i* far more con- 
tiderable. 

§ 14. 0 / tbe defeent , and paffage over tbe D'tieb of tbe Half- 
moon. 

While the batteries on the covert- way arc erefting, pre- 
parations arc made for the defeent and paflage over the ditch 
of the half moon. 

The ditches are cither dry, or filled with water, which may 
be cither ftagnated, or running; and even into dry ditches 
the enemy may let in water, only opening thefluiccsby 
which it is withheld. Each of thefe forts of ditches requites 
a different manner of pafling. 

Firft of all, if the ditch be dry, and very deep, a9 from 
aj to 30 feet, the defeent may be made by one or feveral 
fubterraneous galleries, pafling under tbe covert-way, and 
terminating at the bottom of the ditch : the entrance is to 
begin about the middle of the glacis. Thefe galleries are 
made Kkc thofe of miners, and the earth is fupported by 
boards and timber frame*. They are directed in fuch a man- 
ner, that the opening in the ditch (hall be oppofitc to that 
part of the breach where the paffage is intended. 

A* tliis gallery is made doping, the bufineft is to hive 
fomc rule for directing the Hope, fo at to prevent its being 
too fmall or too great? too fmall, if it terminated above 
the bottom of the ditch ; and too great, if it terminated 
below it. 

The following is a mod Ample way to find it out : Firft 
of all, it is requifite to take the depth of the ditch ; which 
is done by letting fall a plummet, with a firing tied to it, 
from the border of the covert- way to the bottom of the 
ditch. It is requifite alfo to know the diftance from the 
entrance of the gallery to the border of the covert-way, 
which may be cafHy meafured thus : Suppofc the depth of 
the ditch is 30 feet, and that the diftance from the entrance 
of tbe jjiUcry to the border of the ditch is 90 feet, then by 
advancing fix feet towards the counterfcarp, the Dope muft 
fink two ; that is, there muft be always the fame propor- 
tion between the length of the paffage made to approach 
the counterfcarp and the depth of the dope, as between the 
diftance from the entrance of the gallery' to the border of 
5 F the 


wall built on the outflde of the rampart and parapet, to fupport the earth, and pre- 
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of Sieges. the cowiterfearp and the depth of the ditch : fo that if the 
-V"— diftance from the entrance of the gallery to the border pf 
the counterfcatp is four rimes as much ns the depth of the 
ditch; then for every four leet advanced horizontally towards 
the ditch, there muft be one funk perpendicularly, &c. When 
the ditch is not deep, as of 12 or 15 feet deep, inftcad of a 
j-allery under ground, the defeent ii made by a Cap only, 
which cuts the parapet of the covcrt-wsy, and fink* therein 
ns deep as is ncccffary for the defeent to terminate at the 
bottom of the ditch. This fap muft begin at the lodgment 
on the ridge of the glacis ; it i* ftcured on both f:dcs with 
blinds, to fupoort the earth, and it muft have a good cpaule- 
ment on the fide exposed to the place. Above it is covered 
with fatcines and with earth, to avoid the fhcD-ftonca and 
grenades that may be thrown in by the enemy. Upon ad- 
vancing to the foot of the counterfcatp, an entrance is made 
into the ditch. There arc generally two or three defeent* 
made for the fame paflage o: the ditch, near enough to fup- 
port each other for greater fafety. 

It is in the paffage of the dry ditch that the enemy has 
the advantage in making ufeof various artifices to retard it. 
In thefe they are chiefly afllfted by their miners, who blow 
\;p the faps bv means of (mail mines, and folly out at the 
fame time, ne? It fling nothing that can delay the progrefs 
of the work. They may likeuife order 12 foldicrs to fall 
at once upon the head of the fap : this number is iufficient 
to drive away the Tappers, and to do Come damage to that 
work. A few companies of grenadiers fhould be placed 
near at hand, to attack thefe men as foon as they appear ; 
and the cannon muft be kept continually firing a^ainft every 
part, from whence the enemy may poffibly filly out. As 
the batteries of the covert* way command all their communi- 
cations, they may deftroy them, or at lead render them very 
dangerous. 

In order to proteA the fap at the bottom of the ditch, 
the bcfiegcra may likewife make ufe of a kind of fmall gal- 
leries behind the counterfcarp, near the place where the en- 
trance is effaced ; and they may pierce fomc loop-holes, 
from whence the enemy may be fired at, and a check put 
to their Tallies, at leaft by day : and in regard to night, the 
bcGcgcd ought to be more circumfptA than by day, fince 
they can neither fee the difpofitton* nor the troops that arc 
ordered into the ditch to fupport the fappers ; fo that they 
can only raife a falfe alarm, without doing any great mif- 
chief. Yet we muft obferve, that thij paffage can be made 
only fo far as it ia protected by the battery placed on the 
ridge of the parapet of the covert-way oppofite the ditch ; 
for as the cannon of this battery keeps continually playing 
Ugainft the defences of this ditch, they muft rum them of 
tourfe, and deftroy their parapet, fo that the enemy (hall 
no longer be able to keep any cannon there ; the conse- 
quence of which will be, that the befiegers have only to 

• icreen themfelvcs from mulket-ftiot, which is an cafy matter. 

The pafbgc of the ditch is made on each fide of the 
faces of the half moon, as may be fecn in m, m t fig. 6. 
Plate DXXXIIT. 

If the ditch is full of Handing water, and the furface of 
It be raifed to three, four, or five feet, below the upper bor- 
der of the counterfcarp, the defeent will be eaficr ; becaufe 
a* the fteps are to have but a very fmall Hope, they may 
txgin nearer the border of the ditch, as in the lodgment on 
the ridge of the glacis, and be direfled in fuch a manner as 
to terminate at the fur-ace of the water. They are to be 
covered on the fide eapofed to the place, and ftroogly fecu- 
rtd with blinds, placed within five or fix feet ot each other. 
Blinds are likewife to be laid over the defeent, which is to 
be covered with fafeines, and thefe with earth, to prevent 
the enemy from felting them on fire. 


R. Part IV, 

Ir» order to p«fs this ditch, a bridge muft be nude with Of 
fafeines ; for which end, after breaking the counterfcarp, a - J 
number of men, fufficicnt to occupy the whole length of 
the defeent, are ranged at the diftancc of two feet from each 
other: thefe men muft be covered by the parapet, and 
to forward the fafeines from hand to hand, from the head 
of the paffage to the opening into the ditch. The Tapper in 
this part (for all thefe works relate to the tappers) will 
throw them into the ditch, in order to make an eptulement 
or covering on that fide of the town which looks towards 
the paffage. 

As foon as he lias flung in a fufficicnt number of fafeines 
to (belter himfclf, and to advance a few paces into the 
ditch, he muft throw’ a great number of them into the paf- 
fitge, in order to fill the ditch up entirely in that part — 

They arc laid different ways, and ranged in different beds ; 
which arc covered with earth, in ordtr to make them fink 
to the bottom. All thefe different bed* of rafciocs rouft be 
fixed with long flakes, that they may keep elofer together : 
and as the work advauccs, the pampet muft be pufticd for- 
ward, other wife it would be impoffible to cffe& the p adage 
without the utmoft danger. 

When the paffage is commanded, or fired into from the 
oppofite parapet of the place, or from any other part, the 
foremoft men muft be covered with a great heap of fafeines, 
or by fome other contrivaoce ; hut whatever cover it be, in 
that cafe the paffage of the ditch is extremely difficult and 
dangerous. 

After what has been faid concerning the paffage of dry 
ditches, and thofe v.hich arc full of Handing water, it re- 
mains to take notice ot tbofe which are full of running wa- 
ter, and thofe that are dry but may be filled at any time 
with water. Tbcfc forts of ditcbci arc extremely difficult 
to pafs, utdefi the current cau be turned and made to take 
a different courfc from that which carries it to the towu 
ditches, or unlcfs the befiegrrs can contrive to break down 
the flu ices which keep up the water rclerved by the enemy 
for filling the ditch. 

A great deal might be faid, were we to enter into the 
whole detail of the wotks ncccffary for paffing thefe forts ot 
ditches ; we (hall only touch upon the lubjeA. * 

Stippofing the ditches to be filled with running water, 
or with* river, the channel of which can be diverted no 
other way, which is called draining the Stub , it will be rc- 
q uilitc then, generally (peaking, to throw into the ditch a 
large quantity of fafeines, loaded with earth and ftoncs, fa- 
ttened together with long (lakes : thus the paffage is to be 
pufhed on, till the ditch is contracted to the breadth of 20 
or 30 feet ; and then fmall beams may be laid acrofs, to join 
the bridge of fafeines to the rubbiftt of the breach. The 
filling up, and consequently the paffage nf the ditch, may 
be alio forwarded, by ordering the miners to advance to the 
rubbifh, sad to fpriag a mine, in order to blow up part of 
the revetement ot the work into the ditch. 

Should the enemy luopen to have refervoirs of water 
which they may opefl, arid thereby dcftrqy the lodgments 
in the ditch when they* are no longer to make a Hand that, 
the belie gers muft endeavour during the fiege to deftroy the 
fluices, that is, the ftonc-wo:k or timber that ferves to keep 
up the water. This may be doae by throwing a great 
number of bombs towaids that part where the fluices are 
known to be fiiuattd ; if they (hould be broke down by that 
means, then the water will have a tree current ; and alter it 
has run off, the paflaqe of the ditch muft be attempted in 
the fame manner as if it was Handing water ; if there remains 
only a very fmall current, a paffage muft be left to diain it, 
as was mentioned before. 

This whole operation is vtr y tedious, difficult, and dan- 
gerous | 
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****** gcrou* { niy, it (i itnpoffible to b< done at all without being 
u ’ protected by a very brfik firing, not only from all the can- 
non o i the covert-way and the ricochet batteries, but more- 
over from the lodgments on the glacis and thofe on the co- 
vert-way. 

Plates D XXXIV. and DXXXV. will illufttate all that we 
have been faying upon this head, concerning the dclccnt and 
paffage over the ditch. 

Plate DXXXIV. fig. t. exhibits the plan of the defeent 
under ground, and that of its opening into the dry ditch. 
Fig. 2. rcprcfents the prohie of that defeent ; the opening 
of which is made at the lower part of the ditch. Fig. 3. 
it a perfpc&ive view of the opening of this defeent, fecn 
from the bottom of the glacis : and fig. 4. (hows in perfpec- 
tivc the opening of the fame dclccnt, fecn fiom the top of 
the breach. 

Plate DXXXV. fig. 1. is the plan of the pafTage over a 
wet ditch in the open air ; that is to fay, the gallery of 
which is an open fap. A is the opening of it. You fee in 
B, towards its opening, the blinds that are laid on its up- 
per part, to fupport the fafeines with which it i» covered. 
On thefe blinds, at firft, is laid a bed of fafeines, ranged ac- 
cording to the length of the gallery : over this firft bed is 
laid a fccond, wherein the fafeines are ranged according to 
the breadth of the gallery, as you fee in B and C. 1 ) is the 
cpaulemcnt of fafeines, which covers the pafla^e againfl the 
fire of the place, by which it is flanked. E is part of the 
bridge of fafeines ; and F is an elevation alfo of fafeines, in- 
tended to cover the head of the work, and to fecurc it from 
the immediate fire of the place. Fig. 2. reprefents the pro- 
file of this defeent into the ditch. Fig. 3. gives its opening 
feen in perfpe&ivc from the country ; and fig. 4. its opening 
into the ditch, alfo in pcrfpc&ive, as it appears from the top 
of the breach. 

§ 0/ the attack of the Ravelin } or I/afmocn. 

The pafTagc over tbc ditch before the half-moon being 
effc&ed on both fidcs, and a breach made 14 or 1 { fathoms 
wide, preparations are made for the afTault. For this pur- 
pose a large quantity of materials is collertcd from all the 
neighbouring lodgments. Endeavours arc ufed to. render 
the breach practicable, by making the dope eafy. The can- 
non continue playinp, in order to throw down the parts of 
the revetement that may be yet (landing. Very £ood ufe 
may be alfo made of (hells fired point blank ; for they arc 
eafijy buried in the brearli, the earth of which has been al- 
ready broke up and (haktn by the cannon ; and a.< they 
burll upon that earth, they produce the cfFc^k , as it were, of 
fmall mines. Howitzers may likewife be ufed with fuccets 
od thefe occafions. 

In order to render the breach more practicable, fomc mi- 
ners, or a fetjeant with a few grenadiers, are fent to le^el it 
with hooks. The fire from the lodgments and'battcrics will 
hinder the enemy frnm appealing on their defences ; or if 
they (hould, they mult do it with great circumfpcbliou, which 
renders their fire lets dangerous. 

If the enemy have made any galleries along the face of 
the haF-moon, and oppofitc the breaches, the miners may 
go and difeover them, in order to (lop them tip, or to cut 
off the match, or to drive away the enemy : if they cannot 
find them, they fpring feveral mines ; which being often re- 
peated, mull needs occafion fomc Murders in the galleries 
and mines belong in t to the befieged. Every thing being ready 
for making a lodgment in the halt-moon, that is, for taking 
pofllflion of the breach ; the materials being at hand, in or- 
der to be removed hither with ca!c and expedition 5 the bat- 
teries and lodgments of the covert-way being in a condition 
to fire away briikly ; — a fignal is agreed upon with the offi- 
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ceri that command thofe batteries and lodgment#, to give Of 
them notice to fire, and to leave off whenever it is thought 
proper. This fignal is generally a flag raifed in the former 
cafe, and lowered in the latter. All this being fettled, 
and the breach, as we obferved, made practicable, two or 
three Tappers are fent to the extremity of the breach next 
to the place, there being generally a kind of fmall cover or 
cavity in this part ; there they begin a lodgment for them- 
fclvca, and for Tome more, who arc lent after them ; when 
there is room to receive them, they make them mount, and 
tnfenfibly extend the lodgment upon the top of the breach | 
and thuj they proceed till they make a lodgment towards 
the point, which is generally called a ma^fiye*/ njl. While 
thefe fappers are at work, the fire of the batteries and the 
lodgments ceafes ; but when the enemy attempts to attack 
the workmen in order to dcllroy their lodgments, they muft 
retire as quick as poflible ; arid then the colours being rai- 
fed, the batteries fire upon them with the utmo(l vivacity’s 
to oblige them to quit the upper patt of the breach. — 
Upon this the coldlirs are lowered, the fire ccafcs, the Tap- 
pers return to repair the mtichicf that was done to their 
lodgment, and try to enlarge and ftrengthen it. 

This way of proceeding mull be continued till the lodge- 
ment is in a (late of defence ; that Is, till it can hold a num- 
ber of troops fufficient to awe the enemy, and to withffand 
any attack that may happen to be made againfl it. The 
befieged, before they entirely quit the half-moon, will fpring 
what mines they have ready there. As foon as this is done, the 
befiegers (hould directly lodge thcmfelves in the excavations 
made by thofe mines, or at lead fomc defence (hould be made 
there, to hold a few fappers, and to forward the lodgment* 
of the infide of the work. 

The lodgment of the point is made in the form of a fmall 
arc, the concavity of which is turned towards the place. 
From each of its extremities a lodgment is carried along the 
faces of the half-moon, on the platform of its rampart, at 
the foot of its parapet. This lodgment is funk deep in the 
earth of the rampart, to the end that the foldiers may be 
the better coveied againfl the fire of the place ; there mud 
be alfo traverfes to fecure it from the enfilades, as was done 
in regard to the lodgment on the glacis. Wuhinfide the 
half-moon lodgments are alfo made, which traverfe the 
whole breadth thereof, as may be feen in the half-moon C , 
Plate DXXXIII. fig. 6. They ferve to command the com* 
municati on between the tenaille and the place ; of courfe to 
render that communication more difficult, and to hold a 
fufficient number of troops to refift the enemy, (hould they 
have any defign to return and repoffek thcmfelves of the 
half-moon. 

What we have been obferving, in regard to the attack 
of the half-moon, is only when the befiegcrs intend to tike 
it by the fap, or with pick-axe and fpade : But fometimes 
they go about it in a more expeditious manner : for wheii 
the breach is made fo as the t loops may mount to enter the 
half moon, they advance boldly to the affault, juft as in the 
attack of the covert way, fword in hand, and endeavour to 
coine up with the enemy, and to drive them entirely out of 
the work. This attack is very dangerous, and may coft a 
great many men, when there happens to be a brave garrf 
Ion, who will not cafily yield their ground- But there are 
frequent cafes in which it may be thought prudent to adopt 
this mcafurc, in order to accelerate a few days the taking 
the half-moon. As foon as the befiegcrs are mailer* of the up- 
per part of the breach, they make a lodgment there in a hurry 
with gabions and fafcioca ; and while it is making, as alio 
while they charge the enemy, and oblige them to abandon the 
upper part of the breach, l'omc foldiers are fent to difeover 
the mines, which the befieged are foppofed to have made 
j F 2 within 
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Of S.cff. within the rampart of the half- moon, and to cut off the fau- 
v, ‘ * — ciflon. If they cannot find them, they mud advance with 
great circumfpeAion, and take care not to keep all together, 
that the mine may have left ctfc£. Oftentimes the enemy 
will fuffer the befcegers to carry on their lodgment without 
making any gieat opposition, becaufe it cannot he effefted 
without a conCderable lofa of men ; but when the Uxh;e- 
scent it advanced, the enemy fpiing their mine*, and return 
afterward* to the halt moor, in order to take it amidft the 
confufion which thofe fubterraneou* fire* muft unavoidably 


occafion among the troops in the lodgment ; in that cafe, 
it will he requilite to rerew the charge molt vigoroufly 
with frefh troop*, which Should be at hand to fuppott thole 
of the half moon, to place themltlvct in the excavations 
made by the mine*, to tender the lodgment Sufficiently 
Strong, and to fecure it with a proper number of Soldiers, 
io as to be able to withftand any further attempt of the 
enemy. 

This work can hardly be difputed in this manner, ex- 
cept when the halt- moon has a rcduit«(n), aa it affords a 
Shelter or retreat to the ganifoo, and enables them more 
eahly to fill upon tlic half-moon. For if there fhould be 
no reduit, a:u 3 the enemy aie driven out of the half-moon, 
they can fcarcc attempt to return, efpecially if the commu- 
nication between the place and the halt-moon is difeovered 
by the batteries and lodgments of the covert wav : becaufe, 
if the ditch is filled with water, this communication can 
hardly he made but with boats, which may be eafily fceo 
from the lodgments of the covert way, and may be overlet 
by the camion of the batteries ; and if the ditch be dry, and 
there happens to be a esponnier, the communication, though 
more fafe, is not without danger, by reafon of the fire that 
may plunge into it from the lodgments of the covert* way ; 
fo that it will be extremely difficult for the enemy to ad- 
vance quick enough to rtpofTcfs thcmfclves of the half-moon; 
betides, they want room to affcmblc in a large body, and fall 
all at once upon the lodgments of that woik. 

There is only one cafe in which they may do it ; that is, 
when in the angle of the gorge or the half- moon they have 
made a fpaoe, ncaily as Urge as the places of arms in the co- 
vcit way. *11i is fpice cannot be fern from the covert way, 
nor from it* lodgments ; and as there ate generally ftepa to 
afeend from the bottom of the ditch to the half-moon, the 
enemy might take advantage thereof to try to coter it ; but 
if the befiegets are upon their guard, they will find it eafy 
to repulfc the®, even with lofs. 

The beft time for attacking the half-moon fword in 
hand, is by night, for the enemy's fire is not fo lure then 
as by day. 


§ 1 6. 72 # attack of tht 


Whilst the befirgers endeavour to poflefa thernfelves of 
the half-moon, they work the (atne time at the descents into 
the ditch, which are made nearly towards the third part of 
the facet, reckoning from the flanked ancle of tire had ion. 
A defeent may be effeded at each face of the two bsftioiia 
in the front of the attack, as in*,*, Plate DXXXIII. 
fig. 6. or, according to the more general cuAem, only op- 
oofite the faces in the front attacked. The manner of pro- 
ceeding is much the lame as in the defeent and paftage over 
i he ditch of the half moon, whether it be dry or wet ; that 
is, if it be dry, a fap is carried into the ditch, from the 
opening of the defeent to the foat of the breach, and ftrong- 
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ly covered towards the appofite flank. If the ditch be full Of riepn 
of water, it is paffed over on a bridge of fafcincs, conllrcc. "v— ^ 
ted in the fame manner as in the paffage over the ditch of 
the half moon. 

The batteries erc&cd on the ridge of the glacis for ma. 
king a breach in the face of the baltions, mufl fire againft 
that nrrt of the faces where the breach is to be effected, and 
fire ail together, as was mentioned in the article of the at- 
tack of the half moon ; and when they have tnede a breach 
fufficicnt to attempt the attack in front, fome of the guns 
muft be kept to batter the upper part of the breach, and 
fome muft be removed to the back of the platform, and dif- 
poled in fuch a manner as to be able to annoy the enemy, 
whenever they prefent themfelves towards the upper pan of 
the breach. All this is done during the defeent and p adage 
over the ditch. Mines are alfo made uie of to widen, and 
fometimes even to make the breach. 

To fix the miner to the wall when the ditch ia dry, a 
lodgment is made near the opening of the defeent, to pro- 
tect him from thence againft the (allies of the befieged. 

Hien the wall is broke with cannon, as near aa poffiblc to 
the bottom of the ditch, in order to get under the galleries 
which the beficgcd may have built withiniide the baftion. 

An opening of five or fix feet may be m*de with the can- 
non, to lodge the miner that removes the rubbilh, and makes 
room for one or two of his comrades, who are to affift him 
to get rid of the earth in the gallery. When the ditch is 
dry, and the ground will admit of it, the m’ntr fometimes 
gets under it by a fubterraneous g alloy, which leads him 
to the foot of the wall ; but if the ditch be filled with wa- 
ter, it is not always tlic cuftora to wait for the completing 
of the paflage over the ditch, before the miner is fixed to 
the face of the baflioo. The wall is pierced with cannon, 
in the manner before mentioned, but a little above the fur. 
face of the water, to the end that the miner may not be in- 
commoded in this gallery ; and he is lent over in a little 
boat, to place himfclt in the hole. The miners relieve one 
another every two hours, to carry on their work with wore 
fpeed ; that is, to complete and finifh their mine. At the 
fame time, the enemy will ofe various artifices to oblltuSt 
them. 

When the miner has pierced the wall, he makes behind 
it, on both tides of him, two fmall galleries, from \2 to 14 
feet, at the end of which he places, on both tides the galle- 
ms, two mines, namely, one within the breadth of the wall, 
and the other funk 1 5 feet under the rampart. A common 
train is given to thefe four chambers, which taking fire at 
one and the fame time, will produce a very Urge and fpaci- 
ous breach. 

When there are countermines under the rampart, and 
alon<r its revetement, care muft be taken to frize them, and 
to drive the miners from thence. For this purpofe M. Gem- 
Ion propofc* to fpring four fougaffe?* near them, in order to* Am 
bum them ; when this ia done, lie is for entering it vitb^ 
ioor 12 grenadiers, and as many foidiers, commanded by 
two ferjeants ; part of thefe grenadiers fhould have each four 
grenades, and the reft fhould carry four or five bombs, of 
which three only fhould be charged, the other two with fu» 
fees only. The two fetjeaots fhould begin with attacking 
the countermine fword and piftol in hard, and the grena- 
diers fhould follow them. If the befie^ed do not appear to 
defend their countermine, a lod jment is quickly made with 
land-bags. This lodgment conliiU of no more than a poo ! 

travrrfr. 


(d) The reduit is a fmall half-moon conflructcd within the other. It ufually confifts of a fingle wall with loop- holes; 
but in Landau, Neufbrifac, and fome other places, the reduit if ccnftrudcd with a rampart and parapet like the ester* 
nal half-muon. 
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w t raver fie, which entirely flop* up the gallery of the counter* 

— ' mine, towards the fide from whence the enemy may come. 

If they attempt to oppofe this operation, the grenadicre 
fbonld throw their three loaded (hells, and retire quickly 
with their comrades, to prevent being hint by the effoSt of 
thofc (hells | tor the fmoke they make in burftiug, together 
with the foliate r% muff unavoidably oblige the enemy to 
quit the gallery for fome time : but as Coon as they have 
produced their cffc£, the ferjeants and the grenadiers, with 
their comrades mull immediately return, and work as hard 
as poffiblc upon the traverfe, in order to flop up the gallery. 
If the belieged Hill per fill in interrupting this work, the 
grenadiers mull throw the two (hells with fufeca only, which 
will oblige the enemy to retire quickly ; and as no harm is 
to be apprehended from them, which is more than tire be* 
fieged can tell, the befiegen continue to finidi the traverfe. 
Even epcniiiv i or loop-holes arc made, in order to fire upon 
the enemy, in caie they fliouki appear again in the patt of 
the gallery oppolife the traverfe. 

When there is no gallery or countermine behind the 
waUs, or when there is one which can no $ eafily be come at, 
the miner (hould leave no means untried to discover it ; and 
at the fame time he ought to ufc the utrooft precaution to 
prevent being furprifed himfclf by the enemy’s miters, who 
will attempt to (mother him in the gallery, and to deftroy 
his works : therefore the buiinefs of a miucr requires greit 
art and cunning to avoid the hares of the enemy. '* A mi* 
ner (fays M. dc Vauban in hi* Memoirs) ought to liilen 
frequently to difeover whether there are ar y at work under 
him. He ought to found with ids augre towards the place 
he hears the noife come from ; but the enemy often make a 
noife on one fide, while they are at work ou the other,” If 
their miner draws too near, a final] mire mull be made to 
fliftc him in the gallery ; which may be effected thus : A 
hole of five or fix inches dnm.iter, and fix or feven deep, is 
made on that fide of the gallery tv here che enemy is heard ; a 
cartridge of the fame fize, and containing about 10 or is 
pounds of powder, is put into it : the bole or opening to* 
ward, the gallery is flopped clofc with a flrong tampion, 
which is immediately applied to the cartridge, and fupport* 
<d by ftrong plxt.ks well buitreffed : this powder is fet on 
fiie by a fulee, which paffe* through a hole made in the Urn- 
ion, and communicates with the powder in the cartridge, 
f the gallery of the enemy’s miner is within four or fire 
feet of this powder, it will undoubtedly built, am] the miner 
will be cither k’ll-d, or ohliged by the fmoke to retire. 

Another way of burning the gallery of the bcficgeJ, 
when it is at no great didance, is to put Several (hells on the. 
fi'^f where rhe enemy’s miner is at work, and to range 
tkm in fuch a manner that they Hull have their effetf. — 
When the miners are at work in fcarch o: one another, they 
have great iron borers, with which they pierce the, iuteiv-i 
betwixt them, to find, an near as they can, their difiaru.c 
from one another. r l he miner mull be very vigilant, and 
as foon as the borer t» withdrawn, he fiiouid clap a piftol 
into the hole, which, whrn well direAcd, and fired by a 
man of refoluliou, fcldom fails, as M. Vauban affirms to 
kill the miner. The firti (hot ought to be followed by 
three or four more ; then the hole fhould be cleaned with 
the borer, to prevent the enemy from flopping it up ca 
their fide : and this is a matter of importance, for it will 
kinder their miner from continuing his work in that fpot, 
and oblige him entirely to abandon it. Thefe and many 
other ffratagema, which may be fecn in the Memoirs of M. 
Vauban, plainly (how that the bufittefs o> a miner requires 
cut only addrefs aud cunning, hut likcwilc great courage 
and refolution, to guard a ; afnsl and remove the feveral ob* 
UaJcs that may be thrown in hit way, with a view to pro- 


A R. 781 

vent the progTcfs of the works committed to his dire&ion : Of Siegrt. 
he may eafily guard againft them when he u undermoff ; 
but if it be olhcrwifc, his fituation is extremely bad. In 
order to know for certain whether they are at work un- 
der the **allcry, the miner generally mdee* ufe of a drum 
with fomething upon it, and then the (baking of the earth 
mull occafton a kind ef trembling, which will difeover that 
they are at work underneath. Sometimes he liffens with his- 
ear to the ground ; but the fluttering of the drum is the fu* 
reff way. 

While the miner is working upon the conffruflion of hta 
gallery, the befiegers muff be employed in demolifliing all 
the woiks of the enemy, and ditabling them from defending 
or tepairing the breach. With this view a continual fire is 
made again Ik the breaches, which will hinder the befieged 
from (how mg theraidves in that part, and from advancing 
to fee the works which may be made in the ditch or at the 
foot of the breaches. If there is a tcnaille before the cur- 
tain, batteries are placed in the re entering places of arms • 
of the covrrt way of the half-moon, which plunge into the 
tcnaille, and hinder the enemy from making ufe of it to dif- 
turb the paflage over the ditch. And in order to filencc 
them farther, another battery of mortars may be eredked, 
in the noil advanced lodgment of the gorge of the half* 
moon ; which battery being well ferved, will render it too 
dangerous and ineonverient for the befieged to abide there, 
fo as to have the attention requifitc for obffru&ing the paf* 
fage over the ditch. 

But fometimes the enemy will make oblique embrafurcs 
in the curtain ; and from thcncc they fire on the lodgments 
of the coveit way, fo as greatly to incommode both thofo 
lodgment* aud the opening of the defeent into the ditch. 

The way to prevent the effeek of thofc batteries, is to en- 
deavour to dcflroy them with (hells : and, when the ground 
will permit, to crfilade the curtain with ricochet firing. 

Four or five pieces may be alfo placed on the upper part 
of the -flanked angle of the half-moon ; in which pofition 
they can fire directly upon the curtain, and plunge into the 
trnaiJlc and the poffern, by which the enemy keep acommu* 
nicition with the ditch when ir is dry. - 

I.et us fuppofc that the paffages over the ditch arc fi* 
ni(hcd, fo as to be fit to walk over ; that the cannon or the 
mines have made the breaches fufficieutly wide for the af- 
fault ; that the afeent is made fraooth, and that the befre* 
gers can eafily mount to the top of the breach ; thcQ they 
may lodge thcmftlves there, by following either of the two 
methods mentioned in the article of the half-moon. 

If the enemy have nude no retrenchments iutheinfide of 
the bad ion, they will hardly venture to (land an affault, as 
this would only expofc the place to be carried fword in 
hand, thenjfclves to be taken prifnners of war, and the town 
to be plundered. Therefore every thing being ready for 
the affault, they will beat the chamade, that i?, they will de* 
fire to furrender on certain terms. 

When a refolution is taken to attack the baffions while 
the mines are making and charging, a conirderable heap of 
materials is hid up in the lodgments neareff the breaches, 
that they- may be handed readily for the cunltru&ion of the 
lodgment, as foon as the enemy is driven away* Evcty 
thing being prepared to fet fire to the mines, all the grena- 
diers of* the army axe ordered t«» inarch to the affault ; amf 
they are to be (upported by a fufficient number ol detach- 
ments, th?t the enemy may not be able to make a ffamL 
Thefe troops being ready, the mines are fpruug ; and as 
foon as the dull is a little laid, the grenadiers, com. 
manded to march and to mount foremoff, move on to tiic 
foot of the breach ; and when they get there, they mount 
immediately with their bayonets fixed, and arc followed hy 

the 
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the reft of rtie troops that are to foppnrt them. The ene- 
c "”‘ my w|U not fail to make ufe of their mitten, I: they have any 
left ; anti will like wile throw all kind* of cortib'iftibles, to 
irtnkc the befiefrers pay a* dear as poffible for the ground 
which the belieged will be ohli/cd to yield in tnc upper 
part of the breach ; for yield at length they mud, and the 
fyperior numbers of the befiegers muft furmount evtry ob- 
Itacle. 

As foon as they are beaten away, and have abandoned 
the upper part of the breach, the befiegers mull fet about 
making a lodgment ; which will confilt at full of a kind of 
nrc of a circle, the convexity whereof is turned towards the 
enemy, if there is a breach in the faces of the two baftions, 
otlicrwifc it will only be made on the upper part of the 
breach. The breaches arc to be all ftormed at the fame time, 
by which means the refinance of the enemy will be divided. 
This whole time the batteries an! lodgments arc to fire 
with all the vivacity poffible againft the fevcral defence* of 
the enemy, and againft every place they are in and that can 
be fired ajptinll, without annoying the troops that are ftorm- 
itig the breaches. 

The lodgment on the breach being made, the faps are 
carried on to the right and left towards the centre of the 
batlion, and difpofed in the manner as in Plate DXXXV. 
fig. 5. ball ion A. Cannon are brought upon the breach to 
batter the inner retrenchment, the ditch is palled over here 
elfo, and a lodgment is made upon the breach iu the manner 
mentioned in regard to the batlion*. 

If behind this firll retrenchment there be a feoond, the 
enemy, after being forced to quit the former, retires to the 
latter to capitulate. There they arc to be attacked as in the 
former retrenchment, and at length they will be forced to fur- 
rcndcr. It is very rare to fee a defence carried fo far as wc 
have here fuppofed ; but it was incumbent upon us to make 
this {apportion, in order to give an idea of what is proper 
to be done, (hould the enemy rcfolvc to defend the place 
fo the lall extremity. 

§ 1 7. Attack of a pint cowred with Forn&tcbet % Lunette and 
other OttMvorkt, fcc. 

Ix order to give a more Ample idea of the operations 
of a fiege, we have explained and applied them to a place 
that had no other outworks than half-moons and a covert 
way : but a greater number of works will make no altera- 
tion in the principle* here cftabliOied: to take and keep 
pclTcffion of thofe works, the befiegers have only to follow 
the fame rules ; which we Ihril Ihow in a few words. 

Let us fuppofe a place furrounded by a fore-ditch, and a 
fecond covert way, itrcngthincd with lunettes, and fuppofe 
the front by which it may be attacked is covered with a 
horn or crown work, &c. 

Firft of all the trenches are to be opened as ufual, in order 
to come to the foot of the glacis of the fecond covert way ; 
the ricochet batteries arc to be placed on the produced faces 
of the works attacked, and of their defences ; the faces of 
the lunette* of the front attacked ought to be enfiladed by 
the ricochet batteries. 

The fecond covert way i* taken in the fame manner as 
the common covert way ; and then, if the lore ditch is full 
of water, a good lodgment is to be fecured along this ditch, 
and batteries arc to be ertAcd to make a breach in the lu- 
nettes, if the enemy do not think proper to quit them. It 
is very difficult for them to maintain themfelves in thofe 
works, when their communication is fecn ; and they can 
hardly avoid being fern, when a lodgment is made all along 
the fore-ditch* Be that as it may, fnppofing that they are 
lined with Hone-work, or or-ly with turf, that they are frai- 
ied and pallifadcd, and that the enemy arc obftiuatc in thdr 




defence, a breach majr be made in them, by placing fome of Mqp* 
cannon oppofite the middle of the face*, and the ditch miy - 
be palfed over by filling ie with fafcinc* or fome other'ma* 
tcrials. As it is a great deal fmaltcr than that bc'ore the 
body of the place, it is much etfier to pafs. 

When the befiegers have made themfelves mailer* of the 
lunettes which cover the front attacked, they begin to think 
of palling the fore- ditch. This is a vciy difficult talk, be- 
caufe it is performed under the grazing fire of the covert 
way ; but this fire ought to be checked by the ricochet bat- 
teries, which (hould plunge into the covert way on every 
fide. This ditch is cruffcd near the faliant angles of the 
glacis. It is always to be underftood, however, that there 
is no poifibility of eroding any ditch without a good epaule- 
ment of fafcincs, to cover the psffagc on the fide which it 
leen by the place, or by the works that defend it. 

When the lodgment is entirely finished on the covert way, 
then the other attacks are carried on in the manner before 
explained. 

There are places which, without any fore-ditch, have lu- 
nettes oppofite to ihc faliant and re entering angles of the 
glacis, which arc alio enveloped by a fecond covert way : 
fometime* they are vaulted and bomb- proof, as at Luxem- 
burg; and fometime* they have only a ditch, a parapet, and 
a covert way. 

Thofe which are vaulted and bomb proof are very diffi- 
cult to take ; bccaufc the ricochet firing and the bombs can 
do them no mifehief. In that cafe they mull cither be 
turned, or be taken by mines. 

A work is faid to be turned, when the befiegers get be- 
tween that work and the place, and fo cut off their commu- 
nication. Sometimes the lunettes have communications un- 
der ground, and then there is hardly any other way of dri- 
ving out the enemy but by mine*. This is tedious work s 
but there is no remedy for it. 

The lunettes and the ditch are always defended by 
branches of the covctt way, with which they have alfo m 
communication, like thofe of the lunettes. A, A, Plate 
D XXX VI. fig. 1. 

This plate, which reprefents part of Landau and its at- 
tacks in 1713, may fern: to give an idea of the manner in 
which a work is turned. The advanced lunette B, as well 
as the work C, called a tenatfie , are turned ; that is, the 
trenches cut off the communication betwixt them and the 
place. 

When this communication cannat be cut off, there will 
be often a neceffity for attacking the lunette and covert 
way at the fame time ; and the reafon is, becaufe though 
the enemy (hould be obliged to abandon the lunette, jrcLdo 
long as they are mailers of the covert way, they have it in 
their power to return and retake it. Therefore, the fure 
way of keeping poffcffion of it is to drive the befieged out 
of the covert way, at the fame time that they arc forced to 
quit the lunette. 

The ganifon may avail themfelves greatly of mines for 
the defence of # thcfc (mail outworks, fo as to oblige the be- 
fiegers to pay very dear fo* their acquifition, and be a long 
while in making it But they muft purfue the fame me- 
thods as the belie zed; they mult dig deep into the earth, 
they muft endeavour to deftrov the enemy’s mines, to blow 
up their galleries, and to make themfelves matters of the 
lower ground. This is an cffential point, without which 
the euemy may blov^Xip and detlroy the lodgments fevcral 
times. The celebrated M. de Valicre, in a Diffcrtation on 
Mines, at the end of the third volume of M. Folard’s Com- 
mentary on Polybius, (hows, that in a ground 15 or 30 feet 
deep, the enemy may be blown up twenty times. There- 
fore it is impoffible to be too cautious in endeavouring to 
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Vi »ic^c» gft under the gallery of the he Cegfd, in order to promt 

Ll » the mifehief they may do by thjW^rcat cumber of mine*. 

In the neighbourhood of fome places there arc a fort of 
fmall hair-moons, called redoubt. When they are diftant 
from the place, the enemy cannot maintain thcmfclves there 
without expofing their troops to be taken prifooers of war; 
but when they aie covered and defended as they ouy’ht to 
be, and judicioully fituated, they are an object worth at- 
tention. Endeavours ought to be ufed to cut off the com- 
munication between them and the place, and to oblige the 
enemy to abandon them by throwing in (belli ; it may even 
be piopeT to affault them and drive them out (word in itand, 
provided they ate not fo near the place as to receive power- 
ful fuccourt, and be able to withfland the attack. It is a 
matter of confcqucncc to get rid of thefe (mail outworks as 
fooo as puff. hie, bccaufe they may be of great hiudi ranee to 
the progrefa ot the attacks, by having a view of the trenches 
from the flanks, and enfilading them, &c. 

In fome lieges, when the garrifon arc obllmate in their 
defence, fmall outworks arc made at the foot of the laliant 
and re-entering angles of the glacis ; thefe confi.fi only of a 
jwrapet raifed at the foot of the glacis upon thclc angles*, 
each fide of which has about to or 12 fathoms. Theic 
fmall works are called arroivt. They may be feen in 
A, A, A, Plate DXXXYI. lig 2. They communicate 
with the covert way by a palTagc pierced on the ridge of the 
gfacis, «nd palliladed on both lidcs. At the entrance of 
this paflage is cooflru&ed a tiaverfe 13 , generally called the 
tambour, which hinders the befieger* ♦rum being mailers of 
the arrow, or difcovering the infidc of the place of arms be- 
longing to the covert wry. 

To prevent the cfie& of thefe arrows, the bed method 
is to ply them well with ricochet batteries, and with (hells 
thrown in alfo a ricochet. Slone mortars may like wile be 
goade ufe of, to annoy tbe enemy in their arrows ; for as 
thefe works are but I mall, the ftonc mortars produce a very 
good effed. We have already taken notice of jdmoll all 
ihe Works the belie gets may meet with beyond the covert 
way ; there remains, thcre'orc, only to fee the manner of con- 
ducting the attacks of the other outworks moil commonly 
. vied in lortificd towns. 

$ l8. Attach ef a Horn-vtori- 

A ft oat*- work is nothing more than the front of a forti- 
fication, which projects into the f eld, and is joined to the 
- place by two lonv tides. It is placed oppolitc to the cur- 
tains, and fometimes alfo to the bafiious. The besiegers 
fhould endeavour, as much as pofiible, to avoid attacking 
lb« fide covered b> thefe works, becaulc they are very dif- 
. fccult to take, and of courfe will greatly lengthen out the 
ftege. but (uppofiag there is an ablolute ntcclfity far at- 
fucking the plnceon tbe fide covered by a horn-work oppo- 
ftte the b- (lion, and that this horn woik has an half-moon 
oppolitc to its cuiUpn.: The trenches and parallels arc to be 
fuade in the uiual manner ; the lame method is to be ufed 
in regard to the ricochet batteries, wluch will alfo enfilade 
the branches of the horn-work. The taking of the covoit- 
way of the lull moon, and of lire half halt ions of the horn- 
■work, is carried on in the fame manner at the attack of the 
half-moon, and the two baftioM of the body of the place. 
There remains, therefore, only to (how how the lodgments 
pie to he mide in this work. We will fuppofc that there 
► re two retrenchments witbinfidc, as in Plate LXXXV. 
5 - 

When tbe lodgments towards the point of the half bu- 
llions are finiihed, fome guns see to be planted there, in or- 
der to batter the face ot the oppofite bait ion . and they are 
I o be placed over-againfl tbe lodgmcoUci the flanked angles 
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of the half bailions. Thefe lodgments are to be extended on Of Si ege s.^ 
l>oth fidcs towards the curtain, along which fops ere carried ** 
on ; as alfo towards the orillou of the half baft rung, if they arc 
made with orillous: this will form a kind of fmall parallel, the 
fire of which will help to cover the lodgments in front, in 
cafe the enemy fhould make any Tallies to deftroy them. In 
large fortifications, fuch as horn and crown works, the lodge- 
ments ought to be carried on with the greatcfl circurolpec- 
tion, in order to be able to fupport them againft every attack 
of the enemy. 

As all thefe lodgments are commanded by the baft ion, it 
will be requifite to dig the Taps fufficiently deep, fo as to be 
fecurc againll their fire ; and likewife to make traverie* near 
enough to each other for the fame effett. # 

If the hall ion can be battered in breach from the rampart; 
of the half bailions of the horn- work, the befiegets will for 
this purpofc make ufc of batteries ere fled on thefe half-ba- 
ftions ; and for the fame end they will alio plant a battery of 
fix or eight guns towards the middle of the curtain.— 

Should it be ix'poffible to fink (efficiently into thefe, (<> a* 
to batter the lower part of the icvctemcnt of the billion, 
ll ill they raipiht be ufcfully employed in playing againil the 
enemy's defences, and driving them out of their retrench- 
ments. When lire lodgments arc well fccuicd withiuhde* 
it will be extremely difficult for the enemy to continue in 
the retrenchment*, without running the rifk of being made 
.prifoncra of war ; bccaufe the communication betwetn them' 
and the place will become too difficult. They micht in- 
deed, by means of a bridgt level with the water, retire into- 
the collateral halt-moons : but at the fame time that the bo- 
fiegers endeavour to make thcmfclves mailers of the horn* 
work, they will alfo drive to get pofteffion of theic half- 
moons ; the taking of which mud inevitably follow that ot’ 
this work. 

As loon as the enemy are entirely driven out of the 
horn-work, the bcilegers mud pufiefs thcrofelvcs of it by* 
carrying on lodgments which lhall occupy its whole ex- 
tent; and if there be. any occafion to erect batteries within* 
in order to batter the batlion in breach, they arc to he erec- 
ted along its countcrfcarp, as may be feen in x (<W). 

Sometimes it (ball happen, that the ground ot the infide 
of the horn-work, will not permit lodgmcat* to be extended 
there, as they are ranged ia this figure, bccaufe it may be 
too wet and tnarihy, or clle of tow narrow a circum’crenco. 

In that cafe there is no carrying on th« lodgments but along 
the parapet of the front of this work, andalnug its branches 
if the breadth of the platform of the rampart of thefe 
branches will permit. It rauft be made to defile by Ire- 
quent zig-zags or tummi* ; but if it be too ntrrow, the 
only way for the befiegers is lo fink very deep, in order to 
defile from the fire of the place, and to cover thcmfclves by 
Iravcrfcs made very near one another. 

Explanation of Plate DXXXV. fig. 5. 

a, Cavaliers of the trencher. b y flatteries o* itone mor- 
tars. r. Batteries to breach the half-moon before the burn- 
work. d t Batteries againil the defence of this half- moon, 
r, Tallages over the ditch berore this hall moon. f % Lod fo- 
ments in it, j?, Batteries againit the flanks of the horn- 
work. h, Batteries to breach the half baibuns of lire hunt- 
work. f, Batteries againft its curuin. /, Lod gments in 
the half bailions and in the horn-work, w, Pillages over 
the ditch heft re the retrenchments in the horn wurk. 

Lodgments in thefe retrenchments. <>, Batteries aiunft. 
the defences of the collateral half- moons, f. Batteries to 
breach thefe half-moons, y, Tallages over the ditch before 
thefe works, r, I«odgmcnts in the fame. t. Bat tenet to 
breach the reduits of the ball-moons, t, Tallages over the 
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of sieges, ditch before the redd its. ir, Lodgments in the reduita. *, 
v , ' Bridge of fafcinca, or a road to carry the cannon to the 

horn-work, y, Batteries agiinft the defences ot the ba- 
A ion A. *, Batteries to bleach this baftion. B, Paffazea 
-over its ditch. C, Lodgments itt the baftion A. D, 
Lodgments on the border of the ditch before the retrench- 
ment of the baftion A. E, Paflages ever the ditch before 
this retrenchment. 

Plate DXXXVII. represents the plan of the lodgments 
made in the horn and crown work of Philipfburg in 1734. 

A great deal more might be faid ia regard lb all thefe 
articles ; lurt for the particulars, we refer the reader to the 
Memoirs of M. de Vauban, which difplay the whole extent 
of genius of^hat great man, and (how how capable he was 
-of finding out expedients for furmounting all obftacles ari- 
fing either from foil, fituation, or different manners of forti- 
fying. 

5 19 . To prevent ftucourt from being thrown into a town be- 
Jieged, 

Not to interrupt the thread of the ufttal operations of 
a fiege, we have fuppofed that the general had taken every 
neccflary my a fare to guard agaiuft all the attempts of the 
-enemy, and to fecure fuccefs by the great fuperiority ©f 
his forces. Sometimes, however, it may happen, that an 
enemy who was looked upon as too weak to relieve the 
place, (hall prepare to attack the army of the befiegers, 
cither in confequence of drawing out moft of the troops 
^rom the neighbouring garrifons, which are leaft expofed, 
or of having been reinforced from fome other part. In fucb 
cafe, there are two way's to follow. The firft is, to wait 
for the enemy in the lines, and to hinder them from break- 
ing through 1 the fccond, to leave part of the army in the 
lines, in order to carry on the fiegc, and to oppofc any 
fallics of the garrifon j with the other to go and meet the 
enemy, and fight them out of the lines. 

Both thefe ways are fupported by the opinion of differ- 
ent generals ; but the latter feems to have the moft general 
approbation. 

The inconvenience of waiting for the enemy in the linos, 
is the uncertainty on which fide he intends to direct the 
attack ; for which reafoo the befiegers are obliged to be 
equally ftrong in all their potts ; and when the line is very 
cxtenfive, the troops arc at too great a diftancc from one 
another, to make any confiderabk refiftance on the fide 
where the enemy forms his attack. Moft lines of circum- 
vaQation, tliat were ever attacked, have been forced ; fo 
that both reafon and experience Teem to eftablifh it as a 
maxim, that it is preferable to go and mm the enemy, and 
-not to let him come within reach of the lines. 

Without pretending, however, to determine fo impor- 
tant a matter, it feems, that when a line is not very extra- 
five, it may be defended to an advantage. And, firft, 
it is beyond all doubt, that if the troops behind the line 
•know how to avail thcmfelves of the fcveral circumftances in 
their favour, their fituation is in many refpc&s preferable 
to that of the affailants. The latter are expofed to the fire 
of the line for a very cnnfiderable time before they can 
come up to the border of the ditch. This ditch mull be fill- 
ed up : and all the while they are expofed to the fame fire, 
which muft kill a great many of tlicir men, and throw their 
troops into fome confulion. A ad when they break into 
the line, they can make but a very nanow front j for which 
reafon, they may be charged both in front and flank by the 
troops within ; who, if they do their duty, muft drive them 
into the ditch. For, fuppofc the firft line of the defendant's 
infantry next the ditch (hould be obliged to give way, the 
Jiorfe that are behind them may and ought to (all upon the 
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enemy's foot that hare pierced through the line ; and as Of siegu. 
the litter cannot force theic way but in fome confufion, the - ' » ~ Tni 
former may eafily drive them out again. We may there- 
fore conclude, that if the troops are fcnfibtc of the many 
advantages of a good line, and are determined to defend 
it ; if the fcveral parts are likewife well fupported, and 
all the neceffary precautions have been taken to prevent be- 
ing furprifed | it will be extremely difficult for the enemy 
to force it. 

Thus, at the fiege of Philipfburg, in 1734, prince Eu- 
gene reconnoitred the lines of circumvallatiou, and found 
them fo well difpofed, that he never once attacked them. 

They formed a kind of irregular feraicircle round the place, 
of which the Rhine might be confidered as the diameter. 

They were defended by a kind of fore ditch, and by wells 
betwen this fore-ditch and the lines, as may be feen in Plate 
DXXIX. If the prince had attempted to pafs over tlifo 
ditch and tbefe walls, he would have loft a great number of 
men by the fire of the lines. The wells were fo near to one 
another, that there wa* no poffibility of pafiing Letwcett 
them : they muft have been filled up, as well as the fore- 
ditch, with fafeines \ which would have been too tedkm* 
and dangerous an en t er p rife. 

In fuch a fituation, therefore, the befiegers may wait 
quietly in their lines j but if they (hould be of fo great an 
extent, as not to admit of being equally guarded, then it 
feems to be the fafeft way to draw out the troops, and meet 
the enemy, as marfhal Tallard did at Landau, in 1703. 

After he had defeated the army which was marching to the 
relief of the place, he returned and finiftied the fiege. The 
duke of Vendome afted juft in the fame manner at the fiege 
of Barcelona, in 1697. Haring liad intelligence that the 
marquis of Valefco, viceroy of Catalonia, was preparing to 
attack him, he went out to meet that general, gained a com- 
plete vi&ory, and returned afterwards before the place, 
which was obliged to capitulate. 

At the fame time, wc muft allow that the fafeft way to 
condu& a fiege, is to have a good army of oblenration ad- I 
vantageoudy polled fo as to cover the fiegc, and be near 
enough to receive fuccours from the troops employed be- 
fore the town, (hould the enemy come to a resolution of 
giving battle. 

If the enemy do not think proper to attack the befie- 
ging army, they may probably try to throw in fome fmall 
fuccoura of troops and ammunition into the town. The 
way to prevent them is to make the circumvallation very 
exaft, and not to leave an opening in it, under any preteit 
whatsoever. 

The enemy may likewife attempt the raifing of the 
fiege, by making themfelves tnafters of the fpot, or place, 
from whence the befiegers draw their provifions and am- 
munition. But before a general lay fiege to a town, he 
(hould take all the neceffary precautions for Teeming his 
magazines, covering his convoys, arid guarding the (cveral 
ports through which the enemy might march to attack him. 

Another expedient the enemy may think of for raifing 
the fiege, is to attack fome place of importance, which the 
befiegers have an intcreft in preferring ; in order to engage 
them to match to its affitance, and to abandon the fiegc 
they have in hand. But this expedient ought to havrhera 
forefeen, and every precaution taken to prevent it. How- 
ever, (hould the enemy find means to engage in an enter- 
prife of importance, and which requires an immediate relief 
if a general thinks there is not rime (uffeient to take the ^placc 
he has laid fiege to, and at the lame rime to oppofc the me* 
ray's defigr.s, in that calc he may taife the fiege ; but for 
fo doing, there (hould be very cogent rtafons. When king 
William laid fiegc to Namur, in 1695, marihal ViJkcoy, in 
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•*?« order to divert him from hi* purpofe, (at down before Bruf- 
fela, thinking he fttould oblige that prince to march to its 
relief, and abandon hit enterprife again ft Namur } but king 
William cholc rather to fuffer that city to be bombarded, 
than to relinquifh a very important cot quell, in which he 
was in a manner fare of luccccding. 

Sect. II. Of Deftnct . 

f I. Of the Trotyl and Ammunition with whkh a fortified 
Town ought to he provided. 

As the goodnefs of the works, when a place it well pro. 
tided with troops, ammunition, and proviftons, is what cn- 
able* it to hold out againft the attack of an enemy ; fo the 
want of any one of thefe three at tides will not permit all 
the advantage to be reaped that was propofed in fortifying 
a town. Men are properly the foul of a defence ; and with* 
out them the heft fortifications in the world arc not able to 
make any great refiftanee againft the enemy. 

Therefore wc mull firft of all lay down as a maxim, that 
a governor cannot make a good defence, unlefs he hath the 
number of troops occcfiary for defending the feveral polls, 
and obliging the enemy to pay dear for them. Immenfe 
fums are expended in fortifying a place, in order to ftop a 
ftrong army with a fmall force : but what refiftanee can the 
place make without exerting a brifle fire ; and what will 
thole heaps of walls avail, it they are not defended ? The 
garrtfon of a town befieged ought to have a reafonablc 
rtock of provisions, in order to fupport themfclves under 
the fatigue of military duty } they ought alfo to have 
powder, arms, and generally every thing that is requititc 
to annoy the enemy, and to ftop the pragrefs of their ope- 
rations. 

It is not very eafy to fettle the number of troops necef- 
fary to defend a town ; the nature of the ground on which 
the place is fituated, sod the number of outworks^ ought to 
determine the ftrength of the garrifon. M. Vauban in his Me- 
moirs reckons, that in a place regularly fortified with good 
baft ions, half- moons, and covert- ways, wc ibould allow 500 
or 600 men to each baftion ; That if the town has horn- 
works, 600 men may be likewife affigoed to each of thefe *, 
and in proportion for the other outworks, according to the 
relation which their defence may require to that of the 
horn work ; and the horfc fhould be the tenth part of the 
number of the infantry. 

This being prerailed, fuppofe a place has fix baftions, 
there, mu ft be a garrifon of fix times fix hundred toot, 
which makes 3600, and the tenth part of that number in 
horfe, which makes 360. Hence a fuficicnt garrifon for 
fuch a place will be 3960 men. 

In order to compute, as near as pnffihle, the quantity of 
ammunition and provitions that may be required for fuch a 
garrifon, we muft calculate bow many days they will be able 
to maintain a liege. The following arc M. Vauban’s re- 
marks on this tubjeft. 

For the invdting the place and the tracing the Days, 
lines - - - 4 

For the opening of the trenches to the attack of 
the covert-way • • 9 

For the attack sad taking of the covert- way, and 
making lodgments in it . , 4. 

For the defeent and pafiage over the ditch before 
the half-moon - • 3 

For fixing the miners, or for the batteries till the 
making of a reafonablc breach • 4 

Carryover 24, 
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Brought over 

For taking and fccuring the interior part of the 
half-moon 

For the pailage over the great ditch before the 
two baftions, fuppofed to be begun before the 
taking of the half-moon 

For 6xing the miners, or erefling batteries on 
the covert-way, to lay the place open and make a 
reafonablc breach 

For the defence and fupport of the breach after 
the place is laid open 

Foi the miftakei which the enemy may happen 
to commit, and their ncglcft hi their works 


24 

3 


785 

Of Sieges. 
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4 

2 

4 


Total of the defence - 41 

In this defence it is plain we fuppofe a town to be forti- 
fied only with half-moons and a covert*way ; but if the 
half-moos had a reduit with a revetement and rampart, it 
might hold out tour days longer. If there were retrench- 
ments in the baftions, they might retard the taking of the 
place five or fix days- If the ditch was ftrtngthened with 
tenailles and caponiers,- the pafiage over it might be pro- 
traded two or three days. If there was a good horn- 
work, or fome other like fortification properly ftrengthened 
with a half-moon, a covert- way, and retrenchments within 
the work, the taking of it would coti about 1 a or 14 days. 
If this work had tenailles, the pafiage over its ditch would 
be later by two or three days. If there was a fore-ditch 
and a freond covcrty-way, the pro.*rcfs of the attacks 
would ftitl be lefs rapid, and we might reckon 10 or 12 
days for the taking of this fccood covert-way and the paf- 
fage over its ditch. If there were redoubta near the place, , 
they would ftill protraA the taking of it for fome days. 

From this ettima:e, though not very cxa&, an idea may 
be formed of the duration of a fiege : a point abfolutcly 
ncccffary for fccuring, at lead, a fufficient quantity of am- 
munition during, the time ; we Cay at lead, becaufe it is 
always prudent, if pofliblr, to have a greater quantity of 
ammunition than is fuppofed to be wanted. When once 
the number of the garrifon, together with the duration of 
the fiege, is fixed, it is then very eafy to calculate the quan- 
tity of powder and ammunition with which the place is ttf 
be provided. 

It is judged, that to be well provided with cannon, eight 
pieces fhould be allowed to each baftion. Thercfoie in a 
place of fix baftions there ought to be 38 pieces. 

As a town is never attacked on all fidcs, and there are 
fddom above two or three attacks at the nod, the cannon 
belonging to tbofe baftions that are not attacked, ferve to 
flrengthen the baftions attacked, and they are placed alfo in 
the outworks of the fronts attacked. 

Among the cannon for the defence of the town there 
fhould be fomc of 24, of 1 6, of 1 2, of 8, and of 4 pounders, 
and even of 2 and 1. The latter are of very gTeat fcrvict, 
bccaufc of their being fo convenient to remove with eafe, 
and with few men, from one place to another ; for this 
dillurbs the enemy, who find it difficult to deftroy thefe 
fmatl pieces. The larged ferve to fire againft their batteries 
and their works. Tfie fmall ones are carried to the out- 
work*, and to the covert- way, from whence they arc fired en 
barbette. It is enftomary to make ute of fea carriages for 
thefe fmall pieces 

„ Betides cannon, the town ought to be orovided with a 
great number of wall guns, carabines, muikets, fit c. We 
are to fuppofe that moft of the ordinary arms will be broke 
in the lervice, and therefore care muft be taken to provide 
new ones when wanted. 

The number 01 mortars ncccflary may be eftimated at 
3 G two - 
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t*w) t<* ever y baftion. They muft be ef different bore*, of 
i 2 and 8 inches diameter. There oiwlu alfo to be fcveral 
ftone-rrortarr. 

The garrifon of a place of fix baftiors, confiflin**, ■* w e 
have al tady cbfcrvcJ, of 5600 foot, are to be employed or 
diftrifcuttd in the following manner. 

MV* fhould, firft of all, reckon about foo foldiers wound- 
ed and fick, in the firft 1 a or 15 days of the fitge, and for 
the ftrvice of the batterie*, the removing of ammunition, 
&c. And then there will remain 30:0 lor the defence of 
the place. 

Thefe are to be divided into three equal bodies ; one 
for the guard, the other for the biovac under arms, ready 
to march on the firft notice where wanted, and the third to 
reft. 

The horfe are alfo divided into three bodit* like the foot; 
that for the guard is chiefly placed on the right and left of 
the attack ; that tor the biovac ia generally quartered by 
brigades, in different parts of the town, where they may be 
of lervice, cither tn keep the inhabitants in awe, or to be 
ready to a£t in (allies. In regard to the third corps, who 
are to reft, thrir horfea muft be (addled in the day ; and the 
horfe or dragoons muft be ready to mount inftantly, (hou)d 
there be any occafion for their lervice. 

The guard of infantry and the biovac ought to he under 
arms, at the fcveral pofts afiigned them in the works of the 
place ; and for the corps at reft, they muft be ready to flip- 
port the troops on guard, in cafe thefe (hould have need of 
thrir afliftancc. 

The guard of foot of toco men may be fubdivided 
nearly into three equal bodies 1 two of which to defend 
the pofts attacked, and the third the other pofts not at- 
tacked. And in regard to the two firft, thev may be fub- 
divided alfo into three equal bodies ; tWo of which are to 
fire the firft two hours of the night, the other is to relieve 
one of them at the end of that time, the next is relieved 
two hours after ; and lo on alternately, that there may be 
always two thirds of this guard in actios, and the other 
third at reft. 

There is no occafion for fo brilk a firing by day as by 
night ; beoaufe the bdieged are more capable of feeing 
*what the enemy are about, and of oppoftng their attempts ; 
but in the night nothing but a ft rong cannonading can 
guard againft their enterprife*. By day the troops fire from 
between baficcts, fafid-bags, or gabions, placed on the upper 
part of the parapet, to the end that being under cover they 
may take better aim at the enemy. 

As the moft perfeft fortifications cannot hold out long 
without the neceftary ammunitions, too much care cannot 
be taken in regard to this article. 

41 The ancients, fays Mr Folard, were acruftomed to lay 
in a great (lore of provifions, when a place was threatened 
with a fiege ; a ftore fufScient not only for three or four 
months, but for three or four yeara at leaft. This they 
were induced to do for two reafons ; the fear of being 
blockaded ; and the inviolable law of defending themfelves 
to the laft extremity. The modems take lefi* precaution m 
rtfpc& to provifions, as well as to every thing elle ; they 
think it fufficicnt to lay in a ftock for three or four 
months in towns of the greateft ftrength and importance } 
which is very wrong. I grant, indeed (continues Mr Fo- 
lard), that the law of holding out to the very laft extremity 
is looked upon as chimerical at prefent, and entirely left to 
the ancients : but it fhould be confidcrcd, that an enemy 
well acquainted with the (late of things will meafure the 
ftrength of the place by the quantity of provifions contained 
therein ; and making a calculation of the lofa of men in the 
attack, together with the cxpcnce of a long fiege, they will 


choofe, if they are wife (a*d certainly they will Spain by it ia o( mjw 
the end), to take it rather by blockade than by a ftc e in - » ~ mi 
form : at lead they will be fu^-c ot becoming mailer* 02 it ia 
three or four months through wart of prorifion* ; whereas 
a fiege may laft that time, if tbc garni on arc obdiaste. 

Such a town as l.ifte in Flanders, an i as Bcryucs, both ot 
which arc out of the line of communication of our frontier, 
cannot be too well (locked with provifions. A wife and 
experienced miniftcr will visual them at Icatl for eighteen 
months, becaufe they may be blockaded. It is much the 
fame 111 regard to Sttalburg and to Lan.km The Utter 
was never victualled ;or more than three or four months : 
how imprudent, therefore, mull it lie to lay hege to it, 
when it may be taken by a blockade almoft as foon as by a 
fiCjpt, which is attended moreover with an infinite lofa a: 
brave men, and a monftroua expence V* 

Thefe reflect ion 1 of M. Folard are very folid ; but cir- 
cnmftarcei w?ll not always permit a place to be lo well pro. 
vided as one could with. 

\V hen a governor finds that the enemy threatens to lay 
fiege to a town under his care, and that the place is in want 
of the chief things neceftary for a vigorous defence, he is 
to exert all his abilities, in order to remedy this inconvenience 
as much as poflible. The greateft want of all is that of pro- 
vilions ; be mull therefore endeavour to get a fupply, both 
from the country and from tbc people of the town ; which 
is to be distributed among the garrifon with the greateft 
economy. The ufelefs mouths fhould be all fern out, and 
an inquiry ought to be made after thofe who arc fu'peded 
of having hoarded any corn ; and upon paying them for 
it, or upon giving them fecurity of payment, they fhould 
be obliged to deliver it up for the fubfiftcnceof thegarri- 
fon. 

Hitherto we have made no mention of the inhabitants ; yet 
they may be rendered fcrvicrablc in contributing to eale the 
garrifon. The governor fhould make ufe of fuch workmen 
who exercife handicraft trades for every thing relating to their 
refpe&ivc branches ; and thofe who are not artificers, (houkl 
watch the lire that may be kindled by the fhdls and red-hot 
bullets \ they ought likewife to tranfpon the materials to 
the places affigned them ; and even to work at the difierest 
retrenchment* which the governor fhould think tit to order 
in the town, provided however that they be not too much 
expofed to the fire of the befiegen. An article of the 
greateft importance, in regard to the inhabitants, is to oblige 
them to lay in a Hock of provifions for fix months, and thole 
that are able (hould be obliged to make (till a greater pro- 
vifion, which will be a refource to the garrifon when their 
own ftock is exhaufted. 

§ 2. NeccJfarj Preparation* far maintaining a Siege. 

Whix a town is threatened with a fiege, the governor 
ought not only to take care to have a plentiful ftock of am- 
munition an<r provifions, but moreover he fhould ufe all 
the precautions requifite for retarding the enemy's ap- 
proaches, and rendering them more difficult and dangerous. 

He ought therefore to leave nothing in the neighbour* 
hood tliat may ferve to cover the enemy ; he fhould clear 
the adjacent country of all houien that are within reach of 
cannon (hot, and fill up, if poffiblc, the caverns or hollow 
ways that may be concealed, or build fomc redoubts and 
other works under the protection of the place, by which 
they may be enfiladed. He ought to cut down all the 
trees ; in a wotd, he fhould prevent the enemy’s having, 
any cover within reach of the cannon of the place ; he 
fhould fee that the fortifications be all in a good condition, 
and that the covert way be well palifaded ; in fine, he 
(hould canid arrows to be built on the faliant an rles of t?ie 

glacis. 
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glacis. Retrserhmenti may life bt made in the re-entering 
places of arm* of the covert war, by railing a parapet with- 
in them, and parallel to their face!, with a fmall ditch be- 
fore it. Nor ihould the galleries for the mines be forgot* 
ten: on the contrary, they ought to be begun betimes, and 
earned out into the country as far as the ground will per- 
mit : and chambers fhould be made under all the angles of 
the glacis. If there are any boufea within the rampart 
which may obftraft the defence, the povernor ought to fee 
them dcmoiifoed ; and nothing Ihould be left, either within 
or without, which can any way be of iervice to the befiegers. 

If there arc new railed troops, cart Ihould be taken to dii- 
cipline them well. 

The governor Ihould alfo fee that the hospitals be in a 
good condition, that the lick and wounded be taken care 
of, nor think it beneath his character to vif*t them himfclf, 
and to let the loldiers fee how greatly he has their prefer- 
v’tion at heart. This is the fureft way to gain their con- 
fidence and affection, and to togage them to do their ut- 
mort towards defending the place. 

As it is now the cuftom to throw a great number of fhclts 
into a town betiegei, it is necelTary to have vaulted places 
under ground bomb-proof, where part of the garrifon not 
on duty may reft in tafety. They* are not fo much wanted 
in Imre cities, where there are always different quartets fc- 
cure from the enemy's Ihell* : but a fmall town is in every 
part expr.|ell to the bombs; lo that fume places under 
ground are absolutely ncccffary for the garrifon to take their 
reft, and to prevent the troops from being continually in- 
conirrudcd. Thcfe fubterrancoua caverns are gcn< rally 
made in the forges of the baft ions, and fomrtiiocs under 
the rampart behind the curtains. 

Where there are none of thofe fobterrtneous places, it 
will be ncceffarv, as foon as the town is iuvefted, to erett 
defences to foe her the men from the bombs ; thefe are 
made of Along pieces of timber, laid Hoping again ft the 
parts the loft export- d, and they may be covered with thick 
plunks laid in the fame manner. The large houfei fhould 
»lfo he fhored, that is, ail the doors, from top to bottom, 
Ihould be fupported with ftrong upright timbers, and the 
upper floor covered with Large beams laid aciofs one another, 
and thefe a vain with earth, fafcincs, dung, dec. When 
they are thus fitted up, they may ferve either for the ac- 
commodation of the troops or for hofpitals. Sc c. But what 
dc ferve s a more fpccial care, it the powdeo-magazioes. 
They ought to be liomb-prool ; but a« there arc very few 
that can rcfift the fhock of a great number of foclls, they 
fhould therefore be covered with feven or eight feet thick 
of earth, and a layer of fafeinet, du*g, and ftrong planks 
laid over them, fo as to form a kind of roof. But if it 
fhould happen, either from their filuatfon or height, that 
this cannot be done, then a ran'* of large trees, well failen- 
e i together, irmft be laid over them, fo as to diminifh the 
fl ock of the (hell*. The windows of the powder-maga- 
xirns fhould have no profpeft towards the btfiegers; and 
to p- event all accidents nobody fhould be permitted to go 
in or out of the doors, but when the fire of the enemy i» 
flackered. 

When there are no powdcr*m*»gvzirte^ in a town, it is 
•eery d fticult to prclcrve the povtder during a liege ; all 
tbit can be done, is to diftribute it in different places *» »» 
cellars and caves made under the ramparts, or in gardens. 
See. and to cover thefe places well with thick planks, earth, 
fofeines, Ac. 

The nnfchitf done by fhclts confifts not only in demoUfo- 
ing the build in :rt on which they fall, but likewife in fetting 
fire to molt places they fall upon : and when they arc fol- 
lowed by red hot balls, it is very difficult lo hinder the Uwa 
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from being burnt. In order to remedy this evil, timely Of Sieges-^ 
precautions ihould be taken, and the inhabitants employed 
in cxtinjjuifhfng the fire. 

Fit ft of all, a great number of cafks, filled with water, 
fhould be placed in the ft recta ; and the foldiers and inha- 
bitants ought to be divided into companies, to prevent the 
fpreading of the flames. It will be proper to divide thefe 
into fmau bodies, and to allot different quarters to each of 
them, for extinguilhing any fire that may happen to parti- 
cular houfes. By thefe weans each corps, or company, 
will become anfweiable, in fome measure, for the houfes en- 
trusted to their care, and ufc the utmoft endeavours to pre- 
ferve them. The pavements nndl alfo be taken up, and 
dung laid in the ftrccU, to prevents further miichief from 
the burfting of the foella. 

§ 3. Of the Defence from the tnvcfhg to the Attack of the 
Covert-way. 

When the place is inverted, and the befiegers bejin to 
woik upon the line of circumvallation) the governor ought 
not at firft to fire upon the enemy’s troops with the larger! 
cannon, but with his (mall pieces only. For as the enemy 
eu jht to pitch their camp as near as poffiblc to the place, 
provided they are out of reach of cannon foot, they will 
think thcmfclvea at a fufficicnt diflance when out of the 
reach of thofe fmall pieces ; but as foon a3 they are encamp- 
ed, the gamfon arc to give them a full voney with their 
great gun*, which will oblige them to. decamp once more, 
nnd make them lole t'roe- 

While the befiegers are cooftru&uig the lines, their en- 
pincers (pare no pains to get an exact knowledge of the ad- 
jacent ground, and to reconnoitre the fortification*, that 
they may form the plan of attack, which they will be furc 
to make on the wcakeft fide. To prevent this, M. Goulaa 
prapolcs the following 1c heme. 

As foon as the town is inverted, the governor fhould fend 
aoo or 30© iscn every night to that fide which he knows 
to be the wcakeft, with orders to lie upon their faces, in 
the form of a femicirle, of which the palifades of the co- 
vert-way may be confidcred as the diameter. Thefe men 
fhould he divided into fmall patties, of three or four men 
each, at the diltancc of 20 or 30 paces from one another,, 
fo as to occupy a large tract of ground- All thefe different 
partita ought to agTee upon a fignal, to give notice when 
any body partes by them, and they fhould remain there in 
filcnce till day, without ftirring, unit Is fomebody happen* 
to paf« by ; in which cafe, the fit ft that fees them fhould 
rile, and give the fignal to the reft, who arc to do the fame ^ 
then all dtawing clofe together, and advancing to the pah- 
fadcs, they will take thoie who parted, as it were in a net, 
without any pofobiiity of relief from their efcort, who can- 
not be numerous enough to refeue them from the hands of 
200 or 3 co men, protected by the fire of the covert- way. 

If the men who advance to reconnoitre the place, infield of 
parting through the intervals, fhould fall in with fome o£ 
thefe parties, and endeavour to get off, they mud be fired 
upon : thus the enemy may be eaitly hindered from rccen- 
noitcring, and thereby acquiring a knowledge of the ground, 

01 the fide moft proper to be attacked. 

From the time the place is inverted, the befieged fhould 
fend every night fmall parties of eight or ten men, com- 
manded by a ferjeant, with orders to lie upon their faces 
all round the border of the glacis, and to tiilen carefully to 
every thing that partes. Whatever care the befiegers msjr 
take to open the trenches in filcnce, rtiil it will be very 
difficult for this operation to be made, without fudi a mo- 
tion as mutt be heard or perceived from the ncighbcurfiood 
of the glacis- Thefe faudl parties may even advance a little 
j C a further, 
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of&kgfi, father, obferving filence, and taking rare not to be fuipri- (bould not fire in falvoi, or all at a time: for ft is well Offeg't. 

' fed by the parties which the enemy alfo may fend out on known, that the befiegers place loldieri in the trenches " v'"— - 

that fide, to watch whether there are any troops of the garri- to obferve, through final! loop-holes made with fand-bags in 
don ready to fall upon the workmen. tire parapet of the trench, when the batteries of the town are 

When the fide on which the enemy open their trenches fired, and to five notice to thole who are at work in the 

is known, the great pieces of ordnance are mounted on the trenches, which way the guns are pointed, that they may 
rampart of the town en barbette, and the fmall ones on the put thcmfclvcs under cover. If the befieged have only fix 


eovert-wxy, from wlience they arc to fire brifkly upon tire 
trenches. And to point more exactly, fire-balls are thrown 
from the- mortars, which will give light enough to difeover 
the workmen. Juft at this time, the befieged (bould make 
the greateft fire againft the enemy, bscaufe it is then they 
are mod uncovered, and ceafequcntly mod expofed. As 
the beiieged cannot have their batteries ready till the fccond 
or third day after the opening of the trenches, during that 
time tire guns may continue to fire en barbette ; but it will 
hardly be poffible to fire in that manner when the enemy's 
batteries are oner erected. Mortars fhould likewife be ufed 


pieces on a battery, and they fire them all at a time, the ene- 
my have fomc moments of (county to look over the parapet 
and to examine the ground where they intend to work and 
to condud the trenches : but when the garrifon vary their 
manner of firing, they give more uneafioefs to thole who 
are at work in the trenches, who will not be fo ready to 
look over the parapet ; which, though it be neoeffary, in 
order to view the fituation of the ground towards which the 
works arc to be directed, is ever dangerous, but efpecialljr 
when the trenches are brought witlriu mulkct-ffiot of the 
place. 


for throwing (hells on the workmen and thofe employed on 
the batteries; in (hort, the bed ufe fhould be made »f the 
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artillery, before the enemy are in a condition to filencc it. 

It is cudomary to make two or three attacks in order to 
divide the attention of tire garrifon ; and of thefe, general- 
ly (peaking, there is only one real : they mutt therefore 
endeavour to find out this real attack, and to ufe the utmod 
diligence in making good retrenchments, as well in the out* 
works, which the enemy muftjtakc before they can come to 
the body o* the place, as in the gorge of the bartion of the 
front attacked. But to render thefe retrenchments ftrong 
and firm, they fhould have been begun and even finifhed be- 
fore the opening of the trenches. A governor, who lias a 
proper knowledge of fortification, ought to judge on which 
fide a town is moll accefiiblc, and to prefume that here the 
enemy will commence their attack ; consequently he ought 
to think of every' method of defence, the bed adapted to re- 
tard the approaches, and difputc every inch of ground. 

The befieged fhould fo diipofe their artillery at the be- 
ginning of a fiege, as to enfilade the branches, and to di- 
re dt their fire againft the head of the trenches or the faps. 
This mull be their principal effort ; for it is by continually 
firing upon them that they may reafooably hope to retard 
•the works. 

When the enemy have ereAcd their batteries, it is very 
difficult for the befieged to maintain theirs, efpeciaUy if they 
are placed on the produced laces of the pieces attacked. 
For as the cannon are continually filing a rieoebet againft 
thefe faces, and it being difficult to guard againft this firing, 
it will be very dangerous for the foldicrs to remain there.: 
all ihat can be done is to make fome traverfes, in order to 
diminifh their effect ; which is difficult indeed to compafs, 
becaufe the (hot falling upon the traverics will bound be- 
tween them. It is advifabk not to perfill in firing always 
from the fame place againft the enemy's batteries. By cei- 
ling to fire from that part where the beiiegera know there 
was a battery, they may be induced to think they have dc- 
ilroyed it, which will prevent their continuing to fire againft 
it, and be a means of preferring the battery for future fer- 
vicc. Butin order to give them trouble, fmaller guns may 
be placed in the outworks, on the faces of the baftions, 
from whence the trenches and batteries of the befiegers can 
be difeovered ; and they muft often change place to perplex 
the enemy, who will find it very difficult to difmount thofe 
moving pieces. The befieged however mull endeavour to 
repair the parapeta deftroyed by the enemy, and to take 
proper mcaiures for firing again from thence, as foou as the 
befiegers have drifted their guns. 

it i% alio advriablc that the batteries of the befieged 


A GAta-fSON that keeps within a place, without making 
fallics, is, as the chevalier de Ville fays, like thofe who arc 
not concerned when their neighbour’s houfe is on fire, and 
will not ftir to extinguifh it till it has reached their own. 
And indeed, as the befiegers continually carry on their ap- 
proaches towards the town, it is of the utmoft importance 
to endeavour, in time, to ftop their progreis ; to which end, 
the making of (allies is extremely conducive, efpeciaUy whta 
they are weU conducted, otherwise they would rather acce- 
lerate than retard the taking of the place. 

How great foever the advantage of faUics may be, they 
are proper only when a garrifon is numerous. A fmall 
garrifon, although well flocked with all the kinds of necef- 
fary ammunitions for making a defence, and for holding oat, 
ought to be very careful how they venture to make a (ally. 
But a numerous garrifoo, not fo well provided, ought to 
fatigue the enemy as much as poffible by frequent {allies. 
The fame meafure ought to be followed when a town is 
but iU fortified ; the garrifon (bould not (hut themfdvcs up 
fo as to be obliged to furrendcr, as it were, without making 
much refiftance. It is beft in thole cafes to harafs the ene- 
my continually, to keep them at a dtftance as long as poffible, 
and to ufe every ftratagem and endeavour that may retard 
their approaching the glacis, and the taking of the covert- 
way. Thus it was that the marquis of Uxelles, afterwards 
maifhal of France, behaved at the fiege of Mcntz in 1689. 
He defended that large and ill fortified town upwards of 
two months, with the help of a very brave garrifon ; but 
was obliged to capitulate for want of powder and ammuni- 
tion, though he was ftill mailer of the covert-way, and even 
in fomc meafure of the glads. 

When the befiegers are at a.diftance from the place, (allies 
arc very dangerous, bccaufc the enemy may cut them off 
from the town with their horfe : but when they have made 
their fecund parallel, and advanced the branches of the 
trenches towards the third parallel at the foot of the glacis, 
then is the time for the garrifon to (ally* They may even 
venture, though with great caution, when the befiegers are 
at work upon the (econd parallel, and before it is entirely 
finiffied ; but the mod favoutable opportunity of faltying, 
u 1 when the befiegers are come to the tlrird parallel, and want 
to make a lodgment on the glacis. Then there is no danger 
or being cut off ; and the enemy may be fnrpri(ed the more 
eafily, as the garriion have it in their power to fall upon 
them all at once, and to throw them into confufion, without 
giving them time to recover thcmfelves. 

Sallies may be cither great or fmall ; the former ought 
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\jdxgn, to be with too or 600 men at lead, or propet tioned to the or elfc in the covert- way, 
guard in the benches; the latter arc only with to, 15, or * ' 

20 men. 

'Hie intent of great follies fhould be to deftroy a con- 
fidcrablc part of the works of the befiegers* in order to oblige 
them to begin again ; to nail op their gum ; to retake fome 
poll which had been abandoned ; and laftly, to obflntd tlur 
enemy's works as much as poflible, and thereby retard the 
taking of the place. 

In regard to (mail follies, they ferve for no other end than 
to interrupt the workmen at the head of the trenches, fo 
as to frighten them, and oblige them to run away. As it 
acquires fome time to bring them back, anti to make them 
return to their work, this will occafion delay, and retard the 
approaches. 

The beft time for great follies, is two hours before day- 
light, the troops being then fatigued and deepy ; therefore 
snore eafily furprifed, and left capable of making a vigorous 
refinance. And when it has rained very hard in the night, 

L> that the guard in the trenches may be unable to make ufc 
of their fire arms, this is alio a favourable circumflance : in 
Ihort, no opportunity fhould be neglected to fnrprife the 
enemy ; for tallies icldom piove advantageous any other 
way. *1 he following is the order which M. Vauban pro- 
poses to be obfcrved. 

There Should be a detachment of 90 men drawn up, 30 
in front, and three deep ; to which mull be added a fourth 
sank of 30 grenadiers. The three firft ranks of this detach- 
ment (houkl be armed with cuiraOcs; each foldier thould 
have a fword and piitol at his belt, and a eartixan, or long 
iron fork with a hook, ia his hard. This detachment is to 
be followed by another of 1 80 men, 30 in front, and fix 
deep ; the firft rank of thefe is to be armed as the former, 
with cuiralTes and long weapons, the reft as ufuaL The 
firft rank in this detachment is to make up the rear in the 
retreat. After this fecond detachment 200 workmen are 
to follow with proper tools to deftroy the enemy’s works, 
and feveral of thefe with combuftiblcs to burn what they 
cannot otherwise deftroy. borne of them are to be provided 
with long nails of fleet, and of different magnitude, to fpike 
the cannon ; there muft be fome of a very large fue, becaufe 
the touch-holes happen fiequently to be fo very wide, that 
common nails will not HU them up cxa&ly. 

Befides the two detachments and workmen above men- 
tioned, another body of 300 or 400 men fhould be ordered 
to fupport them, and to follow them (lowly as far as the head 
of the trenches; where, if they find that thofc who went 
before them have no need of afliftance, they fhould halt to 
be ready to if occafion requires it- If the guard of the 
trenches fhould make a vigorous attack upon the tally, 
this detachment will fupport them* and jointly encounter 
the befiegera. If the latter are repulfcd, which muft be the 
cafe if the (ally is not iorefeen and expe&ed, the workmen 
muft fet about dcmolithing the works, and filling up the 
trenches as fail as puffible. Thefe troops fhould alfo endea- 
vour to penetrate as far as the batteries, in order to nail up 
the cannon, and to maintain thcmfelves in the trendies long 
enough for the workmen to deftroy great part of them. 

When they have done what they propofed, they retreat to 
the covert- way in good order ; and if the enemy fhould be 
fo imprudent as to purfue them as far as the glacis, they 
muft be received w ith a briik fire as well from the cannon 
of the rampatts as from the troops in the covert- way. 

In iallics, and generally in all actions performed by night, 
the foldiers fhould put fomelhiig in their hats, as a white 
paper or handkerchief, to know one another in the daik. 

The troops defined for this purpofc are drawn up in the 
place of arms within (he town, or ia the ditch if it he dry, 
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When they are to march out OfSiegrt. 
by diffeient gates, fome fign J fhould be agreed upon, that w ""'* 1 * 
they may all (move at the fame time. If there are more 
attacks than one again ft the town, as generally is the cafe, 
then itvcral (allies may be made at the fame time upon thefe 
attacks. It might be proper to make a great noife on one 
fide, in order to draw all the attention of the enemy that 
way ; and white they are bufy in the rcpulfc, to aft vi. 
goreufly on the other fide ; lor then they will meet with 
lefs refinance, and will be more capable of hurting the be- 
begem. However, as a folly which has not all the fuc- 
ccfs that might be expe&cd, ought not to difeourage the 
garrifon from repeating the attempt ; fo one that has been 
crowned with fuccefs ought not to leuder them loo confi- 
dent, or infpire them with too great a contempt for the 
enemy. The miilakes the latter may have committed, will 
roufc their attention, and put them upon'their guard. We 
ought ever to fuppofe, that they will do all that we fhould 
do^were we in their place, and that they will take proper 
rorafurc* to remove every obltade that may oppofe them. 

Hitherto we have taken no notice of the ufc of cavalry 
in follies ; and yet on fome occafions they may be of fervice, 
which Is when the befiegers are at a diitance from the place. 

Ia this cafe, two detachments of borfe are ordered to the 
right and left to fupport the follies, and to hinder the ene- 
my’s borfe from falling upon them. Thefe detachments 
ferve.ilfo to protect their retreat, and to prevent their being 
cut off ; but when the befiegers have finifhed their third 
parallel, the follies are then male with foot only, and fhould, 
as we have above obfcrved, be often repeated, provided the 
garril'on is numerous enough to difpulc every inch of ground 
with the enemy. 

As foon as the troops are returned from the folly, fire- 
balls fhould be thrown into the trenches, to difeover the 
workmen who are employed in repairing the mifehief that 
has been done, and are at that time in fome meafurc un- 
covered. The fire of the place well ferved at this jun&urc, 
muft kill a great many of the enemy. So far relates to 
great follies. 

The fmall follies, which are intended merely to difturb 
the befiegera without being able to do them much hurt, are 
conducted in the manner following. The governor orders 
out parties of io, 15, or 20 llout men only, as hath been 
already obferved, who are to advance foftly to the head o£ 
the trenches, and to jump into them quickly, making a 
great noife, and throwing grenades ; after which they are 
to retire with all expedition : the alarm which they will 
occafion is fufficicnt to make the workmen take to their 
heels, who defire nothing better titan to have a fpecioua 
pretence, as M. Goulon obfcrves, to run away upon the 
leaft alarm ; and it is impofiihle to prevent it, or to bring 
them back the fome night ; fo that the befiegers muft lofc 
all this time. If, fays the fame author, the befiegeis be- 
come accuftomcd to thefe little follies, fo as to grow fccure 
and take no notice of them, the befieged observing this 
muft make one in good camdl, which coming unexpected, 
will eafily overturn the workmen and the troops that cover 
them : after which they may retire without fighting, left 
they fhould draw the whole guard of the trenches upon their 
backs. 


§ 5. Of tie Drftnu of the Glacis and the Covert -wry. 

B as ides the follies which retard the lodgment of the 
belicgcis on the glacis, mines may incrcale the difficulty of 
approaching. We have already taken notice of thefe in the 
icCtioti of Attack ; wc have only to obferve here in general, 
that the befieged muft make the bell ufe of them poflible, 
in order to blow up the enemy as often as the ground will 
1 . ' permit ; 
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Of Si?ge#. permit », this is the fiireft way to keep the befiegers in awe, jumping into it dire&ly. They will be under a neceflhy Of S.efn. 
w and to oblige them to advance with the greateft circumfpec- of breaking them fucccffively with hatchets ; and while this u — y— * 
tion. is doing, a general difeharge is to be made from the bat- 


Bcfidcs the galleries and mire? which orght to he under 
the glacis the believed may alio lay opposite to its angles 
large phnks, ilock full of very long nails, with the points 
upwards, to incommode the enemy in palling over the gla- 
cis. Thefc planks ought to be ftrongly fixed, to prevent 
their being cafily taken away. The burying of caiirons io 
the glacis is alfo productive of a good effcCt ; but they 
ought never to be placed nearer than fix or eight Icet to 
the infide of the covert-way, left they Ihould do any damage 
to the troops that defend this poll. 

Wher? the enemy endeavour to mrke a lodgment on the 
glacis, the garrifon mull repeat their fallies with greater vi- 
gour ; which may be done without any inconvenience, bc- 
caufe of the facility of retreating. When the troops are 
returned from the fally, fire is fet to the chambers and caif- 
fons, which will greatly difeoncert the befiegers. I f ^ie 
chambers are well ditpofed, they mull hurt their lodgments 
prodigioufly ; and as loon as they are fprung, the befieged 
may fall upon the enemy, this being a favourable opportu- 
nity for furprifing them in difordcr, and confequcntly of 
4 deftroymg part of their works. This manner of proceeding 
Should be often repeated,' in order to fatigue the befiegers, 
and to retard the taking of the covert-way. 

When the enemy are ready to ftorm it, the garrifon muft 
prepare to uive them a w ar m reception. The d>fficiilty of 
making a lodgment in the covert-way may be increafed by 
a double row of palifadcs : the fecond Ihould be lower than 
the firfl, to the end that the enemy may not perceive them. 
Thtfe two rows ought to be at the diftancc o: four or five 
feet from one another, to prevent the befiegers from jump- 
ing over them into the covert way. Between them may 
be made a fmalt ditch ; into which moft of the enemy’s 
grenades will fall, and caufe Icfs tnifehief to the troops. 
Care muft be taken to make Itrong retrenchments in the 
places of ai ms, either by taffing a parapet wkbinfiic, and 
parallel to their faces with a finxl ditch at the foot of it, 
or by fimplc rows of paliladtR, which will hinder the ene- 
my from forcing their way fo eaiily as they would other- 
wile be capable of doing. In each place of arms tliere 
fhould be one or two barrels of powder, with balls and 
imall arms ncccfftry for the defence of the covcrt-way. 


t cries of the town, which will do great execution. When, 
after a vigorous reliftar.ee, the garrifon find ihcmfelves hard 
preffed by the enemy, they may abandon the covert -way, 
and retire into the places of arms ; and while the befiegets 
are working upon their lodgment, they will be expofed to 
the fire of the place, which takes them in front ; and to 
that of the places of arms, by w hich they »'c taken in fhnkj 
fo that their lofs muft increafe confide rably. If they have 
mines ready, as we fuppofe they have, they muft fpiing 
them, after having fuftcrcd the enemy to work for fotr.c 
time upon their lodgments; and after havin' kept 6ring 
againft tftvm continually with great and ftn?Il arms, then 
immediately they Ihould make a ftrong fally from the places 
of arms, and taking advantage of the difordcr into which 
the befiegers muft inevitably be thnown, they will oblige 
them to abandon the covert-way. 

If there is no pofObility of hindering the enemy from 
making lodgments on the creft of the covert-way, or, which 
is the fame thing, on the ridge of the glacis, the befieged 
muft endeavour to retard them, and to difputc as long as 
poflible their taking poffcfDon of the places of arms. On 
this occafion fougalfcs arc employed with fuccefs, and Ihould 
be repealed fcvcral times if the ground will permit. Whea 
the befiegers have once completed their lodgment, and fup- 
ported it in a proper manner, they want nothing further 
than a little time to extend thsmfelves, and to become 
mailers of the covert- way. The obftinacy of the befieged 
can only retard, but 4 not abfolutely hinder, tbe taking of this 
outwork. 

Let us fuppofe that the enemy refolve to approach the 
covert way by lap, and that they have railed cavaliers in the 
trenches to plunge into this outwork, the befieged muft; 
drive to retard this operation by every ftrata-'em imagi- 
nable ; for when the cavaliers are once conftmclcd, it wiH 
be very dangerous to abide any longer in the covert way. 
They muft Hop the befiegers at every ftrp with mines ; 
they rr.uft harafs them with aconIVant difeharge of fire-arms, 
and dilputc every inch of ground, defending ihcmfelves be- 
hind every traverle, and in the places of arms, as well as 
they can, without running too great a rilk of having their 
retreat cut off. 


All the batteries muft be got ready to fire with the ut- 
moft brificr.efs upon the enemy, when they are at work 
Upon thcii lodgment. Every part of the place that looks 
into the covcrt-way ought to be lined with troops, who are 
to fire upon the befiepera ; bnt there ought to be no troops 
in the parts oppofite to the places of arms, thst the troops 
pofted there may n«t be hurt by the fire from the body of 
the plMC, 

Thegarrifon fhould endeavour to be informed by de* 
ferters at what time the enemy intend to make their attack { 
the motions of the latter may be alfo oblerved by perfons 
pofted on ftcepk*s ; and an foon as the troops are perceived 
to make an extraordinary motion, and the trenches to be 
filled more than ufiul, this is a frgn that they are going to 
attack. The vicinity of the enemy's works may alfo en- 
able the belie; td to judge of their forwardnefs ; and all this 
together dirc£l tbim to take filch rneafures as are proper 
forgiving a warm reception to the befiegets. 

As foon as the garrifon perceive that the enemy are 
marching ont of their trenches, they fhouM keep firing 


§ 6. Of tbs Defence of tbe Pajfige over tbe Ditch before the. 

Thi enemy having made tlwmfelves mafters of the covert- 
way, and perfected all their lodgments, will eretl their bat- 
teries tor making a breach, and prepare for the defeent into 
the ditch. All this while the belieged muft keep firing* 
both with their great and fmalt arms, in order to incom- 
mode the enemy in the conftru&ion of their batteries. If 
the ditch is dry, the ibldkrs may mount with ladders along* 
the countcrfcarp, and from thence throw grenades into the 
enemy’s works; and when they cover themfelvea in the 
covert way with land-bags, gabions, ficc. againft the fire of 
the place, thefc very loldiers Ihould, with great ftp- hook*, 
pull down part of them, and afterwards jump nimbly into the 
ditch, leaving the enemy expofed to the fire of the town 
while they are putting their materials again into order. 
Mines may be likewife uled here with great advantage ; 
they fumifti various means to harafs the enemy, to obftru& 
their works, and to make them lofe time and men. 


upon them continually with great and fmall arm* from all The batteries of the befiegers being deftroyed by mine# 
the works facing the attack. This will deftroy a great made under, them, mull oblige them to lofe a great deal of 
many of their men before they can reach tbe palifadcs : the time in repairing them, and in endeavouring to make tbem- 
two rows of which in the covert way will pscvcot tbeir felves makers of the mines, ethcrwfo they can never be 


it cure. 
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Ofsirgv. frtnirt. When the lettered ha* UmiRM the batteries 
"V"—* that were to open the breach, they mull make good uf« of 
the time which the enemy will fpend in retailing them, and 
ftrive to perftCl the rettenchrr.cBts, which fhoula have been 
fet about at the commencement of the ficge, in the gorge 
of the half-moon, and in thofe of the bait ion* ot the frost 
attacked. 

The mines fur blowing up the batteries of the covert- 
wny may be drfpofcd in fucb a manner a to tumble theguf.j 
into the ditch, « may be leen in the rootle of mathematics 
by M. B eli dor, who performed it with fucccfs at the aca- 
demy of La Fere. 

It is certainly a great advantage thu* to be able to be- 
come mafter* of the cannon of the befiegets, and to oblige 
them to ercdl new batteries which mull take them up a 
confiderablc time. A doubt here may arife, whether if thick 
batteries «”C oppofite to that part where the enemy intend to 
pafv the ditch, this wntdri not be helping to fill it up, fhould 
the befieged blow up the guns: but this inconvenience is of no 
rreat cotifeqoence, efpemlly as it may eafily be remedied, by 
clearing away the rubbifh of the mine which tumble* into the 
ditrh along with the battery. 

An the brfiegc’S work at the defeent into the ditch st 
the fame time that they are preparing their batteries, the 
befirged mutt think of retarding both thefe operations alfi 
at the fame time. If the detctnt into the ditch is made 
under ground, miners fhould be employed to interrupt the 
work*; and if the ditch is dry, fmail detachments, as M. 
Gouion obferves, of five or fix men, may be placed near the 
cmmlcrfcarp, to watch the momtf t that the enemy break 
through it, and immediately to fire into the gallery : this 
difeharge w*ll cither kill or frighten the miners; and at leall 
will retard the works. Tbofe who have fined, fhould retire 
on each fide the opening to load their arms again, which may 
be repeated fevcral times. Kirc-b jls and grenades may be 
likcwiie thrown into this oper. in v, which will oblige the Tap- 
pers to retreat. 

If the ditch is filled with water, the fame operations may 
Jikewifc be performed with fmail boats made on putpofe j 
and to cover thefe boats a kind of parapet fhould aw be 
railed by mcam of ttroug boards, with holes to fire through 
upon the foldiera, who upon opening the gallery will throw 
lafoincs into the ditch. At the fie^e of Lifle, marfhal 
Boufflers contrived fome boat* of this kind to retard the 
palfage over the ditch, before the grand lunettes or tenail- 
Ion* in the front attacked, and that before the half-moon. 

When the enemy make their opening into the dry ditch, 
they mull be oppofed with a ilrong fire, as well from the 
face of the bullion which flanks the ditch before the half- 
moon, a* from the place of arms or tnveTfe, which ought 
to be conftru&cd the whole breadth of the ditchj in order 
to ftrengthen the defence. By night fmail fillies fhould be 
made from this place of arms, with a view to interrupt the 
pillage over the ditch, and to retard, as much as poffible, 
the fixing of the miner. 

There are two ways of paffin ' the dry ditch, and of 
bringing the miner to the foot of the rcvctemrrt which he 
is to enter. The firll confifts in making a gallery fix feet 
wide, with a double row of barrels. Thefe mutt be filled 
with fand-bags, and fo mutt the fpace* between them, in 
order to render the pillage of the gallery more fafe ; and 
that there mr.y be. a fhelter from fire-works, Ilrong phnks 
are laid over it, and thefe again arc covered with raw hides, 
or with earth and dung. This gallery is continued within 
three or four feet of the revetement ; and in this fptce a good 
cpaulcment is raifed with fand-bags to cover the miner on 
the fide expofed to the place. In regard to the other lidc, 
it is of no ufc to Hop it up ; nay, it fervea for an opening 
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to fill the ditch with the earth duf out of the galleries, 
which the miners arc making in the rampart of the work ’ 
attacked. It is eafy to oppole the progress of this gallery 
with a continual fire, and with fcvcral letter works com! r ail- 
ed within the ditch. 

The other way, which, as we have already fern in treat- 
ing of the attack, con fids only in getting to the foot of the 
breach by fap, with an epaulemcot on the fide ex poled to 
the place, may be covered, in order to proie& the paflage 
Irom the fire-works and greni ies of the befiegrd. But 
this fap may be retarded by fillies ; the befiegei may like- 
wife Ileal away the earth by n’ght from the cpaulcrr.er tr. 
and endeavour with hooks, &c. to dilplace the gabiors*a; .1 
fafeines. 

If the ditch is filled with water, the btfie #*4 mull ir:t<*: 
rupt the enemy’s bridge .with a continual liic born ilici 
preat and fmail guns, as well as vilh grenades and HJ1-, ;f 
they are in a condition to fitc upon the bridie Kfci i's 
epsulcment. If the Water has a Ilrong cur tent, liny muiL 
open (lu Ices in order to break down the bridge, or at ItiM 
to carry away the fafeines. They fhould aiio attempt to 
fet fire to it with aitificial works pieparrd for this purpofr. 

They may likewife approach the epaulemcnt iu the nigttf, 
end draw away the fafcincs with hooks. They may even 
throw anchors upon it ; and by awaits of capllars placed in 
thole parts which flank the ditch, they may draw thefe 
anchors with cords fattened to them, and tumble part of 
the epaulemcnt into the ditch. In Ihort, every expedient 
mull be tried that may pofljbly retard the enemy’s ap- 
proaches : for when once they have per cited their bridge, 
they will foon be matters of the outwork to which that 
bridge leads, whatever precaution the garrilon may take to 
defend the breach ; becaufe, as the befiegers can always pour 
in frelh men to fuppty the room of thofe that arc lolt iu die 
attack, they mull at length furmuunt all oppofitioti. 

$ 7. Of the Dtftnce rf the Half-moon, 

Win l e the enemy arc effefting the paflage over the 
ditch, brfuies the difficulties that are ratted to retard the 
work, all proper precaution* fhould be ufed to defend the 
breach, and prevent the taking of the half moon. For this 
purpofe guns are placed in all the works from which the 
breach may be feen j and they fhould be placed on carriages 
or on pieces of wood, as the garrilon find moll commodious, 
of leatt hindcrance to the defence, and productive of the bell 
cflktt. 

IF the half-moon has no reduit, as here we fuppofc it has 
none, the retrenchments, which ought to have been made 
there, mutt be put into good condition ; a row of paiifadcs 
mutt be placed before it, in order to Hop the lull fury of the 
enemy after they have made themfclve* matters of the breach , 
in a word, the btfieged mutt prepare to difpute every inch 
of ground, and to retire from the half-moon into the town, 
when they find thcmielvcs hard prettied and no longer able to 
maintain that poll. 

When the enemy prefent themfclvcs at the foot of the 
breach, a great number of grenades, and fades filed with 
powder, arc thrown among them, with a view to fling them 
into diforder. Glafs or earthen bottles filled with powder, 
and burning matches twilled round them, are capable of 
doing them a deal of mifehief. A great quantity of look 
powder may be fcattered about the breach when the enemy 
arc ready to mount to the afliault; and when they are mount- 
ed, lighted matches or burning cook m?y be thrown among 
the powder to fet it on file ; which will burn and difable a 
number of thofe who arc in the breach. It will be proper 
alfo to throw into the breach a quantity of harrows, (luck 
full of large nails with the points upwards : and to prevent 
2 1 the 
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oi >i cgo. the enemy from removing them, they mutt be fattened with 

• ' chains, or with great cords. It is ad vi fable to be provided 

with crows- fret, and to fpread them about ; as alfo with 
cbevaux de-frize, and with hcrifforv*, that fhall cstend the 
whole width of the breach (fee Hzrisson) Shells alfo 
fattened to the ends of chains, in order to confine them to 
that part where they may do moll damage to the enemy, 
arc an exceHer.t contrivance. Their fillers arc made Ihorter 
than uinal, to the end that they may produce their effect 
more readily. Fafcincs fmeared over with tar, and, in Ihort, 
every ftr&tagcm ought to be tried to hinder the enemy from 
lodging themfelves in the breach. 

When the bcliegcrs have furmounted all tbefe ohttacles, 
and at lall have got pofTellion of the breach, the mines arc 
{prang in order to blow them ep, and clievanx-de-friae are 
placed along the whole breadth of the breach. The troop* 
pod themfelves behind, and continue to make a vigorous 
fire upon the befiegets while they arc ufing their utmoll en- 
deavours to penetrate into the hall -muon ; and when they 
begin to force their way, the firft rank of men that defend 
it, being armed with partifans or halberts, and fupported 
by the other troope, ought to fall upon the enmy, and cut 
them in pieces. But if the befiegers at length by dint of 
numbers fhould drive the parrifon from the breach, the latter 
ought to retire ir.to the retrenchment, and from thence make 
a very biiflc firing; and when they find that this is alfo upon 
the point of being forced, then they are to withdraw their 
cannon, and whatever ammunition they may have, into the 
place ; and lad of all, if they have any mines under that 
fpot, they mu(l fpring them as they retire, in order to do 
all the milchicf and to create all the confufion they can to 
the bcfiet'era. 

Sometimes it fhall happen that the enemy, after having 
made themfelves matters of the half moon, omit to leave a 
fufficient number of troops to guard the lodgment, upon a 
prefumptiun that the befieged will not attempt to retake 
st. Whenever they fhow a confidence of this kind, a ftrong 
body of the garrifon fhould return in the night and dorm 
this work, either by the gorge, or by fomc other part. 
There are great odds, but fuch a vigorous and fudden fur- 
j>rife will he pcodu&ive of a very good cffcdl ; at leaft there 
w no great rifle in trying, if the ftrength of thegarrifon will 
permit ; and fhould they fuccccd, the taking of the town 
will be retarded fcveral days. 

Here we have fuppofed that the enemy are refolved to 
{form the half-moon; but if they fhould attempt to get pof- 
fcflion of it by means of faps, in that cafe the workmen 
mutt be continually handed by blowing up mines, and kept 
as long as pofiible from the breach by means of fit e- works 
of all kinds. When they begin to make a lodgment in the 
breach, then the befieged fhould fall upon them brifkly, and 
deflroy the lodgment ; in Ihort, every artifice imaginable 
fhould be ufed to retard their progrefs. 

This lad method is Ids bloody than the other; but on 
the other hand, it may be very tedious, when the befieged 
fpare no pains to ditturb the enemy’* Tappers and miners. 

One thing that greatly dderves attention, and may render 
it very didicult for the brfiegera to mount to the aflault, or 
to lodge themfelves in the breach by means of faps, is to 
clear away the rubbifh in the breach. In a dty ditch this 
may be eafily done ; but in a wet one, the thing is more 
difficult : on the other hand, in the latter cafe the breach is 
more eafy to defend than iu the former ; because as the 
enemy cannot come to the foot of it but by the bridge of 
falcines, which is made in the ditch, and is ftldom above 10 
or 1 2 feet wide, they cannot of enurfe prefent themfelves 
with fo large a front before the breach as in a dry ditch j 
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consequently the g arrifon mutt find it much fatter to repel of Sieges 

them. ' 

§ 8. Of the Defence of the Paffage over the Ditch before the 
Baft ion. 

At the fame time that the enemy are carrying on the 
attacks of the halt-moon, they work at the pattage over the 
ditch before the baft ion. What has been laid in regard to 
the defence of the ditch before the half-moon, may be ap- 
plied on this occafion ; we have only to add, that when this 
ditch is dry, the caponier will be of great ufe to fire upon 
the enemy in their paffcge over the ditch, and to Tally from 
thence in order to dettroy their works. If the ditch be wet, 
it mutt be defended in the lame manner as that bciore the 
half moon; hcTc only we fhall add, that if there is a tcnailie 
oppofite to the curtain of the front attacked, the fire from 
thence will greatly annoy thofe who are employed in filliog i 
up the ditch. Befides the boats by which we obkrved that 
the enemy might be incommoded in the paflage over the 
ditch, the befieged may likewtfe have recouife to a kind of 
floats, made with double joitls, at the end of which are 
fattened empty barrels, to prevent their finking too deep if i 
the water ; and thefe floats fhould be loaded with (hells, 
barrels of gunpowder, tafcincs, pitch and tar ; and in Ihort, 
with all forts of combuttitlet proper for fetting fire to the 
bridge, and to the enemy’s cpaulemeut : thefe are brought, 
forward and fattened to the epauiement, and afterwards 
they are fet on fire with a match, or with tow laid araidit 
the combuftitycs* 

When there are dikes or fluices, by means of which the 
ditch may be filled with water at any time, every art mutt 
be tried to defend it while it is dry ; and when aQ the de- 
fences are c&hauttcd, then the water is kt in, and the enemy 
will be obliged to begin their woik again. 

§ 9. Of the Defence of the B iftiont m the Front attach ci 

Hr re the reader mutt recollect what has been faid in 
regard to the defence of the breach in the fiali-moon. The 
defence of the battious is more eafy, bccaufc it is not fo 
difficult to retreat from thence, by means of the retrench- 
ment ; and this rctienchment fhould be larger and more 
fpacious than that of the half-moon, and more difficult to 
foicc. 

B elides all the precisions we have been mentioning, as 
mines under the breaches, within the battions, See. the be- 
fieged fhould alfo mount feveral pieces of camion on the 
bicacb, charged with cartridge-foot, and pointed down- 
wards, fo as to he able to fwcep the whole furface of the 
giound on which the enemy mutt form in order to march 
to the aflault. Care mutt alfo be taken, lett the enemy, 
difeouraged with the difficulty of ftorming the .breach, at- 
tempt to fcale the baftion, as hath been pra&ifcd feveral 
times, and particularly by the duke dc Noailks, marffial of 
France, at the fiege of Giranne, in 1712. The way to 
guard againft this attempt, is to place along the parapet of 
the woiks that may be infohed,. large pieces of timber, 
which are to be tumbled upon the ladders as foon as the 
enemy offer to mount. They fhould alfo have loaded fhefls 
all along the rampart, fattened to chains* and to let down 
towards the middle of the laddeta, where they will burft 
and kill thofe who are mounted. They fhould like wife be 
provided with combuttiblcs of different kinds, to throw 
upon the befiegers, and to keep them off from the foot 
of the levetemcnt. When the garrifon are well prepared 
againfl this attempt, it will be very difficult for the enemy 
to fucceed. 

The entrance of the bailion may like wife be defended, 

by 
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of aw&cs- by making a ditch in the vipper part of the breach, and 
" ' tilling it with all forta of c« mbullible matter. This vriH 
form an impenetrable barrier again it the enemy, at lea# for 
forae days ; which time is to be employed in ttrrngthcning 
the retrenchments, and throwing up others, one behind 
another, it the ground will permit, and it be rcfolvcd to de- 
fend the place to the lull extremity. Though it is ufual 
for the enemy to force their way into the town by the 
baft ion, and therefore the principal retrenchments for de- 
fending the entrance of the place ihotdd be railed in tbit 
part ; yet it b proper not to neglect the curtain. The 
enemy may be apprited of thefe retrenchment a, and as it it 
not the prattler to make any behind the curtain, they may 
take it into their heads to hatter it iu breach, and to con- 
ftruCt a bridge in the ditch before Tt, in order to penetrate 
into the town. thus did prince Eugene act at Lille ; as 
the hack part of the curtain was open, the place war, obli- 
ged to capitulate. The breaches may likewife be defended 
by repairing them with larpe trees laid aero Is one another, 
the branches pointed towards the enemy. Cannon will 
make no great impreffion on this kind of wall ; which 
was the principal defence of the ancients when 3 breach 
was made. 

When the befiegers have triumphed over all thefe oblla- 
elex, fo as to be mailers ot the breach, and to extend their 
lodgments on the baftion ; then it is no longer poflible to 
deter capitulating, unlcls there are fcveral retrenchments one 
behind the other. Iri that cafe, indeed, the bcfiegcd, if they 
think proper, may defend thcmlelves to the very la# s but 
this dtfperate del cnee is very rare, breathe every wife go- 
vernor eboofes to preferve the ganiton, and to fave the town 
from being plundered, which would be the calc, according 
to the laws of war, it it was taken by florm. 

§ IC. Of Preuntiwt to be vfrJ < igitinj! tie fur prifing of To'itrnJ , 
Scaladet, fuddt n Attach, life. 

The right way to prevent furprifes, is to think that the 
enemy have a dtfign upon the town, and to life all the pre- 
cautions poflible in order to fruftrate their dcfigns. With 
this view a governor flmuld put the fortifications into a good 
ftate of defence, (hould fee that the fevcral polls, whether 
acccfiible or inicccflible, be well guarded, that parties be 
fent to range in ail the principal avenues of the place ; in a 
word, lie fhouid mod exactly obferve whatever is preferibed 
in the mil.tary ordinances concerning the Tuard oi towns, 
the opening and (hutting of gates flee. We (ball make no 
mention of any of thefe particulars, becaufe a very ihort 
ftay in a garrifon is fufiicicnt for learning every thing that 
may relate to the daily and cuftoaiary duty, as well for the 
fafety of the towrn, as for the preferring peace and good 
order amon^ the inhabitants, and (or preventing any (lungers 
or fufpetted perfons from entering the place, Sic. 

We (bill only obferve, that when a fortrefs is fit ua ted 
upon a river, rare fhould lie taken to have boats in the night, 
filled with foldiers, both above and below the town, to hinder 
any body from getting in that way undifeovered. If the 
ditches are ^ lied with water, in frotly weather the ice (hould 
be broke every day j in fhort, nothing (hould be ueglctt- 
cd that tends to fccurc the place again# any cnlciprilc ei- 
ther from within or without. 

But ihicfiv on fair or market days this vigilance fhould 
be exerted; the guards ought to be doubled at all the gates, 
and the garrifon #ioid H be difpofed in fuch a manner as to 
be ready to fly to their aims upon the fir# beat of drum : 
care fhould be alfo taken tu make the cavalry mount on 
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horfrhack, ready to a£l in all events. By ufiitg thefe pre- Siege*, 
cautions, it will be very difficult for the enemy to furprife 
the town; nay, the confcqucnce may be, that hearing ot the 
exatt dilcipliue obferved by the garrifon, they will relinquilh 
their defign j for furprifea fcldotn fucceed, except through 
neglect of military duty, and too great fecurity in the go- 
vernor. , 

With regard to precautions again# fcalades, they confiit 
in having fmall parties continually about the avenues of the 
place, in order to be better informed of the enemy's motions, 
and to keep a patrol all ni 'hi, to fee that nobody (hall enter 
the ditch unpeiceived. A cuvett (») may be likewife dug 
within the ditch, and palilades planted within fome diflance 
of the wall, to hinder the enemy from fixing their Udders to 
it; the (links of the billions (hould be *umiihed with cannon, 
charged with cactridge-ibot, with balls of a quarter of a 
pound weight, or with pieces of old iron, to fire upon thofc 
who (hould attempt to fcale the place oppoiitc the curtains ; 
in the corps de gardes, 'within reach of the rampart, a pro- 
vifion (hould be made of halberts, with all other ofTenfive 
weapons fit for repelling the enemy when they appear oa 
the top of the ladder, and for driving them into the ditch 1 
the ramparts (hould be (locked with a great quantity of cy- 
lindrical timber, to roll down upon the ladders, and thofe 
that are upon them ; and if the garrifon are not fo nume- 
rous as to be able to cover the whole ramparts, they (hould 
fix chevauxde frixe, or (omething elfe, to the upper part of 
the parapet, which will hinder the enemy from getting over, 
in order to jump upon the rampart. There ought alto to 
be a (lock of (hells and grenade* all loadcn upon the walls, 
in order to roll them down into the ditch upon the enemy. 

There fhould likewife be fire-works ready to throw upon 
them, as falcincs done over with pitch and tar, powder- 
barrels, fire-pots, flee. ; a great number of fire-balls fhould 
be alio flung into the ditch in order to give light, and that 
the camion of die place may do good execution upon thofc 
who arc got into it; the ditch (hould likewife he filled with 
crows feet, or little holes dug and covered with hurdles and 
earth, fo that the enemy fliall not perceive them, but tumble 
into them : in the middle of thefe little ditches there flmuld 
be a paliladc, or fome long iron-fpikes, ranged id (uch a 
manner as to run thofc through that fliall fall upon them. 

Neither are the pates to be negletted ; the enemy will not 
fail to try to fix a petard to them, while the troops are en- 
deavouring to make themfclvcs mailers of the rampart. Sol- 
diers mutt be placed in a convenient fituation for firing on 
the perfon that fixes the petard; in all events the gates mud 
be ^lengthened withinlidr, aud large trees r ufk be got ready 
to debar the enemy from entering the town, (hould they be 
able to break open the gate. 

At the fir# alarm of an attack, all the troops ought to 
run to the place afliyned 'hem, in order to be led from 
thence to the ramparts- With regard to the cavalry, they 
ought alfo to mount on horftback, and to divide thcmlrlvca 
into fevcral fmall bodies, which are to he at the foot of the 
rampart, ready at all events to charge the enemy, fhould 
they find means to penetrate by fume way or othci into the 
town. 

If the enemy make fcveral attacks at the fame time, fe 
will not be proper to quit thole parts where they do not 
(how thcmlelves ; this perhaps is a feint only to draw the 
troops from the tide which they really intend to attack j 
thereto; e the garrifon (hould be equally on their rju»rd 
on all fides, and leave no ports naked, unlcls the enemy 
have forced their way into the town : then indeed the bu- 
5 H finds 


(»■) A cuvett is a fmall ditch dug in the middle ot the large one. 
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Of Siege*. finef, i t to charge them vigoroufly, in order to oblige them 
" - to retire. 

Upon the whole, it is eafy to withftand a fcxladc when 
there is no furprife ; and therefore it rarely happens that a 
governor, who takes the neecflhry precautions a 'airirt any 
fuch accidents, will Uric a town by this kind of attack. 

A fcaladc may lie attempted in the day as well as by 
Slight ; the latter indecil is mere favourable to the afTailants, 
yet they will not fuccecd a whit the better, if they find that 
•he garrifon are prepared to receive them, agreeable to what 
we have already mentioned. 

There remains only to mention a word or two in regard 
to accelerated fri ges ; which is, that a governor will not be 
expefed to this fort of fiegc, if he takes the proper precau- 
tions to be informed of the tleptand approaches or the be- 
fiegert. 

If the enemy pretend to catty on a fiege in form, and at 
the fame time acccletate their approaches on one fide of the 
place, the garrifon mull fall vigorously upon them, and 
(pare no pains to drive them out of what woiks they have 
lei zed upon. One may fnlpcdf their defigxi, if it appears 
that they do not make their attack on the fide of the town 
where naturally they ou,rfet to make it, that they want to 
become maftrrs o! the place with greater cafe ; and then the 
bettered (hould double their guard on that fide. In gener al, 
there (hould be a conftant attention to all the fronts of the 
place, and they fhould be all equally guaided, till it appear* 
clearly by the enemy’s works on which fide they form their 
attack, and which way they dire& their works ; neither are 
the other fide* to be even then neglcdled, left the enemy 
fhould lay hold of this opportunity to attack them. It is 
always to be luppofed that they are informed of every thing 
that pallet within the town, either by their fpies, or by de- 
ferters ; tor which rcafon the poll that Items leatt acceflible 
ought not to be ncglc&cd. 

$ |l. Of Capital ' iliom. 

The capitulation being the lafl tranfaCtion, both in the 
attack and defence of a town, this leems to be the moll na- 
tural place for fpcaking of it, as it leems to be the moll 
proper (uhjedt for terminating this article. 

When the governor, who defends a town, finds himfelf 
reduced to the lafl extremity, or is ordered by hi* court to 
furrender, with a view of obtaining better conditions of the 
enemy, both for the town and garrifon, he order* the cha- 
madc to He beat. For thi* purpofc one or more drummer* 
are directed to beat their drums on the rampart, on the fide 
next to the attack, to give notice to the befieger* that the 
governor has fomething to propofe to tlicm ; one or more 
white colours are likewife bung out for the (ante purpofc, 
and one of them remain* either on the rampart or on the 
breach during the time of hetfociation. The fame ia 
practiced in demanding a lufpenfion of trim, after a very 
violent attack, to bury the dead, carry off the wounded, 
4c. 

Asfoon as the chamade is beat, the filing ceafirs on both 
fidev and the governor fends fome officer* ot ditlin&ion to 
the general who commands the fiege, with the conditions 
on which it is propofed to furrender. As a fccurity, or a* 
bo ft ages for thofe officers, the befiegers fend at the fame 
tune the fame number into the town: if the governor’s pro- 
posals arc not agreeable to the commander of the befieging 
army, he rejefcU them, and mentions wbat terms he is willing 
to grant. Generally f peaking, he threatens the governor to 
allow him no conditions at all. if he does not determine to 
furrender quickly ; for inftance, when the paflage over the 
ditch of the place ia finilhcd, or battci ics are creeled oppo- 
ffte the Hanks, 4c. If the befieged find the conditions too 
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hard, the hcfUgcs are reftored, and the drum* arc fecit again of 
upon the rain part, to m?ke every body withdraw before hof- » — ' 
till ties are renew©:!, which is done very foon after. It ia 
to be obferved, that during tlie negotiation they oa?ht to 
be quiet on both fades, and by no means (hould go on with 
the operations of the fiege. 'I ’lie governor ought during 
this time to be. upon his guard, for tear o* bcin>> (urpriled 
by ftrataoem ; which might expofe him to the dilicteiion of 
the befiejer. 

Suopofe that the terms of capitulation are agreed upon*, 
two or three of the principal officers of the gatrilon are (ent 
as hull ages to the enemy ; and the general of the befieging 
army fends hack the ^arne number, and oi equal degree, aa 
a fecurity for fulfilling the capitulation. 

1i»e conditions minted upon by the befieged mud vary 
according to the different circumftancts and fituations in 
which they find thcmlelvcs. But when the cvpunlat’on is 
entirely Settled, an officer of artillery from the believer* 
enter* the town, to t?kc an inventory* of all the artillery 
and ammunition remaining in the place, in conjuueliun 
with an officer of ait tilery from the ganiton. A commif- 
fory of (lores enter* likewife to take an account of the pro- 
vifiona. 

When a governor finds that he mull furrender, ard that 
there art coniideiabk mava/.iiKs of ammunition and provi- 
fions, he (hould dcllroy r oft of than before he offers to 
lurrender, to the end that there may remain no more in the 
place titan what is nccdfcry for a capitulation, and tbst the 
enemy may uap no advantage from thence. It he ftiould 
cot, bciore he enter* into a capitulation, burn or deilroy 
thole magazines, the enemy mi^ht infill on their bem/ pre- 
ferved; but they can think nothing of it when thole precau- 
tions aic taken beforehand. 

it loon as the befieged have delivered up a gate of the 
town to the enemy, the tirft regimRfc of the army enters, 
and mounts guard. 

When the day is come that the garrifon are to leave the 
place, the btfirging army is drawn up in tw* file* of batta- 
lions and fquadroni, and the garriiun arc to pafs between 
them. The hour for their marching nut being arrived, the 
general and the principal officers put thcmfclvcs at the bead 
of the troop*, to fee the gairifon defile before them. 

The governor puis himself at the head, followed by the 
principal officers ; and he makes the garrifon march in the 
belt order pofliblr. The ol ’eft regiments move commonly 
in the van and the rear, and the others in the centre with 
their baggage. When there is any cavalry, it is divided to 
the fame manner into three corps, for the van, the centre, 
and the rear. Small detachments of hark* and foot ate 
made to march along with the baggage, and to take care of 
iu not being rifled. 

The artillery granted by the capitulation marches after 
the firft battalion. When the ganifoa arrive at the place 
agreed upon, they deliver up tlw lioilagei of tlie lieficgcrs 
to the efcort ; and when the biter have rcjoxocd the army, 
they lend back the hoiUgcs which the befteged left lor tUc 
fecurity of the efcort, with the waggon*, and other thing* 
granted by the befiegiog army for efcoiting the garriiun. 

When the garrifon arc made pri loners or war, they are 
likewife cfcorted to the town agreed upon by the terms of 
the capitulation. 

livery thiog fettled in the capitulation onght to be (acred 
and inviolable, and (hould be under flood in it* genuine and 
moil natural lenfc : yet as this is not always practised, the 
governor (hould take theutmoft precaution to have no word 
inserted that (hall be in the lead equivocal, or liable to dif- 
ferent interpret it ions. There are a gieat many examples 
which prove the neccffity of thi* precaution. 
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Of When the grarifoo of a town capitulate In order to retire 
u y~ to the citadel, there are ionic particular conditions to be 
ubferved ; Inch as follow. 

That the citadel (hall not be attacked on the fide neat 
llte town ; that the lick and wounded, who cannot be re- 
moved, (hall flay in their prefent lodgings ; and when they 
ate recovered, they (hall be provided with carriages and 
transports to retire in Safety to the place agreed on in the 
capitulation. None Ihoukl be Suffered to enter the citadel, 
but thofe who may be of ufe in defending it ; the refi, who 
are called nfeitft mow hi, by no mcana ought to be admit- 
ted. Mention (hould be made in the capitulation, that 
thole people (hall be conduced to Some neighbouring place 
in the dominions of their Sovereign, which (hould be na- 
med. A cettain time ought alto to be allowed for the 
whole garrifon to enter the citadel ; and it (hould be ex- 
pressly mentioned, that during this time the bcliegers (hall 
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ucctflhry for the redu&ion of om 


conRiuft uu works that a« 
the citadel. 

A maritime town requires alfo Some particular attention, 
in regard to the (hips that may be in the harbour. It 
(hould be (lipulited, that they Shall quit the harbour the 
fame day as the gam* Son march out of the town, or when 
the weather permit* to fail to the port agreed upon. They 
(hould preferve their artillery, rigging, ammunition and pro- 
vifions, See. If they ihoultl be obliged by ftrefs of weather 
to put into any harbour of the befiegera by the way, it 
ought to be mentioned in the capitulation, that they ('hall 
be teccivcd there, and Supplied with neceifarics for con- 
tinuing their voyage ; they ought alSo to be provided with 
paftports, and, in a word, to hare every kind of fccurity, 
that they HiaU not be infulted by the enemy** (hips, but 
Suffered without the lead obftacle to fleer to the port a* 
greed upon. 
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Mam of W ai Bird, bee Pelican vs. 

W ah- C ry was formerly cuftomary in the armies of mol 
nations, when juft upon the point of engaging. Sometime* 
„ they were only tumultuous (bouts, or horrid yells, uttered 
with aa intent to llrike terror into their adversaries ; fuch 
as is now uied by the Indians in America, called the war- 
whoop, 

WARBLES, ia farriery Sec there $ xxxii. 

WARBURTON (William), who has been jnftly (tyled 
Y»V m*frnui, atrr , mrmoraJi’u, was dcfccndcd from an an- 
cient and confiderable family in Cheshire. His craodtsther 
uiltinj uiihcJ hitnlclf in tbe civil wars of the lail century ; 
and hieing of the royal party, probably' injured hi* fortune 
by his attachment to his king and the conltit utkin of his 
country. lie married a lady of the county of Nottingham, 
by whom he hid three Sobs ; the tccond of whom, George, 
being bred to the law, praftilcd as an attorney at Newark 
in that county. 

William, the fubjeA of this memoir, and tbe Second fon 

Mr George War burton, was born at Newark, December 
24. 169ft. He was tirtt put to School there under a Mr 
Twelis, but had the chief part of his education at Okeham 
in Rudandihuc, where he continued till the beginning of 
the year 1714, when, his coufin being made head mailer 
Vi.* the School at Newark, he returned to hit native place, 
and was for a very (hort time under the care of that learned 
rad relpcdfablc relation. In the month of April of the 
fame year, he was put out clerk to Mr K.irke, an eminent 
attorney of Great Markham in Nottinghamlhire ; and con- 
tinued with- that gentleman till the ipring ot the year 1719. 
Pic then relumed to his family at Newark ; but whether 
he prattifed there or dCcwhtre as an attorney, is not 
known to his accotnpl idled biographci, the bilhop of Wor- 
celler. 

He had always expreded a ftroog inclination to take 
orders; and the love o! letters, which tended to retard, ra- 
ther than forward, his progrcls in the piofefhon chofen for 
him by his triends, growing eveiy day Stronger in him, it 
was deemed expedient to give way to that inclination. In 
the itudie* nccclhry to ft him for the church, he was di- 
rected by his coulm the Ickoolinuder of Newark ; to whom, 
long afterwards, when he ftood hunfcll in tiie very front of 
literature, he gratefully acknowledged bis obligations. At 
length, on the 2td of December 1724, he was ordained 
deacon by archbilhcp Davis ot York, and prieit on the firft 
of March 1727, by bithop Giblon ot London. 

Tlusugh he never liked the proldhou ot an attorney, he 
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had certainly acquired a very confiderable knowledge of the Warbue- 
laws of England; for in a difpute which arofe in \ni6* t0 J*' ,, 

about the judicial power of the court of chancery, he com- 
battd with lucccf* the opinions of no lefs a man than the 
lord chancellor Hardwicke, then attorney -general. 

In 172b he was prefented by Sir Robert Sutton to the 
reftory of Brand- Broughton, in the diocefe of Lincoln, 
where he fpent the greater part of his lire, and cotnpofcd 
all the great works which will carry his fame down to po- 
fterity. In the fame year he was put upon the king's lift 
of Mailers of Arts, ere&cd on his majrlly’s viiit to the unL 
verfity of Cambridge. He had already publifhed fome ju* 
vcnile performances, which difplayed genius and readings 
and at traced confiderable notice ; but it was not till the 
year *736 that he may be (aid to have emerged frona the 
obfcuriiy of a private life into the notice of the world.— 

The firll publication which rendered liim afterwards fa- 
mous now appealed, under the title of 44 The Alliance be- 
tween Church and State; or, the Neceffity and Equity of 
an Efisblifhcd Religion and a Tell Law ; demon Ilratcd 
from the Eflerce and End of Civil Society, upon the fun- 
damental Principles of the Law of Nature and Nations.’* 

In this treatile, fay* Bifhop Horfley L the author 41 liathf JfevSnv tf 
(hown tbe genefal good policy of an dtabliihment, and thc* ie c *f*V 
neceflity of a Test for its fccurity, upou principles which 
republicans themfelvcs cannot cafily deny. His work is on 
of the fineil (pccimeits that are to be found perhaps in any l,ond. 
language, of fcieutiiic rc atoning applied to a political fub- * 7 ® 7 * 
jedt.** " ***“*• 

At the clofc of the Alliance was announced the fchrme 
of the Divine Legation of Mofcs, in which he had then 
made a confiderable progrefs. Tbe firk volume of this 
work was publilhed in January 1747-8, under the title of 
44 The Divine Legation or Mofes demo nil rated on the 
Principles of a religious Dcift, from the O million of the 
Dodiinc of a future State of Rewards and Pumfhments in 
the Jewilh Difpcnlatton, in fix books, by William Warbur- 
ton, M. A. author of the Alliance between Church and 
State and met with a reception which neither the fub- 
jett, nor the manner in which it was treated, firmed to au- 
ihorilc. It waa, as the author afterwards obferved, fallen 
upon in fo outrageous and brutal a manner as had been 
(carce pardonable, had it been 44 The Divine Legation of 
Mahomet.” — It produced fevcral aofwcri, and fo much a- 
bufe »rom the authors of 44 The Weekly Mifccl)any,’* that 
in left than two months he was condrained to deiend him- 
Ldi, in 44 A Vindication of the Author of the Divine I.e- 
S Ha gauoa 
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W«*l'up> gstJfln f.f Mofc», from the Afr»#r!ton» of the Country CKr- (litre it It tlie Divine Legiti'on of Mofct ibundint eel* W*rbjf» 

^ to “‘ yryman’s Letter m the Weekly Miteclldiy of February 24. denee of the indignant folly of tliifc chaise, -a. no man can 

l-l_ ' j 7 ^y-8, 8vo.” % tend and under land that work without bein^ convinced that 

Mr Warburton’* extraordinary merit had now attrac* its author was a Chriftinn, not only lincere but zealous | 
ted the notice of the heir apparent to the crown, in whofe that he was, what Johnfon calls him *, “a man of vigorous* /-»/r«/ 

immediate lervicc we find him in June 1738, when he pub- faculties, of a mind fervid and vehement, tupolicd by unli^tf*- 

lifted “ Faith working by Charity to Chrtilian Edification, mited and inccfTint inquiry, with a wonderful extent and va- 
■a Sermon, preached at the lad Cpilcopal Vibration for Con- ricly of knowledge, which had neither deprefled his imagi- 
fi mation in the Dioccfc of Lincoln ; with a .Preface, ftow* nation nor clouded h'» perfpicuity ; and that to every work, 
ing the Reafons of its Publication ; and a Poftlcript, occa- and this work in particular, he bought a memory full 
fioned by fome Letters lately puTifted in the Weekly Mif- fraught, with a fancy fertile of original combinations, exert- 
cellany, by William Warburton, M A. Chaplain to hi* ing at once the power* of the tcholar, the rcaloner, and the 
Royal Highnels the Prince at Wale*.” wit.*’ Hut wc think it mull be acknowledged, that his Icarn- 

In March 1737, the world was in danger of being depri- ing was too multifarious to be always exad, and his inqui- 
\cd of this extraoidinary genius by an iatennitting lever, tic* too eagerly pulhed to be always cautious. We have 
which with fome difficulty was relieved by a plentiful ufc no befitation, however, to lay, that to the divine this great 
of the bark. work, with all its imperfections, is, in our opinion, one of 

The “ Eflay on Man” had been now ptibh'fted fume the molt valuable that is to be found in any language, 
years; and it is univcrtally fuppofed, -that the author had, In the fiimmcr 1741, Mr Pope and Mr Warburton, i- a 
in the compofidon of it, adopted the philofophy of the country ramble, took Oxford in their way. The university 
Lord Bolin 4;br..kc, whom, on this occaHnn. he had follow- was nai orally pleafed at the arrival of two fucit ftrau.»ers, 
cd as his guide, without uudcrfUnding the tcnJency of his and feemed delirous of in roll in? their names among their 
principles, in 1738, M. de Croufaz w *ote fome renurk* graduates. The degree of D. D. was intended for the di- 
on it, accufing the author of Spinozilra and Naturalifm ; vine, and that of L- L. D. for the poet : but intrigue »ni 
which tailing into Mr Warburton'* hands, he pubhfhed a envy defeated this fcheme; and the univcrlity loft the ho- 
ch tr.ee of the firft epittlc, and feon after of the icmaiuing nour of decorating at the fame time the two greateft geni- 
three, in feven letters ; of which lix were printed in 1739, **1®* die a fT c » hy the fault of one or two 01 it* members, 

and the icveuik in June 17 , under the tiile of M A Vin- Pope retired with fome indignation to Twickenham, where 
dication of Mr Pope’s Eflay on Man, by the author of the he con Wed himiclf and his friend with this larcaftic reflec- 
Divine Legation.” i he opinion which Mr Pope concei- tion — “Wc fhall take our degree together in fame, whSt- 
ved ot thde defences, as well as of their author, will be heft ever we do at the u'-uvetlity.” 

ften in hts letter*. In confequcncc, a firm fritndfhip was The friendftip of this eminent poet was of fcrvicc to Mr 
cftablifhed between them, which continued with undimmilh- Warburton in more refpefts than that of mcrcahng his fame, 
cd fervour until the death of Mi Pope; who, during the He introduced and warmly recommended him to moll of 
remainder of In* life, pvid a deference and relpeft to his his friends, and among others to Mr Murray, aftcrwaids * 
friend's judgment and abilities, which will be cotifidercd by carl bf Mansfield, and Ralph Allen, Efq; of Prior-park, 
many as alrr.oft bordering on fervility. In confcquence of this introduction, we find Mr Warbuitoo 

Towards, the end of the year 1739, Mr Warburton pub- at Bath 1742 ; where he printed a fermon which had been 
lifted a new and improved edition of the firft volume of the preached at the Abbey -church on the 24th of October, for 
Divine Legation ; and in May 1741, appealed the fecond the benefit of Mr Allen’s favourite charity, the General 
part, which completed the argument, though not the entire Hofpital or Infirmary. In this year alfo he printed a Dif* 

1 •'/' *f plan of that work. u A work, fays Bifh.ip Hurd in all fertation on the origin of books of chivalry, at the end of 
/-/va/mT v ' cwr * °* die mo ^ tranfeenc'ant merit, whether we confider Jarvis’6 Preface to a tranflation Don Quixote, which Mr 
i'tv'Jlt. the invention or the execution. A plain Ample argument, Pope tell* him, he had not got over two paragraphs of, be- 
yet perfectly new, proving the divinity of the Moline law, tore be cried out, 4 ut Erafmtu, nut DtaMui. 
and laying a. hire foundation for the fupport of Chriftianity, In 1742, Mr Warburton published “A Critical arid- 
i* there drawn out to a great length by a chain of reasoning Philofophieal Com , entary on Mr Pope’s EfTty on Man. 
fo elegantly connected, that the reader is carried alon? it In which is contained a Vindication of the laid Eflay *iom- 
with calc and pkafurc ; while the matter ptelentcd to him the MifrepreiL tation of M. de Ke'.nal, the French Tranf- 
* is fo ftriktn? for its own importance, fo embellilhed by a lutor, and of M. de Croufaz, Profclfor of Philofophy and 
lively fancy, and illultiated from all quarters by exquilite Mathematics in the Academy of Laufanne, th$ (Jommcn- 
Icaniing and the moft ingenious diiquifition, that in the whole tator.” It was at this period, when Mr Warburton had 
com pals of modern or ancient theology, theie is nothing the entire confidence of Mr Pope, that he advifed him to* 
equal or fimilar to this extraordinary performance.” complete the Dunciad, by changing the hero, and adding - 

This is the panegyric of a man reflecting with tender- to it a fourth book. This was accordingly executed iiv 
nef* on the memory' of hi* friend and benefaftor ; but it ap- 2742, and publilhed early it* 1743, v/ith note* by our au- 
proaches much nearer to the truth than the cenfures of thofe thor ; who, in confcquence of it, received his ftiare of the a- 
cabalillic critics, who, faftenmg upon fome weak part of the bufe which Mr Cibber liberally beftowed on both Mr Pope 
k)ivinc Legation, or perhaps never having looked into it, and his annotator. In the latter end of the lame year he 
have ridiculoufly contended that the author was far from publithed complete editions of “ The Eflay on Man,” and 
being craincrt as a tcholar (a), and that his work is inimi- “ The EiTay on Ciiticilm;” and from the tpccimen which 
cal to die eaufe of Chriftianity 1 Putting partiality unde, be there exhibited of bis abilities, it may be prefumed Mr 

Pope 


(a) We have heard this affirmed by narrow-minded clergymen, who were deftitute themfelves of every fpark of fei* 
ence, and had no other claim to literature than what aroie from a flight acquaintance with Hebrew critics of a very 
peculiar call ; to whom, it mull be owned, that no great refpect was indeed ever paid l-y the author of the Divine Lega- 
tion of Mules. 
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Y’arfcur. Ptope determined to commit the publication of thofe work* 
^ tjB ' which lie fhould leave to Mr Waiburton’s care. At Mr 

' Pope’s defire, he, about this time, reviftd and corrected the 

EfTay on Homer,** as it now Hands in tlie laft edition of 
that tranflation. 

The publication of M The Dunciad” was the laft fervtee 
which our auihor rendered Mi Pope in his jcetime. Af- 
ter a lingering and tedious illneli, the event of which had 
been long forefeen, this g'cat poet died on the 3:1b of 
May 1744; and by his v..H, dated the 1 2th of the pre- 
ct-di-g December, bequeathed to Mr Warburtou one half 
of his library, and the property of all fuch ot his worics al- 
ready printed as he had not otherwise difpofed of or alie- 
nated, and all the profits which fhould ariie from any edi- 
tion to be printed after his death : but at the fame time di- 
rected that they fhould be publilhcd without any future 
alterations. 

“ In 1744, Mr Warburton turned his attention to the 
fevcTal attacks which had btcu made oh the “ Divine Le- 
gation,** and defended himfelf in a manner which, if it did 
not prove him to be potfir&d of much humility or diffi- 
dence, at lead demon H rated, that he knew how to wield the 
weapons of controvcrly with the hand of a mailer. His 
hrtl defence now appeared, under the title of “ Hcmrftkson 
irvcial occafioual Reflections, in Anfwcr to the Reverend 
Dr Middieton, Dr Pueocke, the Mailer ol the Charter- 
Houfc, Dr Richaid Grey, and others; ferving to explain 
and juflify divei* Paflagcs in the Divine Legation, objected 
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tionto'ihe preferment given him in 1728 by Sir Robert Warhur. 
Sutton (except die chaplainffiip to. the prince of Wales), to1< * . 

until April 1746, when in was unanimoufly c*kcd by the ’ 
Society of Lincoln’s inn to be their preacher. In Novem- 
ber he putliihed " A Sermon preached on the Tlmukfgi- 
ving appointed to be obferved the Qth of O&obcr, for the 
buppeettion of the late unnatural Rebellion In 1747 aj>- 
peared hi* edition ot Shakcfptare, and his Preface to Cla- 
rUla ; and in the fame year he publifhed, I. “A Letter 
from an Author to a Member of Parliament concerning Li- 
terary Property.** 1. “ Preface to Mrs Cock burn’s Re- 
marks noon the Principles and ReafiUngg of Di Ruther- 
ford’s Fitly on the Nature and Obligations of Virtue,” 

See. 3. “ Preface to a Critical Inquiry into the Opi. 
nions and Practice of the ancient Philolupher*, conctrrin * 
the N-turc of a Future State, and their Method of (cach- 
ing by double Doctrine,'* (by Mr Townc) 1747. lecond 
edition. In 1748, a third edition ot ‘ 4 The .Alliance be- 
tween Church and State, connected and enlarged.” 

44 In 17417, a very extraorJimry attack was made on the , 
moral character sf Mr Pope, from a quarter where it could 
be the lead expected. An infignificant pamphlet, under 
the name of /f Patriot King y war that year publilhcd by 
Lord Rolin^hruke, or by his dirtrtion, with a preface to it,, 
reflecting highly on Mr Pope’s honour. The provocation 
was limply this : The manufeript of that trivial declamation 
had been intruded to the care of Mr Pope, with the charge 
(as it v/as pretended ) lhr»i only a certain number of copies 


to by thofe learned Writers. To which is added, A Ge- fhould be printed. Mr Pope, in his exceffivc admiration of 
ncral Review of the Argument of the Divine Lccation, as 
far as it is yet advanced ; wherein is coofidercd the Relation 
the fcveral Parts bear to each other and the whole. To- 
gether with an Appendix, in AnfWcr to a Lie Pamphlet 
intitlcd. An Examination of Mr W ■ — - *s lecond Propo- 
fction.” This was followed next year by “ Remarks on 
fevcral occational Reflations, in Aiilwcr to the Reverend 
Doctors Stcbbing ami Sykes ; ferving to explain and juflti- 
fy the Two Diifcrtation* in the Divine Legation, concern- 
ing the Command to Abraham to offer up hn Son, and the 
Nature of the Jcwilh Theocracy, objc&ed to by theie learn- 
ed Writers. Part 11 . and laft.” Both thefc anfwers arc 
couched in thofe high terms of confident fuperiority, which 
marked almoll every per foi mancc that fell from his pen du- 
ring the remainder of his life. 

On the 5th ot September 1745. the fricndfhip between 
him and Mr Allen was more clolely cemented by his mar- 
riage with Mifs Tucker, who furrived him, and is now, if 
alive, Mrs Stafford Smith of Prior-park. At that impor- 
tant cribs our author preached and publ.fhed three featon- 
able fermons: 1. 44 A faithful Portrait of Popery', by which 
it is fetn to be the Reverfe of Chriilianity, as it is the De- 
flrudion of Morality, Piety, and Civil Liberty. Preached 
at St Jamcu’s, Weftminfter, October 1 74 5.” 2. 44 A Ser- 
mon occafioncd by the prefent unnatural Rebellion, See. 

Preached in Mr Allen’s Chapel at Prior park, near lSath, 

November 1745 ” 3 44 The Nature o ( National Offences 
truly Itatrd. — Preached on the General Fall day, December 
18. 1745.6.” On account or the lad of thefc fermons, he 
was again involved in a controverfy with his former antago- 
nift Dr Stcbbing, which occafioncd 44 An Apolojctical De- 
dication to the Reverend Dr Henry Stcbbing, in Anfwer 
to his Cenfure and Mifreprefcntations ot the Sermon 
preached on the General Fall, Sic.” 

Notwithflanding his great connections, his acknow- 
ledged abilities, and his dlablifhed reputation, a reputation 
founded on the durable bails of learning, and upheld by the 
slfcccnt and attentive performance of every duty incident to 
hus jDuoo ; yet we do not find lliat he received any addi. 

\ 


hi* guitir t yt'iujophrr, and friend, took that opportunity, for 
fear fo invaluable a treafurc of patriot eloquence fhould be 
loll to the public, to exceed his commiflion, and to run ofT 
more copies, which were found, after his death, in the print- 
er’s warehouse. This charge, however frivolous, was ag- 
gravated beyord meafuie ; and, notwithllandin • the proofs 
which Lord Bolingbrokc had received of Pope’s devo- 
tion to him, envenomed with the utmofl malignity. Mr 
Warburton thought it beeaxe him to vindicate his tiecrafed 
friend ; and he did it fo effectually, as not only to lilcucc his ^ 
accufer, but to cover him with confulion ;£.*’ * 

About this time the publication of Dr Middleton’s In- iVjrLurtm^ 
qn»Ty concerning the miraculous Powers of the Chriflian 
Church, gave rite to a controverfy, which was managed 
with great warmth and afperily on both fidcs, and not 
much to the credit of either party. On ihisoccaiion Mr 
Warburton p it M tilled an excellent performance, written with 
a degree of candour and temper, w hich, it is to be lamented, 
he did not always cxcicife. The title of it was 44 Juu .n ; or a 
Difcourfe concerning the Earthquike andficry Eruption which 
defeated that Emperor’s attempt to rebuild the Temple at 
Jerufalem, 1750.” A fecund edition ol this difcourfe, 44 with 
Additions,” apprared in 1751, in which year he gave the 
public his edition of Mr Pope’s Works, with Notes, in nine 
volumes 8vo ; and in the l?mc year printed 44 An Anfwer 
to a Letter to Dr Middleton, inferted in a Pamphlet inti- 
tlcd, The Argument of the Divine Lection fail lyr listed, ” 

&c. ; and 44 An Account of the Prophecies of Arifc Evans, 
the Welfh Prophet in the laft Century,” annexed to the firft 
volume of Dr Jortin’s Remarks on Eccletiaftical Hittory,. 
which aJ ter wards lubjc&cd him to much trouble. 

In 1752, Mr Warburton publifhed the firlt volume of 
a courfc of fermons, preached at Lmcolo’s Inn, intitlcd, 

44 The Principles ot Natural and Revealed Religion, occa- 
fionally opened and explained and this was two years 
afterwards followed by a lecond. After the public had 
been fome time promifed, it may, from the alarm which % 

was taken, be almofl faid threatened with, the appearance of 
Lord Bolingbrokc’s Works, they were about this time 

printed* 

~\ 
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Warhor- printed. The known abilities and infidelity of this noblc- 
1 n man had created apprehenlinn# in the ir.irxLof many people, 

* ot the pernicious effects, of hi# dudrine* ; and nothing hilt 

the appearance of hii whole force could have convinced his 
friend#, how little there wan to be dreaded from arguments 
againft religion fo weakly iupported. Many anfwers were 
foon publilhcd, but none with more acutcncls folidity, and 
fprit htlincl , than “ A View of Lord Bolingbroke’s Philo- 
fophy, in two Letter# to a Friend, 1754.;" the third and 
fourth Utter# were publifhed iu 1755, with another edition 
of the two former ; and in the fame year a ftnaller edition of 
the whole ; which, though it came into the world will tout 
a name, was univcrtally aferibed to Mr Warburton, and af- 
terwards publicly owned by him. To fome copies of this 
is prefixed an excellent complimentary tpittlc hots the Pre- 
fidmx Monte iouicu. dated May 26. 1754. 

At this advanced period of his life, that preferment 
which his abilities might have claimed, and which had hi- 
therto been withheld, feemed to be approaching towards 
lutn. In September 1754, he was appointed r nc of his 
Majefty’f chaplains in ordinary , and in the next year was 
prefcutid to a prebend in the cathedral of Durham, on the 
death of Dr Mangey. About this time the degree ol Doc- 
tor o* Divinity was conferred on him by Dr Herring, then 
archkifhop ot Canterbury. A new im predion of The Di- 
vine Legation, being riow called for, he printed a fourth 
edition of the full part of it, corrected and enlarged, divi- 
ded into two volumes, with a dedication to the earl of Hard- 
wickc- The fame year appeared “ A Sermon preached be- 
fore hii Grace Charles Duke of Marlborough, Prcl'dcut, 
and the Governors of the Hofpital for the Small-pox and for 
Inoculation, at the Parifh-church of St Andrew, Holbom, 
April the 24th, 17 55.” And in 1756, “ Natutal and Ci- 
vil Events the InffrumecU of God’s Moral Government ; a 
Sermon, preached on the tail public Faff-day, at Lincoln's 
Inn Chapel.'* 

In 1757, Dr Warburton meeting with Mr Hume’s trad, 
entitled, The Natural Hiffory of Religion, filled the margin 
of the book, as well as lomc interleaved (lips nf paper, with 
many feverc and (hrewd remarks or the infidelity and natu- 
rali fin of the author. Thefe he put into the hands of his 
friend Dr Hurd, who, making a few alterations of the ffylr, 
added a Ovort introduction and cenclulioo, and publifhed 
them in a pamphlet, entitled, ** Remarks on Mr David 
Hume’s Natural Hiffory of Religion, by a Gentleman of 
Cambridge, in a Letter to the Reverend Dr Warburton." 
This lively attack upon Mr Hume gave him fo much of- 
fence, that he thought proper to vent bis fplccn on the fup- 
pofed author, iu the poffhumous dilcourfe which he called 
bis Life; and thus to do greater honour to Dr Hurd than to 
apy other of his numerous antagoniffs. 

Towards the end of the year 1757, Dr Warburton was 
promoted to the deanery of Briftol ; and in the beginning 
of the year 1760, he was, through Mr Allen’s intereff 
with Mr Pitt, afterwards earl of Chatham, advanced to the 
htlhopric of Glouceffer. That great miniffer is known to 
have declared, “ that nothing of a private nature, ‘fince he 
had been in office, had given trim fo much pleafure as bring- 
ing our author on the bench." There was, however, auo- 
, thcr miniffer, who dreaded his promotion, and thought that 

he faw a fecond Attcrbury in the new bifttop of Glouce- 
ffer ; but Warburton, fays bifhop Hurd, bad neither talents 
nor inclination for parliamentary intrigue or parliamentary 
eloquence ; he had other inffruments of fame in his bands, 
and was infinitely above the vanity of being caught 
\ DryJn. “ Willi the fine notion of a bufy man 

He was conic crated on the 29th of January 17699 and 


on the 30th of the fame month preached before the hotife Wa’far- 
of lords. Id the next year he printed u A Rational Account ttw u 
of the Nature and End of the Svcrament of the Lord's Sap- 1 * 
per." In 1761, lie publifhed ** The Doctrine of Grace ; or 
the Office and Operations of the Holy Spirit vindicated from 
the inlullt of Infidelity and the Abides of Final ic if m," 2 voU 
12 mo ; and in the fivccccding year drew upon himfclf muck 
illiberal abufc from fane writers ot the popular party, on 
occafion of hi* complaint in the haufe of lords, on the 15th 
ot November >763, agaiuff Mr Wilkes, for putting hit 
name to certain notes on the iu'amotu “ Effay on Wo- 
man." 

In 176; he publifhed a new edition of the fecond part 
of the Divine Legation, in three volumes \ and as it had 
now received his Lit hand, he prefented it to his great 
friend Lord Mansfield, in a dedication which deferves to be 
read by every per Ion who efteems the well being of facie*/ 
a« a concern of any importance. It was the appendix to 
this edition which produced the well-known contreverfy be- 
tween him and Dr Luwth, which we have noticed cite* 
where (fee Lowtk), as doing no great honour, by the 
made in which it was conducted, to either party. In the 
next year he gave a new and much improved edition of die 
Alliaucc between the Church and State. This was follow- 
ed, in 1767, by a third volume of fermons, to which is add- 
ed, his firff Triennial Charge to the Clergy of the Diocefe 
of Liloucefter; which may be fafely pronounced one ot the 
mod valuable ditcourfes of the kind that is to be found i:t 
our own or any other language. With this publication he 
doled his literary courfe ; except that he made an effort to- 
wards publilhing, a: d atlually printed, the ninth and Ltl 
book of the Divine Legation. This book, with one or two 
occasional lermons, and lame valuable directions for the Itu- 
dy of theology, have been given to the world in the fplenditl 
edition of hu works in fevcri volumes 4 to, by his friend and 
biographer the preient bilhop of Worcester. That prelate 
contdnrs, that the ninth hook of the Divine Legation dis- 
plays little of that vigour of mind and fertility of invention 
which appear fo confpicuous in the former volumes ; but he 
adds, perhaps truly, that under all the drfadvantages with 
which it appears, it is the noblcff effort which has hitherto 
been made to five a rationale of Cbnffianity. 

While the bifhop of Glouccltcr was thus exerting his lafk 
(Length in the caufc of religion, he proje&ed a method by. 
which he hoped to render it cffc&tiai fcrvice after his death, 
lie transferred L. 500 to Lord Mansfield, Sir Eardlcy 
Wflmot, and Mr Charles Yorkc, upon truff, to found a lec- 
ture, iu the form of a courfe of fermons, to prove the truth 
of revealed religion in general, and of the Chri Ilian in par- 
ticular, from the completion of the prophecies in the Old 
and New Teffamcnt, which relate to the C brill tan church, 
efpccially to tlie apotlacy of l'apal Rome. To this foun- 
dation we owe the admirable Introductory Lectures of 
Hurd, and tlx well-adapted Continuation ot Halifax and 
Bagot. 

It is a melancholy reflection, that a life fpent in the 
<onffant purfuil ot knowledge, frequently terminates in the 
lofs of thufe powers, the cultivation and improvement of 
which aje attended to with loo llrictand unabated a degree 
of ardour. This was iu fame degree the misfortune of Dr 
Warburton. Like Swift, and the great duke of Marlbo- 
rough, he gradually funk into a fituation in which it wav 
a fatigue to him to enter into general converfation. There 
were, however, a few old and valuable friends, in whole 
company, even to the Lit, hie meuul faculties were exerted 
in their wonted force ; and at luch times he would appear 
cheerful for icvcral hours, and on the departure ot htn 
friends rarest a* il were within iurnidi. This melancholy 

habit 
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w»*W- Habit was narrate'* by the loft of hit only Ton, a very pro- 
miiing jroung gentleman, who died of a confirm ption but a 
1 ftiOTt tunc before the Bifhop, who himfelf refigned to fate 
in the 8 1 ft year of his age. A neat marble monument lias 
been crctted to him in the cathedral of Glouccftcr, with this 
iafcnpuoo — 

To the Memory of 
Wiliiam Warbvrton, D. D. 

For more than 19 Years Bifhop of this See; 

A Prelate 

Of the mod iublime Genius, and rxquiOtc Learning. 

Both which 'ttlents 
He employed, thrmi h 1 long Life, 

In the Support 
Of what he firmlv believed. 

The Christian Religion ; 

And 

Of what he efteemed the beft F.ftablifhment of it r 
The Church or England. 

He was born at Newark upon Trent, 

Dec. 24. 1698. 

Waa confccrated Bisjior o: Glouceftef, 

Jan. 20. 1760. 

Died at bis Palace, in litis City, 

June 7. 1779. 

And was buried near this Place. 

WARD (Dr Seth), an Englifh prelate, chiefly famous for 
hi» knowledge in mathematics and atirouomy, was bom at 
Buntingford in Hertfbrdihire, about the year 1617. He was 
admitted of Sidney college, Cambridge, where lie applied with 
great vigour to his ftudics, particularly to the msthemitics, 
auid was thofen feHovrof his college He was involved not a 
little in the conftqoenct* of th£ civil var, but foon after the 
Kettoratian obtained the bilhopitc of Exeter; in 1667, lie 
was translated to Saldbtiry ; and in 1671 was rna *c chancel- 
lor of the order of the garter ; he was the firtt Proteftant 
bifhop that enjoyed that honour, pud lie procured it to be 
annexed to the fee of ihlribury. Bifhop Ward was one of 
thofc unhappy perfona who have the misfortune to furvive 
then tentes. wh’ch happened in coafaqoente ot a -ever ill 
cured; he. lived to the Revolution, without knowing any 
thing of the matter, and died in 1690. He waa the author 
of fcvcral Latin works in mathematics and ailronomy, 
which were thought excellent in their day ; but their ufc 
has been fuperfeded by later dilcoveries and the Newtonian 
philofophy. 

Ward (Dr John), was the Ion of a diflentiag minifter, 
and born at London in 1679. He for (ome years kept a 
ichool in Venter-aHey, Moor fields; but rendered Imnielf fo 
eminent in the iludy of antiquity, that in 1720 he was cho- 
ftn profeffor of rhetotic in Gteffiam college : in 17a ?, du* 
ring the prefidcncy o' Sir lfaac Newton, he was cletted a* 
fellow of the Royal Society; and in 175a one of the 
vice presents, in which office he was continued to his 
death. He was elected one of the t rollers of the Biitifh 
Mufrum in 1753, *ud died at Grefham college in 17^8. 
The work tor which he is beft known, is his Lives of (he 
Pro ft (Tor* ol Grtfham College ; which is a confiderable ad- 
dition to the hiftory of learning in our country. His 1 -cc- 
torea on Oratory wire published after his death, in two vo- 
lumes 8vo. 

Ward, is mmaufly ufed in our old books: a waid in 
London is a diftritt or drvifron of the city, committed to the 
ipecia) charge of one of the aldermen ; and in London there 
are 26 wards, according to the number of the mayor 
and aldermen, of which every one has his ward for his 
proper guard and jurifdictitu. A lor eft is divided into 


wards ; and a prifon is called a ward. Laftly, the hetr df Ward 
the king’s tenant, that helJ in capile, was termed a %uard du- U - . 
ring his nonage ; but this wardftiip is taken away by the fta- . tp ‘. 
tute r 2 Car. II. c. 24. 

fViKD-Htdding, in Scots law. Sec Law, N* clxv. 1. and 
clxvi. 3. 

W.**D ffool, or Wiidd-hook, in gunnery, a rod or ftaff, 
with an iron end turned ferpentwife, or like a ferew, to 
draw the wadding out of a gun when ij is to be unloaded. 

WARDEN, or Guardian, one who has the charge 
or keeping of any perfon, or thing, by office. Such is the 
warden of the Fleet, the keeper of the Fleet prifon ; who 
has the charge of the prifoners there, efptcislly loch as arc 
Committed from the court of chancery for contempt. 

WARDHUYS, a port of Norwegian Lapland, 120 
mile* tout h call ot the North Cape, E. Long. 31. 12. 

N. Lat. 7-. *3 

WARDMOTE, in London, is a court fo called, which 
is kept in cvc>y waid of the city ; an tiering to the turiakt 
cornua ol Rome. 

WARDROBE, adofet or little room adjoining to * 
bed chamber, lenring to difpofc and keep a perfon’» appa- 
rel in ; or fur a fCrvant to lodge in, to be at hand to wait, 

&c. 

Wardrobe, in a prince’s court, is an apartment wherein 
his robes, wearing apparel, and other ncct 'faries^ arc prefer- 
ved under the cate and direttion of proper officers. 

In Britain, the M»fier or Keeker of the Great IVa mdmobm 
was an officer of great antiquity and dignity. High pri^ 
vileges and immunit’cs weie conferred on him by king Hen- 
ry VI. which - were confirmed by hit fucceflbra ; and king 
James I. not only enlarged them, but ordained that this of- 
fice fhould be a corporation or body politic for ever. 

It was the duty of this office to provide robes for the co- 
ronations, marriages, and funerals of the royal family ; to 
furnith the court with hanging*, cloths of Hate, carpets, 
beds, and other neceffimc* ; to furnifh ho life* for amhaffa- 
dora at their lirft am-nd ; cloth, of ftste, and other furni- 
ture, for the lord lieutenant o* Ireland, and all his majefty's &Mfi*** 
ambafiadoi's abroad 5 to provide all robes for foreign km ^ 

of the gaiter, robes for the knights of the garter at home ; ’ 

robes and all other furniture lor the officers of the garter ; 
coats for kings, heralds, and purluivants at arms ; robes lor 
the lords of the Ircalury, and chancellor of the exchequer, 

St c. livery for the lord chamber lain, grooms oi hi* majetty’a 
privy chamber, officers of his maj. fly’s robes ; for the two 
chief juftrers, for al! the harons ol the exchequer, and levtral 
officers of thefc courts ; all liveries for his majefty’t fervants, 
as yeo nan of the gtrard, and wardens of the 'Lower, trum- 
peters, kettle-drummers, drummers, and fifes ; the mcilen- 
gers, and all belonging; to the ftables, as coadimen, footmen, 
littermen, poftilioiis, and grooms, 6tc. all the king’s coaches, 
chat ion, harneftes, laddie*, bits, bridles. Sic. the king’s wa- 
ter-mew, game-keepers, &c. alfo fniniture for the roydl 
yachts, and all rich embroidered tills, and other furniture 
(or the barge*. 

Belides the matter or keeper of the wardrobe, who had 
a fahwy of L. 2000, there was hit deputy, who had L. 1 ;a, 
and comptroller aiul a patent clerk, each of whom has a * 
friary of L. 300. I -elides many other inferior officeie and 
ferrants, who were all (worn feivants to the king. 

There was likewise a removing waidrooe, who had its 
own fet of officers, and Handing wardrobe-keepers at St , 
James’*, Vtfiuifor Cattle, Hampton Court, Kenlicgton, and 
Somcrfet Houfe ; but the whole of the wardrobe cflahhih- 
mer.t was abolifbed by att of Parliament in 1782, and the 
duty of it in future to he done by the lord chamberlain. 

WARDSHIP, in chivalry, one of the incident* of te- 
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nure by knight-fervice. See FtODAi K sight Ser- 

viet % and Tenure. 

Upon the death of a tenant, if the heir wan under the 
age of 21, being a male, or 14, being a female, the lord 
was in titled to the ward (hip of the heir, and wan called the 
g irJim in ' hivalry . This ward Ih ip con filed in having the 
cuftody of the body and laud* of fuch heir, without any ac- 
count ot the prontf, till the age ot 21 in mules, and 16 in 
females. For the law fuppofed the heir-male unable to per- 
form knight- fervice till 2t $ but as fur the female, fhc was 
fuppoitd capable at 14 to marry, and then her hufbaud 
might perform the fervice. The lord therefore had no 
ward (hip, if at the death of the anccftor the heir-male was 
of the full age of 21, or the heir-female of 14 : yet if fhc 
was then under 14, and the lord once had her in ward, he 
might keep her fo till 16, by virtue of the ilatutc of Weft- 
miutler, I. 3 Edw. I. c. 22. the two additional years be- 
ing given by the legiilature for no other rcaion but merely 
to benefit the lotd. 

This wart! Ih ip, fo far as it related to land, though it was 
rot nor could be pait of the law of feuds, fo long as they 
were arbitrary, temporary, or for life only ; yet when they 
became hereditary, and did confcquently often defeend upon 
infants, who by rcafon of their age could neither perform 
nor Ripulate for the fervice* of the feud, does not feem up- 
on r eodal principles to have been unrcafonablc. For the 
wardfhip of the land, nrcuflody of the feud, was retained by 
the lord, that he might out of the profits thereof provide a 
fit perfon to lupply the infart’i let vices till he fhould be of 
age to perform them lumfelf. And if we conftder a feud 
in its original import, as a ftiperd, fee, or reward^for actual 
fervice, it could not be thought hard that the lor «3 fhould 
withheld the Aipend fo long as the fervice was fufpttuk-d. 
Though undoubtedly to our Eni-liih ancertors, where fuel* 
flipendary donation was a mere fuppolition or figment. It 
carried abundance of hardfltip ; and accordingly it, was re- 
lieved by the charter of Henry I. which took this cultody 
from the lord, and ordained that the cuftody, both of the 
land and the children, (hould belong to the widow or next 
of kin. But this nobc immunity did not continue many 
years. 

The wardfhip of the body was a confcqnence of the ward- 
fhip of tire land ; for he who enjoyed the infant's ertate was 
the propereft perfon to educate and maintain him in his in- 
fancy : and alio in a political view, the lord was moil con- 
cerned to give his tenant a lu (table education, in order to 
quality him the better to perform thofe fcrvices which in his 
maturity he was bound to lender, 
r When the male heir arrived to the age of 1 1, or the heir* 
female to that of 16, they might fue out their livery or cu- 
Jltrlemain ; that is, the dtlivery of their lands out of their 
guardian’s hand*. For this they were obliged to pay a fine, 
namely, halt-a-year's profits of the land ; though this items 
exprefdy contrary to magna tbaria. However, in coniidera- 
lion of their landg having been fo long in ward, they were 
cxcufed all reliefs, and the king’* tenants alfo all primer fei- 
fins. Ln order to alcertain the profits that srofe to the 
crown by thefc tmits ot tenure, anti to grant the heir his li- 
very, the itinerant julliccs, or jutticcs in eyre, had it former- 
ly in charge to make inquiiitioii concernin' them by a jury 
of the county, commonly called, an imfbi/itio p»Jl mortrm ; 
which war inllituied to inquire (at the death of any man of 
fortune) the value of his cllalc, the tenure by whieh'it was 
holdcn, and who, and n 1 what ape, his heir wan ; thereby fo 
afeetuin the relief and value o e the primer fe'fin, or the ward- 
fhip and lively accruing to the king thereupon. A manner of 
proceeding that came ra proceh of time to be greatly abufed, 
nnd at length an intolerable grievance ; it being one of the 


principal aecvfations againft Empfon and Dudley, the wick- 
ed engines of Henry V II. that by colour of falfc inquisi- 
tions they compelled many perfwtis to fue out livery from v 
the crown, who by no means were tenants thereunto. And 
afterwards a court of wards and liveries was eretted, for con- 
ducting the fame inquiries in a more folcrnn and legal man- 
ner. 

When the heir thus came of full age, provided he held a 
knight’s fee, he was to receive the order of knighthood, 
and was compellable to lake it upon him, or elie pay a 
fine to the king. For in thofe hero i cal times no periou 
was qualified for deeds of arms and chivalry who had not re- 
ceived this order, which was conferred with much prepara- 
tion and folemnity. We may plainly difeover the footftep* 
of a fimilar cuftotn In whit Tacitus relates of the Germans, 
who, in order to qualify their young men to bear arms, 
preferred them in a full aficr.bly with a fhicld and lance ; 
which ceremony is fuppofed to have been the original 
of the feudal knighthood. This prerogative, of compel- 
ling the vaffals to be knighted, or to pay a fine, was cx- 
ptchJy rccognifed in parliament by the ll state ds m'dttibui , 

1 Edw. II. ; was exerted as an expedient for railing money 
by many of our bell prince*, particularly by Edw. VI. and 
Elizabeth ; but this was the occafion of heavy murmurs 
when exerted by Charles I. : among whofc many misfortunes 
it was, that neither him fell nor his people ieemed able to di- 
ftinguifh between the arbitrary ft retch and the legal exer- 
tion of prerogative. However, among the other conceffions 
made by that unhappy prince before the fatal recourfe to 
arms, lie aprred to divert hhnfclf ot this undoubted flower of 
the crown; and it was accordingly aboliihcd by ilatutc 16 
Car. I. c. 20. 

WARE, a town of Hcrtfordfhirc, with a market on 
Tucldavs, and a fair on the i/ft Tuefday in April, and Tuc£ 
day befqrc St Matthew’s day (Sep. 21.) tor korfes and 
other cattle. It is a Urge, well frequented, and well inha- 
bited thoroughfare town, feated on the river Lea, 21 miles 
north of London. It carries on a great trade in malt and 
com, which they are continually fending in large quantities 
to London. E. Long 0. 3. N. Lat. 51. 50. 

WARN, in law, is to lummun a perfon to appear in a 
court of j nil ice. 

WARNING of TtitAMts, in Scots law. See Law, 
N v clxvii. 16. 

W'\RP» in the manufactures, a uame for the threads, 
whether of filk, wool, liven, hemp, Sc c. that are extended 
lengibwife on the weaver’s loom ; and aernfs which the work- 
man, by means of his (buttle, pities the threads of the woof, 
to form a cloth, ribband, fuftian, or the like. 

Warp, a Irnall rope employed occafionally to remove a 
(hip from one place to another, in a port, road, or river. 
And hence, 

7 *> lV.ar f is to change the fitrfation of a (hip, by pul- 
ling her from one part of a harbour, Ac. to fume other, by 
means of warps, which are attached to buoys j to anchors 
funk in the bottom ; or to certain ftations upon the (bore, 
as polls, rings, trees, 5 cc. The (hip is accordingly drawn 
forwards to thofe ftatjons, either by pulling on the warps 
by hand, or by the application of feme purchafe, as a tackle, 
windla.s, or caprterti, upon her deck. 

When tli is operation is pcrlormcd by the (hip’s letter an- 
chors, thefe machines, together with their warps, arc car- 
ried out in the boats alternately towards the place where 
the ("hip is endeavouring to arrive : fo that when (he isdraira 
up clofe to one anchor, the other U carried out to a com- 
petent distance before her, and being funk, ierves to fix the 
other warp, by which (he is fait her advanced. 

Warping is generally ufed when the fails are unbent, or 
4 . when 
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when tJu*y cannot be fuccetsfuUy employed, which may ei- 
ther arife from the unfavourable Ante of the wind, the op- 
portion of the tide, or the narrow limits of the channel. 

WARRANDICE, in Scot* law. See Law, N» clxiv. 
XI. 

WARRANT, t* a power and charge to a conftable or 
•ther officer to apprehend a perfon accufed of any crime. 
It mav be iffued in extraordinary cafe* by the privy 
council, or frcrctarie* of Rate ; but molt commonly it i« il- 
(uedr by jut) ices of the peace* Thi* they may do in any 
cafes where they have a jurisdiction over the offence, in order 
to compel the perfon accufed to appear before them ; for 
it would be abfurd to give them power to examine an of- 
fender, unhfj thry had alfo power to compel him to attend 
and fubmit to fuch examination. And thia extends to all 
treafons, felonies, and breaches of the peace ; and alfo to all 
Rich offence* as they have power to puniih by ftatute. Be- 
fore the granting of the warrant, it ia fitting to eaamiue 
upon oath the party requiring it, as well to afccruio that 
there is a felony Or other crime actually committed, with- 
out which no warrant fhoold he granted ; as alfo to prove 
the caufe and probability of fufpe&iag the party sgainft 
whom the warrant is prayed. 

This warrant ought to he under the hand and feal of the 
juftire ; (Would fet forth the time and place of making, and 
the caufe for which it is made ; and (Would be dirtded to 
the conftable, or other peace officer, or it may be to any 
private perfon by name. A general warrant to apprehend 
all perions fufprAed, without naming or particularly de- 
fending any perfon in fpccial, is illegal and void for its un- 
certainty i for it is the duty of the magistrate, and ought 
not to he left to the officer, to judge of the ground of fufpi- 
cion. A l o a warrant to apprehend all perfon* guilty of 
fuch a crime, is no legal warrant ; for the point upon which 
its authority refts, is a fa ft to be decided on i fubfequrot 
namely, whether the perfon appiehrndcd thereupon 
be guilty or not guilty. When a wanrant ia received by 
the officer, he is bound to execute it, fo far a* the jurisdic- 
tion of the magiftrate and himfelf extends. A wanrant 
from any of the jufticcs ol the court of king's bench ex- 
tend* over all the kinedom, and is tefted or dated England: 
but a warrant of a juftice of the peace in one county, rauft 
he backed, that is, ligned, by a juftice of another county, 
before it can be executed there. And a warrant for appre- 
hending an Englifti or a Scotch offender, may be indorl'ed 
in the oppofue kingdom, and the offender carried back to 
that part of the united k^gdom in which the offence was 
committed. 

WARRANTY, Warbaktia, in law, a promife, or co- 
venant, by deed, made by the bargainer for himfelf and his 
heirs, to warrant and fectire the hurgainre and his heirt, 
againft all men, for enjoying the thing agreed on or granted 
between them. 

WARREN (Sir Peter), an admiral, diftioguiftied by 
his virtue, learning, and undaunted courage, was defcrodrd 
from an ancient family in Ireland, and received a luitable 
education to qualify him for a command in the royal navy, 
in u hich he lenred for leveral years with great reputation ; 
but the tranfaftion which placed his great abilitcs in their 
full light, was the tsking of Louilbourg in the year 1745, 
when he was appointed commodore of the Britifh fquadron 
frnt on that fervicc. He joined the licet of tranfports from 
Bofton in Canfo-bay on the 25th of April, having under 
his command the Superb of 60, and the I.aunccfton 
and Eltham of 40 gum ; he was afterwards joined by feve- 
ral other men of war fent from England, and took poffef- 
fion of Louiibourg on the 17th of June. The French, ex* 
alperated at this lofs, were conftaotly on the watch to re- 
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take it; and in xyqn fitted out a large fleet for that par- War-nv, 
pofe, and at the fame ti ne another fquadron to profecute ^ *rf+w. 
their fuccels in the Exit Indies. Tbefe fquadron* failed at 
the fame time 5 but the views of the French were rendered 
abortive by the gallant admiral Anfon and Sir P«’ter Warren, 
who had been cicated rear-admiral, who with a large fleet of 
Ihips fell in with the French, defeated the whole fleet, and 
took the greateft part of the men of war. 'ITsis was. the 
bft fervice Sir' Peter rendered to his country a* a Com- 
mander in the Brrtiffi fleet ; for a peace bem.' concluded in 
the iuccccding year, the fleet was laid up in the fcvcral har- 
bours. 

He was now chofen one of the representatives in partis* 
meni for Weftmrnfler ; and in the midft of his popularity 
he paid a vifit to Ireland, his native country, where he 
died of an inflammatory fever in 1752, finceriiy lamented 
by all ranks of people ; and an elegant monument of white 
marble was erefted to his memory in Wcftminfter abbey. 

Warmth, is a franchise or place privileged by preferip- 
tion or grant from the king, for the keeping of bcafts and 
fowls of the warren ; which are hares and coney*, partridges* 
phcifants, and Come add quails, woodcocks, and water- fowl* 
fee. ’1 hefe being fera nature, every one had a natural 
right to kill as he could ; but upon the introdu&ion of the 
foreft laws at the Norman conqueft, thele animals being 
looked upon as royal game, and the foie property of our fa* 
vage monarch*, this franchise of free- warren was invented to 
protect them, by giving the grantee a foie and exclufive 
power of killing Inch game, fo far as his warren extended* 
on condition of his preventing other perfon*. A man there- 
fore that has the franchifc of warren, is in reality no more 
than a royal game-keeper : bpt no man, not even a lord of 
a manor, could by common law juftify (porting on another’s 
foil, or even 00 his own, unlcfs he had the liberty of ffte 
warren. This franchifc is alrooft fallen into difregard fmee 
the new ilalutes for preferring the game; the name being 
now chiefly preferred in grounds that are fet apart for 
breeding hares and rabbits. There are many inftaners of 
keen Iportfmen in ancient times, who have fold their & 
ftates, and referred the frec-warren, or right of killing 
game, to themfelvcs : by which means it comes to pafs that 
a man and his heir* have fomettmes free-warren over ano- 
ther’s ground. 

A warren may lie open ; and there is no aeceffity of in- 
clofing it as there is of a park. If any perfon offend in a 
free- warren, he is puniihablc by the common law, and by 
ftatute 21 Edw. III. And if any one enter wrongfully 
into any warren, and chafe, take, or kill, any coneys with- 
out the Am fen t of the owner, he ftiall forfeit treble damages* 
and fuffer three months imprifonmeut, &c. by 22 and 2 3 
Car. II. c. 25. When coneys are on the foil of the party* 
he hath a property in them by icafon of the poffcffion, and 
action lie* for killing them ; but if they run out of the war- 
ren and eat up a neighbour's com, the owner of the land 
rosy kill them, and no action will lie. 

WARSAW, a large city of Boland, the capital of that 
country, and of the province of Maiovia. It is built partly 
in a plain, and partly cm a gentle afeent rifing from the 
banks of the Viftula, which is about as broad at the Thames 
at Wcftminfter, but very (hallow in fummer. This city and 
its fuburba occupy a vaft extent of ground, and are fuppo- 
fed to contain 70,000 inhabitants, among whom are a great 
number of foreigners. The whole ha* a melancholy appear- 
ance, exhibiting the flrong coot raft of wealth and poverty* 
luxury and drftreCt, which pervades every part of this un- 
happy country. The ftrects arc fpacious, but ill paved ; 
the churches and public buildings are large and magnifi- 
cent ; the palaces of the nobility arc numerous and iplen- 
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W*rl did • but the grcatcft part of the boufct) particularly in the 
_ A fuburbs, arc mean and ill conftru&ed wooden hovtll. — 
ton> Warfaw is 160 miles fouth-esft by_ fouth of Dantzic, 13a 
■- north north-call of Cracow, and 300 north eafl by uorth of 
Vienna. E. Long. 21. 6. N. Lat. 50. 14. 

WART. See Svkgfkt- I ndex. 

WARWICK, the capital of Warwickfhire in Enfland, 
and from which this county dirivca its name. It is very 
ancient, and fuppofed by Cambdcn to be the place called 
by the Romans PrAjidium, where the Dalmatian horfe were 
polled. It Hands on a rock of free.ftonc, of which all the 
public edifices in the town are built. At the Norman in*, 
vafion it was a conhdcrable place ; and had many lmr«rcffes, 
of whom 1 2 were obliged by their tenure to accompany 
the kin# in his wars. It is iupplied with water brought 
in pipes from fpriugs hair a mile from the town, bjriidcs 
what it derives from the welts within it made in the rock: 
and it is eafcly kept clean, by being fituatrd upon a declivi- 
ty. Four ftrects, from tire taur cardinal points of the com- 
pafa, meet in the centre of the town. I he principal pub* 
lie bnikiinjs arc St Mary’s, a very llatvly edircc, an hoi pi- 
ta), a tow n-houfe of free Hone, three charity fchools, and a 
noble bridge over the Avon. It has had fcvcral charters ; 
but is governed at prefent by a mayor, 1 2 brethren, 24 bur- 
geffes, 5 cc. It is a very ha-dfomc populous town, and gives 
title of carl to the laroily of the Grtvilles. W. Long. 
I. 36. N. Lat. 52. 20. 

WASH, among dtftillcrs, the fermentable liquor ufedby 
the malt dfftillera. Sec Brewery. 

WASHING, in painting, is when a defign, drawn with 
a pen or crayon, has Tome one colour laid over it with a pen- 
cil, as Indian ink, bitlre, or tta like, to make it appear the 
more natural, by adding the ihadow of prominences, aper 
tures, See. and by imitating the particular matters whereof 
the thing is fuppofed to confiR. 

Thus they wafh with a pale red, to imitate brick and 
. tile ; with a pale Indian blue, to imitate water and Hate ; 
with green, for trees and meadows ; with faffron or French 
berries, for gold or brafs ; and with fcvcral colours tor 
marbles. 

Washimo of Ortt % the purifying an ore of any metal, by 
means of water, 'rom earth a and Hones, which would other- 
wife tender it difficult of fufion. 

WASHINGTON, a city of North America, now build- 
ing for the metropolis of the United States. It is fcated 
at the juo&ion of the rivers Potomac and the Eailern 
Branch, extending about four miles up each, including a 
trail of territory fcarcely to be exceeded, in point of conve- 
nience, falubrity, and beauty, by any in the worlfr This 
territory, which is called Cdumbia, lies partly in the Hate of 
Virginia, and partly in that of Maryland, and was ceded by 
thefc two Rates to the United States of America, aud by 
them cilablilhed to be the feat of government after the year 
1800. It is divided into fquareK or grand divifrons, by 
flreeta runnim* due north, and iouth, and eaft, and weft, 
which form the ground-work of the plan. However, from 
the Capitol, the prcHdcnt's houfc, and forre of the import- 
ant areas in the city, run diagonal Hrects, from one material 
obje& to another, which not only produce a variety of 
' charming profpcAs, but remove the inf pid (amends which 
renders tome other great cities unpleafmg. The great had- 
ing ftreets are all 160 feet wide, including a pavement of 
2o feet, and a gravel walk of 30 feet planted with trees on 
each fide, which will have 80 feet of paved ilrcet for carri- 
ages. The reft of the ftrects arc in general 1 10 feet wide, 
with a few only 93 feet, except North, South, and Eaft Ca- 
pitol Streets, which arc 160 feet. The diagonal ftrccts arc 
uanicd after the refpeitive Hates compelling the Union , while 


thofe rurRtnT*Tumh and fouth are, from the Capitol eaft- 
v/ard, named Eaft Fift Street , Eaft Setvnd Strett , 5 c c. aad ,0 * 
thole weR of it arc in the fame manner called Weft Firjb 
Street f Wft Second Street, 5 c c. Thofe running eaft and - t - j 
weft are from the Capitol northward named North A 
Street, North B Street, & c. ard thofe fouth of it are called 
South A Street, South B Street, See. The fquarei or divifions 
of the city amount to 1 130. The rectangular fquarcs ge- 
nerally contain from three to fix acres, and are divided into 
lots or from 40 to 80 feet in front, ar.d their depth from 
about 1 to. to 300 feet, according to the ftze of the fquare. 

The irregular divisions produftd by the diagonal ftrerts arc 
fume of them final!, but generally in valuable frtuations. 

Their acute points are all to be cut off at 40 feet, lo that 
no houfe in the cny will have an acute corner. All the 
houfes mull be of brick or 'tone. i he area for the Capi- 
tol (or houfe tor the legiilative bodies) is (ituated upon the 
molt beautiful eminence in the city, about a mile from the 
EafUrn Branch, and not much more from the Potomac, 
commanding a lull view of every part of the city, as well 
as a confi Icra’olc extent of the country around. The prefi- 
dtnt's houfe will Hand upon a rifing ground, not far from 
thc banks of the Potomac, po.Tcfiing a delightful water pro- 
fpect, with a commanding view of the Capitol, and fomc 
other material parts of the city. 

The city being fit ui ted upon the great poll road, exact- 
ly cquidiftant from the northern aud fouthern extremities 
of the Unioa, and nearly fo from the Atlantic Ocean to the 
river Ohio, upon the beft navigation, and in the midft of the 
richeft commercial territory in America, commanding the 
moft extenfivc internal refourccs, is hy far the molt eligible 
fituation for the refidcncc of congrcfa; and it is now pief- 
fing forward, by the public-fpii ited enterprile, not only of 
the people of the United States, but alfo of foreigners. 

WASP, "in zoology. See Vasr.t. 

W ATCH, in the art of war, a number of men polled at 
any paffage, or a company r.f the guards who go on the pa* 
trole. 

Watch, in the navy, the fpace of time wherein one di- 
vifion of a fhip’s crew remains upon deck, to perform the 
neceffary fcrviccs. whilft the reft arc relieved from duty, ci- 
ther when the veflirl is under fail or at anchor. 

The length of the fca-watch is not equal io the (hipping 
of different nations. It is always kept four hours by our 
British fcamen, if we except the dog-watch, between four 
and eight in the evening, that cot. tains two reliefs, each of 
which are only two hours on fjjgk. The intent of this ia 
to change the period of the nigrSF- watch every 24 hours ; fo 
that the party watching from 8 till ia in one night, ftnll 
watch from midnight till four in the morning on the fuc- 
cceding one. In France the duration of the watch is ex- 
tremely different, being in fomc places fix hours, and in 
others feven or eight ; and in Turky and Baibary it is ufu- 
ally five or fix hours. 

A fhip’s company is ufuslly claffed into two parties ; one 
of which is called the ftarbofj and the other the larboard 
watch. It is, however, occafionally fc para ted into tiiree di- 
v ikons, as io a road or in particular voyages. 

In a ihip of war the watch is generally commanded by a 
lieutenant, and in merchant -Ihips by one of the mates; fo 
that it there are four mates in the latter, there are two in 
each watch ; the full and third being in the larboard, and 
the fecond and fourth in the ftai board watch: but in the 
navy, the officers who command the watch ufually divide 
them (elves into three parties, ill order to li ;hten their duty. 

Watch, is alto uicd for a fins 11 portable movement, or 
machine, tor the mrafuring of lime ; having its motion re- 
gulated by a ipiral ipring. 

Watches, 


pr 
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WwA. Watches. ftriAlf taken, are all fuch moermenfs as fhow 
***«*■ " the pa-ts of time ; as clocks are fuch as pdblrfh it, by l\r i- 
king on a bell, flee But commonly the name watch is ap- 
propriated to fuch ts are carried in the pocket ; and clack 
to the large movements, whether they ttrik# the hour or 
pot. See Clock. 

The invention of fpriog or pocket -watches belongs to the 
prefent age. It is true, we find mention made of a watch 
prefented to Charles V. in the hiftoty of that prince : but 
this, in all probability, was no more than a kind of clock to 
be fet on a table, fome rclcmblancc whereof we have Hill 
remaining in the ancient pieces made before the year 1670. 
There was alio a flory of a watch having been difeovered in 
Scotland belonging to king Robert Bruce ; but this we be- 
lieve has turned out altogether apocry phal. The glory of 
this very ufetul invention lies between Dr Hooke and M. 
Huy-sher.s ; but to which of thrm it properly belongs, has 
been greatly difputed ; the Enrjlifh aferibing it to the form- 
er, and the French, Dutch, kc. to the latter, Mr Derhara, 
in his Artificial Clocktnaker, fays roundly, that Dr Hooke 
was the inventor ; and adds, that he contrived various ways 
of regulation. One way was with a load Hone : Another 
with a tender ilrai^ht lpring, one end whereof played back, 
wards and forwards with the balance ; lo that the balance 
was to the fprin-; as tire bob to a pendulum, and the fprin^ 
as the rod thereof : A third method was with two balances, 
«f which there were divers forts ; fome having a fpiral 
(print? to the balance for a regulator, and others without. 
But the way that prevailed, and which continues in mode, 
was with one balance, and one fpring running round the up- 
per part of the verge thereof : Though this has a disadvan- 
tage, which thole with two fpring s, &c- were free from ; in 
'that a Hidden jerk, or confufcd (hake, will alter its vibrations, 
and put it ill an unuiual hurry. 


The time of thefc inventions was about the year i6$B ; Witch- 
as appears, among other evidences, from an inscription on 1 
one of the double balance watches prefented to king 
Charles II su't. Rob. Hooke invet 1. 1658. T. Tompion fecit, 

1675. The invention prefently got aeto reputation, both 
at home and abroad ; and two of them were fent for by the 
dauphin of France. Soon alter this, M Huygens’s watch 
with a fpiral fpring got abroad, and made a great noife in 
England, as if the longitude could be found by it. It is 
certain, however, that his invention was later than the year 
1673, when his book de Hard. Ofilhu. was publilhcd ; where- 
in he has not one word of this, though he has of fcvciai 
other contrivances in the fame way. 

One of theic the lord Brouccker fent for out of France, 
where M. Huygens had got a patent for them. This watch 
agreed with Dr Hooke’s in the application of the fpring 
to the balance ; only M. Huygens’s had a longer fpiral 
fpring, and the pulles and beats were much (lower. The 
balance, in Head of turning quite round, as Dr Hooke’s, 
turns fevcral rounds every vibration. 

Mr Derham fuggeftn, that he has reafon to doubt M* 
Huygens’s fancy fir ft was fet to wotk by fome intelligence 
he might have of Dr Hooke’s invention from Mt Olders 
burg, or fome other of his correfpondents in England ; and 
this, notwithfianding Mr Oldenlworth's attempt to vindi- 
cate hirafclf in the Philofophical Tranfaltions, appears to 
be the truth (a). Huygcne invented divers other kinds of 
watches, fome of them without any firing or chain at all; 
which he called, particularly, pendulum ivmtibet. 

Siriimg IV Arenas arc fuch as, behdes the proper watch- 
part tor mcafuriug at time, have a dock- part for ftrikiug 
the hours, &c. 

Repeating IV atoms , arc fuch as by pulling a firing, See. 
repeat the hour, quarter, or minute, at any time of the day 
5 l 2 or 


(a) To expect perfection in a work of this extent would be unreasonable.-, and we truft to the candour of our readers 
for their acceptance of our belt endeavours : we hold ourfdves much obliged to them for tbeir communications of every 
remark which may enable us to render the Encyclopedia hritaunica more worthy of that moil encouraging reception 
which it^has met with from the Public. To the regular fcrics of articles, the prefent Editor had once realon to believe 
that a Supplement wss to be annexed, which fhouid include not only thofe additions which have been made to the circle 
of the (ciences during the progrefs of the wuik. but likewiie fuch articles as he or his predeccfTor had. through their un- 
remitting occupation or their ignorance, fuffered to cfcapc their notice. In that Supplement he would have corrt&cd all 
fuch errors or milUkcs in the work as mii’ht have been difeovered by himfelf or pointed out to him by his Correspondents. 
But he is no Proprietor, and cannot announce the publication of a Supplement but as an event of great uncertainty, lie ia 
therefore much obliged to his highly refpeded ‘riend and currefpondent who has put it in his power at prefent to do jallice to 
the memory of Dr Robert Hooke ; one of the greatest ornaments of the Royal Society of London during the time of 
its infant Hate and juvenile vigour, and one of the moll cxtcnlive and inventive geniufes that the world has ever feen. 

In the article Haute pbville, we aferibe to that author the invention of the regulating or balance Lpring ot a w itch, 
by which its motion is made as truly equable as by a pendulum. This is verified by the watches of Harrilbn, Arnold and 
others, which do not deviate from equable motion above one fecond in fcvcral days. Tint the importance of this ia 
acknowledged by the intelligent Public , is evident from the ferious and repeated deliberations of the Btitilh Senate, and 
the high rewards which it has given to the makers of fuch watches; and we truft that this will appear to fuch of cur 
leaders as are not fo much intcrefted in mechanical performances a fulficient cxcufe for our anxiety to cive the honour of 
the invention to its right owner. We had collefied from our fearches that Mr Huyghena had difeovered, by hi® anal) Its 
of pendulous motions, what kind of motion would be produced by any kind of varying force, and that a force varying in 
the proportion of its diflancc from the place of reft would produce ifochronous vibrations, whatever might be their ex- 
tent ; and had made experiments on the force of fprings, and found them to vary according to this very law. In conle- 
quence of this, he faw that a balance-watch might be made to anfwcr the fame end with his cycloidal pendulum-clock, 
which he had been for feveral year* trying to fit for the difeovery of the longitude of a (hip at lea, under the protection 
ot the States of Holland and the court of France, having obtained a patent monopoly hum the States and from Louis 
XIV. When, after repeated difappointments, he introduced his propofed watches, with (anguine hopes of their per- 
formance, but before any trial, and applied for fuch an extenfion ot his patent as fhouid alL comprehend a balance regut 
latcd by a lpring, he was oppofed by the watch-markers. They had willingly acquielced in his cxelufive right to the 
pendulum-clock, which was entirely his own demclne ; but they could not help confidcring this extenfion ot hU patent as 
an encroachment on a common which they had pofiefled from time immemorial. The oppofition was general both in 

Holland 
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or night.— Thi* repetition was the invention of Mr Barlow, 
and firft put in pra&ic by him in larger movements or clocka 
about the year 1676. The contrivance immediately f cl 
the other artifts to work, who loon contrived divera waya 
of effe&in;* the fame. But its application to 'pocket- watches 
was not known before king James the Second’s reign ; 
when the ingenious inventor above-mentioned, having direct- 
ed Mr Thompfon to make a repeating watch, was foliat- 
ing a patent for the fame. The talk of a patent cugaged 
Mr Quart to relume the thoughts of a like contrivance, 
whichne had had in view fonte years before : he now effect- 
ed it ; and being preffed to endeavour to prevent Mr 
Barlow's patent, a watch of each kind was produced before 


the king and council ; upon trial of which, the preference Witch 
was given to Mr Quare’s. The difference between them » ^ 
was, that Barlow’s was made to repeat by puihing in two 
pieces 00 each fide the watch-box ; one of which repeated 
the hour, and the other the quarter ; whereas Quart's waa 
made to repeat by a pin that ftuck out near the pendant, 
which being thruft in (as now it is done by thrufting in the 
pendant itlclf ), repeated both the hour and quarter with 
the fame thruft. 

Of the Mnbaaifm of 0 W axcb % properly fo called. 
Watches, as well as clocks, are compofcd of wheels and pi- 
nions, and a regulator to dire& the quicknefs or flownefs of 
the wheels, and of a fpriog which communicates motion to 

the 


Holland and in France, and naturally came to the knowledge of Mr Hautcfcuillc. Thitperlbn was confcious of a double 
tight to oppofe this encroachment, having alfo, though perhaps empirically, and without principle, difeuvered that a 
lpring, applied, to (he balance of a watch, produced a furpriling equability of vibration; and hoped by its means to produce 
a perieft ifochionlfm. By Mr Hautcfeuillc's oppofition the effect of the French patent was flopped for want of regi- 
11 ration. The Dutch patent was however expected, and trials were made. But their refult was unfavourable ; many 
things were wanting befides the true adjuftment of the regulating power of the balance- fpring. Scientific mechanics wa* 
then. in its infancy, Galileo was dead, Newton was but beginning his glorious career; Huvgheos therefore had fewai- 
fiftants. 

The Royal Society of London was juft founded, and Charles 1 1 . or hit brother the duke of York, faw, hit a fritter, haw 
conducive their labours would be to public profperity, and particularly to the improvement of navigation. The king 
therefore enjoined them to turn much of their attention to this objc& : he cftabhnicd the Royal Obfervatory at Green- 
wich for this exprtfs purpofe ; and the parliament held out encouragement for the difeovery of the longitude. It was na- 
tural therefore for Mr Huygheus to look to thi* quarter for encouragement $ and if any one will take the pains to com- 
pare the date* of Mr Huyghcns's mathematical laboars, after his diffcTtation on the pendulum, and his correfpondence 
with the Britifh literati, till he was elected number of the Royal Society, his private correfpondence afterward with Mr 
Oldcnburgh, a German, their fecrctary, and his public correfpondence with him as fccretary of the Society, be will obferve 
the operation of fomclhing more than identific zeal. 

This correfpondence, however, did not anfwer Mr Huyghcns’s hope* ; for it informed him that the ground had beca 
preoccupied by Mr Hooke, who had long before difeovered, that a fpring piopcrly applied to a watch-balance would pro- 
duce ifochronous vibratious, and had alfo long ago applied for a Royal patent for the monopoly. The hiftory of thi* 
application is curious, as a mere nutter of anecdote ; and it is inftruttive, while it is humiliating to human vanity, ftiow- 
icg us, that even in the grtateft chara&crs, genius and talents, and noble and undoubted virtue*, may exift along with 
fume of our lefs honourable propensities, and cannot altogether hinder their operation. There never was a time in which 
it was more proper that every one of us fhould have a monitor, who fhould fometimes call out aloud to us, “ Remem- 
ber that thou art a man,” than the perfent, when fanatic vanity, under the falfe and abufed name of phUofophy, is wa- 
ging war with every thing that is good or true, and threatens to plunge the cultivated portions of the human race into 
their former barbarifm, with the horrid addition of the habits of favage atrocity ; while tbc voice of religion, which would 
call us together as the children of one parent, is flifled amidet the yells of brother fiends. We hope for indulgence, then, 
while wc endeavour, in a few words, to make the hiftory of this invention as clear as can be expe&rd in a fubjedl which, 
does not fo feulibly interrit the public in general, and alter fuch a long interval of time. 

Mr Hooke, from his infancy, had a ftrong predilection for meclianics ; lie had alfo a ftrung propen fit y to fyftein- 
maki.ng ; and, from hi* 6rft year* of ferious occupations, entertained a notion, that every thing might be lormed into a 
fyftem, and that nothing could be profecuted with any well-founded profpe& of improvement unlcfs it was fo treated. 
His amazingly comprehcnfivc genius gtafped at every thing which came under his obfervatioo ; and he immediately began 
to form a fyftem about it. — His writings are full of feraps of fuch fyftematic views; many of them, it muft be acknow- 
ledged, batty, inaccurate, and futile, but (till fyllcmatical. He called them, algebras, and confideml them as having a 
fort of inventive power, or rather as means of difeoveriug things unknown by a proccU fume what fimilar to that art. He 
valued himfelf highly oa account of this view of fcicnce, which he thought peculiar to himCclf ; and he trequcntly fpeaks 
of others, even of the molt eminent, as chiUilbly contenting themfclvca with partial views of the corners of things. He 
was likewife very apt U» coofidcr other inventors a» cncroacher* on his fyftems, which he held as a kind of property, be- 
ing ferioufly determined to profecute them all in their turn, and never recollecting that any new object immediately called 
him off, and engaged him tor a while in the molt eager purfuit. Hi* algebras had already given him many figual helps ; 
and he had no doubt of their carrying him through in every iuvefligaiioo. Stimulated by this overfund expectation, when 
a difeovery was mentioned to him he was too apt to think and to fay, that he had long ago invented the lame thing ; 
when the truth probably waa, that the courlc of his fyftematic thoughts on the fubjc&s with which it was connected had 
really fuggefted it to him, with fuch vivacity, or with fuch notions of its importance, as to make him fet it down in his 
segifter in its own fyftematic place (for this was his conftant pra&icc, worthy of fuch a genius, and nf immenfe fervicC 
to all inquifitive men). But it was put out of his miud by fome new object of purfuit. We, at thi* time, can hardly con- 
ceive the ardour with which every thing was treated in thofie youthful days of icientific novelty. 

His favourite algebra, of which he frequently fpcaks a* an invaluable treafure, and the fourcc of all his reputation, was 
his Mechanical Algebra or Method of Mechanic Invention. Fie fays, that no queftton in mechanics could be prupofed to 
kirn, but he could quickly tell whether it were poftblc to folrc it, and could get into the proper track for the folution. 

Vnfoitunatdy 
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w»fch. the whole machine. But the regulator and fpring of a 
wttc ^ *r« **% inferior to the weight and pendulum of a 
PiXXVlL dock, neither of which can be employed in watches. In 
place of a pendulum, therefore, we are obliged to ufe a 
balance (fig. i.) to regulate the motion of a watch; and 
• fpciog (fi/* 2.) wh ch ferwe. in p!.:cc of a weight, to 
give motion to the wheels and balance. 

The wheel* of a watch, like thofe of a clock, are placed 
in a frame formed of two plates and four pillats. Fig. V. 
represents the inftdc of a watch, alter the plate (fig. 4.) is 
‘ taken off. A is the barrel which contains the Spring (tig. 
a.) ; the chain is rolled about the barrel, with one end of it 
fisted to the hatred A (tig. 5.), and the other to the fufee B. 


When t watch is wound up, the chain which was upon Witch- 
the barrel winds about the fufee, and by this means the ’ 
fpring is ft retched ; for the interior end of the fpring ia 
fixed by a hook to the immoveable axis, about which the 
barrel revolve* ; the exterior end of the fpring is fixed to 
the infidc of the barrel, which turns upon an axis. It ia 
therefore eafy to perceive how the fpring extends itfelf, and 
how its elaftictfy forces the barrel to turn round, and con* 
fequently obliges the chain which is upon the fufee to un- 
fold and turn the fuice ; the motion of the fufee ia comrau* 
meated to the wheel C ( fig. 5. ) ; then, by means of the teeth, 
to the pinion r, which carries the wheel D ; then to the pi- 
nion J, which carries the wheel £ ; then to the pinion e 9 

which 


Unfortunately this perilhed in the burning of Grcfham College, where Mr Hooke had apartments from the Royal Society ; 
arid be does not feem to have replaced it. It was perhaps, like the reft, nothiif^ more than leraps. The Correfpondent 
who favours us with thefe obfervations faw, in 176*, many papers of Mr Hooke** writings in the Society’s archives, 
which had evidently been refeued from the Barnes, and had been in the pclTcfEoo of Mr Waller; part of which he publilh* 
ed, and would have given more had he lived. Many of the leaves were feraps, perhsp* Jingle lines ; many had dates ; 
many of them were fnch as would be fragments of this mechanical algebra. Mr Hooke pofitively fays, that it was by 
this fyftem that he difeovered the regulating power of a fpring. And this beings us to the lubjeft in hand, to which we 
hope the foregoing obfervations will not be thought too long a preface. 

In 165 5 he was admitted into the Invisible Society at Oxford, and was particularly patron! led by Dr Ward, after- 
wards bifhoo of Salifbury, who inttrufted him in aftronomy, and tlrongly recommended to his mechanical genius the 
dtfeovery of fume method of maintaining the vibrations of a pendulum, as of imraenfc fervice to the aftronomer. This 
Hooke accomplilhed immediately, and thought of ufing pendulum clocks for difeovering the longitude at fca ; and his 
method of mechanic inventions quick /y led him, he fays, to the dilcovery of the regulating power of fprings as equivalent 
(nay, he fays, fuperior) to that of gravity. This is remarkable ; for it appears that he had at that time mathematic* 
enough to inform him, that nothing would produce ifochronous vibrations but an accelerative force proportional to the 
fpace t-j It p-iff d through , a truth neither obvious nor eafily come at ; and that the accelerative aftion of gravity on a com* 
mon pendulum was not exaftly in this proportion : but he did not then know the mechanical properties of the cycloid, a 
dilcovery referred t*» do honour to Mr Huyghcns. Our Correfpondent farther informs us, that he recolleft* feeing, amon^ 
the feraps of Mr Hooke’s writing, words nearly to the following purpofc : “ To produce a tranllation of a moveable 

thus — or thus—- — iu ihc fame time, requires a preffing power thus ' ■" y or thus | ---“7 This 

will evidently appear to be a hatty expreflion of a force as the diftance to . I f 

be run through. He had found by experiments, made probably with other 'y 

views, that the force of a fpring was proportional to its deviation from its 

quielcent ftupe, and this whatever was its fhape. Of this truth he now faw 

the value, and marked it in his regifter, and gave it to his friends, agreeably to Jr_, 

the cuftom of the times, in the form of a cipher ce , ui, no, ///, //, uu ; which . 

was afterwards explained “ Ut tenfio^ Jtc vitJ* 


Mr Boyle was then his chief patron, and to him he communicated hisfehetne of meafuring time accurately by a balance* 
watch regulated by a fpring ; and fhowed him watches lo conftrufted, which performed with furprifing accuiacy. Im-» - 
mediately after the Reparation. Mr Boyle acquainted Lord Brouncker and Sir Robert Moray, the mull eminent gentle* 
men of the age for mathematical learning, and for natural knowledge in general, with Mr Hooke's difeovery and fchcmej - 
and thofe gentlemen encouraged him to apply for a patent, and even drew up a form for an aft of parliament, to give him 
a profit on his invention by a duty on fhippmg. This draught was ftiown to the 'king, and be granted ■ warrant for a 
patent to Mr Hooke for 14 years ; which warrant was in the poflcilion of Mr Waller. 

It appears that thefe gentlemen were fo lenftbleof lire me: its t>f the invention, and fo confident of its fuccefs, that they 
aftociated thcmfelves with Dr Hooke in the prosecution of it. But m what refpeft they were to contribute, befides their 
influence iu procuring the patent and the aft of parliament, does not appear. There remained, however, iu Mr Waller'a 
poflcffion feveral fcrulls and drafts of a mutual ajrcement between them to this effeft: In one of them it was agreed, 

that if the profits fhould exceed L. 6000, Mr Hooke Ihouhl have jths of the overplus ; if it fhould be only L.40OG, he 
fhoul J have 4 di, &r. they having the reft; and tliat llr Hooke ftiould be declared the author and ioventcir. - It is probable 
that they were to advance the rroney nccdTary for carrying on tire trade of watchmaking.— Many alterations were made iu - 
the terms of agreement; and it appears, that before aav thing .definitive was done, Hooke was difgufted, becaufe they in* 
filled, that if they or any other perfon (hould fall on any way of improving on thefe principles, they fiiookl enjoy the be- 
nefit of it during the currency of the patent. This he flatly refufed \ fayin', that it was futile invmtit adtiere. h it pro- 
bable that his manner of refill*!, which never was gracious or polite, might offend perfuns of their rank, and contribute 
to put an end to the whole affair ; for it never went farther, and Hooke became much more retentive and alofe • than 1 
formerly. 


But while tilings were on a friendly footing, there occurred fufficiext proofs of Dr H&oke** being the author of the 
invention, and that even Mr Huyghcits could hardly fad of knowing kwncthing of it when he was in England in 166% 
ten or eleven years before he publifiird his claim, and even before he had analyled the motion of pendulous bodies. In 
page 247. of the Society’s Regifter, in t66r, mention is made of Hooke’s watches for the pocket, where the motion is 
regulated by iprings. Now Hooke, ia lu« fi;il watches, employed two opposite fprings, ftraight, and afting on the ba- 
lancer 
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which earrtet the wheel F j then to the pinion /* upon 
which is the balance* wheel G, whole pivot runs in the piece# 
A called the potance t and B called a foiiowr, which a~c fix- 
ed on the plate fi,?. 4. This plate, of whi.Ji only a part ta 
repttfeirte 1, is applied to that of tig. 3. in fuch a maimer 
that the pivots of the wheels enter into holes made iu the 
plate fij- 3. Thus the Kn prettied force -oi the fpring is com- 
municated to the wheels : and the pinion /being jhen con- 
nected to the wheel F» obliges it to tut is (fig. 5.) This 
wheel aft* upon the palettes of the verge 1 , 2, (tig. i.) t the 
axis of which carries the balance HH, ( fig. i«) The phot 
I. in the end of the ^er,'c, enters into the bole e in the po- 
tance \ (fig, 4 ) In this figure the palettes arc reprclcnt- 
eri ; but the balance is on the other Jide of the plate, as may 
be ken i:» fig. 6. The pivot 3 of the balance enters into 
a hole of the cock 13 C (fitf. 7.), a perfpe&ive view of 
which is itprelentcd in fig. 8. Thus the balance turns 
between the cock and the pounce c (fig ^.), as in a kind 
of C’ge, The aftioo of the balance-wheel upon the pa- 
lettes 1, 2 (fig. I.). is the fame with what we have deferibed 
with regird to the Carre wheel in the clock ; i. e. in a 
watch, the balance wheel ob ircs the balance to vibrate 
backwards and forwards like a pendulum. At each vibra- 
tion of the balance a palette allows a tooth of the balance- 
wheel to rfc'tpe | lo that the quickncfs of the motion of 
the wheels u entirely determined by the quickncfs of the vi- 
brations of the balance ; and thefe vibrations of the balance 
and motion of die wheels are produced by die adioo ot die 
Ipring. 

But the quickncfs or ttownefa of the vibrations of the 
balance depend not fuicly upon the action of the >’rcat fpring, 
but chiefly upon the a&iuu of the fpring a, l, c, called the 
fpiral fpring (fig. 9.), (ituated under the balance H, and 
repreicirted in peripeCtive (fig. fi.) The exterior end of 
the fpiral is fixed to the pin «, (tig. 9.) This pin is ap- 
plied near the plate in a, (fig. 6.) ; the interior end of the 
Ipiral is fixed by a peg to the centre of the balance. Hence 
it the balance is turned upon itfclf, the plates remaining im- 
moveable, the fpring will extend itfclf, and make the balance 
perform one revolution. Now, after the fpiral is thus ex- 
tended, if the balance be left to itfclf, the elallicity of the 
fpiral will bring back the balance, and in this manner the al- 
ternate vibrations of the balance are produced. 

In fig. 5. All the wheels above deferibed are rcprrfcnted 
in fuch a manner, that you may eafiiy perceive at firlt fight 
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in fig. to. are reprefiented the wheels under the dial- plate ^ ^ 
by which the hands are moved. Tiic pinion a is adjofted 
to the force of tlie prolonged pivot of the wheel D (fig. J.)s 
and is called a cannon pinion. This wheel revolves in aa 
hour. The end of the axis of the pinion a, upon which 
the minute-hand is fixed, is iquarc ; the pinion (fig. 10.) is 
indented into the wheel 4 , which is carried by the pinion a. 

Fi/. It. is a wheel fixed upon a barrel, into the cavity of 
which the pinion a enters, and upon which it turns freely.- 
This wheel revolves in 1 2 hours, aud carries alone with it 
the hour-hand. For a full account of the principles upon 
which watches and all time-keepers are conilrtided, we mufl 
sefer our readers to a fhort treatife, entitled Thoughts on the 
Meant of improving Watches, by Thomas Madge. . 

IV AfCH-gia/feti i;i a fhip, arc gUfles employed to meafurc 
the period of the watch, or to divide it into any number of 
equal parts, as hours, half-hours, See . fo that the fcveral 
ftattona therein may be regularly kept and relieved, as at the 
helm, pump, look-out, &c. 

W aTCHING, in medicine, is when the patient can» 
not fitep. In fevers it is a dangeuius fymptom, and if lung 
continued ends in a delirium. 

WAFER, a well known fluid, diffufed through the at- 
molphcrc, and aver the iurfacc of tlie globe, and abounding 
in a cctlain proportion in animals, vegetables, and minerals. T 

1 he ufes of water are fo univerfally known, that it would Ufe* of 
be fuperfluous to enumerate them in this article. It is cf* w,cer * 
feu rial to animal and vegetable life \ it makes eafy the in- 
tcicourfe between the moil diitant regions of the world \ 
and it is one of the mofi ufcful powers in the mechanic arts. 

It i6 often found combined with various fubftanccs, and it 
then frequently beneficial in curing or alleviating di (cafes. 

Thole properties of water which fit it tor anlwcting mecha- 
nical purposes are explained in other articles of this Work (fee 
Hyoxostatics, Pneumatics, n J 3. Resistance, and Ri- 
vf as ) i but it tlill remains for us to jjive an account of the late 
celebrated difeovery of thecompofition of water, and the vari- 
ous (ubftancc* which are often found chemically united with it. t 

The ancient philofophera coniidcrcd water as one of the Nat track 
four elements. During the age of the alchy mills, when itmutihk 
was believed that different fubitances could be converted into * aw 
gold, it was alio an opinion, adopted by many, that water 
could be changed into earth. Even fo late as the time of Mr 
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lance by afilk fibre rolled round the cylindric axis of the balance. Mr Hooke, long after this, complained to the Society 
*jf Mr Oldenburgh’s common eat ing this and other things to Huyghens, with whom he had an intimate corr-lpandencc. 
In ffiAy Sir Robert Moray wrote a letter to Mr Oldcnburijh, prcluming, from his intimacy with Mr Huyghens, that be 
would know bow foon his watches wonld be ready, and defined him to alk Mr Huyghens, “ Whether he did not apply a 
fpring to the axis ot the balance ?’* and if he ffiould fay any thing to that purpolc, then to tell him what Hooke bad dene 
in that way, and that he intended more. N. B. Before this time the treaty bad been dropped, and there appeared to Sir 
Robert no farther need of concealment.' 

From thefe and other facts that might be produced, we think it mod evident that Mr Hooke invented the regulating 
fpting of a watch, by which it is made perfedUy adequate to the puipofe of finding the longitude at lea ; that he invented 
it ei fht or ten years before Mr Huyghens thought of fuch a thing, and fifteen years bciurc lie publilhcd it iu the Journal 
det Sfatnnt in 1674- 

Our readers cannot fail of making fume remarks on this anecdote, which will perhaps extenuate a little Mr Hooke*a 
moroie behaviour, and explain, and perhaps cxculc, his difpofition to boat! of his own inventions and arrogate thofc of 
others. If any of the exprcffioiw in the article allotted to his name fhonid have made too unfavourable an impreflion, this 
note r.ay help to fnftcn it. We do not think that it can be inrerred Irom thofc faft* that either 1 iautcrcuillc or Huyghena 
purh in ,i Hooke's invention. The one might fall upon it in the courfe of his many experiments ; and the other. *rom 
hi, mathematical dilcoveries of the requifites for ifochronou* vibrations, might be induced to fry whether fpring* afforded 
Inch a foice. But there can remain no doubt but that Hooke made the dilcovery like a f iulosopmer. It to this 
Work any Supplement fhall be given by the prefent Editor, he will endeavour Ititl farther to wipe away the obloquy 
which has been call upon the memory of Dr Hooke for his arrogance iu claiming the merit of iu v cations/ «// ojed to be 
the property ot others. 
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Viter. Boyle this fentimcnt was not laid afide. He relate*, that 
" T a friend of hi*, by diftIHing a quantity of water an hundred 
times, found at length that he had got fix-tenths of the 
fir ft quantity in earth : whence he concludes, that the whole 
water, by further profecuting the operation, might be con- 
♦erteJ into earth. Others have made experiments to the 
fame purpofc, and feeminjly with the fame fuccefs ; but 
the deception is now found out. Water has the power of 
corroding the bardeft bodies, even glafs itfclf, by long di- 
geftion, efpccially when affifted by heat ; and hence tbofc 
who have made the experiment* juft mentioned have been 
themfelves deceived, by foppofing the earth which really 
came from the containing vcflcl to come from the water. 

Margraaf made fcvcral experiment* to determine whether 
water be tranfmutable into earth, and found that after every 
diftiflation a fediment was left. Lavoificr repeated Mar- 
graaf’s experiments, and gave the explanation which we 
•11 uried to, that the fediment confifted of portions of the 
glafs feparated by the water. Dr Black, in the valuable 
cotirie of lectures which he has for many years delivered, 
with fo much honour to bimfelf, and fo much to the ad- 
vancement of the fcience of chcrr.iftry, goes (till farther : 
he ingenioufty fuppoies, that the alkali, which is an effen- 
tial ingredient in the compaction of glafs, unites with the 
water, and makes the glafs fwclt, and thus occafions fmall 
portions of it to be detached. 

J/tJhrUai Account of the Difeovery of the C mpofttion of Water* 


were, that the light was much more intenfe, and the heat Viter, 
much greater. 

Dining the fame year, and after the publication of the 
volume of Dr Prieftley 'a works, referred to above, Mr Ca-vendiih re- 
vendifh repeated the experiments of Mr Warltire; bntP?* 4 « 
though the velfel which he ufed held 24 ,OCO strains of 
ter, and though the experiment was repeated feveral times ^ 
with common and inftammable air, he could never perceive a ftr 17B4. p- 
lofg of weight ot more than ore-fifth of a grain, and common- 1*6, $u. 
ly none at all. In all theft experiments Mr Cavendifh did 
nnt perceive the lcatl footy matter ; but the initdr of the 
glafs globe became dewy, as Mr Warltire had obferved-- 
The inflammable air was procured from sine. 

That he might examine the nature of the dew, he burn- 
ed yoo,oro grain menlurcs of inflammable air with two 
and a half times that quantity of common air, and the 
burned air was made to pafs through a glalx cylinder chyht 
feet long, and three quarters of an inch diameter, in order 
to depoftt the dew. Thefc two kinds or air were mixed 
and fet on fite by a lighted candle. Ins fttort time 135 
grains of water were condenfed m the cylinder, which had* 
no taftc nor imell, and which left ro ftnfiblc iediment v/hetv 
evaporated to drynefs ; neither did it yield any pungent 
fmcil during the evaporation : in (hurt, it feemed pure ws- 
ter. From this experiment Mr Cavendilh corcluded, that 
when inflammable and common air are exploded in a pro- 
per proportion, almoft all the inflammable air, and near 
one fifth ot the common air, lofe their elasticity, and arc 


That water is not a Ample but a compound fubftance, 
confiding of a mixture of vital and inflammable air, is one 
of the moft aftoniftiing and important difeoveries which has 
been made fincc the origin of chemtftry, or indeed Gncc the 
origin of fcience. The hiftory of this curious and intereft- 
iog difeovery wc (hall trace back with as much prccifion 
and impartiality as pofTible to the firft hints which were 
thrown out upon the fubjefit, and endeavour at the fame 
time to aflign to all who have contributed to the difeovery 
the merit to which they arc rcfptAivcly intitlcd. 

Mr Wari- The firil thing that led chemifts to make experiments 
xt'«cx- concerning the compofitiou of water, was a letter which 
vrnsent Mr John Warltire, kfturer in natural philrfophy, wrote to 
^^‘ 7 ’ dated Bim-ingham 18th April 1781, and 
m publi(hcd in the Appendix to the 5th volume of Dr Prieft. 
ley’s Experiments and Obfervationt. This gentleman had long 
entertained an opinion that the queflion “ whether heat be 
a heavy body,” might be determined by burning infhm- 
mabie air mixed with atmofphcrical air. For (ome firrve he 
was deterred from trying the experiment, from an appre- 
benfion that the confcqucnces of palling the eleftiical (park 
through fo corr.Luftiblc a mixture might be attended with 
dan -er ; but at length, being encouraged by I)r Prieftley, 
he prrpared an apparatus for the purpofc. He got a cop- 
per bdl weighing 1402. and fuffeient to contain three wine 
pints, with a (ciew Hopper adapted to it, fo that no air 
could cfcape. When he filled this ball with inflammable 
ar.d common air, and made the cirri ric fpark to thro' 
it, a lof« of weight wa* obferved. upon an average, about two 
grains. When the fame experiment was made in clofc glafs 
ve-flcla, the ir.fide of the rial?, thou h clean and dr)’ before 
the operation, became imrr.cdi.it 1 . !y wet with dew, and was 
lined with a footy fubftance. When Mr Warltire faw the 
moiftu^e, he faid to Dr Prieftley, that it confi'med an opi- 
nion which he had long entertained, that common air de- 
posits its moifturc when it is phlogifticxlcd. After this 
exper ment had been repeated by Dr Prieftley and Mr 
Warltire in company, they next fired a mixture of vital and 
inflammable air j but the only tfferis which they obierved 


condenfed into dew ; which, when examined, is found to* 
be pure water. ^ 

He wifhed next to examine the efferi produced by firing He obtain* 
a mixture of vital and inflammable air. He took a glafs =‘‘V p,m * f T 
globe holding 8800 grain meafures fumilhrd v*ith*a brafs 
cock, and an apparatus for firing air by eleriricity. The an u infiivr* 
globe was exhaufted of its air by an air-pump, and then amabicair. 
mixture of 19,500 prain meafures of dephlogifticatcd air, 
and 57,0'0 of inflammable air, was conveyed. iiKcrfiively 
from a glafs jar, inverted in water, into the glu'w, and there 
fired by eleriricity. At the end of the experiment, when 
the whole air was confumed, a condenfed licurtir was found 
in the globe, weighing about 30 grains, which was fen fitly 
acid to the tafte ; and, by faturation with fixed alkali ar.cf 
evaporation, yielded near two grains of nitre. This pro- 
duri of nitre moll have been occafioncd by a mixture of 
azotic eras , which had combined with part of the oxygene, 
or dephlogiftfcatcd air ; which arc now well known to be 
the component parts of the nitric arid. Thefc expert-- 
meats, Mr Cavendifh informs us, were made in 1781. 6 

Mr Cavendilh bavin/ mentioned thefc e x p e rim en t s to DrT* 1 ' e *r<‘* 
Prieftley, that gentleman made a courfe ot experiments in 
order Jo inveftigate the fame Juljrri ; an account of whicha rc rat- 
i* published in the Philofophical Tranfariion* for >7 £3, andrd by Dr 
in the Jail volume of his Experiments. Haring formerly Piitltiejr.- 
obferved fcvcral remarkable changes in fluid ftibflances, in 
confcquencc of long expofure to heat in glafs vcfTds her- 
metically fealed, Dr Prieftley formed a defign of cxpolm* 
ail kinds of lolid fubltarces to irreat heats in clofc veflel*. 

As many fub fiances confift of p^ts fo volatile as to fly off 
berore attaining any confideratle degree of heat hi the * 
ulual prcfTorc of the atmolphesc, he imagined that i£ thy 
fame fubiiances were compelled to bear great heats under a 
greater preffure, they might affumc new forms, and under- 
go remarkable changes. Happening to men r ion theft 
ideas to Mr Wntt, tnc ingenious improver ol the ftram- 
engine, Mr W’ntt mentioned a fnrrlar idea of his, that 
it might he pofliblc to convert water or ftcara into perma- 
nent air. 

Bor, 
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w Water. Tor many year* before tins period, Mr Watt tells ui be 
* r ’ had entertained an « pinion, that air was a modification of 
Account of water, which was originally founded on the faffs, that in 
Mr W*t N im>A cafes wherein air was aAually made (which Ihould be 
theory. dittinguifhed from thoic wherein it is only extricated from 
T^^'fubftancea containing it in their pores, or other-wife united 
J3J* * ^ them in the Hate of air), the fubflances were fuch as 
•were known to contain water n one of their conflituent 
parts ; yrl no neater was obtained in the proceffes, except 
what was known only to be Icoftly connected with them, 
luch as the water of the cryflalli/.ation of fahs. Thia opi- 
n ion arofe from a difeovery, that the latent heat contained 
in fleam s!i minified in proportion as the Icnfible beat of the 
watCT from which it was produced increakd. In other 
words, the der.fer the fleam was, the Ids latent heat it 
• contained. 

Having been* informed by Dr Piiellley of the refult of 
the experiment of firing a mixture of dcphlogillicated and 
inflammable air, Mr Watt was enabled to form the very 
theory which has been finccdemonftrattd to be true. 41 Let 
usconfider (faya he) what obvioufly happens in the cafe of 
tlie deflagration of the inflammable and dcphlogillicated air. 
7*hefe two kind# of air unite with violence, they become 
red hot, and upon cooling totally difappear. When the 
veffcl is cooled, a quantity of water is found in it equal to 
the weight of the a : r employed. The water is then the 
' only remaining prod u ft of the proceCi { and water, light, 
and heat, arc all the products, unlcfs there be fomc other 
matter fet free which cfcapes our fenfes. Are we not then 
authorifed to conclude, that water is compofed of dephlo- 
gifticated air and phlogiflon deprived of part of their latent 
TW. TrW or elementary heat ; that dephlogifticated or pure air is com- 
P°^ water deprived of its phlogiflon and united to ele- 
light ; and that the latter are contained 
A. Dc in it in a latent flate, fo as not to be fcnlible to the thermo- 
sk. tom. meter or to the eye ; and if light be only a modification of 
4 i. f. aij. or a circumllance attending it, or a component part 

of the inflammable air, then pure or dcphlogillicated air is 
compofed of water deprived of its phlogiflon and united to 
elementary heat 

We have faid that the theory of Mr Watt is now demon* 
ftrated to be true. To this aflertion an obje&ion may be 
raifed from the language in which he dates his theory ; for 
he explains it by uting the word ph!ogifion t a word which is 
now exploded from philofophy as the name of an imaginary 
jfubftance. But it is (ufficicnt to reply, that Mr Watt ufes 
the word phlogiflon as fynonymous with inflammable air. 
It may be proper alio to add, that the paflage quoted above 
was contained in a letter from Mr Watt to Dr Fried ley, 
dated the 26th of April 1783. 

Mod of the experiments hitherto made favoured the con- 
clulion which Mr Watt had drawn; but fo many difficulties 
occurred to Mr Cavenhfh and Dr Priefllcy, that they Teem- 
ed to hefitate about the theory. Dr Pricflley in particular, 
after confederation, dcclaied againft it ; while Mr Cavcndifh 
only waited till the difficulties rtiould be removed. In the 
mean time experiments were made in a different quarter, 
which gave the molt incontcflablc proofs of the truth of the 
l theory. 

-sRThkh »• M. dc Luc had gone to I^uis in January 1783. During 
eftaMifhed hit fefidence there, he received a letter from Dr Pricflley, 
by experi- announcing the refult of his experiments concerning the -con- 
™arU* ** verfion of water into air. M. de I.uc immediately commu* 
Jdh, f*r Is nicated the contents of this letter to feveral members of the 
par Academy of Sciences. But the difficulties which had oc- 
Dr Luc, currcd to Dr Pricflley p r cvented them from acquitfeing in 
ro ™ Mr Watt’s theory. In the month of June following. Dr 
Xtup!*!*. .Blag den, who was well acquainted with all the experiment# 


both of Mr Cavwdifh and of Dr Pricflley, fcnd of the opi* 
niorts of Mr Watt, made a journey to Paris, in which he "v—* 
had an opportunity of cem veiling on th.s (uhjtfl with the 
lame gentlemen of the Academy to whom M de Luc had 
formerly imparted the experiments of Dr Pricflley. Not- 
withftandtng the additional fads which he was enabled to 
lay before them, he lound them averfe from admitting the 
theory. They fuppofed that the water coUe&ed after the 
cumbultioa of the two kinds of air had been diffolved in 
thrtn before. As the queflion depended upun the proof of 
a fad, they rciolved however to make the proper experi- 
ments for examining it. The celebrated Lavi »if;cr took 
this experiment upon himfilf. It was made on the 24th of 
June in the prcfencc of Di Hlagdcn and many . r rntletne« 
of the academy; and the iucceia was as complete as the moll 
ianguine imagination could have conceived. It was repeat- 
ed by MeiTra Mouge and Member, and the fame refult was 
found. The composition of water was now therefore put 
beyond doubt, and is now almofl uuiverfafly received as an 
unqueflionable fad. 

As we wifh upon all occafiont to aferibe to all eminent Atvetnp a 
men the honour which they deferve, wc Ihould willingly cf- (Riant; 
timatc the comparative merit of thofc philofophers who were 1 ** ***** 
mod adive in this difeovery ; but though wc feel ourfclves^^^^ 
difpofed to be altogether impartial, it is attended with foi„ thnd*. 
many difficulties, that we will not prefume to affirm thatcuvery. 
our opinions are formed with perfect accuracy. With re- •« 
fped to Mr Watt, we think it appears that he was the firft 
perfon who formed the true theory. He had for many 
years before thought it probable, that if the latent heat of 
fleam could be wholly converted into fenfible heat by a great 
incrcafc of heat, the fleam might fuffer fomc remarkable f 

change, fuch as into permanent air. And no fooucr hsdf^ 
he heard of the deflagration of oxygenous and hydrogenous 
gas by Dr PriefUey, than he formed this theory. ’ fl 

Mr Cavrndifh had the merit of making a proper nfc of of Mr Cs* 
Dr Prieftley’s account of Mr Warltire’s experiment, from v «°dilhi 
which Dr Pricflley had been able to draw no condufions, 
but had confidered it merely as a curious fad. Without 
knowing any thing of Mr Watt’s ideas, as far as appears to 
us, he insdc a number of ingenious experiments, which led 
him to conclude, that it was highly probable that water was 
a competition of air. The air which he employed feeras 
not to have been pure ; fo that bcfidcs the water lie procu- 
red a quantity of nitrous acid. He however acted like 10 
able and candid philofopher ; he went as far as his experi- 
ments would permit him, and he went no farther. In one 
point he continued to differ from Mr Watt after his theory 
was made public. Mr Watt fuppoled that water confided 
of dcphlogillicated air (oxygenous gas) and phlogiflon (hy- 
drogenous gas according to him), deprived of part of their 
latent heat ; whereas Mr Cavcndifli thought there wss no 
fuch thing as elementary heat. We mull further add, that 
it was Mr Cavendifli who taught Dr Pricflley to turn to a 
proper account the experiment of Mr Warltire ; and there- 
fore, that it was in fa& from Mr Cavendilh’s experi- 
ments ultimately that Mr Watt was enabled to cflablifh 
his theory* 

The merit of Dr Pricflley lies wholly in his being the io-gf j* 
ftrumeot of promoting this difeovery. He fir A publifhed i»ndftc7< 
the experiment of Mr Warltire ; and when Mr Cavendilh 
had in'ormed him of the fucccfs he had met with in repeat- 
ing that experiment, he began a! lb to ftudy the fame fub- 
jca. His dilcoveries were more ufeful to Mr Watt than to 
the author himfclf; for Mr Watt formed the theory which 
he had formerly been meditating ; but Dr Pricflley never 
came to a ftcady conclufion on the fuhjcCk Wc have read 
over carefully all his papers concerning the couverfkm of 
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W*w. water into air, but cannot help faying, ttoit’ we went 
along with the bewildered author weary and fatigued. FI's 
experiments arc very often made at random, alinofl al- 
ways founded on falfe principle?, and fiddom lead to any 
• thin^ but to doubt and perplexity. M. Lavoifier lent 
him a copy of hit ingenious paper on the compnfitim 
of water; lie repeated tome of the expeiitmuts of that 
illuftrious chcmtll, but he only involved himfclf in num* 
berlcfa difficult ics. We are now no longer furpriftd at the 
Angularity of Dr Pritlllcy'a opinions in religion ; cither at 
his incredulity in (omc things, or at his licentious feotimenu 
in others, lie that can doubt of the conclusive evidence 
which M. Lavoifier has ^iven of the compofrtiou of watfr, 
mull either have received lefs underilandiug than the bulk, of 
mankind, or his mind mull be warped with inextricable 
prejudices. With peculiar pleat urc we mention Dr Black 
‘on this occafion. That gentleman, no left confpicuous for 
his candour arid modcfly than for his ingenuity, had, along 
with all other chcmitls of the time, l>clievcd the dn<£lri»e of 
phlogifton, and taught it in his public lectures ; but, upon 
examining the Lavoilierian fyften, he was convinced of its 
truth, and had the honclty to confefs it, though he whs thus 
obliged to acknowledge to hiB Undents, that he had for 
many years been teaching errors. This acknowledgment 
does much honour to Dr Black, and proves that lie it well 
13 entitled to the high chara&cr which he has fo long held. 
And if M. The merit of M. Lavoifier was great upon the prefent 
Lavodief . occa g eRa From England indeed he received the theory 
and the firfl experiments on the compolttion of water ; but 
he was the firfl pcrl’on who demontlrated the theory, and 
put it beyond doubt. His knowledge of the dillinttion 
between carbolic ard hydrogene, a* well as the perfctl 
accuracy with which his experiments were made, enabled 
him to prove, with as much certainty as physical fcience 
gcncially admits, thttjwater is compoftd of vital and in- 
flammable air. We will now give fomc account of the 
proofs of this fadfc ; and, as we have never feen them ilatcd 
with more clearness and precifion than by M. Lavoifier 
himfclf in his Elements of Chctnitlry, we (hall take our ac- 
count of them from him. 

Proofs of the Compofition of Water. 

Y*r<» f*«>f Exper. t. Take a glafs tube from 8 to 1 2 lines disme- 

the compo. a „d place it acrofs the furnace LFCD, with a gentle in* 
* it-r Ur clination from E to F (a). The higher extremity of the 
onahfi*. tube is then luted to the glafs retort A, containing a known 
Plate quantity of diftilled water. To the lower extremity F is 
ciTtviii. luted the worm SS, the lower end of which is fixed in the 
Fig* >• neck of the bottle H, which bottle has the bent tube KK 
fixed to a fccond opening. This bent tube is intended to 
carry off any claftic fluids which may cfcape into the bottle H. 
A 6re is then lighted the furnace EFCD, fufficient to 
keep the tube EF red hot, but not to melt it. The water in 
the retort A is kept boiling- by a fire in the furnace VVXX. 
The water is gtadually changed into lleam by the heat of the 
two furnaces. It pafles through the glafs tube EF into the 
worm SS, where it is condenled, and then drops into the 
Vot. XVIII. Part II. ' 


bottle H. When the whole witcr is evaporated, and alt W»e*r. 
the communicating veflels are emptied into the bot.le H, it * 
is found- to contain exactly the fame quantity which was put 
into the tetort. This experiment therefore is a U-tvjIc di- 
fl ill at ion. 

Ex per, 2. Every thin 7 bcin£ difpofid as in the laft ex- 
periment, let 28 grains of pure charcoal, broken into ftnall 
parts, and which has been expo fed to a red heat iu a clofc 
vcfifcl, be introduced into the tube EF. Tho experiru-nt 
is then performed in the fame manner as the former. The 
water is evaporated, and a oortion of it w again condenled 
in the worm SS, and then falls into the bottle H ; but at the 
fame time a confiderable quantity of an claftic fluid cfcapes 
through the tube KK, which is received in veflels. When 
the water is entirely evaporated, and the tube* examined, the 
28 0 rains of charcoal have wholly disappeared. 

When the water in the bottle H is examined, it is found 
to have loll 85.7 grains of its weight ; and when the cla'lic 
fluid which patted ofT by the tube KK is weighed, it is 
found to weigh 1 13.7 grains, which k ettflly the weight 
which the water has loti, added to the 28 grams of charcoal 
which had dihppearc^. The chftic fluid, on examination, 

L difeovered to be of two kinds ; namely: 144 cubical incit- 
es of carbonic acid gas weighing t oo grains, and 3&0 cubi- 
cal inches of a very light gas weighing only 13.7 gTains. 

Now 100 grains of carbonic acid gas cor. fn! of 72 grains 
of oxygene, combined with 28 grain* of carbone. It is 
therefore evident, that the 28 grains of chat coal mud have 
acquired '7 2 grains of oxygene from the water. It is alfo 
evi J .cnt, that 85.7 grains of water arc compiled of 7 2 grains 
of oxygene, combined with 13.7 grains of a gas capable of 
being burned. 

Ex per. 3. Every thing bcin? put in the fame order as 
in the two former experiments, with this -difference, that in. 

Head of the 28 grains of charcoal, 274 grain* of foft iron, 
in thin plates rolled up fpirally, are introduced into the tube 
EF. The tube is kept red hot while the water is evapora- 
ting from the retort. After the water has been diftilled, 
it is found to have loft 1 00 grains. The gas or elaflic fluid 
weighs 1 f grains, and the iron has gained 85 gTains addi- 
tional weight, which put together make up iod grains, the 
weight which the water has loft. The iron has all the qua- 
lities which it would have received by being burned in 
oxygenc gas. It is a true oxyd (or calx) of iron. We 
have the iame refult as in the lafl experiment, and have 
therefore another proof for concluding, that 100 grains of 
water confift of 85 grains of oxygenc, and 15 of the bafe of 
inflammable gas (b). iy 

We have now exhibited two fufficient proofs, that water Proof of 
is compotcd ot oxygenc and hydrogene ; but as the corapo ,h ? 
fition of water is fo interfiling and important a fubjefft, M.JJJJJj, by 
Lavoilicr was not fatisfted with thefc proofs alone. He fymhcfij. 
jtiftly concluded, that if water be a compound of two fub- 
flances, it ought to follow, that by reuniting thefc two 
fubtlaaces, water would be produced. He accordingly 
proved the truth of this conclufion by the following ex- 
periment. 

5 K. Exper. 


(a) The tube EF (hould be made of glafs which can bear a ftrong heat without melting. It (hould alfo be coated 
over with a lute compofed of clay and powdered ftoue-warc ; and to prevent it from bending during the experiment, 
it muft be fupported about the middle by an iron bar. 

(b) This elementary fuliftar.ee Mr Lavoifier has denominated hyarogtt re, which fignifies “ the generative principle of 
water from “ water,” and >*'••**• 44 I produce.” When this fubllancc is combined with caloric, it ’3 called hy- 
drogcnoui gat. It is the lighteft Jubilance yet known, being T-rth of the weight of an equal bulk of atmofphcric air. It 
is very combuftible, for it has fo great an attraction for oxygenc, that it attracts it from caloric ; fo that iu inflammable 
property is merely its power of dccompofing oxygenous gas, for it will not bum by itfdf. When drawn into the lungs, 
it produces inftant death. See Acaolqcv. 
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^ F.Mfifr. 4. H? took ft lar^e cryftal balloon A, fig. 2. 
containing about 50 p'nts, and bavin * a large mouth ; round 
which was cemented the plate of copper BC, pierced with 
four holes, through which four tubes pafo. 'Hie tiril tube 
Hi is intended to exhauft the balloon of its air, by adapting 
it to *n air pump. The fecond tube //communicate* with 
a refervoir of oxy/cnous gas placed at MM. The third 
tube d Lt.r is conne&ed with a reieivoir of hydrogcrous ga# 
at NN. The fourth tube contains a metallic wire GL, hi- 
ving a knob at its lower extremity L, from which an elec- 
tric fpark is puffed to f in order to (ct lire to the hydropc- 
eous gas. The metallic wiie is moveable in the tube, tb"t 
the knob L may be either turned towards A or away from 
it, as there is occalion. We mull alfo add, that the three 
tubes H 6 . / /, d L) 1 are furnifhed with flop-cocks. 

It is necefTary that the oxygenous gas, before being put 
into the refervoir, fliould be completely purified Irom car- 
bonic acid. This may he done by keeping it for a long time 
in contaft with a folution of cauft'c potajlt. ITie hydrogenous 
gas ought to be purified in the fame manner. The quan- 
tity employed ought to be double the bulk of the oxyge- 
nous gas. It is bed procured from water by means of iron, 
as was defenbed in Experiment Third. 

Great care mud alto be taken to deprive the •xygenon* 
nr.d hydrogenous gas of every particle of water. For this 
purpofc they arc made to pais in their w:’.y to the balloon 
A, through tails which have a flrontr attradion for water ; 
as the acetite of potafh (a compound of vinegar and vege- 
table alkali), or the muriate or nitrate of lime (the muriatic 
or nitric acid combined with lime). TJ^fe falts arc dilpefed 
in the tubes MM and NN of one inch diameter, and arc 
reduced only to a coarfe powder, that they may not unite 
into lumps, and interrupt the paffage of the gaffe?. 

Every thing being thus prepared lor the experiment, the 
balloon is exhaufted of its air by the tube H A, and is Idled 
with oxygenous gas. The hydrogenous pas is alfo prefTed 
in through the tube d D f by a weight of one or two inch- 
es of water. As foon as the hydrogenous gas enters the 
balloon, it is fet fire to by an eleftric fpark. The emubuf- 
tion can be kept up as long as we pleafe, by fupptyini; the 
balloon with f-rfh quantities of ihcfe two gaffes. As the 
eombufbon advance?, a quantity of water is collt&ed on the 
fide? of the balloon, and trickles down in drops to the bot- 
tom of it. By knowing the weight of the gaffes confumed, 
and the weight of the water produced, we fhall find that 
they arc preciidy equal. M. Lavoificr and M. Meufnirr 
found that it requited 85 parts by weight of oxygenous 
and 15 parts of hydrogenous gas to produce 100 
parts of water. 

*1 bus we hive complete proof?, both analytical and fyn- 
thetical, that’ water is not a fimple elementary fubflance, as 
it has been long fuppofed, but is compounded of two ele- 
ments, oxygenc and hydrogene. We mult add, that M. 
Lovoificr tiled the molt fcrupukuia accuracy in naking the 
experiments which <re have deferibed ; and that he is of 
opinion that the proportions given above cannot be ?? 
from the real truth. Such then is the hiftory and proof of 
the competition of water. We come next tocoafider what 
fubffauces arc chcroic:*!y united or difTolvcd in it. 

AnJyfii 9/ tit tljrreni Subji tnca contained in Water . » 

Smcs it is made certain by obfervation and experiment, 
that water contains maty different kinds of (abidances; ard 
as its qualities, and confequcntly its utes, differ much ac- 
cording to the nature of the fnbfUncea combined with it — 
the knowledge of an eefy ani accuntt method of analyfmg 
waters is become a matter of the uimofl importance. By 
fuch an analylis we (hall be enabled to felc& the piueft wa- 
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ter for the pftrpofes of life, and to avoid water which might . 
be improper and hurtful ; or, when good water cannot he ' » 
had, to fi-parate thofc fubilnnces from it which rtuder it im- 
pure. By tl»e lame important att we fhall find it ofy to , 
didiu^uith thofc waters which are bell adapted to the arts * 
and mono allures; we fhall alfo be able to compare different 
mineral waters, to explain the can fra of their tffcfU in medi- 
cine, and to imitate thofc by art which arc mod efficacious. 

All natural waters are more or left impure ; for water 
his fo (bong an attra&iou for different fuhftanecs, thrt it 
imbibes part of them in every fituarfon in which it i* found, 
not oily when it flows over beds of earth, but when it filter* 
tlyou rh ft rata of metal*, and even when it is difTolvcd in the 
atmofphere. Water cannot be procured i:i a pure date with- 
out undergoing the procefs of diftillaiion. 

Before we proceed to (late the methods by which the dif- 
ferent fubftances found in water may be detected, it will be 
proper to point out to the reader fuch fenfible qualities of 
particular waters as may enable him to inflitutc the proeef* 
by which the analylts ought to be conducted. In every 
couife of experiments, that order ought to be followed 
which will lead with moll cafe and certainty to the end 
which is in view; but unleft a man from general know- 
ledge be able to conjecture with fome degree of accuracy 
what arc the rcfults to be expected in particular cafes, lie 
cannot be able to determine what experiments he ought to 
make. * t j 

The general circumffances which are full ta hr attended The jr< < 
to in the examination of waters, arc t’icir colour, fmell, taflc, J.* 1 cjrcu c - 
fpcci tic gravity, temperature, and local fituation. IwattcxH 

1. The firil thing to be attended to in water is its colour.! , arc, 
Pure w ater is tranfparent like cryftal. Muddincft or a biown >3 
colour U a certain pi oof that fume extraneous fubflance jsThecjloor, 
diffutrd through the water. A green colour indicates the 
prcfence of iron, and a blue that of copper. If upon agi- 
tation airy bubbles appear in the water, we are fume that it 
contains carbonic acid or fixed air. The water w hich is to be 
examined with refped to colour fhould be put into a deep 

Rials, that we may lo^k down into a oonftderable body »f 
it; for we fhall thus difeuver any muddinefs much better than, 
by viewing tlie water horizontally through the glafs. 

2. We arc next to obferve whether the water lias any The fine!!, 
fmell. If it be pure, it will have no fmell j if it diffbfe a 
fubtile penetrating odour, we have reafon to conclude that 

it contains carbonic acid ; if the fintU of putrid eggs or 
of the fcouringa of a gun arife from it, we infer that it is 
impregnated with hepar fulphuris, or fulphur combined with 
an alkali. a0 

3. Pure water has no tafte. Water containing carbonic The wile, 
acid has a mild fourifh tafte. If it have a bitter tafte, it may 
contain fulphatc of foda or Glauber’s fait, nitre or tie ful- 
phate, nitrate or muriate of magnefia, vir lime combined 

with the nitric or muriatic acid. If the wratcr ha* a flight 
•ufterity of tafle, wc may expeft that it contain? lime of 
gypfivr.; it it be lallifh, it contains common fait; if the tafle 
br bxiviuus, alkali is p relent ; i* seruginoua, there is copper; 
if ferruginous or inky, wc have reafoo to fuppofe that it 
contains iron. 

4- The fjfccific gravity of water can enable u* to difeover Specific 
that it contains fome extraneous matter, but docs not point gravity, 
out what fort of matter it r*. We are always fare that the 
lighted waters are the pureft. The ffandard to be employ- 
ed for comparing the fpccific gravity of water to be crami- 
net! is diiliflcd water. * 

5. Another circumflance to be confidercd ra the tempo- Tempe- 
rature of the water, whether it be hot, cold, or tepid, Weture, 
muff determine whether the temperature be the fame during 
the whole year* or whether it depends on the weather; 

whefher 
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Wttf* whether it fiMtcj in winter } if hot, whether, when allowed 
■* to cool, it di'poUM any ftdiment, and lofd ita taile and 
13 fnaell. 

local lint- 6. The local fit cation of the water mud alio be taken 
**«**• into review. Wc mull conftder the foil through which it 
flows, and inquire whether there be mint* or veins of metal* 
near, or any kind of Jubilance which water can diflbtve. 

We mult alio inquire whether the water flows in equal quan- 
tity during the whole year, or incieafca with rain, and de- 
creases with dry weather : whether it is ft.ignam or flow- 
ing ; if it flows, whether it flows Swiftly or flowly : whe- 
thei it dcpofits any feditr.cnt; and if it does, of what fort it 
is, whether a fait, earth, metal, or metallic t chrc : whether 
it petriti-zs bodies thrown into it : ard whether there be 
any tulphur to be found near it in a fublimed llate. 

It is alto proper to obferve whether it be hard or foft ; 
whether any animalcules lire or vegetables grow in it ; and 
whether it has any lepntation Sot its efledii in medicine. 

Water may be divided into two great diril : ons,yrr/A and 
Cmeraldi-./^ — Frtft water may be divided into almo/j bgrir, 

vrfion >4 jiagnant, and t ur ning. 

va*er. Salt water com prehends mol of the fe is on the globe, 
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Suit water efpedally thofc of the torrid and the greater pat t of 
* the temperate zones. It contains common fait in great 
quantity, Sulphate or muriate o? tmgnclta, and Sulphate of 
lime, betides a great quantity o* putrid matter brought into 
it by the rivers, or produced by the decompofition of the 
numerous tribes of animals which live and die in it. See 
St a and «5V.r- Water. 

Atmofpheric water comprehends rain and fnow wa- 
ter. Rain U the water ‘which is evaporated from the fca 
and land, difloKcd in the air, and afterwards discharged on 
the earth; it ought therefore to rcfcmhle difldlcd water in 
purity ; and it would certainly do So, if the atmofphere did 
not abound with vapours ard exhalations capable of being 
combined with it. It contains a Small quantity of Sulphate 
of lime, together with a very Small portion of nitrous acid. 
The rain that drops from the top* of houies is always mixed 
with foot. Some Showers have contained a quantity of the 
pollen of flower*, which has given rife to the Stories of 
Ihower* of tulphur. The rain which rails at a ditlance fiom 
towns, or after a long t*a& of wet weather, is purett ; for 
the atmofphere is then in Some meaturc wafbed, if we may 
ufc the exprtffion, from all heterogeneous fubflanccs; — 
Snow water is contaminated with the lame fubllancts as 
lain water. When newly melted, it is dcllitute both of 
common air and of fixed air, or the carbonic acid. It is 
probably from the want of iheie that fnow water is injuri- 
ous to health. 

Stagnant water forms a lake ; and when a qrcat quantity 
of caith is difTuled through it, it forms a mailh. *1 lie water 
of lakes is generally very pure and transparent ; for as they 
arc not fubjcdl to fo much a.ritatiou as fl rearm, the Sub- 
fiances that happen to fall into them are not much diffufed, 
but foon fublide to the bottom. Some lakes are fait.— 
Marlhts arc much more impure. They are generally con- 
taminated with the putrid matter produced by the dccom- 
polition of animals and vegetables, and arc often ot a yel- 
lowish or brownifh colour. 

Running water comprehends fpring and river water. — 
Spring water is the rain W 2 ter, which, after difehargin r it- 
felf upon the earth, and being imbibed hy it, again illucs 
out. A t» it runs below the furface through different fub- 
ftances, it carries along with it fuch as^it can diffolve, and 
is therefore not So pure as rain water. It often contains 
Salts, earths, or metals. — Rivers confifl of a collection of 
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ed with animal and vegetable fubllanccs. But tbefe which Wa**r» 
run at a dillancc from towri are purer than mpfl fprtngi ; 
bccaufe, as they run with more rapidity, and to a greater 
diltance, a great part of their impurities are thus volatili- 
zed. If the foil be foft through which a river run*, it 
will be full of caith ; but if hard and rocky, the water is ve- 
ry dear and pure. l9 

Water i$ called hard wh:n it docs not diflblve fjap, or Kant wa- 
toil vegetables, or make an infulion ol tea. It generally ter, 
contains fome acid combined with abforbent caith, !©r which 
it has left attraction than for the alkali of the foap. When 
foap ii put into fuch water, its alkali is immediately attract- 
ed by the aci i of tlie water, the loap is decompounded, znd 
the oil of it fwimi on the furface of the water. Water is 
not reckoned hard if it contains left thin to grain* of ex- 
traneous fubllanccs in the pound weight* 

If the acid with which the aLforbcut eirth is united bejf, wcor- 
the carbonic, the water may be purifed by bailing. ButredcJ. 
in erder to make it agreeable to the palate after the calca- 
reous tilth is depuiited, it ought to be expofed in the open 
air in broad ihaliow vdlels. It will thus recover a portion 
of the a:r which was expelled by the boiling, lint if live 
earth be fufpended by any other acid, the water ca r be cor- 
rected by the addition ot fome fixed alkali, which immedi- 
ately joins itfeif to the acid, while the earth is depolited. 

A folution of potafh, or of any other alkali, may be poured 
into the water till it ccafe to produce any turbid appear- 
ance, or till no more is precipitated. I he watet mull 
then be decanted ftom the Sediment, or Altered it ncccf- 

i,r r- . . .... 11 

Having now mentioned the different kinds of waters, mf . 

will be next proper to dtferibe the moil accurate method* t^ods t f 
of analyzing them. Theft are two, by precipitation and atu *>' in ? 
evaporation. Precipitant* ate fubllanccs which, being thrown xv ' J ' c, >. b i 
into any impure water, leparate the impurities, and throw ? j ort 
them to the bottom of the vcflcl. Precipitation i* the 
mod expeditious method of examining waters ; but it does 
not enable ui to form fo accurate aiicllimate as is often nc- 
ccffary of the pfecife quantity of extraneous Jubilances con- 
tained in them. 

The other method of analyzing water is by evaporation, Ard by c- 
which con fills in fepa rating the water from the impurities, wpo«?tioo» 
by converting the water into fleam, and crylUUtzing the 
falts contained in it. Both thefe methods are often necef- 
fary to be employed, either of them Separately being defec- 
tive. As the precipitant* indicate the proper methpd of 
conducing the evaporation, it will be proper, before wc dc- 
fcribc how to analyze water by evaporation, to deferibe 
particularly the effects produced on it by applying different 
precipitant!. 


Method of analyzing IPater by Precipitation- 
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The fubllanccs hitherto found in water are, common at-M>fftance* 
mofpherical air, acids, alkalis, earths, fulphurs, and metals, contained 
Acids, when difengaged, may be difeovered by tumfol ,n w * tCT ’ 
or fyrap of violets ; and when combined witflPany bate, they-p c jj t f„ r 
may be detected by the nitrate of filver, muriate of barytes, dtfeovering 
and lime water. Uncombincd alkalis arc afeertained by diem. 
Brazil wood and turmeric ; i:i combination with acids, they 
may be detected by fpirit of wine. Earths are precipitated 
by the acid of fugar and the acetous acid. Sulphur is dif- 
eovered by the mineral adds ; and metals are precipitated by 
lime-water and tiofiure of .-alls. 

Moll waters contain common atmofpherieal air. Fixed vletho.1 of 
air, now called carbonic acu!, is alfo found in all waters in 4,ul M‘ n tf 
quantity trom rusth part of tlic bulk, ol the water to c*n« 

bulk equal to the water itfeif. That fome Ipecie* ol air is c mmunaw 


fprings, and generally partake of the foil thiough which . . .. .. 

they paft. Rivers which run through great town* areload^ conuiucd in water, is evident from the fmall bubbles which an l catb«< 
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may be often fecn to rife in it when poured into a glafs. 
Thefe bubbles arc dill more drill nguifhabl* in water placed 
under the cxhaullcd receiver of an air-pump; for thewei. ht 
of the atmofphere being removed, the water expands ; and 
the air contained in its interdicts is thus let looic, and rifes 
to the lurface. The air may alfo be kparaud from w^atcr 
by boiling, and may he eafily collected by a proper appara- 
tus. Experiments may then be made upon it to determine 
its fpee'es and quantity. 

Carbonic acid is. known to he contained in water by the 
difiovtrn g followin' marks: Ihe tafle is fomewhat pun rent, acelccnt, 
earhonic cooling, and very agreeable. The fmcll is fuhtile an 1 pene- 
trating. When a. hated, it emits a number o' air- bubbles, 
which .rive it the appearance of brifkneis. Theic arc the 
fcnlible appearances which aerated water exhibits; but 
there are lifts which chemiltry fumifhea much more deci- 
de- 

From a pigment callre! fit mm is obtained a t injure called 
the linffure oj turnfoi . The litmus is wrapped up in a clean 
linen cloth, and llcrped in dillillcd water ; the water fuon 
•flumes a blue or violet colour, and is then fit lor ufe. 
The t infill re enables the chemill to dtfeover the imalldl 
particle of difen; a 'cd acid; for a lew drops of it poured into 
w'ater containing an acid immediately communicate? a red 
colour to the whole fluid. 

There is a more convenient method of uf:n<? the turnfoi : 
The iaturated tindturc is boiled with a little Hatch, and then 
a piece of paper is dipped into it, fo as to tinge it com- 
pletely. Paper thus tinge'*, when dipped into water con- 
taining an acid, i nil ant I y receives a red colour. The tinc- 
ture is, however, a more delicate and fcnlible tell than the 
tinned paper ; lor witter fat u rated with aerial acid docs not 
make any change in the colour of the paper ; yet one part 
of aerated witter gives a dillinA red to 5c parts or tbc tinc- 
ture. 

An * of col- The method of coUcdiu r and afeertaining the claflic 
lcu..ig it, fluids contained in water was unknown till the prefect age. 

The eaficfl method is to fill a vcflel terminating in a narrow 
neck with aerated water, then tie to the neck a bladder 
from which all the air has been carefully fqueczrd. Let 
the aerated water be boiled; the elallic fluid is then ex- 
pelled, and afeends into l lie bb.dder, where it is colic fled. 
The bladder may then be Icmoved from the vefTcl, ami its 
mouth tied up 

There is another method, which is much more accurate, 
for determining the quantity contained in any quantity of 
water : kill a bottle or ictort with aciatcd water, and let a 
Hopper be put into its mouth, with a hole io it. I.et one 
end of a crooked tube be inferted into the hole of the Hop- 
per, fo dofcly that no air may cfcapc at the joining ; and 
let the other end of the tube be bent upwards into an in- 
vested vcflel full of mercury. Fire is then applied to the 
bottle or retort, and continued till thf water boil. The 
heat carries off the air which is conveyed (luough the crook- 
ed tube into the inverted vcflel oi mercury. If the water 
be kept boiling? for a fliort time, the whole or greater part 
of the e’aflic fluid will be expelled, and its bulk is cftiiMUed 
by the bulk of mercury which it has dilplaccd. But it inufl 
lie remembered, that the claftic fluid above the mcicury is 
in a Hate of grrater dilatation than the external air, for it is 
not prefled by the whole weight of tlw atmofphere; but, as 
M. baufluic obftrves, it is only charged with that weight di- 
minifhed by the column of mercuryi 
And frpa- When the aerial fluid is thus ccSlefled, if wc wifh to fe- 
late it irompaiatc the carbonic acid from the common air, the proccfis 
trjma.oo j 5 tl fy ; Let the aerial fluid he ieporated from the mercury, 
while the external air is carefully excluded ; and let the vel- 
id continuing it be inverted into another vcflel containing 
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lime-water. The lime will immediately abforb the carbo- Wmr. 
nic acid, and form calcareous earth, while the atmoiphcrical 
air is left behind. The calcareous earth may then he weigh- 
ed ; and the carbonic acid being afterwards expelled, the 
lofs of weight will give the quantity of carbonic acid. 

The only other acids hitherto found in water betides the Method of 
carbonic, arc the fulphuric and muriatic acids. The prefcnced ,tc VCT inf 
of the fulphuric acid is moil accurately alecrtaincd by the^k^j^ 
muriate of barytes, which is a compound ot the muriatic.acid ^ 
with barytes or ponderous earth. Barytes has fo /tron* an 
attraction for the fulphuric acid, that it feparates it tiom ail 
other acids, and forms with it a compound called frtukrovs 
/for t which is infolublc in water. /Is the carbonate ot al- 
kali, or an aerated alkali, may produce a muddinefs and 
precipitation rcfcmbling the effects or the fulphuric acid, 
it is rcceffary to add to it a few drops of the nitric acid, 
which will diflbivc any portion of barytes piecipitated by 
the aerated alkali. 40 

The muriatic acid iray be eafily difeovered, by throwing Ani u«k 
into the water impregnated with it a little nitrate of filver* 1 ^ “"*• 

(a compound of the nitric acid with ldver). If there be 
the f mailed portion of muriatic acid, it inllantly icizcs the 
filver, and is precipitated along with it in the appearance of 
a white mucilage. As the muriatic acid constitutes about 
one fourth of the muriate ot filver, wc may eafily determine 
its quantity, by fubtiaciing one-fourth from the weight of 
the precipitate. Along with the nitrate of filver a little ni- 
tric acid (hould be added, for the reafon mentioned in the 
laft experiment. ^ 

Alkali* arc known to exift in water by the liirfvious or ^ ji*. 
faltifh talle which they communicate, by their cffcrvefccncch* *re de- 
wit h acids, and by fcvetal precipitant*. tc&ed. 

There are three tcils which may be employed r or difeo- 
vrring the prefmcc of alkalis. I. Paper tinged blue by 
the tindurc ot turnfoi, and made red by dillillcd vinegar, 
recovers its blue colour when dipped into water containing 
an alkali. 2. The watery tincture of Brazil wood alfo 
ferves to difeover alkalis. It may either be uled in the 
Hate ot tiodure, or a piece of paper may be tinged with it 
alter being boiled with a little March. In both cafes it re* 
ct ives a blue colour from the alkali. One grain of foda dif- 
folvcd in 429$ grains of water changes the colour of the 
tinged paper to a blue, which, though delicate, may be ea- 
hly diflinguifhed. 3. Watery tirdlurc of turmeric is chan- 
ged to a brown colour by alkalis. Paper titled with this 
tincture boiled with March is alio a flitted in the fame ways 
A fingle grain of foda difclvcd ;n 859 grains of diddled 
water will oblcure the ymow colour of the tinged paper, 
and turn it into a brownifti hue. 

The tiiiflurc of Brazil wood is remarkable fot its fenfibi- 
lity in diicovering the pretence of an alkali. The tinfture 
of turmeric is much flower in its deciliou ; but this circum* 
fiance enables i’s, with fontc degree of accuracy, to eflimatc 
the quantity of alkali contained. The turmeric, too, an- 
Iwcis heft when there 16 occalion to examine an alkaline wa- 
ter by candle light, us the change of colour which it produ- 
ces is cahiy diltiuguiflublc— l)c tides thefe tells now meta- 
tioned, any of the infpftons of- vegetables which arc mod ra- 
il I y aflcdtcd by alkalis may be tiled with fuccefs, fuch as 
flowers of mallows and fyrup of violets; but they are not on 
all occafions fo dcciflve. 4 . 

After being afiurtd of the prefsnee of an alk?li, we muft Method «iT 
next determine what alkali it is. The alkalis mod com- 1 ■iftinyviA— - 
mouly found in water are the mineral and volatile, the vegc-j!^ { r *rH 
table fclJom occurring. The mineral alkali is combined™, c ano- 
wilh the carbonic, fulphuric, or muriatic acid; the volatile -her. 
is probably communicated by putrid animal or vegetable 
a fublUucesj. and the vegetable is united with the lulpuury: 
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Tittr. ©r muriatic acid, but more frequently with the nitric add. 

Su ' 4 Eeigrr.an (ays, that mercury, diffolvcd in the nitric acid 
without heat, enables us to dill inumlh thefe alkalis. When 
a little of this dilution is thrown ioto water, if a ycliowith 
white fubftanoe Is precipitated, we may conclude that a c au- 
ftic vegetable alkali is prefent ; it the precipitate He white, 
there is vegetable alkali (aturated with the carbonic acid. 
If the precipitate be flrft yellow, and afterwards become 
white, mineral alkali is prefent ; and if it be of a greyilh 
black, we know that volatile alkali is prefent. 

Abater ^ fpccies of alkali may be more calily afeertained. by 
pouring intojihe water ?. little fulphuric acid, or, what Mur- 
veau recommends as anlwering the purpose better, a little 
diHillcd vine par, which with potafh forms a dehqutlceat 
fait, and with foda a foliated c»y flail izabic fait 
The earths whwh^are mostly found in waters are I>me 
and ina^neha. other earth has been diicovcrcd, it 

ou '' has been by fo fe^nchemifts, and in fuch (mail portions, 
attended to (c). Lime and magnolia 
arc always united with the carbonic or fome of the foflii 
acids. The carbonic acid is calily expelled by boiling the 
water, and the earth falls to the bottom, and may then 
be eafily examined by applying fulphuric acid. If the 
earth be calcareous, with iulphuric acid it forms gypfum ; 
if it be magnclta, Epiom fait is produced ; and it it be clay, 
the product is alum. 

Scarcely any neater is entirely free from lime ; even the 
purefl water, after (landing 24 hours, depofils fome faccha- 
rated lime. The acid ot fugar is one of the moil icnlible 
tells (or difeovering it. A final! quantity of diddled water, 
in which there is aiffolved a (ingle grain of pure lime, will 
become muddy if the (mallcil quantity of the acid of Umar 
be thrown in. The prcfcncc ot calcareous earth may al’o 
be difeovered by employing the acetite of lead. It preci- 
pitates the earth in the form o( a white powder. But as^ 
Iulphuric acid alio precipitates the acctite of lead, to m*kc 
the experiment accurately, it is necePary to add a little di. 
flilled vinegar to the precipitate, and if it confift of calca- 
reous earth, it will be immediately diflolved ; but if it be a 
falpinte of lime, the vinegar will have no effect upon it. — 
\yhcn lime or magnclia is diflolved in any of the mineral 
acids, it may be detected by adding a little carbonate of 
pota(h. The nature of the earth may be afterwards calily 
4J determined. 

Hr-* fe). Of the inflammable bodies, perhaps none has been found 
hvt* dif- dilfolvcd in water except fulphur^ Sulphur is combined ci- 
**»ncd. thcr with an alkali or with hydrogene, forming a fulphuret 
of hydrogene. Sulphuric or hepatic waters arc Calily 
known by the following marks : 1. A fetid fmell, which is 
(rlt in approaching the fprin-ss 2. The talle is ffrong, 
fomewhat iwcct, not unlike that of putrid eggs, but more 
difagreeahle. 3. When a piece* of filvcr is put into it, it be- 
comes tarnifhed. 4 But the nicefl. tell is a mark made on 
paper with the tartarite ot bifmuth or acctite of lead, which 
becomes black when cx poled to the vapour of the hepatic 
water. 

When wc with to difeovtr the quantity of fulphur which 
is diflolved in an alkali, it may fcc precipitated by the ful- 
phuric or muriatic acid. Rut much more plentifully by the 
nitric acid. To render the experiment fucccbfut, it is nc* 
ccllary that the mixture (hould be heated. When the nitric 
acid is Cropped in, the lulphurcous fmell is inftar.tly diffi- 
pated, the water grows turbid, and a white fubtile powder 
flowiy lubiidcs. When dried, it is found to be genuine ful- 
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phur. When the witcr contains a fixed alkali, the acid Wafer, 
nas no effcfl in decompoftng the fulphurcous water till the v 

alkali be faturated ; but after the alkali is iaturated, the he- 
patic air is then driven off by the acid, and the fulphur falls 
down. . 46 

Sulphureous water may eafsly be formed artificially : A Method of 
quantity of hepar fulphuris, conffftin? of equal part* of ful- making fuL 
phur arid pofaih, is to be put into a vcffcl which communi-^ a “^“*j_ 
cates by a crooked tube with an inverted glafs fllled itfith flcially. 
water. Sulphuric acid is then poured into the vcflcl contain- 
ing hepar iulphuris, a few drops at a time. The veffel con- 
taining the acid mull communicate with the vcffcl contain- 
ing the hepar fulphuris by a tube, that while the acid may 
be poured in at pleafure, the elaltic gas which iffuea from 
the action of the acid on the hepar fulphuris may not be 
.diffipated, but may pafa into the inverted glafs.* This gas, 
if a candle be applied, will burn, and a rchduum of fulphur 
of a whitifh colour remains. The water in the inverted 
vcffcl muff be frequently agitated, that the gas may be ab- 
forbed. 4J 

The metals Hitherto found dilTolvcd in waters are two, irodHuw iron 
and copper. The former occurs often, the latter rarely. 
is united with the carbonic or fulphuric acid, andflfcffjr ge- * 
nerally be detected by a ureenilh or yeUowifh coloum by its 
inky talte, by ati ochre which it depofits, by tincture of 
galls, and hy the Piuflian alkali. Only the two lalt of thefe 
methods require any defeription. Spirit of wine fatutated 
with powdered galls precipitates iron flowiy ; the precipitate 
is purple when the quantity of iron is fmall ; cut when the 
quantity is large, it is black. In fome cafes indeed iron may 
be prefent in water without giving a dark colott*- to the 
galls- This is owing to a fuperfluity of acid. But if a 
lufficient quantity of alkali be added to fiturale the acid, 
the black colour will then appear. —The Pruffian alkali is 
prepared from four parts of Pruffian blue, boded with one 
part o* alkali in a (efficient quantity of water. The clevr 
liquor muff then be faturated with an acid, and t itered, that 
it may be irced from the (mall portion of Pruffian blue 
winch is feparated. A Angle drop of this alkali dropped 
into water containing the fulphatc of iron immediately 
fo r ms a Pruffian blue. In. making experiments with this 
alkali, it is proper to add a little muriatic acid. ^ 

The quantity of iron contained in water may be afeer- And u# 
taiued with conlklerablc accuracy, by the colour commtini* quantity 
cattd by the tincture of galls : for if the tintturc be pour- :|tcwt,MB * < ^' 
cd into dill died water, thru finall piece* of iron may be a di- 
ed, till the liquor has acquired the colour of the chalybeate 
w ater ; and then wc may conclude, that the quantity of iron 
contained in flic chalybeate water it equal i« the artificial 
mixture, if the colour be the (ame. There ii alio another 
way of clti mating the quantity of iron. When precipita- 
ted, let the rcfuluum be walked in pure water, then alried 
arul weighed. Pour upon it one of the mineral acids, and 
digcff them together, ami after pouring it off, walk what' 
lemains undiflulved ; then dry and weigh it again, and from 
the diminution of weight collect that of the iq^i. In this 
experiment the acid employed ought not to be very itrbr.g 
cor great in quantity, nor ought the digeffion to be conti- 
nued lung; for if the reffduum fhould contain any fcleoite 
which is iolublc by acids, the fclcnite might feizc upon a 
couilderable portion of .the acid, and consequently the expe- 
riment be inaccurate. 

Copper is fometimes united in water with the fulphuric blow top-* 
acid. It is diicovcrcd by the blue cxlour which it imparts'' ^.ndcwc-i- 


(c) A fmall quantity of liliceous earth was’ found by Bergman in an acidulous fprinp, as alfo by Dr Bla k in the 
Geyser fpring in Iceland. Clay may aifo bt often fouud in water* ; but it is probably only diffufed, not chemically diffclvtd. 
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W^tcr. to the water, by an scruginous ttftc, and by tbe ochre which 
^ depoliu. It may.alfo be detected by throwing into the 
water a piece of poiiihcd iron ; the copper will be precipi- 
tated upon the iron. 

Mithod cf analyzing JVater hj Evaporation. 

Clereidcir- Having now deferibed the methodi of deleting the va- 
nTbe C< " riou# * u bihmce* contained in water by p-rnptjtkn, we 
tended to. corac r.«xt to dderibe how they are difeovered by rvapo> 
ration. 

I hc vefTcls employed in evaporating the water ought to 
be broad, for fluid* evaporate more qukklf in proportion to 
the extent of the furface. If earthen veiTcIs can be found 
•t to cloh;. a texture as not to nbfoib any (aline matter, they 
may be lafcly employed. Iron and copper vcflcls are improper, 
becaufc thqy arc liable to be corroded. The moll conveni- 
ent arc thm glafs vefitls, which may without danger be ex* 
puled to a ftron* heat. The capacity of the vcflcU de- 
pends on the quantity of water which is ncccflhry lor the 
several experiments. The quantity of water may be (mail 
il it contain a larvc proportion cf extra* ecus matter- The 
evaporation Ihouid be flow and gentle. The vcflU employ- 
ed to have a cover to keep out dull ; but mull have a 

hole fuMo-a] inches in diameter, that the vapour* may ilfue 
out. rlic hole Ihouid not be opened till the vapour be lo 
much condcnfed ns to iflue with fuch force as to keep the 
j f dull from falling in. 

Or<!er in Some lubftanccs require more water to difolie them than 
which fub- others. As the quantity of water is diminUhcd by evapora- 
tioo, they appear therefore in an order corrcf ponding to 
^ r , r w hi] e their d fferent degrees of fallibility t thofe which are leall 
water U e-foluble appearing firil. l*he following is the order in which 
w.q mating, they art difeovered ; Firil carbonate of lime and carbonate of 
iron, then gypfum, then the fulphatc of potafli, then the lul- 
pbatc of iron, tlicn the nitrate of potaih, and next in order 
the fulphatc of copper ; afterwards the muriate cf potaih, 
then foda, then the muriate of foda, then the fulphatc of 
magnefla, and lallly the deliqucfccnt (alts. Aerated mag- 
nefia, or carbonate ot magnefla, is not feparated all at once, 
but continues to fall during the whole procets. This order 
is often altered by the luperabundancc of any particular tub- 
ftanec. 

‘I he different fubllanccs may be feparated as they fuccef- 
.fivcly appear ; but it is better lo continue the evaporation to 
drynefs. The reflduum Ihouid be cartfally collected and 
well dried. It is then put into a bottle, and alcohol poured 
on till it rife an inch above it. The bottle fliould then be 
doled and fliaken. After Handing for a tew hours, the li- 
quor may be filtered. What paffes through the filter is 
preierved for a future analytic and what remains behind has 
eight times its weight of r<dd diddled water pouted upon 
it ; the mixture is then fliaken, allowed to Hand for fume 
time, and again filtered. What was ditTolwd by the wa- 
ter is preferred for future examination, and the reflduum 
is then boiled for a quarter of an hour in famewhat more 
than four five hundred times its weight ot d> Hilled water, 
and afterwards filtered. 

Being now purified by alcohol, cold water anil hot wa- 
ter, the reflduum is r.o longer folublc in alcohol or water. 
]r ^^. ”,jlf it Ihow a biown colour, this is a mark that iion is coll- 
ie ciyofol > n it- To afeertain this point, it may be expofed for 

to the air. 
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tome weeks ia an apen vcflcl to the ray# of the fu«, ears be. Wi’rr 
ing taken to maiden it from time to tint*. By the expo-' ^ 
furc to the air, the iron will imbibe oxygtnc, and is then 
no longer folublc in vinegar. The reflduum a.ay then nicuttcc* 
be weighed ; a quantity of acetous acid or diitiilcd vinr S ';ur.tcid -■% i.‘ t , 
ii then to be pound on it, and the mixture lo be digdleJ. 1 ^ be .our. 
Ily the dige fl'on the acid will diflolvc tlic carboiidU of liinc^ “F 01 * tf * 
and tru T nef:a, if there be any in the reflduum. What the 
acid has nut diffolved may t< waflied, d r icd, and weighed, 
ar.d by its lofs of weight it may eafliy be determined what 
the acid has taken up. 

i he matter fhfiblved by the acetous acid is then to b« l h- n •. 
evaporated to dryncis. It may be determined whether it** 4 * ’ 1 • 
coutain* calcareous earth or mairnefu by this circumllauce i ? , '■ 

... , , , . \ / . . ’ also o.j.. 

it it conldt ot caka^eous earth, it continues d>y m a mom ac & 
air ; but i it contain tnagnefla, it is dq^yicicvnt. The fame 
point may alfa be afcercamcd by the ^^Bhoric acid. This 
acid added to calcareous earth, form!^? ypfum, or the ful- 
pbatc of lime ; but when added to mx^nctii, it difioivci it, 
forming the fulphafe ot magnefla or F.piom (alt ; or i( the 
reflduum contain both lime and magnefla, them will be pro- 
duced both fulphatc offline and fulphatc of magnefia. t he 
precife quant ty of the Ample fubllancct contained in each 
may be known by wcigHin r the compound, and remember- 
ing that too pans of the fulphate of lime contain about qa 
ol pure lime, 46 of fuluhuric acid, and 2 a of water (0) ; 
and iropsrts t f the (ulphate of mt/nefla contain 19 of 
puie maguefla, 3? of fulphuric acid, and 48 of water (k). 

That matter which was not diflulved by the accLous acid 
is cither iron or {ilex. The iron is loluclc by muriatic acid 
or by *n alkali. The portion which reflfts the aition of the 
muriatic acid is liliceous caith, which may be farther exa- 
mined by the blow- pipe ; for flliceous earth, when added to 
fodt in a date of fufton, combines with it with a violent ef- 
fervcfccnce, and is thus changed into glaf*. 

Having now fliown how to examine the refldue which - 
was in.oluble in alcohol sud w'atcr, it will next be p’oper to 
deferibe how to analyze the lolutioas obtained by alcohol, 
cold watei, and hot water. . 

1. The (elution obtained by alcohol contains lime andu.^/ lrt 
magnefla, _ combined w'ith the muiiatic acid or with tiycmtrk 
nitric acid. To enable us to dilcover the nature and l ' , ’* r ' or ^ 
quantity of the ingredients, wc evaporate them to drynefs,^^, y 
and then pour fulphuric add on tiic refidue ; llie ful* 
phuric immediately displaces the other acids, and unites 

with the bafe. If the bale be lime, it forms a fulphatc of 
lime ; if it be magnefla, it produces the fulphatc of maj- 

acCt * : . sT 

2. The folution obtained by cold water mufl b? examined ,\-vd ti c 

by evaporation. Itie evaporation ought to be gentle,' that Tola-: not*, 
the cryftals may aifumc regular forms. The cryftals, ajtarpcihy 
they fucccflively appear, arc then to be placed on bibulous Cl ' " A fr 
paper and dried ; but not fo much as to expel any of the 
water of cryllallization. The fpccics of the (alt thus form- 
ed may lie diflinguilhcd by the tafle and fliape of the cry- 
flals. flut that they may lie diflinguilhcd with accuracy, 
we (hall mention other methods : The folution obtained by 
cold water may contain alkalis, neutral falts, falts united 
with earths, (alls united with metals, and neutral (alts com- 
bined with caiths or metals. 

The alkalis can ealily be difeovered by the methods 

men* 


(d) The proportions given above are Bergman’s; but Dr Kirwan eftimates them differently. According to him, too 
parts of the fulphate of lime contain 31 of earth, 29,44 of acid, and 38,56 of water. When well dried, it lofe* about 
« 24 of water, and therefore contains 4* of earth, 39 of acid, and 19 or water. 

(t) According to Dr Kirwan, too grains of the fulphatc of magnefla ’perfectly dry contain 45.67 of fulphuric ac'd, 
36,54 of pure earth, and 17,83 of water. In cry Hals they contain .23,75 of acid, r 9 of earth, and 57*25 of water. 
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mentioned abov.\ hut the reutral or compound (alts will 
occafton more d faculty. We mud fitd determine whet 
lli- ac«l in, and with what bate it it united. The fulphuric 
acid is detoxed by the muriate of bsryte*, es defer ibed 
above. The nitrous aoc?! when prrfcut, is expelled by 
t’»c i alpha; ic acid, and may be calily diflinguifhtd by its 
tmell and ltd fumes. It will be made flill moie evident 
by cxrofing its fu res to a paper moidtntd with ammonia 
or v. U ile a!k li. 'i he muriatic acid is ctfily ditceled by 
txiH*hn> tin fumes of it to a paper moideued with water. 
This m id may nlfo be difcovcitd by the nitrate of filter. 

It is mote difficult to dikover the bafea of the neutral 
falls which arc always alkalis. We fiwmcrly de'ciibcd the 
method of detecting them in water when diicnjagcd, but 
ve have now to ftparate them from an acid, FoUfh m?y 
be feptrated by barytes, f >da is expelled by potaih, and am- 
mcfua it expelled either by potafh or loda 

We have mentioned already the method of difcoverwig 
sthI diftmguiflvng the csrtlis and metals difolved in water; 
but there is one compound which is extremely difficult to 
feparatc, viz foda fron- common fait, The bell method for 
effecting this is the procefs of M. Ciaonctti : ** It conftffs 
( lays M. Fourcroy) in walhing the mixed l«lt with diddled 
vineg-’r. The acid di’Tolves the mild toda ; the mixture is 
dried, ami wafacd a'rcfa with fpirit of wine, which is char, 
ged with the terra foliata minerals, without touching the 
marine fait ; the fpirituons folution is evaporated to dry- 
nefi, and the refiduum calcined ; the vinegar is decompolVd 
and burned ; we h’vc then nothing but the mineral alkali, 
whole quantity is exactly found.” 

3. The folution obtained by boiling water contains only 
ftkrnitc or gypfunt. This may he frparated in ciyltals by 
evaporation to drynef*, or it may be dccotnpofcd by an al* 
kali. 

We have now faid c very thing that is ncccflary refpec- 
!) ting the two modi • of analysing water by precipitation aid 
; but as a difficulty may occur to the unexperi- 
*i«fu^ c nced chemift rcfpeCiin j the order in which he ought to 
•w piocerC in making his experiments, we (hall lay before our 
nadin the method recommended by M. Fourcioy. 

He firlt examines the fcnfiblc properties o‘ the water, 
the tale, colour, wei (lit, 5cc. and then pours upon four 
ptwrd* of water the Tame weight oflime water. If no pre- 
cipitate falls in 24 hours, he concludes that the water con- 
tains no difen (a^cd carbonic acid, nor mild fixed alkali, nor 
esrthv (alts with bale of aluminous earth or magnefta, nor 
metallic frits. If a precipitate be indantly termed, he pro- 
ceeds to filter the liquid, and to txamine the chemical qua- 
lities of the precioiutc. If it has no tadc, it it is infuluble 
in water, if it effervefee* with acids, and if it form* with 
fulpl.uric acid an infipid fait aimed infolublc in water, he 
concludes that it is chalk, and that the lime-wattr attracted 
only the aerial acid diffolnd in tlsc water. On the contra- 
ry, if the precipitate be not copious, if it colltfts fiowly, if 
it excites no tffervefeence, if with the fulphuric ?c«d it forms 
a bitter fait, it is magneha ; but if with the fame acid it 
forma a Iwtetiih tftringent fait, it is aluminous eaith or 
clay. Sometime* it ms y be a compound oF both. 

being now examined by lime-water, he pour* upon it 
ctheT four pounds o' the fame water, a gro$ or two (f) of 
volatile cauiiic alkali, or he pa Acs it through feme alkaline 
gas diftrgw red by means of heat. When the water is fatu* 
rated, he leaves it in a clofe vefiTd for 24 hour* ; then 
if a precipitate be lormed, as it mud contain tails, with 
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iron, magncGa, or aluminoua earth for its bafe, he inrefti- ^ 
gates the nature of it. It mud be observed, that the alka- 
line gas is not to be depended upon alone, but may be ufed 
as an auxiliary. 

M. Foutcroy next pours into a certain quantity of the 
water under examination a portion of cau'lic mineral alkali 
difToIvcd. He continues to pour it in till no farther mui- 
dinefs is produred, a* it decompose* the falls with a bafe of 
aluminous earth, o r a bafe of lime. If the precipitate re- 
fembles in form, colour, and quantity, that which is yielded 
by lime-water, it msy be preuimed that the water contains 
no calcarcoua earth ; but if it be more weighty, copious, 
and has foimed more quickly than the preepitate formed 
by the lime water, then it contains lime mixed with magne- 
fu or aluminous earth. If the precipitate contain any iion, 
it is eaf ly deleted by its colour and tafle. 

Thelc obfcrvatioiis of M. Fourcroy will be of great ufe 
to the young chemiti, in pointing out the Older which he 
may follow with facility ami advantage in the analyfts of 
waters ; and after he has formed his opinion concerning the 
ingredient* contrined 111 the water, he may examine the truth 
of it, by applying the panicular teft* which have already 
been deicnbed. 

Iri the account which we have given of the method of 
an.dyz'n ' waters the chemical reader will ohferve, that we 
have chiefly followed Bergman. We have done fo, becaufc 
wc reckon him the bell writer on the fubjeA, and becaufc 
we have been more a xious to fludy truth and utility thaa 
novelty. We aidcntly with that forre able chemift would 
exhibit an accurate and eafy mode of analyzing earths 
which cvr-y farmer could ptafctik* without a deep knowledge 
of chcmiiliy. Farmer* would then be enabled to apply the 
manures proper to particular loils, in which they would be 
much addled by Dr Kirwan's valuable Trcatife on Manure*. 

Under the title ot Mineral IVuteri f we hair given an 
analyst of the mod remarkable waters in Europe. (See alfu 
Spa, Scltzfr, Pvxmont, and the n.imc« of other celebra- 
ted waters). Thofe who willi for more information concem- 
iuo the mode of analyxing water, may confult Bergman’* 
Chemical Elfxya, Fourcroy's Lcdures on Chcmiltry, and 
the different book* rc'eired to by lltcfe authors. 

Holy which i* made ufe of in the church of 

Rome, a* alfo by the Greeks and by the other Ch'idian* 
of the Ead of all denominations, i* water with a mixture 
of fait, blcfTed by a pried according to a fet fotm of bene- 
diction. It is ufed in the blclfing of perfons, thing*, and 
places ; and i* like wife coufidered as a ceremony to excite 
pious thoughts in the mind* of the faithful. 

The pried, in bkfliug it, firft, in the name of God, com- 
mand* the devils not to hart the perfons who (hall be fpriuk* 
led with it, nor to abufc the things, nor dilquiet the places, 
which (hall likewife be fo fprinkled. He then prpys that 
health, lafety, and the favour of heaven, may be enjoyed 
by fuch perfon*, and by thofe who Gull ufe fueh thingi., 
or dwell in fuch places. Vedmems, vefTeJa, and other fuch 
things that ai-e let Bpart For diiiue ferrice, arc fpiinkltd 
with it. It is fometimea fprinkled on cattle, with an in* 
tentiuQ to free or preferve them from diabolical enchant* 
menu ; and in tome ritual books there arc prayers to be faid 
on fuch occalioos, by which tl»e fa’ety of fuch animxls, as 
being a temporal bltffing to the pofleflbr*, is begged of 
God, whofe providemiul care is extended to all his crea- 
tures. The hope which Catholics entertain of obtaining- 
fuch good effects from the devout ufe of holy water, is 

grounded 


(r) A groi if equal to ,$9^703 of Engliflj Troy grains. 
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grounded on the promifV made to bcl*ever$ by Chrill (St 
- Mark xvi. 17.), ami on the general efficacy of the pray- 
ers of the church ; the petition of which prayer* God is 
o r tcn pleafed to grant ; though fonsetimes, in his Provi- 
deuce, he fees it not expedient to do fo. That tuch effects 
lj§ve been produced by holy water in a remarkable manner, 
bai been dflerted by many authors of no fmall weight $ as, 
namely, by St Epiphanius, Hacr. 30th ; St I lie rum, in 
the Li r e of St Hilarion ; Theodorec Wjl. Ecci. lib. v. cap. 
21* ; Palladium, H]fl. Lauf. ; Bede, lib. v. cap. 4. 

As a ceremony (fays the Catholic), water brings to our 
remembrance our baptifm ; in which, by water, we were 
deanied from original fin. It alfo puts us iu mind of that 
purity of conscience which we ought to endeavour always 
to have, but efpccially when wc are going to woffhip our 
God. The fait, which is put into the water to preferve it 
•from corrupting, is alfo a figure of divine grace, which 
•prclerves our fouls from the corruption of fin ; and is like- 
wife an emblem of that wifdom and diicretion which ought 
to feafon every a&ion that a Chriftian does, and every word 
that he fays. It is wont to be blefled and fprinkltd in 
churches on Sundays, in the beginning of the folcmn office. 
It is kept In vefTcls at the doors of the fame churches, that 
it may be taken by lhc faithful as they enter in. It is alfo 
often kept in private houles and chambers (a). 

Putrid is that which has acquired an ofTenfive 

fmcll and tafle by the putrefcencc of animal or vegetable 
iubftanccs contained in it. It is in the higheft degree per- 
nicious to the human frame, and capable of bringing on 
mortal difeafes even by Its fmell. It 19 not always from the 
■apparent muddinefs of waters that wc can jud gc of their 
dilpoiition to putrefy ; fome which are feemingly very pure 
being more apt to beoome putrid than others which appear 
much more mixed with heterogeneous matters. Under the 
article Animalcule, n 3 33, is mentioned a fpecies of in- 
fects which have the property o f making water ftink to an in- 
credible dcgTcc, though their bulk in proportion to the fluid 
which funounds them is lefs than that of one to a million. 
Other fubftances no doubt there are which hare the fame 
property ; and hence almoft all water which is confined from 
the air is apt to hccome ofTenfive, even though kept in glafa or 
■Rone-ware veflcls. Indeed it is a common obfervation, that 
water keeps much longer fweet in glafs vefTcls, or in thofe of 
earthen or ftone-ware, than in thofe of wood, where it is ex- 
ceedingly apt to putrefy. Hence, as (hips can only be (applied 
with water kept in v/ooden cafks, failors arc extremely liable 
to thoic difeafes which arife from putrid water ; and the dlf- 
covery of a method by which water couli eafily he prevent- 
ed from becoming putrid at lea would be exceedingly va- 
luable This may indeed be done by quicklime; for when 
water is impregnated with it, all putrefeent matters arc 
cither totally deflroyed, or altered in fuch a manner as never 
to*be capable of undergoing the putrcfa&ivc fermentation 
again. But a continued ufe of lime-water could not fail 
of being pernicious, and it is therefore necefl'ary to throw 
down the lime ; after which the water will have all the 
purity occcflary for preferring it free from putrefaction. 
This can only be done by means of fixed air ; and mere 
expofure in broad (hallow veflcls to the atmofphcre would 
do it without any thing clfe, only taking care to break the 
cruft which formed upon it. Two methods, however, have 
been thought of for doing this with more expedition. The 
•ne, invented by Dr Alilon, is, by throwing into the wa- 
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ter impregnated with lime a quantity of ntagnefit. The ’ 
lime attract fixed air more powerfully than magnefia ; in — 
confequence of which the latter parts with it to the lime j 
and thus becoming infoluhtr, falls along with the cauftic 
magnefia to the bottom, and thus leaves the water pcrfc&ly 
pure. Another method is that of Mr Henry, who pro- 
pofes to throw down the lime by means of an cfFervefcing 
mixture of oil of vitriol and chalk put down to the bottom 
of the water-calk. His apparatus for this pmpofe is as 
fimple as it can well he made, though it is hardly probable 
that failors v/iH give thcmfetvc* the trouble of ufing it ; and 
Dr Alfton’s fcheme would feem better calculated for them, 
were it not fur the cxpcnce of the magnefia ; which indeed 
is the only objc&i’on made to it by Mr Henry. Putrid 
water may he reftored and made potable by a proccfs of 
the fame kind. 

Of late it has been difeovertd that charcoal pofleflet 
many unexpc&cd properties, and, among others, tint of 
preferring water from corruption, and of purifying it after it 
has been corfuptcd. Mr Lowitz, whofe experiments on char- 
coal have been publiflied in Crell’s Chemical Journal, has 
turned his attention to this fubjeft in a memoir read to the 
Economical Society of Pcterfburg. He found that the 
effect of charcoal was rendered much more fpeedy by ufing 
along with it fome fulphuric acid. One ounce and a half 
of charcoal in powder, and 24 drops of concentrated ful- 
phuric acid (oil of vitriol), arc luffi-ient to purify three 
pints and a half of corrupted water, and do not communi- 
cate to it any fenfible acidity. This fmall quantity of acid 
renders it unneccflary to life more than a third part of the 
charcoal powder which would otherwife be wanted; and 
the lets of that powder is employed, the lefs is the quantity 
of water loft by the operation, which, in fea-voyages, is an 
object worthy of confideraiion. In proportion to the quan- 
tity of acid made ufe of, the quantity ol chat coal may be 
diminifhtdor augmented. All acid6 produce nearly the fame 
effects ; neutral falts alfo, particularly nitre and fca-falt, may 
be ufed, but fulphuric acid is preferable to any of thefe ; 
♦ater which is purified by means of this acid and charcoal 
will keep a longer time than that which Is purified by char- 
coal alone. When we mean to puiify any given quantity 
ol corrupted water, we fhould begin by adding to it aa 
much powder of charcoal as is ncccflary to deprive it en- 
tirely of its bad fmcll. To afeertain whether that quantity 
of powdered charcoal was fufficient to effect the clarifica- 
tion ol the faid water, a fmall quantity of it may be pafled 
through a linen barr, two or three inches lwng ; if the wa- 
ter, thus filtrated, ftitl has a turbid appearance, a frclh quan- 
tity of powdered charcoal null be added, till it is become 
perfectly clear : the whole of the water may then be pafled 
through a filtering bag, the fize of which (hould be pro- 
portioned to the quantity of water. If tulphuric acid, or 
any other, can be procured, a fmall quantity of it fhould 
be added to the water, before the charcoal powder. 

The cleaning of the calks in which water is to be kept 
in fea* voyages (hould never be neglected : they fhould be 
well wafhed with hot water and fand, or with any other 
fubftance capable of removing the mucilaginous particles, 
and afterwards a quantity of charcoal dull fhould be em- 
ployed, which will entirely deprive them of the mufty or 
putrid fmcll they may hive contra£lc<f. — The charcoal ufed 
for purifying water (hould be well burnt, and afterward* 
beat into a tine powder. 

&#- 


(a) This article was furnilhed by an eminent divine of the church of Rome, to whom wc arc indebted for greater 
ftvours, / ■ 
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S'a-lPArrr. See Ska U'/ticr. 

J Wax K*-C artf % cnnn'fd conflruAcd for the porpofe of 
watering the raids tor fevcral miles round London } a pre- 
caution abfolutcly nrfeflary rear the metropolis, where, 
from fiich a vail daily influx of carriage* and holies, the 
dull would otherwise become quite iniufferable in hot dry 
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who fupported his opinion by fiomc experiments. But if Wattt 
we ill tend to tlie fucccffivc phenomena mccfiary to coufti- 
lute a complete water- fpout through their various ilexes, 
w’c Hull be convinced, that recoturfe mull be had to fame 
other principle in order to obtain a complete folution. 

Dr Frarklin, in*liis l’hyfical and Meteorological Obferva- 


wcxthcr. Pumps are placed at proper dillaucts to fupply lions, fuppofes' a water- fpout and a whirlwind to proceed 


the(e carts. 

tV Axm-Ordeal. See Orpf al. 

W ATtR, among jewellers, is proper! v the colour or luftre 
of diamonds and pearls. The term, though lefs properly, 
isfometimea ufed for the hue or colour of other ftoncs. 

IV 4 1 KM- Bdluxui. See Machines fir blowing Air into Fi'H- 

r.4t Kt. 

IV 4 TfK-Co/«urj, in painting, are fnch colors »• are only 
dilute 1 and mixed up with gum-water, iu contradiftiutdion 
to oil colours. See Cot ov*. Mating. 

■ li'ATut O’ jfl?, a channel cut to drain a place by carrying 
off a llream of w^ter. 

IV ax % k- Hm. See Parra. 

tV.iTttt.lAnr of a Sbip % critain horizontal lines fuopofed mud at that centre afeend ; bccaufc the land or water will 
to be drawn about the outfide of a fhip’s bottom, clofe hinder its defeent. - 


from the fame caufc ; their only difference being, tliat the 
latter pafles over the land, and the former over the water* , 
This opinion i* corroborated by M. dr la Prynte, in the 
Philofophical Tranfaclions, where lie deferibes two fpouts 
obfetved at different tirurs in Yorkfliirb, whole appearances' 
in the air were cxa£Uy like thole of the fpouts at lea, and 
tlicii effects the fame as thofc of real whirlwinds. 

A fluid moving from ail points horizontally towards a 
* centre, mull at that centre either mount or delcend. If a 
hole be opened in the middle of the bottom of a tub filled 
with water, the water will flow from all fides to the centre, 
and there defeend in a whirl : but air flowing on or near the 
furfacc of land or water, from all fide* towards a centre. 


to the fitffice of the water in which (he floats. They are, 
acco'dingly higher or lower upon the hottom, in pto- 
portion to the depth of the column of water required to 
float her. 


The Do$or, in proceeding to explain his conceptions, 
begs to be allowed two or three po fit ions, as a foundation 
for his hypothecs. 1. That the lower region of air is often 
more heated, and fo more rarefied, than t hopper, and by 


W AXjn*-l.adgtd % thr date of a fhip when, by receiving a confcqucnce fpecilicelly liehtcr. r I’he coldncfs of the up 


great quantity of watrr into the hold, by hakim?, &c. ihe 
has become heavy and ina^i*e upon the lea, fo as to yield 
without refills ace to the efforts o* ever)' wave rufhin^ over 
her decks. As, in this dan/erous fititjKion, the centre of 
gravity is no longer fixed, but fluduating from plate to 
place, the debility of the fhip is utterly loll : fhc is there- 
fore atmoft totally deprived of the ufc of her. fail*, which 


pyr region is manifciled by the hail, which frnnettmes falls 
from it in warm weather. 2. That heated air may be very 
moiil, and yet the inoifture fo equally diffuled and rarefied 
as not to be visible till colder air mixes with it ; at which 
time it condenfcs and becomes vifible. I bus our breath, 
although invifiblc in fummer, becomes vifible in winter. 

Thefc circumftanccs being granted, he prefuppofes atratl 


would operate to ovetfet he^, or prefs the head under watrr. of land or ka, of about 60 miles in extent, unlheltcred by 
Hence there is no refourcc for the crew, except to free clouds and tmrefrcfhcd by the wind, during a fummer'a 
her by the pumps, or to abandon her by the boats as foon day, or perhaps for fcreral days without interiniflion, til! it 
M poflible. becomes violently heated, togrthcr with the lower region 

lV. 4 Vt*-SaiK a fmall fail fpread occafionally under the of the air in contact with it ; fo that the latter becomes 
lower fludding-fail, of driver-boom, in a xair wind and fpccifically lighter tliau the foyer incumbent higher region of 


Smooth fea. 

IV atpw. Owzrf. See Turdoi. 

tV'iXFK-Srcvti an extrsur ’inary meteor confiding of a 
lar.*c mafs of water collected into a fort of column, and 
Moved with rapidity along the furface of the fea. 

The heft account of the water-fpout which we have met 
with is in the Phil. Tranf. .Abridged, vol viii. as obferved 
by Mr Jofeph Harris, May 21. about funfet, lat. 

52® N. lon.r. 9* E. from Cape Florida. 

“ When firfl we law the fpout (iays he), it was whole 
and entire* and much of the fhape and proportion of a 
Ipesking trumpet ; the fmall end being downwards, and 
reaching to the fea, and the big tnd terminated in a black 
flock clow!. The fpout itielf was very black, and the more 
fo the hither up. It feemed to be exactly perpendicular 
to the hmivon, and its fides perfectly finooth, without the 
l^alt rug-mdnels. Whe^e it fell the I pray of the fea rule 
to a corrfi'JeraMe height, winch made '.oenewhat the ap- 
peamme of a great fmokc. From the firft time we faw it 
ic. cou' inued whole about a minute, and till it was quite 
rfiflipned about three minutes. It began to watle from he- 
lp 12, and fo gradually up, while the upper part regained 
entire, without any vifible alteration, tilt at hit it ended 
in the black cloud above : upon which there Teemed to jail 
a very heavy rain in that neighbourhood.— There was but 
tori c wind, and the Iky cHcwhere was pretty lerene.’* 

Water- fpouts have by lomc been fuppofed to be merely 


the atmofphcre, wherein the clouds arc ufually floated : he 
tuppoics aifo that the air furrounding this tract has not been 
fo much heated during thole day.*, and thcrc f orc remain* 
heavier. The con(equ«.t.ce of this, he conceives, fliould be, 
that the heated lighter air fliould afeend, and the heavier 
ddcem! ; and as this riling cannot operate throughout the 
whole tract at once, becauie that would leave too extenfive 
a vacuum, the rifing will begin prccifely in that column 
which happen* to be lighted or moll rarefied ; and the warm 
air will How horizontally from all parts of this column, 
where the fevcral currents meeting, and joining to rife, 
a whirl is naturally formed, in the fame manner as a whirl 
is formed in a tub of water! by the defeending fluid re- 
ceding from all fides of the tub towards the hole in the 
centre. 

And as the fevcral currents arrive at this central rifing 
column, with a comiderablc degree of horizontal motion, 
they cannot fuddinly change it to a vertical motion ; there- 
fore as tliey gradually, in ^ppro^phinq the whirl, decline 
from right to curve or circular lines, fo, haring joined the 
whirl, they afeend by a fpiral motion : in the fitme manner 
as the waMr dciccnds fpirally through the hole in the tub 
before mentioned.. 

J.aflly, as the lowc* air neared the furface is more rare- 
fied by the heat of the fun, it is more impreffed by the 
current of the furrounding cold and heavy air which is to 
affumc its place, and confequently its motion towards the 


clc&tical in their origin ; particularly Dy: bignior JJcccam, whirl is fwiiteft, and fo ibe force of the lower part of the 
Vol. XVlii. I’art II. “• 5 L ' whirl 
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^ W»tff t>tml ftrongcft. and the centrifugal force of it* particle* 

T gTtatcft. Hence the vacuum which irvclofct the axis of the 
whiil fhould he greaieft near tlie earth or fea, and diminifh 
gradually a* it approaches the region of the clouds till it 
eml» in a point. 

Thit circle i* of various diameters, fometi r e* eery larje. 

Ifft.c vacuum nafTe* over water, the water may rife in 
a body or coliunn therein to the height of about 31 feet. 
Thi« whirl of air may be a* invilibkas the air ilfelf, though 
reaching in reality from the water to the region of cool air, 
in which our low fummer thunder-cloud* commonly, float ; 
hut it will loon become vifible at its extremities. The a re- 
lation of the water under the whirling ot the circle, and 
the fwrllint' and riling of the v'xtcr in the commencement 
o^ the vacuum, renders it vifible below. It is perceived 
shove by the wirm air bein brought up to the cooler re- 
gion. where it* raciflu'e begins to be condenftd by the cold 
.a into thick vapour, and is then firft difeoverrd at the hi<*hrit 

part, which being now cooled condeuie* what rite* behind 
it, and this latter afts in the fame manner on the fucceeduig 
body ; where, by the conta& of the vapour*, the cold ope- 
rate* faftcr in a tight line downwards, than the vapour* 
thcmfelve* can climb in a fpiral line upward*: they climb 
however : aiid a* by continual addition they grow drnfer, 
and by conference increase their crtiLiTu'al force, amt 
bcin * rifeti above the cnncentiating current* that comppfe 
the whirl, they fly off, and fonn a cloud. 

It feems eafy to conceive, how, by thi* fuxeflivc con- 
denfation from above, the fpout appear* to drop or defeend 
# from the cloud, all hough the materials of which it is com- 

puted ate all the while tfeending. The condcnfation of the 
moifture contained in fo great a quantity of warm air as m*y 
be fuppofed to rife in a fh'trt time in this prodigSoufty ra- 
pid whirl, is perhaps fufficient to form a great extent of 
cloud ; and the friction of the whirling air on the fidcs of 
the column may detach great quantities of itft water, dif- 
perfe them into diop*, and carry them up in the fpiral whirl 
mixed with the air. The heavier drop* may indeed fly off, 
and fall into a fhower about the fpout ; but much ot it will 
be broken iato vapour, and yet remain vifible. 

As the whirl weakens, the tube may apparently fepa- 
fate in the middle; the column of water (ubfiding, the (a- 
perior condenfed part drawing 110 to the cloud. The tube 
or whirl of air may neverthclefs remain entire, the middle 
only becoming imnfible, as not containing any vifible matter. 

Dr Undfay, however, in feveral letters puklilhed in the 
Gentleman’s Magazine, has controverted this theory ot Dr 
Franklin, and endeavoured to prove, that water- fponts end 
whirlwinds are difttnA phenomena ; and that the water 
* which 'arms the water- fpout, docs not aicend fiom the fea, 
as Dr Franklin fuppofes, but dc trends from the atmofphere. 
Our limits do i»o^ permit us to infert hts arguments here, 
hut they may be feen in the Gentleman’s Magazine, vo- 
lume li. p. tJ9» f»l5 ! voh hii. p, 1025 ; and vol. Iv. p» 
594. We cannot avoid obferving, however, that he treats 
Dr Franklin with a degree of afperity to which he is by no 
mean* in lit led, and that his arguments, even if conclufivr, 
prove nothing more thSus that fome water- fpout* cnuialy 
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do defeend ; which Dr 1 Franklin hardly ever ventured to deny. Wuw 
There are fome very valuable dtffertation* on thi* f object J 

by profeflor Wilcke 01 Upfal- ****• 

JKwrM-Xffarir. See IVatsr.fPotKl (a). 

ffrm WVh for entertainment. See Hymost-iticj, 

fea. d. 

WATERFORD* a city and tea poet o'" Ireland, in a 
county of the fame name, with a bilhop’s fee. It is tlic iccond 
phee-iu the kir.pdo and i* a wealthy, populous city, en- 
joying many ample privileges. The fl r eett» are narrow, and 
the arr it not very healthy ; but it ha* an excellent harbour, 
fcaurt a* well for trade a* any in the world, and Chips of 
the greatc.T burden may ride at the qurv . It rtards mi the 
river Sure, S miles north of St* George’* Channel, </. lotiih 
of Kilkenny, 40! 75 loutb by vrc.’t of Dublin. W. I.ong. 

*6. ,*4. N. Lat. 32. 18. 

Wsthfoid* a county of Ireland, 4ft miles in lttigth* 
and 23 in breadth; bounded 011 the louc.li by *1 < •rarge’s 
Chtnutl f on the weft by Cork : on the north by ihc iver 
Sure, which fepa.ate* it froth Tipperary and Kilkenny ; 
and on the nil by Witierford Haven, which parts it *rom 
Wexford. It contains 71 parifhc-, and lends o members 
to parliament. It i* a fine country* very plcalant and rich, 
and the pii^cfnal place is of the fame name. 

W VTIIRI^G, in the n. ami fa&itie*. is to give a luilre 
to fluffs Sec. by Wit ring them lightly with gum * ate 1 and 
then pafling them th ough the prels or calendci whether 
hot or ci -Id. I hc gum-water ought to be pure, thru, and 
char, o;hc» wile the lolds of the fluff will all Click together t 
thi; operation muff alto be performed when the water is very 
hot, that it may poqctratc. 

JViiF.tttNo fimadows. See Meadows. 

W ATER LAND (Dr Daniel), a learned EnpKfli dU 
vhie who diltinguirtied himfell greatly in theological con- 
t rover lies, was born in l6<M at Widely in Lincoln (hire, of 
which place hi# father was reClor. He had hi* academical 
learning at Magdalan college, Cambridge, where he drew 
up a uleful tratfl, which went thruueh feveral editions, in- 
titled, Advttt to a 2 ‘ottm* A'/ur/en/, tuilb a Mtbul tf Study for 
the jirji four yrari. In 1 7 f 3 be became mailer of the col- 
lege, was foon a^er appointed chaplain to Gcorue i. and in 
1720 preached, the firft courte oi lectures founded by lady 
Moyer in defence of our Lord’* divinity. He went through 
feveral promotions t and at the time ot his death in 1 7 »o, 
was canon of Windfc, archdeacon of MidJlefex, and view 
of Twickenham. Bclides his coutroveriial writings, he 
publirtifd two volumes of lermoiis. 

WATLING-stxcxt. See Wat. 

WATSON (I>r Robert), an degaot Uiflorian, wa* bora 
at St Andrew’*, in Scotland, about the year 1740. He 
was the fon of an apothecary of that place, who was alio 
a brewer. Having rronc through the ufiul course of lan- 
guages and philosophy at the Ichool and univerixty of hia 
native piece, and alfo entered un the iludy of diaiaity,,* 
defire of being acquainted with a larger circle of Utcrsti, 
and ot improving himiek iu every btanch of knowledge, 
carried him, firft to the uoiverfity of Glafgoar, and after- 
wards to that of Ediobutglt. T he period ot theological 

Awdic * 


4 a) For referr in g this article from the word Wate* to the woffl Witatcs, an apology is due to the Public ; tod tb» 
apology which we have to offer, we are pet loaded, will be hilt aired. It is (Iris : The gentleman who contributed the article* 
RtuvrAHC* of Fhiith and Rivsa, prom i fed to furnirts alCo the article W jn **• tVbrh ; but ficknef* has luthetto prevented 
him from fulfilling tint promifir. We trail, however, that before our p redes fhaU reach to the word Works, he may 
he able to fill up the (ketch which he lia* long ago drawn of thi* very important lubjrcl. And fuch of our readersas cat* 
«ftimate the merit of his two articles, which wc have juft mentioned, will not blame the Editor for deviating a little fiont 
lb* alphabetical order, to give him a. chance of Jurmlucg a third article, to which thefe two are £0 clofely xclaiciL 
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WAT r s 

wnfon, ftudiet at the oni verities of Scotland Is four year* : but 

W t< N during that period, young men of ingenious mind* find 

" T — faficimt Iciiiirc’ to carry on and advance the purfuits of ge- 
neral knowledge. Mr Watfou puriued hts Itudies with ar- 
dour. Few men ever ftudied more conllantly. It wa* a 
rule with him to ftudy eight hour* every day ; and this law 
be obferved during the whole courfe of hi* life. An ac- 
quaintance with the polite writers of England, a* ter the 
union o f the two kingdoms, became general in Scotland ; 
ami in Watfoo’s younger years, an emulation be an to pre* 
vail of writing pure and elegant English. Mr Watfon ap- 
plied himieif with great induftry to the principles of philo- 
sophical or univerial grammar ; and by a combination of 
thefe, with the authority of the heft EngLfh writers, formed 
a courfe of Icduru on ftyle or language. He proceeded 
to the ftudy or rhetoric or eloquence ; the principles of 
which he endeavoured to trace to the nature o‘ the human 
mind. He delivered a con Hie of tenures in Edinburgh on 
thefe fubjeds ; and met with the countenance, approbation, 
and frieudihipot Lord Kames, Mr Hume, with other men of 
genius and learning. 

At this time he had become a preacher ; and a vacancy 
having happened in one at the churches of St Andrew's, he 
offered hicich a candidate for that living, but was disap- 
pointed. Mr Henry Rymer, who then taught logic in St 
Salvador’s College, was in a my infirm date of health, and 
entertained thoughts of retiring from the cares and emolu- 
ments of his office, to live upon hi* fmall falary or (lipend. 
Mr Watfr n undcrftandiug this, purchafed, for not a great 
fum of money, what, in familiar phrallology, may be called 
the good-will of Mr Kymer’s place ; and, with the confent 
, of the other mailers of St Salvador's, was appointed profef- 
for of logic. He obtained a!fo a patent from the crown, 
constituting him pmfeflbr of rhetoric and bellea lettres. The 
ftudy of logic, in St Andrew**, as .n moil other places, was 
at this time confined to fyllogitms, modes, and figure*. Mr 
Watfon, whole mind had been opened by couverlation, and 
by readme the writings or the wits that had be un to flourish 
in the Sketch capital, prepared and read to hi* Itudents a 
couric of ntetaphyfics and logics on the moil enlightened 
plan ; in which he analyzed the powers of the mind, and 
entered dccplv into the natuie of the different fpecict of 
evidence of Lrnth or knowledge. By his' liillory of Phi- 
lip II. Dr Watfon attaint 4 in his lifetime a considerable 
degree o f celebrity ; and his liillory* of Philip 111 . publilhcd 
aitcr his death, has added to his fame. Of this bit perform 
ance, however, he lias only completed the ‘our liril books j 
the two Lft were written by the editor of his manufeript, at 
the defire of the guardian; of his childrtn. 

On the death o - principal Tulideph, Dr Watfir\ through 
the earl of Kinnoull, was appointed his fucceflur; in which 
ftatioo he lived only a few years. He married a lady of 
lingular beauty and virtue, daughter to Mr Shaw, profeffor 
of divinity in St Maty’s college, St Andrew a. By thia lady 
he had five daughters, who fitrvivct* him. 

WAl’TS (Dr I(aac), a learned and eminent diflenting 
eninifL-r, was born at Southampton in 1674,0! parents emi- 
nent for piety, and coofidriible fufferersfor confidence fake. 
In 1690 he was lent up to London for academical education 
smder the tuitiou ot the Rev. Mr Thomas Rowe ; and in 
1696 was himtelf engaged as tutor to the (on of Sir John 
Fiartopp, bart. at Stoke Newington. He began to prearh 
•a 1698. and met with general acceptance ; and after offi- 
ciating for three years as an affiftant to the Rev. Dr Ilaac 
Cliauncy, he fucceeded in his pailoral charge in 1 703, and 
continued to preiidc over that church as long aa he lived. 
T hough hu whole income did not amount to an hundred a- 
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year, he allotted one third of 'it to rite poor. He died ih 
1748. His numerous works have rendered hi* name fa- 
mous among people of every denomination, both in thia 
and other countries, and they have been trail Dated into a 
variety of languages. His Lyric Toeuu, his Tlahm and 
Hymns, and his divine Songs tor Children, arc a fufficient 
proof of hi* poetical talents, and have lud an aminng num- 
ber of editions. His logic and philofophy have been much 
admired. He alfo wrote works upon a variety of othef 
fubjects, and printed feveral volumes of his fermons. He 
was admired for the milducfs and benevolence ot his dif- 
potition and the fwcetncfs of his manners. After hi* 
death, his works were collected, and published in fix vo- 
lumes quarto. 

WAVE, in philofophy, a cavity in the fur ace of water, 
or other fluids, with an elevation afide thereof. 

The waves of the (ea are of two kinds, natural and acci- 
dental. The natural waves are thofc which are exactly pro- 
portioned in fiac to the ilrcngth vf the wind, whole blow- 
ing gives origin to them. The accidental waves are thofe 
occafioncd by the wind's reading upon itielf by repercuflion 
from hills and mountain*, or high (bores, ard by the waffling 
of the waves thcmielvcs ; otherwife of the natuial kind, 
agairil rocks and flioals : all thefe cafes give the waves an 
elevation, which they can never have in their natural Hate* 
For the height of the waves, fee Sea. 

Stilting Wjirat by meanj 0/ Ot/. See Sia. 

WAVED, in heraldry, is faid of a bordure, or any ordi- 
nary or charge, in a coat of arms, having its outlines inden- 
ted in manner of the rifing and falling of waves : it is ufed 
to denote, that the firft o' the family in whole arms it (lands, 
acquired it* honours by fca fervice. 

WAVING, in the lea-language, is the making figns to a 
veffcl to come near or keep off. 

WAX, or Bat IVjx, in natural hiftory, a firm and folid 
fubilanct, moderately heavy, and of a fine yellow colour, 
formed by the bets from the pollen of flowers. See Arts. 

*1 he bell (ort is that of a lively yellow colour, and an 
agreeable Imell, fomcwrhst like that of honey : when new, 
it is toughiffi, yet eafy to break ; but by aue it becomes 
harder and more brittle, lofcs iu tine colour, and in a great 
mcafure its fmcll. 

It appears that wax and the pollen have for their bafts a 
fat oil, which pries to ilie Hate of rtGn by ita combination 
with oxygcnc. If the nitric or muriatic acid be dit»cftcd 
upon fixed oil for feveral mouths, it palfeS to a date rtfem- 
bling wa*. Wax, by repeated did illat ions, affords an oil 
which poffcffcs all Che properties of volatile oils. It is reduced 
into water and carbonic acid by combultion. The colour- 
ing matter ol wax is infuluble in water and in alcohol. 

Fixed alkalis diffblvc wax, and render it folublc in water. 
It is this laponaccous folution which forms the punic wax. 
It may be ufed as the balis of feveral colours ; and may be 
made into an excellent pafic for waffling the hand*. Am- 
moniac likewiCc diffulvea it ; and as this fblvcnt is evapo- 
table, it ought to be preferred when it is propofed to ufe 
the wax as a varnilh. 

From the common yellow wax, by bleaching, is formed 
white-wax, forrvetimes calk'd, very improperly, virgia-tvax. 
The greater the furfacc is in proportion to the quantity, 
the (ooner and more perfectly this operation i* performed. 
The ufual way ia to mdt the wax in hot water ; when 
melted, they prefs it through a (trainer of tolerable tine 
linen, and pour it into round and very (hallow moulds- 
When hardened by cooling, it is taken out and expofed to 
the fun and air, fprinkling it nowand then with water, and 
often turning it : by this means it foon becomes white. 

5 L 2 The 
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The belt fort is of a clear and almnft tranfoarent whitnrii, 
[ dr*, bard, brittle, and of an agreeable fmell, like that of the 

yellow wax* but muck weaker. 

The common yellow wax i* of very great ufc both in 
'medicine and in many of the arts and manufacture*. It Ijm 
been fometimes given internally in dyfenteries and ero- 
fions of tin.’ intcitincs ; but its great ufc is in the making 
omtments and plafter*. and the greater part of thofe of the 
fkops owe their confiftencc to it. The white wax is allb 
an ingredient in fome of the cerate* and ointments of the 
(hops ; ar.d is ufed in making candles, and in many of the 
nicer arts and mamdaCturcs where wax is required. 

Stating- IV ax, or Sf>oniJb-H r AX, is a composition of gum lac, 
melted aud prepared with rclins, and coloured with fome 
ibitahlc pigment. 

There are two kinds of fealing wax in ufc ; the one hard, 
intended for feaiing letters, and other filch purpofes ; the 
other foft, defi^ned for receiving the tmprclfimis of teals of 
office to charters patents, and fueh written in 'IrumenU. 
The belt hard red icaling-wax is made by mixing two 
parts of {hell iac, well powdered, and reftn and vermilion, 
powdered, of each one part, and melting this combined 
powder over a gentle lire ; and wh.cn the ingredients firem 
thoroughly incorporated, working the wax into ftteki. 
Seed-lac may be fubllituted for the fhtll-lac ; and indead 
or relin, boiled Venice tut pent Inc may be ufed, A coarfcr, 
hard, red Icaling.wax, may be made, by mixing two parts 
of iciin, and of lhell lac, or vermilion and red-lead, mixed in 
the proportion of one part of the vermilion to two of the 
red lead, of each one part ; and proceeding as in the former 
preparation. For a cheaper kind, the vermilion may be 
emitted, and the (hell-lac alfo, for very coarle ufc*. Wax 
ot other colours is made by fubftituting other colouring mat- 
ters for vermilion, a9 verditcr for blue, ivory black for black 
wax. For uncolout ed. foft foaling. wax, take of bees wax, 
one pound ; of turpentine, three ounces ; and of olivc-oil, 
cne ounce ; place them in a proper veffel over the fire, and 
let them boil for fome time ; and the wax will be then fit 
to be formed into rolls or cakes lot ule. For red, black, 
green, blue, yellow, and purple foft fealing-wax., add to the 
preceding compofction an ounce or more of any ingredients 
directed above for colouring the hard fcaling-wax, and llir 
the mats till the colouring ingredients be incorporated with 
the wax. 

Wax- W ork, the representation of the faces, &c. of per- 
fims living or dead j made by applying platter of Paris in a 
kind of pattc,and thus forming a mould containing ihe cxaA 
repreicntai ion of the features. Into this ‘mould melted wax 
is poured, and thus a kind of malks ate formed ; which be- 
ing painted and fet with glafs eves, and the figures d relied 
in their ptoper habits, they bear fuch a refemblaitee that 
it is difficult to diiiinguiih between the copy and the origin 
nai 

WAY, a paffkge or road. 

The Roman ways are divided into confular, praetorian, 
military, and public ; and of thetc wc have four remarkable 
ones its England: the firft, Watling drect, or \V\uheliag- 
i’tiect, leading from Dover to London, Dun liable, Touccfter, 
Attcrllou, and the Severn, extending as far as Anglcfea in 
Wales. The tccond, called Htkmtld or Ikeuiid-jlrttt , {belches 
from Southampton over the river (its at Newbridge ; ibcncc 
by Camden and Litchfield ; then pallet the Derwent near 
Derby, and ends at Tinmouth. The third, called Fo/t-way, 
becaufc in fome place* it was never pcrfe&cd, but lies as a 
large ditch, leads from Cornwall through Devonlhire, by 
Tcthbury, near Stow in the Wolds ; and befide Coventry 
to Leictlicr, Newark, and fo to Lincoln. The fourth, 


called F.rming or Ermim t^ejlrni, [extends from St David’s, 
in Wales, to Southaifipton. H 

IV.ir Cvfart, Gang, H*i:h. See CorsRT Way, Gsjrc, &c. ■ ^ * 

W.ir of 'a Ship, is fometjmet, the lame as her rake, or run 
forward or backward : but this term is moil commonly un- 
dcrliood of lirr failing. 

Wat ZtAtftw, in the coal bufmefs- See Coalery, n° 3. 

Right of JKhs, inlaw. This may be grounded on a 
fpccial per million ; as when the owner or the land {rants to 
another a liberty of puffing over his groundt, tu go to 
church, to imrka, or the like : in which cafe the gi*t or 
grant is particular, and confined to the grantee alone ; it 
dies with the perfon ; and if the gTrntee leaves the country, 
lie cannot affi-.fi over his right to any other ; nor can he 
jufltfy taking another perfon in his company. A way may 
be alfo by prci’cription ; as if all the owners and occupier* 
of fuch a farm have immemorially ufed to crofs another's 
ground ; for this immemorial triage fuppofca an original 
tyrant, whereby a right of way thus appurtenant to land may 
dearly be created. A right ot way may alio anic by act 
and op:ration of law; for if a man grants me a piece of 
ground in the middle of bis field, he at the fame time ta- 
citly and impliedly gives me a way to come at it; an.l l 
may crofs his land for that purpofe without trcipaf*. 

Fur when the law doth give any thing to one, it giveth 
impliedly whatfoever is oeccfTary for enjoying the fame. 

By the law of the twelve tables at Rome, where a man had 
the right or way over another's land, and the toad was out 
of repa.r, he who had the right of way mi^ht go over at.y 
part of the land he pieafed : which was the ctlaiihfhed rule 
in public as well as private ways. And the law of Eng. 
land, in both calls, teems to corrrfpond with the Roman. 
WAYFARING Trie. SceVuvtavM. 

WAYWODK, ia properly a title given the governors of 
the chief places in the dominion* of the czar o: Mufeovy; 

The palatines, or governors of provinces in Poland, alto bear 
the quality ot xvay wo. fex % or tv titvotirt. The Pole' like wife call 
the ptinccs of Wallachia and Moldavia xvaywodet ; as etierm* 
tog them no other than on the foot of governors; pretend, 
ing that Wallachia and Moldavia are provinces of Poland* 
Everywhere die thefe are called hofpodart. Du Cange 
fays, that the name wayxvodi is ufed in Dalmatia, Croatia, 
and Hungary, for a general of an army : and Lcunclavius, 
in his Pandetts of Turkey, tells us, it uluaily ligniius exjh 
tain or cotnmvmier. 

WEANING, putting a child away from the brcall, and 
bringing it to ufe common food. 

WEAR, or Wf.br, a great Hank or dam in a river, fit- 
ted for the taking of fiih, or for conveying the ftream to a 
mitt. New wears are not to be made, or others altered, to the 
nuifance of the public, under a certain penalty. Sec Rival* 

WEARING, or Vclrimc, in fcamanfhip. See Sea- 
man SH IP, Vol. XVil. p. tl^. 

WEASEL, in zoology. See Mustela. 

WEATHER denotes the Hate of the atmofphcrc with 
regard to heat aitd cold, wind, raia, and other meteors. 

1 he phenomena of the weather n ull have at all times at- 
tracted much of the attention of mankind, bcc.su fc ( heir fob- 
filltnce and their comfort in a great mealure depended 
upon them. It was not till the fcvcntccnth century, how- 
ever, that any contiderable prog rtfs was made in invefiiga- 
ting the laws Of meteorology. How defirous foever the 
ancients might have been to acquire an accurate knowledge 
of this fciencc, their want of proper inilTuments entirely pre- 
cluded them from cultivating it. By the difeovety of the 
barometer and thermometer iu the Ull century, and the in- 
vention of accurate electronic Urs and hygrometers in tlic 
4 grefcnt. 
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prefeit* this dcfc& i* r.o y pretty well fuppKfd f and pbii 
loplxrs arc enabled to make meteorological oDicrvatioru with 
calc and accuracy. Accordingly a very great number ot 
fach obfcnratuuut have been collected, which have been ar- 
ranged and exartnued from time to time by in" minus men, 
and contequences deduced f-om them, on which fcvcral d-f- 
ferent theories ot the weather have been built. But meteo- 
rology is a fcieuce fo cxcecilingly difficult, lint, notwiih- 
handing the united exertion* ol foir.d of*tht lirll phUolb- 
ptiers or the a *c, the phenomena of the weather arc liill 
very far from being completely mulct flood ; nor can we 
expect to fee the veil removed, till accurate tables of obser- 
vation* have beat obta utd from every part ol the world, till 
the atmofpherc ha» been more completely analyfrd, and the 
chemical changes which take place in it ale* ruined. Fr o ra- 
the metro rolo ;kal facts, however, which are already known, 
we ihall draw up the belt account of the weather we can. 
We Ihall treat of the different phenomena in the following 
order— heat and cold, wind, rain, thunder, alterations in the 
gravity of the atmofpherc. 

1 . Though there is a coufiderahle difference in every part 
of the world between the temperature of the Moiolphere in 
fummer and iu winter ; though in the lame fcaion the tem- 
perature of eimoft every day, and even every hour, hflersfrom 
that which precedes and follows it ; though the heat varies 
continually in the motl irregular and ttx-min ly capricious 
n ai-. tr — dill there ift a certain mean temperature iu every cli- 
mate, winch the aimofobere has always a tendency to ob- 
ferye, and which it neither exceeds Bor come* fliort of be- 
yond a certain number ot decree*. What this temperature is, 
may be known by taking the mean of tables of observations 
kept for a number of year*} and our knowledge of it mull be 
the more accurate the greater the number of obknaiions is. 

The mean annual temperature is grcatcfl af the equator 
(or at lead a degree or two on the north fide of it), and it 
diminiihr* gradually towards the poles, where it is leail. 
This diminution take* place in arithmetical progreifton, or, 
to Ipe^k more properly, the annual temperature of all the 
latitudes are arithmetical means between the mean annual 
temperature of the equator and the pole. This was hrft 
di louvered by Mr Mayer ; and by means of an equation 
which he founded on it, hut rendered confiderably plainer 
and Ampler, Mr Kir wan has calculated the mean annual 
temperature of every degree of latitude between the equator 
and the pole. He proceeded on the f> Mowing principle. 
I.tt the mean annual heat at the equator be m and at the 
pole n— n; put ♦ for any oilier latitude ; the .reau aunual 
temperature of that latitude will be m — n X tin. **. if 
therefore the temperature of any two latitudeip be lutowo, 
the value of m and n may be found. Now the temperature: 
of north lat. 40' has Lieu found by the bell observations 
to be 6;,i w , and that or lat. 50**, 52,9°. Tire iquare of 
the hue of 40° ?» neatly 0.419* *nd the fquaic of tlic fine 
of $0" is nearly 0,580. Therefore 

m — 0,41 n — 62,1 and 
m — 0.5811 =52,9 : therefore 
62,1 -|- 0,41 a = 52,9 -4058a, a* each of 
tliem, from the two full equations, is equal to a>. From 
this lall cquaii n the value of n is found to be 53 nearly ; 
and m it nearly equal to 84. The mean temperature of 
the equator thereto! e is 84% and that of the pole 31°- To 
find the mean temperature tor every other latitude, we have 
only to find 88 arithmetical means between 84 and 31. 
In this manner Mr Kirwan calculated the tollowing table. 
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V* 
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SO 

52.9 

21 

77.2 

75 

33,2 

49 

S3.® 

22 

77>® 
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47 
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•4 
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7* 
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69 
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3® 
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9 
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66 
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36 
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64 
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35 
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6 
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S3 
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5 
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6: 

42,7 

33 

68,3 

0 
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This table, however, only anfwen for the temperature of hi rho 
the atmofpherc of the ocean. It was calculated for that llan ’ 1,rc * 1 
part of the Atlantic ocean which lies between- the 80th ‘ Kcaa * 
degtee of niMthcrn and the 45th ol fouthern latitude, and 
extends we It wards as far ?s the GulMlream, and to within 
a few leagues of the couit of Ameiica ; and for all, that part 
of the Pacific ocean reaching uom lat. 45° north to lat. 40* 
fouth, f w # n the 2Cth to the 275th degree ot longitude call 
of London. This part ot the ocean Mr Ktvwarn calls the 
Jian.i trti i the rctl of the ocean it fubjefl Eb anomalies which 
will be afterwards mentioned. 

M- Kirwan lias alio calculated the mean monthly tcm- An.UHV 

perature of the ftandard ocean. The principles on which d»e me 
he went were theft : The mean tern pc rat me of April teems rn,M,t hly 
to approach very nearly to the mean annual temperature ; 
and as far as heat depends on the a&iun of the folar rays, 
the mean heat of every month is as the mean altitude of the 
fun, or mihqf as the fine of the fun's altitude The mean 
heat of April, therefore, and the fine of the fun’s altitude 
being given, the mean heat of May is found in this manner : 

As the tine of the fun’s mesa altitude in April is to the mean 
heat of April, fo is the fine of the fun s mean altitude in 
May to the mean heat of May. In the lame manner the 
mean heats of June, July, and Anguft, arc found ; but the 
rule would give the temperature or the faceted: ng month* 
too low, bcauitc it does not take in the heat- derived trom 
the earth, which poflefTc* a degree of heat nearly equal to 
the n.can annual temperature. The real temperature of 

thefa 
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Wea ther. thefc months therefore rouft be looked upon at an nrith- = 48. 5. Mr Kinrsn, however, after going throtigh a Weather. 
Vt ~ t metical mean between the agronomical and temftial heat*. tedioua calculation, found the re.ulta to aujrce fo ill with “ * J 

Thus in latitude $i°, the agronomical heat of the mouth observations, that he drew up the following table partly 
et September it 44.6 , and the mean annual beat is 52 4" j from principles and partly by ftudying a variety of ica jour* 

therefore the real heat of this month fhould be *’* ■ ?'£**** oa * # * 


T.iaix of the Monthly Mean T^emferafnre of the Stan/Lrd from lot. 80 ° to lot. 10 ®. 


Lat. 

8°° 

79° 

78° 

77* 

76° 

73“ 

74° 

73“ 


7*° 

-"I 

69° 

68° 

67 1 

66* 

6j • 

54“ 

53’ 

6*’. 

Si* 

60' 

59* 

58* 

57* 

J»n. 

22, 

22.5 

23. 

*3.5 

*4» 

*4.5 

2 S'. 

25.5 

26, 

16,5 

*7. 

*7.5 

*7.5 

*8, 

28, 

28, 

*9. 

30. 

3*. 

3*. 

33. 

34. 

35. 

3®. 

Kb. 


»3. 

*3.5 

24. 

24.5 

*5. 

25.5 

26, 

26.5 

*7. 

27.5 

28, 

18, 

*8,5 

29. 

3°. 

3* 

<2, 

33. 

34. 

35. 

36, 

37. 

38. 

Mar. 

*7. 

» 7.5 

28, 

28.5 

*9. 

29.5 

30. 

1©»5 

It. 

3'.5 

3>. 

3*.S 

33. 

33.5 

34. 

35. 

3*5. 

57. 

38. 

39» 

4®. 

4*. 

4*. 

♦3. 

Apr 

32,6 

32.9 

33.» 

33.7 

34.' 

34.5 

55. 

35.5 

t6, 

36,6 

.37.2 

37.8 

38.4 

39. 1 

39,7 

40.4 

4'.2 

42.9 

4».7 

43.5 

444 

4f.°9 

45.* 

4«,7 

May 

36.5 

3®-5 

37. 

37.5 

3«. 

38.5 

39. 

39.5 

40. 

4<M 

41. 

4 '.5 

4*. 

4*»5 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

5'. 

5*. 

June 

5*. 

S'. 

5 >.5 


52. 

52. 

52.5 

33. 

53.5 

54. 

54. 

54.5 

54.' 

54.5 

55. 

55* 

55.5 

55.5 

56. 

S6. 

f6. 

56,5 

57. 

57. 

July 

5°. 

50. 

S0.5 

«>. 

5'. 

5'. 

5 '.5 

52. 

S*.5 

33. 

33.5 

5 3.5 

53.5 

54. 

54.5 

54.5 

55. 

55. 

55.5 

55.5 

56. 

56. ( 

57. 

57.5 

Aug 

39.5 

40. 

4‘. 

42.5 

42. 

4»>5 

43* 

43.S 

44. 

44-5 

45. 

45.5 

46. 

47> 

48. 

48.5 

49. 

5°. 

5‘» 

5*. 

S3. 

54. ■ 

55. 

5®. 

Sept. 

33.3 

34* 

34o 

35. 

35.5 

3«. 

36.5 

37. 

38. 

38.3 

39. 

39.5 

40. 

4*. 

4*. 

43. 

441 

45> 

4 6» 

47. 

4*. 

49. 

50, 

5'. 

oa. 

28,5 

29, 

29.5 

S’. 

30.5 

3*. 

3>.5 

i*, 

3».5 

5 Is 

33.5 

34. 

34. 

35. 

3®. 

37. 

37.5 

58. 

39. 

4®. 

4>. 

4*» 

43. 

(4. 

Nuv. 

*3. 

23.5 

24. 

H.5 

*5. 

25.5 

26, 

26,5 

*7. 

*7.5 

28, 

28,5 

19. 


3 >. 

3*. 

3*.5 

53. 

34. 

15. 

36. 

37. 

3*. 

39. 

Dec. 

“.5 

23. 

23.5 

*4. 

24.5 

25. 

*5.5 

26, 

26, J 

27. 

'7-5 

* 8 > 

2r 

*9. 

$0, 


3*» 

3*. 

3*. 

33. 

34. 

<5. 

36. 

37. 


Lat. 

>6° 

55* 

54* 

53° 

5*“ 

52° 

50" 

49° 

48* 

47“ 

46* 

45* 

44* 

43* 

4*° 

41“ 

40° 

39* 

58* 

37' 

36* 

35° 

54* 

33* 

Jau. 

37. 

38. 

39. 

40, 

4«» 

4*2 

42.5 

42,5 

43* 

43.5 

44. 

44.J 

45. 

45.5 

46, 

46.5 

49.5 

52. 

S». 

53.5 

55. 

.•6,5 

59.5 

|®S. 

Kb. 

39- 

40. 

4*» 

42. 

43. 

44. 

44.5 

44.5 

45. 

45.5 

S®. 

46.5 

47. 

4®» 

49. 

5°. 

53. 

56.5 

S*. 

60, 

6l, 

>2, 

*3. 

64.5 

Mar. 

44. 

45. 

46, 

48, 

49. 

5°. 

s°.5 

S>. 

5 2*5 

S3. • 

53.5 

54.5 

55.5 

)6»5 

58.5 

59.5 

60, 

60, j 

6l, 

62, 

63. 

64. 

S J. 

£6,5 

Apr. 

47.5 

48,4 

49.2 

50,2 

5*.2 

5**4 

52.9 

53.8 

54.7 

55.6 

5 fi .4 

57.5 

58.4 

59.4 

6c, j 

61,2 

62,1 


63,9 

64,8 

65.7 

£ 

®7>4 


May 

S3. 

54. 

55. 

56. 

57. 

58. 

58.5 

39. 

60, 

6», 

62, 

6 3. 

64. 

®S. 

66, 

67. 

68, 

69. 

70, 

° 

7*. 

72.5 

7 a » 

7*.5 

June 

«7.5 

58. 

.8.5 

59. 

59. 

60, 

r, 1, 

62, 

®3. 

64, 

65. 

66, 

67. 

68, 

69. 

;o, 

70,$ 

7', 

7*. 

72. 

71.5 

72.5 

7*. 

72.5 

Jul^ 


59. 

60, 

61, 

62, 


®3.5 

64. 

®5. 

66. 

67. 

68, 

69, 

®9,5 

70. 

70, 

7'. 

7*» 

— 

72. 

77. 

72.5 

7 2.5 

7*.5 

72.5 

Aug 

57. 

58. 

59. 

60, 

61, 

62, 

63.5 

®4. 

6;. 

6$. 

67* 

68, 

®9> 

'9*5 

70, 

70. 

7*. 

7*. 

72, 

7*. 

:*-5 

72.5 

7 *.5 

?».J 

Sept. 

52. 

S3. 

i4* 

55. 

56. 

57. 

58.5 

59. 

60, 

\ 6 i. 

62, 

®3> 

64, 

6, 

68, 

“•9.5 

70.J 

71. 

72.5 

7*'. 

72.5 

72.5 

7 ».5 

72.5 

oa 

55. 

4®. 

47. 

48. 

49. 

50, 

50.5 

5'. 

5*. 

S 3 . 

54. 

'5. 

S 6 , 

57. 

It, 

S 9 , 

03 , 

6i, 

62, 

63. 

‘> 4 . 

®5. 

56 , 

67,5 

Nov. 

4°. 

4‘. 

>2. 

43. 

44.5 

46. 

♦6.5 

47. 

48. 

49. 

So, 

S». 

S*. 

S3. 

54. 

55. 

56. 

57. 

58. 

59. 

60, 

>«. 

62, 

63. 

Ore. 

38, 

39. 

40. 

4>. 

42, 

44. 

44.5 

45. 

4®. 

47. 

48. 

49. 

50. 

5'. 

5*. 

53. 

54* 

55. 

16, 

57. 


59. 

So. 

61. 


La:. 
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u. 

* 

3-’ 

3°° 

* ! jr 

■r 


m 

S7 

*3* 

j,* 

il* 

20 q 

* 

■9 

I*° 

.7* 

i6« 

'S' 

14“ 

‘3“ 

1 2* 

.i- 

1 0* 

!>“• 

Sj. 

«3. 

^3<S 

'3.' 

— 

6 3*5 

«4, 

34.! 

6 s,$ 

67. 

68, 

'>9, 

7*. 

72. 

72.5. 

73. 

73*5 

74. 

74.5 

75. 

?6. 

76.5 

77. 

77*5 

— 

F«rb. 

66 , 

*7. 

68.5 

'*■$ j®9.5 

^9.5 

70.5 

7‘. 

72. 

7*» 

72.3 

74. 

75. 

76. 

7^.5 

77. 

77.5 

78. 

78.5 

79. 

79.5 

7 9.8 

a 9, 

L, 


«8,j 

*9.5 

7 * v 

72. 

72.J 

73. 

73»5 

74.5 

75. 

73.3 

76. 

77. 

77.3 

78. 

73.5 

7 V. 

79.5 

8<>, 

iofi 

81, 

*1.5 

81,8 

k 

69,1 

69.9 

7°. 7 



72.® 

7J.« 

74.5 

75.4 

75.9 

7«.S 

77.2 

77.8 

78,3 

78.9 

"9.4 

79.9 

40,4 

8o,8 

lt.3 

81,7 

82, 

82.3 

May 

73- 

73. 

7.M 



75, 

; 6 »> 

77.3 

7«. 

”8.3 

79-5 

Ho, 

82.5 

8.. 

8i.5 

<2, 

82,5 

83. 

83. 

83^ 

,4. 

84, 

84.3 

JuM 

73. 

73- 

•3-S 

74m 

75m- 

7^» 

: a-j 

7®. 

78.5 

79» 

79.5 

so. 

5o, 5 

3i.S 

82, 

"Jo 

8j. 

‘ill 

83,8 


84.3 

84/) 

84,8 

Hr 

J- 

73* 

73.J 


75*5 

7*. 

7«.J 

7®. 

;8,> 

;9. 

79.3 

8;, 

52.5 

i..3 

82, 

52.5 

83. 

<3.3 

83,8 

^4» 

84.3 


8, .8 

Aujt- 

;j. 

^S* 

577 

74-5 

7Gs 

7<5. 

A* 

7*. 

78,3 

-9. 

79.5 

8s, 

5o,5 

l-.t 


82.5 

83. 

83.5 

83.8 

84. 

<4o 

223 

,4.8 

Srpt. 

'3. 

? S* 

73*5 

74. 

755 

7^t 

7 r >i5 

77*5 

7 

78.5 

79. 

79.5 

*>* 

81. 

81.5 

82, 

82,5 

83. 

KJ ’ 

u.s 

84, 

84.5 

>4.6 

oa. 

S»,j 

69.5 

7M 

7>. 

7«.5 

7**5 

73- 

7M 

7 

73. 

73.J 

71. 
• ! * 

7«. 

7V. 

do. 

8., 

S| . 5 

82, 

82, ; 

85. j«»3.5 


m 

Nut. 

*4:5 


(»6,y 

its. 

69 , 

59.5 

7>.5 

7». 

73.5 

"4» 

74.5 

75. 

7..S 

U 

77. 

7». 

7 8.5 

79. 

'79.5 

So, 

80,5 

«j,b 

1 

d«. 

62,5 

«3.J 

*4.5 

A 

$7. 

'7.5 

'S.J 

6y,> 

70,. 

; 1, 

7>.5 

7*. 

7**5 

73* 

74. 

“7?. 

7.'»* 

7 6, 

76.5 

I 

77* 

77.2 

78* 

S3 


From this tabic it appears, that January is the coldeft 
month iu every latitude, and that July is the wanneft month 
in all latitudes above 48°. In lower latitudes Auguff 
is ccnctally warmeft. The difference between the hotcll 
and cold ett months increases in proportion to the diftante 
from the equator. Every habitable latitude enjoys a mean 
heat of (o lor at leaff two montli# t this heat teems necct- 
fary for the production of corn Within ten devn.es of the 
poles the temperatures differ very little, neither do they 
differ much within ten decrees of the equator ; the tem- 
perature of different years differ very l*ttkc near the equator, 
but they differ more and molt as the latitudes approach the 

_ S 

Tnr m ^ I'he temperature of the earth at the level of the fen is 
the fame with that of the ftandard ocean; but this tempera- 

4 j vax* * U:C fT^dualiy diminilhes as we afeend above that level till, 
at arettain height, we arrive at the region of perpetual 
congelation. This region varies in height according to the 

u!aT latitudtrof the place ; it is highcH at the equator, and de- 
scends gradually nearer the earth as we approach the poles. 
It varies alfo according to the ferfon, being higheft in lum- 
mer and lowcft m winter. M. Bouguer found the cold <m 
the top of Pinchinca, one of the J ndes, to extend from 
Seven to nine degrtet below the freestng point every morn- 
ing immediately before tun rife He concluded, therefore, 
that the mean height of the term of conge fatiem (the place 
where it nrft reeats durinv fume part of the thy all the 
year round) between the tropics was 15,577 feet above 
the level of the fra ; but in let ?H' he placed it in fumrocr 
■t thr hetjht of t {,440 feet. Now, if we t-.ke the dif- 
ference between the temperature of the equator end the 
ireexinc point, it is evident that it will bear the fame pro- 
portion to the term of congelation at the equattw* that the 
difference between the mean temperature ot any other de- 
gree of latitude and the fleeting point bears to the term of 
congelation in that latitude. Thus the mc?.n heat of the 
equator Heins* 84*, the difference between it itnd 32 it 51 ; 
the mean heat of lai. 2*° is 72.3 the difference between 
which and 32 is 40.3 : Then 52 : 15577 : : 40.3 : 12072. 
la thi* manner Mr Eirwan calculated the following tabic, 


Lat. 


ao 

*5 

Si 

40 


Mr an height 
of ibr 
Term of 

CdOpUoD. 

Feat. 

*5577 

*5457 

>50*7- 

>449® 

>37*9 

IJ030 
I Ijv* 
10664 
9016 


Lat. 

45 

5=> 

55 

60 

65 

70 

75 

Ho 


Mean Height 
of the 
Term of 
Coogcbtioo 

KttT. - 

76 j« 

6260 

4911 

3 6 “+ 

2516 

*557 

748 

iso 


If the elevation of a country above the level of the fea pro-MethudJ* 
cceds at a greate- rate than li* feet per mile, we mult, ac-fl finding 
cording to Mr Kirwan *, lor every 200 feet of elevation”’ 
dimimlh the annual temperature of the itaiuLird in that r-/w , 
latitude as folio as. If the elevation be at the rate of 

6 feet per mile J of a dcgi cC P*fc* 4i- . 

7 •«*» - 1 

»3 l«t • Vj 

15 or upwards •{ 

According to him f nlfo, for every 50 miles diffance from 
the ttaadarl ocean, the mean annual temperature in differ- 4 45. 

rent latitudes is to be deprvffcd or railed nearly at the tub 
lowing rate : 

From lat. 70° to laL 33 d cooled | of a dcgiee 

35 - t 

30 - ° 

25 warmed f 

ao - 4 

IO - S* # m 

The caule of the heat of the atmolphere is evidently the Cawft of 
fun’s rays this has been obferved and acknowledged in all'* 4 * heat 
ages. The heat which they produce is lef* according 
they fall more obliquely j. hence the temperature conffantly 
diminilhes from the equator to the pole, bccaufe their ob- 
liquity constantly increafes with the latitude. But if the 
heat depended on the foUr rays alone, it would difoppeas in 
« the 


muifbtM; 
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the pniar region* during winter when the fun eeafes lo rife. 
This, however. !» by no means the cafe ; the mean tempera- 
turr, even at the pule, is 3 t c ; and we find witlnfl the a*tiic 
circle as hot weather a* under tlic equator. The re^fon of 
this in, that the lun’s rays he'rt the earth confidcrahlv during 
fummer : this heat it retains and given out (lowly during 
winter, and thus moderates the violence of the Cold ; ana 
Cummer returns before the enrth ha* time to be cach'd down 
beyond a certain degree. This is the reafon that the cold- 
eft weather docs not tt»he plscc at the winter folftlcc, hnt 
firmc li ne afttfr when the ttmperatu-e of the earth islowcftj 
aid that the greatcfl heat tpktsplsce alfo fixne confidcraHlc 
time after the fommer folfticc, hecaulc then the tempera, 
tute of the eaith is higliell. For pure air is not heated by 
the folamyj vlrch pifs through it. but acquires flowlv the 
temperature of the earth with which it is in contafh This 
is the re-* fou why the temperature decreafes according to 
the elevation above the level of the fea (a). 

Since the atmnfpher* is heated by contaft with the fu- 
perficu’8 of the eartli, it* temperature mull depend upon the 
capacity of that foprrt'ckt for receiving and trai.fmitting 
heat. Now this capacity differ* very much inland and wa- 
ter. I.vnd, cfpcrially when ^ry, receives heat with great 
rcadfncf*, but tianfrnits it through its own fubffancc very 
flowlv. I)r Hailes found, that in 1724, when the air and 
furfacc o f the earth were both at a thermometer placed 
only two inches below the fu-face Rood at 85 ; another 16 
inches btlow the fur'ace, at 70'’; and another 24 inches 
deep, at 68**. The two lad mentioned thermometers re- 
tained the time temperature till the end of the month, 
thou rh the temperature of the air frequently varied, and 
then fell only to 6t° or 61*. The earth, at about 8c or 90 
feet below its fin face, conilantly retains the 0»me tempera- 
ture; and this is neatly equal to the mean annua! heat of the 
country. Hence the mean annual temperature of any 
country m*y be found out pretty accurately, by exami- 
ning the heat of derp wells or fpring* Water, on the con- 
trary, receives beat flowly, on account o: its tranfparcncy ; 
but what it doe* receive, is very quickly transuded through 
the whole mafs. 

Land is often heated and cooled to a much greater Je- 
grcc than fea is. Dr Raymond often found the earth in 
the neighbourhood of Marfeiiles heated to 170°, but be 
never found the fia above 77°: in winter the earth waa 
often cooled down to 14°, but the fea never lower than 45 . 
The fci atmofphere, therefore, ought to pr.ferve a much 
m»re uniform temperature than the land at mofphcrc ; and 
we fin *. this in fad to be the cafe. The caufc of the great, 
cr equability of water than land is evident. In fimmicr the 
urface of the fea is constantly cooled down by evaporation ; 
and in winter, whenever the furfaee is cooled, it defeends to 
the bottom from it* increased gravity, and its place is (up. 
plied by warmer water. This proccis goes on continually, 
and the winter is over before the atmofpherc has been able 
to cool down the water beyond a certain de/rce. It muff 
be remembered alfo, that water has a greater capacity fur 
heat than land has, and therefore is longer either m healing 
or cooling. 

Thefc obfervations will enable us to explain the difference 
which takes place between the annual temperatuic ot the at- 
mofphere above the ocean and that of places at forac couGUcr- 
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able difticce *Vom It. As the fea is never hcatedib highly as Westlm 
the land, the mean fummer tcrnp< r'ture at fea maybe confi. v '~ - 
dered, all over the world, as lower than on land. During 
winter, when the power of the fun’s rays in a »rcat meafitre 
ceafes, the fea gives out heat to the air much more teadily 
than the earth : the mean winter temperature, therefore, at 
fra is hi ’her than on land : and in cold countries the differ* 
ente is fo great, that it more thin counterbalances the differ- 
ence which takes place in fummer ; fo that in high latitude* 
the mean annual temperature ou.-ht to be greater at lea than 
on land. Accordingly from lat. “O* to 35 , to find the 
temperature of a place, the Hansard temperature for the 
fame latitude ought, according to D- Kirwan, to be dc- 
prefled Jd ol a de.;rec for every miles ijiffance ; for the 
cold which takes pi *cc in winter always 1 corafcs in propor- 
tion to the diflance from the ffamiard. At a lefs distance 
than miles the tcmpcratuies of land ahd fea are fo blended 
together by Tea and land winds, that there is little difference 
in the annual mean. It: lower latitude* than 3c 0 , the ray* 
of the fun, even in winter*, retain con fid cubic power ; the 
fitrfacc of the earth is nc/cr cooled very Ijw, conicquen:ly 
the difference between the annual temperatures o: the fea and 
land becomes lefs. As we approach nearer to the equator, 
the power of the folar rays durtn>* winter inercafrs fo that 
the mean winter temperature of the land atmufphere ap- 
proaches ncaicr and nearer to that of the fea, till at lall at 
the equatnr it counts it. After we pafs lat. 30”, therefore, 
the mean annual land temperature pradually exceeds that of 
the fea more aud more lid at the equator it exceeds it a de- 
gree tor every 50 miles diilancc. 

Such then, in general, is the method ot finding the mean 
annual temperature over the globe. There arc, however, 
fevcml exceptions to thefe general rules, which come now to 
be mentioned. 9 

That part of the Pacific ocean which lies between north Tern, t*. 
lat. j*' and fi6° is no broader at its northeru extremity turr . Mie 
than 42 miles, and at its fouthern extremity than 1 300^°' 
miles: it is rcafor.ahle to luppofe, therefore, that its tfmpei*-^^ u 
lure will be cotvfiderably influenced by the furroundimr land, 
which confifts of ranges of mountains covered, a fcreat part 
of the year, with fnow ; and there .me befides a great many 
high, and confeque:.tly cold, iflands featured through it. 

For thefe rcafons Mi Kjrwan concludes, that its tempera- 
ture is at le;;ff 4 or 5 degrees below the Umdard. But 
we arc not yet fu/nilhcd with a fufficicnt number of obferva- 
tions to determine this with accuracy. 10 

It is the general opinion, tlyit the fouthern hemifpht re, be- Of the 
yond the 40th degree of latitude, is confiderably colder than*®*"*** 0 
the correfpoiidiii j parts of the northern hemilpherc. 1 he caulc f 
ot this ax (hall endeavour to afllgn in the article Wins. ' , , 
Small fcas fiirrounded with land, at leall in tempe-pf fnull 
rate aud cold climates, arc generally warmer in fummer^**- 
and colder in winter than the liandard ocean, bccaufc they 
are a rood deal influenced by the temperature of the land. 

The Culpb o* Bothnia, for inftancc, is for the moll part 
frozen in winter; but in fummtr it is lornctimes heated to 
75’* a. degree of heat never to be found in the oppofite part 
of the Atlantic *. The German tea is above three degree** Mr*. 
colder in winter, and five degrees warmer in fiimmcr, thao 5 **^ 17 ’- 
thc Atlantic The Mediterranean Sea is, for the jrciteft 
part of it* extent,, wanner both in lumoicr and winter than 7 '*/ '** 

lhc o„./L* 


(A)llt was feme time ago the favourite opinion of philofoplieta, iliat the heat of the eertk w'as derived from a msfs of fire 
in its centre. But there does not feem any probability in the opinion, as the heat of the earth docs not fncreste the deeper 
wc po, but remains conftant nearly at the mean heat of the place- In the mine of Joachlmflahd in Rohenua, one of the 
deepeft cxiftinp, Mr Monnct found the tempt ratine at the depth of 1700 feet to be . The Itmpciaturc oi the carlk 
even been found to dimimfli the deeper we go, though never lower than 36°. 
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the Atlantic, wMeh therefore flow* intft ft. The Block 
' Sea is colder than the Mediterranean, and flow* into it J. 

The eaftera part* of North America are much colder than 
the oppofitc coaft of Europe, and fall fhort of the fandard 
by about 10" or t2®, a* appears from American Meteo- 
rological Tables. The caufes of this remarkable difference 
are many. The higheft part of North America lies between 
the 40th and 50th degree of north latitude, and the 100th 
and i 10th degree of longitude weft from London; for there 
the greateft river* originate. The very height, therefore, 
makes this fpot colder than it otherwise would be. It i» 
covered with immenfe forefts, and abawnd* with large 
fwamps and mtiraffcs, which render it incapable of receiving 
any preat degree of heat ; fo that the rigour of winter it 
much lefs tempered by the heat of the earth than in the • 
old continent. To the eaft lie a number of very large 
lake* ; and farther north, Hndfon*« Bay ; about 50 miles 
on the fouth of which there it a range of mountains which 
prevent its receiving any heat from that quarter. This 
bay it bounded on the eaft by the mountainous country of 
labrador and by a n u mber of ifland*. Hence the eoldnefe 
of the north wefl winds and the 1 jwnefs of the temperature. 

But as the cultivated part* of North America arc now much 
warmer than formerly, there is reafon to expert that the 
climate will become (till milder when the country it better 
cleared of woods, though perhaps it will never equal the 
temperature of the old continent. 

lllands are warmer than continents in the fame degree 
o? latitude ; and counttiea lying to the windward of exten- 
five mountains or forefts are warmer than thofe lying to the 
leeward. Stones or find have a lefs capacity for heat than 
earth has, which is always fomewhat moift ; they heat or 
cool, therefore, more rapidly and to a greater degree. Hence 
the violent heat of Arabia and Africa, and the intenfe cold 
cf Terra del Fuego. Living vegetables alter their tern* 
perature very (lowly, but their evaporation is gTeat ; and if 
they be tall and dofe, as in forefts, they exclude the fun's rays 
from the earth, and (belter the winter fnow from the wind 
and the fun. Woody countries, therefore, arc much colder 
thao thofe which arc cultivated. 

Thus we have endeavoured to afeertain the mein tem- 
perature of every climate, and to afiign the caufes by which 
tkal temperature it governed. Mr Kirwan, in his admi- 
rable Treati fc on the Temperature of Different Latitudes, 
has done much to reduce this part of meteorology to regu- 
larity, and to lubje& it to calculation ; and he has in fome 
mcafurc fuccccded. To enable our leaders to judge how 
fir his rules agree with fa&s, we (hall fubjoin a table of the 
mean temperature of a variety of places drawn up from 
actual oblervations. 
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Chandemagor * 

92 ° 

14 56 

4 

Pondicherry • 

85 

>3 j 

2 

Madras • 

8:, 4 

20 IO 

I® 

Iftc of France * 

80,6 

39 54 

6 

Pekin * 

54.7 

4' 54 

6 

Rome t 

60 

41 36 

7 

llaftia * 

68,4 

4 1 44 

12 

Perpignan • 

59>G 

43 >6 

8 

Rieux • 

56,9 

43 18 

•3 

Mai feilles * 

58,5 

4.3 37 

r 1 

Montpellier * 

59*4 

Vot.X 
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KTIC 
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j 

43° 

5°' 

36 

Lucca f 

60,8 

43 

5' 

5 

Nifmes * 

60,3 

44 

5° 

1 6 

llourdeaux * 

5<>>3 

45 

22 

7 

Padua * 

53,8 
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St Gothard * 

3° 

45 

iS 

16 

Milan $ 

54.9 

4* 

3* 

to 

Laufanne [] 

48,5 

46 

35 

>5 

Poiticis * 

52.7 

47 

12 

•3 

Chi non • 

53/> 

47 

'4 

I I 

Defan^on * 

5'.3 

48 

21 

t 2 

Chartres * 

5°>7 

4>* 

3' 

12 

St Brieux • 

5 J ,47 

4» 

5° 

>8 

Paris * 

52,47 

48 

56 

6 

Rati (bon * 

49- < 

48 

59 

22 

Moutmorenci * 

(0,9 

49 

26 

6 

Manheim * 

5', 5 

49 

46 

24 

Neufchatei * 

50-9 

5° 

■7 

14 

Anil* 

48,1 

5° 

i‘ 

3 

Breda * 

5M 

5« 

3' 

*9 

London f 

jo,6 

5‘ 

41 

7 

Copenhagen * 

S'.' 

5* 

♦ 

8 

Hague * 

5'. 8 

S* 

3° 

>5 

Lyndcn j f 

48,3 

5 ‘ 

3* 

1 1 

Iicrliu • 

49.' 

53 

11 

•3 

Franckcr * 

5»,25 

55 

45 

4 

Mofcow • 

40,1 

57 
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Niin * 

»7.S 

59 

20 

‘5 

Stockholm * 

44-37 

59 

5® 

,8 

Petetfburg J $ 

39.5 

60 

*7 

IO 

Abo* 

4'.9 
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77 
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Guadeloupe • 

83 
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37 
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58 

39 

57 
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55 

4 
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As to the daily variations of the temperature of the ^‘Caufctof 
mofphere, they are owing to a variety of caufe6 ; many of t j, c 
which arc probably unknown. Some of them, however, vatiai ions 
are the following : t. Wind. It is evident that winds flow- u f tempera- 
ing from cold countries muff produce cold, and from hbt lofe * 
countries heat; and that whatever has a tendency to produce 
fuch winds mud he the caufe of unufual cold or heat.— 

2. Evaporation. Water always abforbs a quantity of heat 
when it afliimcs the date of vapour. Hence the coldnefs 
of marftiy countries, and the cold which wc often experi- 
ence durin * and after violent rains. Hence alfo we may 
exptft a cold winter after a rainy fubiater, becaufe the un- 
ufual evaporation carries off the heat of the earth. — 3. Va- 
pour, when condenfed, gives out a quantity of heat ; a coun- 
try, the refore, mdy be heated by the condensation over it of 
vapour brought from a diftance. Her.ce the lultrincfs often 
felt before rain. — 4. Vapours, when they remain long over 
any country, may produce cold by bbftru&mg the pa(Tage 
of the fun’s rays to the earth. To this caufe Dr Franklin 
aferibed the very fevere winter which followed 1783 ; a year 
remarkable for the thick fog which ovetforead Europe and 
5 M America 
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, ^ rl ^ ef ’ America during feveral month*.— 5. When, from any of 
■ * thcfe caulea, the winter hai been feverer than ufual, prodi- 

gious quantities of ice may accumulate about the pole, 
which may contribute fomething perhaps towards lowering 
the temperature of feverai fucceeding years. 

01 Minna. The winds evidently have a very great influence on 

the weather ; the caufes which produce tlurm, therefore, 
ought to be examined with the greateft attention. Were 
we able to regulate their motions, we might, in a great 
mcafurc, mould the climate of any conntiy according to our 
plcafuie ; were we able to forfec them, it would be of the 
great 1 ft imporancc to navigation and agriculture. In the 
torrid /one, where they are regular, the mean annual tem- 
perature remains almoft always the fame ; their iriegularity 
incrcafcn as wc approach the pole, and in the fame manner, 
the difference between the mean annual temperature in creates 
with the latitude. 

Wind is produced chiefly by the action of the fun on the 
atmofpherc ; there are many other caufes, however, and fome 
perhaps of which wc arc yet ignorant. Hut we fhall re- 
serve this part of our fubjeffi on account of its importance 
and extent, for a ftpat ate article. 

III. We come now to the moft difficult part of our fub* 

i *eft, the phenomena and caufes of rain. It has been long 
mown, that water is conilantly riling from the whole fur- 
face of the globe, in the form of vapour, and mixing with 
the atmofpherc. Evaporation has been afenbed to various 
caufes ; but the greater number of philofophcrs have tor 
fome time pad acquiefced in the theory firft advanced by 
Dr Halley, that it was produced by a real fnlution of wa- 
ter in air, juft as fugar or fait is diflblved in water. This 
theory is Inpportcd by a great many very plaufible argu- 
ments, which at the firft view Teem to eftablilh its truth. — 
Thefc arguments, however, are not all of them fo conclu- 
five as they appear. Thus it was thought, that beesufe 
evaporation was promoted by- heat, and retarded by cold, it 
bore an exatt rcfemblance to the folution of falts in liquids: 
but it is now known that evaporation is not fo much re- 
tarded by cold as was at flrft iuppofed ; that in fome cir- 
cumftanccs it is even promoted by it ; and that it does not 
depend fo much upon the abfolute degree of heat or cold, 
as upon the difference of temperature between the atmo- 
fphere and the evaporating furface. Bcfides, water evapo- 
rates much more rapidly in a vacuum than in the open air, 
which could not puflibly be the cafe i: evaporation were ow- 
ing to the folution of water in air. 

Evaporation, then, cannot be owing to folution of wa- 
ter in air ; it is produced by the combination of a cer- 
tain quantity of caloric with the particles of water, by 
which it is converted into an elaltic fluid lighter than air, 
which therefore immediately afeends and mixes with the at- 
tuofphcre. This was long ago Ihown by Dr Black to be 
the way in which (learn or the vapour ariflng from boiling 
water is produced. The fame principles were afterwards 
applied by Mr Dc Due to fpontamous evaporation; and the 
proofs upon which this theory refts are quite convincing. 

But though evaporation ii not produced by air, vapour 
would very foon condenfe and return to its former ftatc by 
contatl with colder bodies, nnlcls it were attracted and fup- 
ported by air. 

Qrafcriettf Wc aic indebted to the experiments of Saufliire and De 
•-j-oui. I.uc for much ol our knowledge of the qualities of vapour. It 
is an elailic invifible fluid like common air, l>ut lighter ; be- 
ing to common air, according to Sauffurc, a* 10 to 14, or, 
according to Kirwan, as 10 to 12 : it cannot pafs beyond 
a certain maximum of denflty, otherwife the particles of wa- 
ter which compote it unite together, and form fmall, hollow, 
vifibk vcficUs, called vrft.dar vopeur j which is of the 
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fame fpeciflc gravity with atmofpherical air. It Is of this vs- Wettkw. 
pour that cloud* and fogs are compofcd. This maximum 
incrcafcs with the temperature'; and at the heat of boiling 
water is fo great, that fteam can refill the whole preflure of 
the air, and exift in the atmofpherc in any quantity. See 
Ml TEOROtOGY, n* 7 — 23. 

Evaporation, at leaft in our climate, is about four time* quantity »/ 
greater during the furnmer than t)ie winter half-year : other v *p«ur 
things being equal, it is fo much the more abundant thegrest r 
er the difference is between the temperature of the air and* cn ”* 
of the evaporating furface ; fo much the lefs, the nearer 
they approach to the lame temperature ; and leaft of all 
when they actually arrive at it. Whenever the atmofpherc 
is more than 15 degrees colder than the evaporating furface, 
little evaporation takes place at all. Evaporation is power- 
fully promoted by winds, efpecially cold winds blowing in- 
to warm countries, or warm winds blewiug into cold coun- 
tries Trad* of land covered with trees or vegetables emit* Tm+vtt. 
more vapour than the lame fpace covered with water. •/ LuntiJu % 
From the experiments of Mr Williams, the quantity appears P - l *- 
to be one third more J. But the method in which thcfe ex-f 7 >« *f. 
periments were made (the lame objedion lies againft ftrerdf^ 
of Dr Hades’s experiments, the original difeoverer of thc“*^' 111 * 
fad) prevented him from ascertaining exactly the quantity 
of vapour emitted by plants. He made the plants grow in 
a box well clofed up from the air, ineafured the quantity of 
water with which he fupplied them, and at the end of the 
experiment weighed the box and the plants thcmfelves. By 
this means he knew pretty accurately the quantity of water 
which the plants had abforbed, and which had afterwards 
di (appeared ; and all this he concluded had been emitted by 
the plants in the ftatc of vapour. But it is well known thaS 
plants have the power of decompounding water, of retain- 
ing the hydrogen, and throwing off the oxygen. A part 
of the water then was decompounded and changed into air; 
and the quantity of this ought to have been afeertaioed and 
fubtrafted. Still, however, the quantity of vapour emitted 
by vegetables is very great. Evaporation 19 promoted by 
heat, and is therefore much greater in the torrid zone than 
in our latitudes. There, too, the difference between the 
quantities in fummer and winter is much left than in our 
climate, bccaufe the difference between the temperature of 
the two fcafons is lefs. Animals alfo arc continually throw- 
ing off vapour by iufcnflhle pcrfpiratioa ; the quantity of 
which is exceedingly different, according to the climate, 
feafon, and temperament, and cannot therefore be calculated 
exactly. According to Ketl, a (ingle man perfpires 31 
ounces of vapour in 24 hours, and conlequently 707 pounds 
of water in a year. The quantity of vapour then which is 
emitted by auimals alone muft be very great. 

From an experiment made by Dr Watfon in England, 
during fummer, when the earth had been burnt up by a 
month’s drought without rain, it appears that 1600 gallons 
of water were evaporated from a Angle acre in 12 hours.— 

If we were to fuppofe that this rtprefented the mean daily 
evaporation all over the globe, it would be tafy to calculate 
the quantity of water annually evaporated from the whole 
of its furface. And if we confider the ftate of the earth 
when the experiment was made, the fituation of England 
nearer the pole than the equator, and the evaporation con* 
ftantly going on from animals and vegetables, which is not 
taken in, we will Purely not think the mean aftumed too 
great. l6oo gallons in 12 hours is 32CO in 24 hours. 

I.et us call it only 3000, which is equal to 693,000 cubic 
inches. An acre contains 272,640 fquare inches; fo that 
the daily evaporation from every iquare inch will be about 
. 1 1 of a cubic inch. This in a year will amount to foil cw hat 
more than 40 cubic inches for cvciy fquare inch. From the 
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experiment! of Mr Williams •, it appears, that in Bradford poun exift in the lower ftrata of the atmofphere, clou Js ne- Weather- 
in New England the evaporation during 1772 amounted to ver bc.»in to form there, but always at fome confulerablc * ' • 
42,65 inches ; but hem the way that kit experiments were height. It is remarkable, too, that the part oi the atmo- 
conduced, the amount wai probably too great. Thcfc ex- fphere at which they form has not arrived at the point of 
periments, however, ferve to fttow, that our calculation is extreme moifturc, nor near that point even a moment b\ft)re 
not perhaps very remote from the truth. 40 inches from their formation. They arc nol formed then, becaufe a great- 
every fquare inch on the iupcrficie* of the globe makes er quantity o f vapour had r«t into the atmofpherc than 
107,942 cubic miles, equal to the water annually evaporate J could remain there without palling its maximum. It is ftill 

more remarkable, that when clouds are formed, the tempe- 
rature of the (pot in which they are tormed is not always 
lowered, though this may fometimes be the cafe. On the 
contrary, the heat of the clouds themfelve* is fometimea 
greater than that o: the furrounding air $. Neither then is the .5 jj e ^ 
formation of cloud* owing to the capacity of air for combi- ■»* fo Mi- 
ning with moifturc being lefTened by cold : fo far from that,*f #r *^ •oU 
we often fee cloud*, which had remained in the atmofpherc u 1** xo °* 
during the heat of the day, dtfappeax in the night, alter the 
heat of the air was diminifhed. 

The formation of clouds and rain, then, cannot be ac- And 'tin 
than what is equivalent to 8 grains of water. If more than counted for by a ftngle principle with which we are ac- c * nn,,t he 
this be added, it will pafs its maximum, be converted into quainted. It ia neither owing to the fatnration o‘ the a t.f f ^ ouMC * 
vtiicular vapour, and at laft tall down in drops of rain. At mo pberc, nor the diminution of heat, nor the mixture of 
the temperature of 32® a cubic foot of air can contain only airs of different temperatures, as Dr Hutton fuppofet ; tor 
4 grains, and the, quantity it can contain is inercafed .1 109 clouds are often formed without any wi-id at alt cither above 
of a grain by every additional degree of heat. Suppofing or below them ; and even if this mixture conftantly took 

place, the precipitation, inllead of accounting tor rain, 
would be almoft imperceptible. 

It is a very remark ible faA, that evaporation o r ten goe* 
on for a month together in hot weather without any rain. 

This lomcttme* happens in this country ; it happens evtrjr 
year in the torrid zone. Thus at Calcutta, during January 
1 78 ;, it never rained at all * : the mean of the thermometer * Afitt. Jtr- 
for the whole month was 66| decrees; there was no hi ;h 


over the whole globe. 

Were this prodi.-ioua mafs of water all to fubfilt in the 
•tmofphere at once, it would increafe it* mail by about a 
twelfth, and raile the barometer neaily three inches. .But 
this never happens, no day pafles without rain in lome part 
of the earth ; fo that part of the evaporated water is coo- 
ftantly precipitated again. Indeed it would We impofCble 
for the whole of the cvapoiated water to fuhfift in the at- 
mofphere at once, at leall in the Hate of vapour. 

M. Dc Saulfure has fhown, that when the thermometer 
is at 66°, a cubic foot of air cannot contain more vapour 


then that the whole atmofpherc was faturated with water, 
it would not amount to the hundredth part of the quantity 
of water evaporated annually. 

I he quantity of vapour cxifting in the atmolphere is in- 
dicated by the hygrometer. Water hat the property of ar- 
riving at a ftate of equilibrium in hygrofcopic fubftanccS : 
that is, fup poling a certain quantity of water attached to a 
hygrofcopic fubttance, ir another hygroicopic fubttance be 


brought into contaft with it containing lefs water, fome of wind, and indeed during great part of the month little wind"]^^*** 
the water attached to the firil lubftance will leave it, and at all. 

attach itfelf to the other, till both contain the fame pro- The quantity of water evaporated during fuch a drought V*p/»^r diC. 
portion of water. Air is a hygrofcopic fubttance, and fo is mull be very great ; yet the rooiilure of the air, in-*f , l >cir ** 
every thing of which hygrometers are made. Now the hy- head of being increafed, is conflamly dimlnifhing, and at 
geometer never points at extreme moilture while the air lalt difappears almotl entirely. For the dew, which is at 
continues tranfparent, and consequently contains nothing firft copious, di mi nifties every ni/ht ; and if Dr Watfon’t 

experiment formerly mentioned be attended to, it will not 


but invifible vapour ; the atmolphere therefore, while tran- 
sparent, never contains the greateft poiKble quantity of va- 
pour. 

'Hie higher regions of the atmofpherc contain left vapour 
than the ttrata near the furface of the earth. This was ob. 
ferved both by M. De Sauffure and M. l>e Luc, who men. 
tions Several linking proofs of it. See MsTZOaOLocr, n® 
10, dec. 

At fome height above the tope of mountains the at mo- 
fphere is probably flill drier ; for it was obferved both by 
Sauffure and De Luc, that on the tops of mountains the 
moilture of the air was rather lefs during the ni^ht than 
the day. And there can be little d> ubt that every ilia- 
tum of air defect^ a little lowei during the night than it 


be objected that the quantity of evaporation is alio very 
much diminished. Of the very dry date to which the at- 
mofphere is reduced during long droughts, the violent thun- 
der- ftorms with which they often conclude is a proof, and a 
very decilive one. Now what become* of all this moifture i It 
is not accumulated in the atmolphere ahovc the country from 
which it was evaporated, otherwise the whole atmolphere 
w uld in a much leis period than a mouth be perfe&ly fa- 
turated with moiftnre. If it be carried up daily through 
the different flrata of the atmofphere, and wafted to other 
regions by fuperior currents of air, how is it poflible to ac- 
count for the diffeient electrical ftate of the clouds fituated 
between different llrata, which ofteo produces the inoll vio- 
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was during the fffy, owing to the cooling and condenling lent thunder-ttorms ? Arc not vapours conductors of the 
of the Hratum neared the earth. Vapours, however, mull (kfflic flui! ; and would they not have daily reftored the 
afecud very high, lor we fee clouds forming far above the equilibrium of the whole atmofpherc through which they 
tops of the highelt mountains. paffed ? Had they traverfed the atmofphere in this manner. 

Rain never begins to fall while the air is tranfparent : thcie would have been no negative and pohtive clouds, and 
the invifible vapours firft pafs their maximum, and are consequently uo thunder- ftorms. They could not have re- 
changed into veficular vapours; clouds are formed, and maintd in the lower ftrata at the atmofpherc, and been dai- 
thefe clouds gradually diffolve in rain. Clouds, however, ly carried off by winds to other countries ; for there arc of. 


are not tormed in all parts of the horizon at once ; the f r- 
mati n begins in one particular (pot, while the reft of 
the air remains clear as before : this cloud rapidly iacreafes 
till it overfpreads the whole horizon, and then the rain be- 
gins 

It is remarkable, that though the greateft quantity pf va- 


ten no winds at all during fcveral days to perform this of- 
fice: nor in that caie would the dews diminifh, nor could 
their prefcnce fail to be indicated by the hygrometer. f.me»a 
It is impoffible for us to account lor this remarkable fa&ne» f< rai 
upon any principle with which we arc acquainted^ The 1 ’ ,>,e lt * 
water can neither remain in the atmolphere, nor pafs thro* mt »fi , h cre ' 
5 M 2 it 
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Wutlkr. k ^ tH« fUte of vapour. 

V ’■ JU " other form \ but what that form is, or bow it aflames it, we 
,6 know oat. 

If# c< over. It will immediately occur to every body, that vapour is 
Ji in if 10 dcvamjKife*] in the atmofphcre, and changed into oxygen 
hjdiogcn Kas. But is it true that a greater quantity 
in^ro^I- oxygen cxifts in the atmosphere after a long drought 
bit. than immediately alter ram? Have inch prodigious quanti- 

ties of hydrogen been found in the atwofpheic as mu it al- 
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It muft therefore aflame foxui changes in the fUu of i ts elcdtricity. The atmofphere Wetikw, 
alfo gives fi^ns of electricity ^onftantly during rain; and » - J 
clouds are evidently attracted by mountains, — Jn what man-, 
ncr, however, the clcflrical fluid produces rain (if it is tho 
agent at all) is ft ill unknown. Some philo Topher* affure us, 
that clouds arc induced to diflblve in ram by becoming ne- 
gative, others by becoming ilrongly pofitive, and botli Sup- 
port their opinion by experiments. We do not fee the ana- 
logy, however, between clouds and plates of metal covered 
with drops of water. And even if their opinion were well 
founded, the production of the clouds thcmiclvcs would re- 
main to be accounted for. ^ 

The mean annual quantity of ram is greateft at the equa-QnsAijitAi 
tor, aud decreafes gradually as we approach the poles. ram tiger. 
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ways exift iu it if llii hypothecs were true r Has any hy- 
drogen c vet been fouud in analysing atmofphcric air : Or 
if hydrogen, front its lightnets, afceuds to the higher re- 
gions o* the atmofpherc, wlnt caufcs it to defeend at parti- 
cular times, contrary to that lightnefs, in order to come in- 
to contact with oxygen ? Do not clouds often form on 
mountains round the habitations of men ? Vet has the pre- 
fence of hydrogen been ever aJeertained by any phenomena? 
Would it not produce dangerous conflagrations when it 
came into contact with fire ? But has this been the cafe in a 
Angle inftance ? If this hypotktfis were true, could rain take 
place at all without a conflagration in the atmofpherc ? Vet 
has any fuch conflagration been ever obferved ? The hypo- 
thefc, then, that vapour is changed into oxygen and hydro- 
gen in the atmofpherc, aud that rain is produced by the re- 
union of thefe elements, cannot be admitted, though it is 
npi improbable that feme final] part of it actually undergoes 
this change. See Wind. 

We do not take notice of M- Dc Luc's conje&tirc about 
the com poli tion of the atmofpherc, bccaufe it is not fup- 
ported by a Angle proof, and bccaufe he refufes to believe 
the analytic of tbc atmofpherc rcfulting from the very dcci* 
five experiments of Scheele, Lavuifler, and Pnefticy, though 
he has teen them often performed, and has nothing to urge 
agaiuft their force. There is na philofuphex to whom me- 
teorelogy lies under greater obligations than to M. Dc Luc. 
His difeuveries have been many and important, Ids experi- 
ments ingenious, aud his application unwearied ; but his 
conje&utes arc like thofc of every other man who attempts 
to fathom the wifdoni of the Almighty. Were we poflef* 
Ailed of an nndcrftanding equal to that of the Author of 
Nature, we might expect, with reafon, to dive by our con- 
jc&urqs into the myiUries of his operations ; but iu our pre- 
tent ftaie they are vain. 

Evaporation goes on longed without producing rain in 
the torrid xonc, where the heat is greateft ; it goes on long- 
eft alfo in every place in Lurnmer, when the heat is alto 
greateft : heat therefore feem* to be an agent. 

There aie then two fteps of the proccfs between evapora- 
tion and rain, of which at prefeut we are completely igno- 
rant : 1. What becomes of the vapour after it enters into 
the atmofpherc? 2. What makes it lay aGdc the new form 
which it muLi Have aUtoped, and return again to its ftaic of 
vapour, ;»ud fall down in rain ? And till thefe two fteps be dif- 
covcrcd by experiments ami obfervations, i( will be iiopof- 
Ublc for us to give a rational or a ufcful theory of rain. 

It has for fo.r.e lime pall been the opinion of philofo- 
phert, that electricity is the principal agent in producing 
tain ; and M. Bcrlholon allures us, that by raiftng proper 
conductors to draw oft the elc&rical matter horn the aimo- 
(phcrc, the quantity of rain may be diminifbed at picaturc. 
That the tlc&ric fluid a£t* a very important part iu natutc, 
cannot be doubted, and it is not improbable that it may be 
the agent in producing tain. This fuppoQtion indeed is 
fupported by many facts. Dew at lcall exhibits a great many 
ele&ricai phenomena j it is atlra&id by points, and attaches 
Hfclf to fume fubftances, while it avoids others. Whenever 
there art no clouds, the electricity of the atmofpherc is always 
pohtivc i but tftc fouuaitoa <* l clouds produces coqfldctahlc 
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Thus at • Granada, Antilles, ia° N. lat. it is 126 inches, tag cotte 
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On the contrary, the number of rainy days is fmaUcft at the* U<1 h* 
equator, and liver cafes in proportion to the diftance from it. 

From north latitude 1 a° to 43® the mean number of rainy 
days is 78 ; from 43° to 46 the mean number is 103 ; from 3 £*■. 
46° to 50? it is 134 ; from 5 1° to 60% 161 f- 7 ‘ r * n f- 

The number of rainy days is often greater in winter than 11 ’ **' ***• 
in fummer ; but the quantity of rain is greater in fummer 
than in winter At Peterfburgh, the number of rainy orf P . C>ct 
fnowy days during winter is 84, and the quantity which 
falls U only about five inches ; during fummer the number' 
of rainy days is nearly the fame, but the quantity which 
falls is about 1 1 inches Jj. . ^ 

More rain falls in mountainous countries than in plain*. fw. vek 
Amoug the Andes it is faid to rain almuft perpetually, ii. p. 244. 
while in Egypt it hardly ever rains at all. — If a rain-gauge 3 * 
he placed on the ground, and another at Tome height per- A,vl 
pcudiculatly above it, more rain will be collc&cd into the 
lower than into the higlrer ; a puxvf that the quantity of 
rain increases as it defeends, owing perhaps to the drops at- 
t rafting vapour during their paflage through the lower tlra- 
ta of the atmofpherc where the greateft quantity 1 elides. 

This, however, is not always the cafe, as Mr Coplaod o ( 4 . , . 

Dumfries difeovered to the eourk of his experiments *. tVjJTac 
H e obferved alfo, that when the quantity of rain colie&edi,. pi 6i^>.* 
in the lower gauge was greateft, the rain commonly continu- 
ed for fume time ; and that the greateft quantity was col-. 

Ic&cd in the higher gauge only either at the end of great 
rains, or during rains which did not laft long. Thefe ob- 
fer vat ions arc important, and may, if followed out, give ut 
new knowledge of the caufet of rain. They (ecaj to lbow, 
that during rain the atmofpherc is fomchow or other 
brought into a (late which iaduces it Impart with its moi- 
fturc ; and that the rain continues as loiupu this tUtc con- 
tinues. Were a fuflicicnt number of oblervatious made ow 
this fubjict iu difTerent places, and were die asmofphem 
carefully analyfed during dry weather, during rain, and im- 
mediately after rain, we might toon perhaps di (cover the 
true theory of rain* 

Rain falls in all fcafoni of the year, at all times of the 
day, and during the night as well as the day ; though, ac- 
cording to M. i'oaldo, a greater quantity laUs during the 
day than the night. The cauk cd rain, then, whatever it 
may be, mull be fomething which operates at all timea and 
fcafoob. Rain faUs alfo during the continuance of every 
wind, but ofteneft when the wind blows from the fouth. 

F 41 * <4 rw» qlica Ukcwilc dwing cads. 
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It appears from a piper publKhed by M. Cotte in the 
J yourtuxl dt Phy/tqtu for October 1 79 f » containing the mean 
Mein an. quantity of rain foiling at 147 place*, fituated between north 
ruai wan- latitude 1 1° and 6o*, deduced from table?, kept at thelc places, 
li*| wf rain, that the mean annual quantity of taio filing in all thelc 
places n 34.7 inches. Let us fuppofc then (which cannot 
be very far from the truth) that the mean annual quantity 
of rain for the whole globe is 34* inches. The fupcrficics 
of the globe con lilts of 170,981,011 fquafe miles, or 
686,401 ,498,471,475,100 {quart inches. The quantity 
of rain therefore falling annually will amount to 
14,337,650,8 1 2, 030, »56,8 oo cubic inches, or fomewhat 
more than 91,751 cubic miles of water. This i* 16,191 
*ubie miles of water left than the quantity of water evapo- 
rated. It feero* probable therefore, i; the imperfection of 
our data warrant any cooduGon, that fome of the vapour is 
actually decompofed in the atmofpherc, and converted into 
oxygen and hydrogen pas. 

The dry tand amounts to 51.745,2 ?3 fquate miles (fee 
the article Sfa, n° ».); the quantity of rain failing on it an- 
nually therefore will amount to 30,960 cubic miles. The 
quantity of water running annually into the fea (fee Sax, 
n° 3.) is 13,140 cubic miles ; a quantity of water equal 
to which rautl be iupplied by evaporation from the lea, 
Other wile the land would loon be completely drained of it» 
moifturc. 

The quantity of rain falling annually in Great Britain 
may be iecn from the following tabic : 
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inches. 

3 

Dover 4 - • 

37.5* 

5 

Ware, Hertfordlhirc § 

23. a 

8 

London f - 

'7.3 

s 

Kimbolton £ 

>3.9 

45 

Lyndon |j 

12,110 

5 

Chatfworth, Derbv fhire j 

27.S6S 

ft 

Manchcfter j • 

4}.' 


Liverpool $ - 

34h*i 

7 

Lancaftcr $ • 

♦=.J 

5 

Kendal £ • • 

61,223 

»4 

Dumfries £ 

36.1*7 

10 

Bra nx holm, 44 miles fouth-weft 



of Berwick f 

J».>6 

- 5 

Langholm 

3 6 .73 

5 

Dalkeith % - • 

25,124 

20 

\ Glatgow *■ 

31 

8 

>U. khill . * 

28,966 

Mean 

32.332 


lt this country it generally rains lefs in March than in 
November, in the proportion at a medium of 7 to 1 1. It 
genet ally rains left In April than O&obcr in the proportion 
«jf 1 to '2 neatly at a medium. It generally rains lefs m 
May than September, the chances that it does fo are at 
lead as 4 to 3 ; but when it rains plentifully in May (as 1.8 
inches or more), it generally rains hut little in September ; 
apd when it rains ouc inch or lefs in May, it rains plentiful- 

• Jy in September 

/r>A Trarf. jy Ihuiulcr has been explained at fuch great length in the 
* * article Electmcity, that wc lhall content ourfclvcs at prc- 
3j font with a few remarks. 

Of Tauji- Thunder is exceedingly frequent in the torrid zone, and 
it feems to dccreafe gradually till we approach latitude 6o°, 
or perhaps farther north. During the year 1785, for in- 


fiance, there were 90 thunder-ftorms at Calcutta. Accord- Weather^ 
ing to ProfefTor Mufchcnbrock, it thunders at Utrecht at f 

a medium 1 5 times annually : in this country the medium 
is confidently below that number. Thunder, too, feems 
to be very common in fome polar regions. The Abbe 
Chappe informs us, that he obferved thunder much more 
frequently at Toboliki and in other paits of Siberia than in 
any other country. Mufohenbroek, however, affirms, we 
know not upon what authority, that it never thunders at , 
all in Greciilaud and at Hudfon's Thunder, fiorma 

happen almofi always during the fummer, and very feldorn 
in winter. During the year 1785 above mentioned, it ne- 
ver thundered at Calcutta in January, November, nor Decem- 
ber. In this country a thunder- ftorm during winter is ex- 
ceedingly rate. 

The phenomena *f thunder are now no longer a fecret, 
f'ncc the great Franklin difcoccml the identity of lighten- 
ing and clc&ricity ; a difeovery inferior to none in the an- 
nals of philolopby. But though we can explain the nature of 
thunder in general, and the manner in which it is produced, 
there arc fcvcral difficulties fiill remaining, which future ex- 
periments anti ob:er various only can remove. Air is an elec- 
tric per fe % and cannot therefore when dry conduct eledtricai 
matter trom one part to another. We know from the ex- 
periments of Dr Franklin and others, that the atmofpherc 
confianlty contains in it a quantity of electric matter. If a 
firatum of dry air were electrified positively, it would occv- 
fion a negative electricity in the neighbouring firatum. 

Suppole now that an imperfedi condu&or were to come 
into contact with each of thefc firata, we know from the 
principles of elc&ricity that the equilibrium would be re> 
ilored, and that this would be attended with a loud iiolfe, 
and with a ftuih of light. Clouds which confill of veficular 
vapours mixed with particles of air, arc imperfr# conduc- 
tors ; if a cloud therefore come into contact with two fuch 
firata, a thunder clap would follow. If a positive firatum 
be htuated near the earth, the intervention of a cloud will, 
by forving as a ftepping-ftone, bring the firatum within the 
firikin^ difiance, and a thunder clap will be heard while 
the electrical fluid is difeharging iifclf into the earth. If 
the firatum be rvrgative, the contrary efforts will take plaoe. 

It docs not appear, however, that thunder is often occa- 
fiened by a difeharge of electric matter from the earth into 
the atmofpherc. The accident*, mo ft of them at Icaft, 
which were formerly aferibed to this caufe, are now much 
more fatwfaitorily accounted for by Lord Stanhope’s Theo- 
ry of the Returning Stroke. Neither does it appear that 
elc&ricity « often difcliarged into the earth, as the cffiedls - 
of few th under. fiorms are vhible upon the earth ; that it is 
fo fometime?, however, is certain. 'The experiments of Mr 
SauiTnre have demonftrated, that electrical matter is carnet^ 
into the atmofpherc by fimple evaporation ; fo that there is 
no difficulty in undciftnnding how particular firata of air 
may be fupplied with a iufncicnt qu^jtity of clcdtrical fluid 
to be charged positively; and wc know that in that cafe 4 
negative itatc mull be produced in the neighbouring fira- 
tum. In what particular manner, however, this cleflrical 
matter is accumulated in particular firata of air, and how fo 
comes to be feparaud from the vapour to which it was uni- 
ted, remain frill fecrets. They are intimately connected 
with the caufe* of evaporation and rain, whatever they may 
be, and probably the difeovery of the caufcs of cither would 
lead to that of the others. 34 

V'. The gravity of the atmofpherc was firfi demonftrated °f ,h * 
by Torricelli, the difciple of Galileo (fee Pn eumatics, 
n J 25). A column of air, the bafts of which is a fquarc 1 T ,.f the " 
inch, weighs at a medium 15 pounds. The weight of the at mo. 
atmofpherc is mcafund by the barometer. It is grcateft ltu “** 

at 
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tb c level of the fea, becaufe there the column of air it 
* longeft : there the mean height of the barometer is jo 
inches. This Sir George Shuckburgh found to be the 
cafe in the Mediterranean and the Channel, in the tempera* 
ture of 55 0 and 6o* ; Mr Bmigucr, on the coail of Peru, 
iu the temperature of 84*; and Lord Mulgrave, in latitude 
80*. The mean height of the barometer is lefs the higher 
any place is fituated above the level of the fea, htcaufe the 
column of air which fupports the mercury is the fhorttr. 

• The barometer has accord in :ly been tiled for meafuring 
VmJinted heights. It indicates, too, with a great deal of accuracy, 
by ihe ba- aft tbc variations in the gravity of the atmifphere ; falling 
roMlc:€T - when the atmofpherr is lighter, and rifing when it is hca- 
vier, than uiual. Thefe changes have attra&cd the atten- 
tion of philofophrrs ever fince the difeovery of the barome- 
ter ; and many attempts have been made to explain them, 
fume of which have been mentioned under the word Baso- 
mcter. Thefe variations come naturally to be examined 
here, becaufe the caafes which produce them, whatever they 
are, mult have a great deal of influence on the weather. 

Between the tropics the variations of the barometer are 
exceeding ly fm.ill ; and it is remarkable, that in that part 
of the world it docs not defeend above h»lf as much for evc- 

• Jlf 200 ^ cct c ^ ewatlon ** ,l doca beyond the tropics •. — 

y»wrm*l it 1° the torrid zone, too, the barometer is elevated about two- 

thirds o* a line twice every day ; and this elevation happens 
jiptil 17 9«.ai the fame time with the tides of the fea$. 

4 As the latitude advances towards the poles, the range of 

* -6 the barometer gradually incrcafct, till at Uft it amounts to 
Ranire nf two or three inches. This gradual iocreafe will appear from 
the bar©- the following table : 

■acter. 

Tail* of the Range of the Barometer. 
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Places. 

Ycarsof 

Me. 

n height of Barometer. 

lion. 

Morning. 

Noon. jEvcning. 

Year. 

A rlts 

6 

»9.»347 

29.9347* 29.9*13 

29.93*7 

Arras 

6 

29,6911;, 

26.6683 1 29,683a 

39.675a 

B >utdraux 

1 I 

79,71*2 

29,63X5 

*9.®3®3 

19,8385 

CamHray 

>3 

^9.8756 

29,8682 

39,875ft 

29.8756 

Chi non 

>* 

2 y.77 *9 

29.7795 

29,8001 

29,7869 

Dunkirk 

8 

39,9199 

>9.9347 

2 9.93*7 

29.9273 

Magcnau 

10 

29.564H 

19,5648 

2 9.574' 

29,5648 

I .a« m 

7 

29.4352 

19,3*06; i9»34*9 

29.335* 

LiHe 

6 

29,91ft* 

29.927*1 29.9347 

19,7056 29,7*27 

29,9077 

Mavenne 

7 

29. 7 1 7 ; 

29,7*27 

Manheim 

s 

29,6167 

.’9,6c ■ 8 

^9,6167 

29.609* 

Montraorcnc 

22 

29.6536 

29,6536 

29 t r,6lO 

29.6536 

Mulhaulen 

7 

29.11*73 

y,.8; 

19,1873 

29.2873 

Gbernhom 

1 2 

29.4« 4 

9,4665 

29.4761 

29.4764 

Paris 

67 

2 9,8902 

*9,86 j 7 

29.875ft 

29.8756 

Poitiers 

12 

29.717ft 

29,7276 

29,7276 

.-9,727ft 

Rouen 

1 f 

29,8607 

29.S535 

29.8535 

29,8535 

Rome 

3 

29,8607 

.9,6460 

29,8756 

29,8607 

i>t Maurice 
Ic Gerard 

19 

29,8 l6 

29,80*6 

29.8 9 

29,80*6 

Troyes 

IQ 

29,6885 

19.6979 

29,6885 

19,6885 


Wtstf*. 


Tram/. 

iv. 


The ran^e of the barometer is preater in winter than in 
fumrocr. Thus at Kendal the mean range of the barome- 
ter (or five years, during October, November, December, 

January, February, March, was 7 .982 ; and for the fix 
iuinmer months 5.447 *. • 

In ferene and fettled weather it is generally high ; and low 
in calm weather, when the air is inclined to ram j it links ** *' s4 '‘ 
on high winds, rifes higbefl on callcriy and northerly 
winds, and links when the wind blows from the fouth f . — t ^ 

At Calcutta J, however, it is always higheft when the 
wind blows from the north- wefl and north, and lowed when r/ tJ , i*,, 
it bl 'ws from the fouthcaft. v®l u. Ap- 

The barometer falls fuddenly before tempefts, and un- P eata - 
dergoes great odcillatiuna during their continuance. — Mr 
Copland (j of Dumfries has remarked, that a high baromc- f 
ter is attended with a temperature above, and a low baro- 
meter with one below, the monthly mean.— Such are the 
variations of the barometer as far as they liave yet been 
observed. Let us now endeavour to account for them as 
well as wc can. J* 

It is evident that the denfity of the atmofphere is Icaft ^ tai,nte * 
latitudes. In Virginia, for mflance, it never exceeds 1.1 j. at the equator, and greateft at the poles; for at the cqua- 
Thc range of the barometer is greater at the level of the tor the centrifugal toicc, the ditlance from the ccntie of 


Latitude . 

Places. 

Range of the Barometer, 

Greateft. 

Annual. 

0® 

Peru 

*,20 • 



u 23 

Calcutta 

0.77 1 

— 

40 55 

Naplea 

1,00 * 

— 

5 l # 

Dover 

2.47 § 

1,80 

53 *3 

Middle wick 

3*'o i 

'.94 

53 23 

Liverpool 

2,89 $ 

1,96 

59 56 

Pctetlburgh 

3-*5 * 



• Kirrvan, 

Jrifi Tran/. 
vol. iii. p. 

47- 

f jfJLatit Fa- 

Jtartkit, 
vo I ii. Ap- 
pendix. 

5 f. 

In North America, however, the range of the barome 
vol * cr * 9 * great deal lef* than in the correfponding European 

ii p. ' f - - A : J - • - - 

1 Iran/ 

JPtildti. 
wul ii 

14s. 


fra than on mountains, and in the arne degree of latitude 
the extent of the range is in the inverfe ratio of the height 
of the place above the level of the fea. 

From a table publifhed by Mr Cotte in the Journal Je 
Pbjfiyue f, it kemt exceedingly probable that the barome- 
ter has always a tendency to rife bom ike morning to the 
evening ; and that this tendency is greateft between two 
Phe^ame- o’clock in the afternoon and nine at night, at which h ur 
via « f h< the greateft elevation takes place ; that the elevation of 
nine o’clock differs from that of two by , 4 ,ths, while that 
at two diffeis from the morning elevation only by r ',th I 
and that in certain climates the greateft elevation takes 
place at two o'clock. Wc fhall inlert a part ol the table 
on which thefe bfervations arc found cd, which wc have re- 
duced to the Engluh tUudaxd. 


t A*Z' 
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110. 

37 


variant* s 
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the earth, and the heat, all of which tend to diminifti the 
denfity of the air, arc at thcii maximum, while at the pole 
they are at their minimum. The mean height of the ba- 
rometer at the level of the fea, all over the globe, is 30 
inches ; the weight of the atmofphere, therefore, is the 
fame all over the globe. The weight of the atmofphere 
depends on its denfity and height : where the denfity of 
the atmofphere is greateft, its height mull be leafl ; and, 
ou the contrary, where its denfity is Icaft, its height muff 
be gieatcft. ‘i he height of the atmolphcrc, therefore, muff 
be greateft at the equator, and leall at the poles ; and it 
mull dccrcale gradually bctucen the equator aud the poles, 
fo that its upper fur face will refemblc two inclined planes, + jp, PJ> . 
merlin-* above the equator thcii higheft part*. /,^s 

During fummer, when the iuo is m our hcmifphcrc, the voi u y. 

tucau **• 
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Wadie*. mean heat between the equator and the pole dm not differ 
>— v — fo much a« in winter. Indeed the beat of northern coun- 
tries at that time equals the heat of the torrid zone : thus 
Uix* In tKe* n R u ^ a » during July and Augutt, the thermometer rife* 
denfity of to 85® +. Hence tire rarity or the atmosphere at the pole, 
n* itmo- and cotifequently its height, will be increaftd. The upper 
Oy ^ acc atmofphcTC, therefore, in the northern hemr- 

Ifir £4«. fphere will be Id# inclined ; while that of the fouthem he- 
Tuy- v*L mifphcrc, from contrary caufes, will be much more inclined, 
a f. 1:9- The very te'-erfe will take place during our winter. 

The denfity of the atmotpherc depend* in a great mea- 
fure on the preffure of the fupcrincumbcnt column, and 
therefore decreafe*, according to the height, as the pteflure 
of the Superincumbent column contlantly decrcafcs. But 
the denfity of the atmofphere in the torrid zone will not 
decreafe fo fait a# in the temperate and frigid zones ; bc- 
caufe its column is longer, and because there is a greater 
proportion of air in the higher part of this column. This 
accounts for the oblcrvation of Mr CaiTan, that the baro- 
meter only links half as much for every aco feet of eleva- 
tion in the torrid as in the temperate zones (a). The 
denfity of the atmofphere at the equator, therefore, though 
at the furface of the earth it is lefs, mull at a certain 
height equal, and at a Hill greater furpafs, the denfity of 
the atmofphere in the temperate zones and at the polea. 

In the article Wind we fhall endeavour to prove, that 
a quantity of air is conftantly afeending at the equator, and 
that part of it at lead reaches and continues in the higher 
parts of the atmofphere. From the fluidity of air, it is 
evident that it cannot accumulate above the equator, but 
muft roll down the inclined plane (c) which the upper fur- 
face of the atmofphere affumc* towards the poles. As the 
Surface of the atmofphere of the northern hemifphere is 
more inclined during our winter than that of the fouthem 
hemifphere, a greater quantity of the equatorial current of 
air mud flow over upon the northern than upon the South- 
ern atmofphere ; fo that the quantity of our atmofphere 
will be greater during winter than that of the Southern he- 
misphere : but during fummer tlr very reverfe will take 
place. Hence the treated mercurial heights take place 
during winter, and tnc range of the barometer is lcis in 
fummer than in winter. 

The denfity of the atmofphere is in a great mcafure re- 
gulated by the heat of the place : wherever the cold is 
greatrd, there the denfity of the atmofphere will be greated, 
and its column thortefi. High countries, and ranges of 
lofty mountains, the tops of which ate covered with fnow 
the greate d part of the year, mud be much colder than 
•ther places irtuated in the fame degree of latitude, and 
confcqucntly the column of air over them much Shorter. 
The current of Superior air will linger and accumulate over 
tbefe places in its paffage toward# the poles, and thus oc- 
cafion an irregularity in its motion, which will produce 
a fimilar irregularity in the barometer. Such accumula- 
tions will be formed over the north-weftern parts of Alia, 
and over North America : hence the barometer uiually 
fla rds higher, and varies lefs there, than in Europe. Ac- 
cumulations are alfo formed upon the Pyrenees, the Alps, 
the -- mountains of Africa, Turkey in Europe, Tartary, and 
Tibet. W Ken thefe accumulations have gone on fur Some 
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time, the denfity of the air becomes tao great to be bilan- Washer*^ 
ced by the furrounding atmofphere 1 it ruihes down on the 1 
neighbouring countries, and produce* cold winds which 
raife the barometer. Hence the rife of the barometer 
which generally attends nortli-eaft winds in Europe, as they 
proceed from accumulations in the north-wed of Alia, or 
about the pole 5 hence, too, the north-weft wind from the 
mountains of Tibet raifes the barometer at Calcutta. 

We (ball endeavour to prove in the article Wind, that 
conlidcrable quantities of air are occalionaHy destroyed in 
the polar regions. When this happens, the atmofphere to 
the louth rufties in to fill up the void Hence fouth-weft 
winds take place, and the barometer falls. 

As the mean heat of our hemifphere differs in different 
years, the denfity of the atmofphere, and confequently the 
quantity of equatorial air which flow* toward# the pole*, 
muft alio be variable. Hence the range of the barometer 
i* different in different years. Docs this range correlpond 
to the mean annual heat ; that is to fay, is the range great- 
eft when the heat i* lcaft, ard Icaft when the heat i# greateft } 

In tome years greater accumulations than ufual take place 
in the mountainous parts in the fouth of Europe and Alia, 
owing, perhaps, to earlier falls of fnow, or to the rays of 
the fun having been excluded by long continued fogs. 

When this takes place, the atmofphere in the polar regions, 
will be p report ionably lighter. Hence the prevalence of 
fouthcriy winds during fomc winters more than others. 

As the heat in the torrid zone never differs much, the 
denfity, and confcqucntly the height of the atmofphere, 
will nut vary much. Hence the range of the barometer 
within the tropics is comparatively fmaU ; and it incrcafc* 
gradually as we approach the poles, bccaufc the difference 
of the temperature, and confcquen’ly of the denfity, of the 
atmofphere increases with the latitude. 

The diurnal elevation of the barometer in the torrid zone 
corTcfp .nding to the tides, obferved by Mr Caffan and o*- 
there, muft be owinff to the influence of the moon on the at- 
mofphere. This influence, notwrthftandrngthc ingenious at- 
tempt* of D’Alembert and leveral other philofophcrv, feema. 
altogether inadequate to account for the various phenome- 
na of the winds. It is not fo eafy to account for the ten- 
dency which the barometer has to rrfe as the day advance*,, 
which feems to be eftablifhed by Mr Cottc’s table. Per- 
haps it may be accounted for by the additional quantity of 
vapour added to the atmofphere, which, by inercafing tbe- 
quantity of the atmofphere, may poffibly be adequate to* 
produce the effect. 

The falls of the barometer which precede, and the ofcilla- 
tions which accompany, violent (forms and hurricanes, (how 
us that thefe phenomena are produced by very great rarefac- 
tions, or perhaps deftru&ion at air, in particular parts of the 
atmofphere. The falls of the barometer, too, that accompany 
wind? proceed from the fame caofe. 1 he obfervation made by 
Mr Copland, that a high barometer is accompanied by a tem- 
perature above the. mean, will be eafily accounted f«r by cvcry r — 
one acquainted with Dr Black’s theory of latent heat. The 
higher the mercury (lands, the denfer the atmolphere muft 
be v and the denier it becomes, the more latent heat it muft 
give out. It is well known that air evolve# heat when cun— 
denfed. artificially. 

The 


(a) Should it not be examined whether the number of parts which the mercury finks for every 200 feet of elevation* 
be not proportioned to the latitude of the place ? 

(c) It ia of no confcquencc whether the furface of tbc atmofphere actually forms an inclined plane, or, becoming rarer 
in a very flow ratio (as is probably the cafe), afccndi much higher than the place at which the equatorial current* begim 
to flow toward* the poles; for (till the different heights of air of the fame denfity iu different parts of the atmofphere will io» 
fact iorm an inclined plane, over which thefe cun cats will roll, natwithiUndang the very rare air which they may difplace 
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The falling of the hiromcter which generally precedes 
r»»n remain* Hill to be accounted for ; but arc know too 
little about the esufes by which rain is produced to be able 
to account for it in a fitisfattory manner. Probably a ra- 
refied Mate of the atmofphcre is favourable to the produ&ion 
of rain ; we know, at leaf), that it is favourable to evapo- 
ration. Suppofing the obfeTvations which we made upon 
the changes which vapour undergoes in the atmofpherc well 
founded, may not the vapour in its new form accumulate 
at a confidrrable height in the atmofpherc ? and is not the 
height at which clouds arc always formed a proof of this ? 
May not this fubftance, whatever it is, when by fame means 
or other it returns to the Mate of vapour, paffes its maxi- 
mum, and logins to fall in drops of rain, and confcquently 
h no longer (upper ted by the atmofpherc, caufe the baro- 
meter to fall feddenly, at leaft till new air rufhes in to fup. 
ply its place ? 

Twos we have endeavoured to defer ibe the various pheno- 
fnena of the weather, slid to account for them as far as the pre- 
feut date of our meteorological knowledge enables us to go. 

It will be cxpe&ed that we ihould not pafs by unnoticed 
that branch of meteorology which has in all ages attracted 
the attention of mankind, and in which, indeed, every o- 
tber part of the fcience, as far as utility is concerned, evi- 
dcntly centres ; wc mean the method of pro^nofiicating the 
weather. All philosophers who have dedicated their atten- 
tion to meteorology, have built upon tlie hope of bring 
able to di (cover, by repeated observations, fane rules con- 
cerning the periods ol the feafons and the changes of tlie 
weather, convinced that fucb difcovtrics would be of the 
hiyhcft utility, cfpccially in agriculture ; for by forefeeing, 
even in part, the circumftances of the feafons, wc would 
have it in our power to prevent at leaft a part of the Ioffes a- 
rifing from them, as by (owing, for inftance, the kind of corn 
beft adapted for the rain or the drought which is to cnfuc. 

The influence of the moon on the weather has in all 
•ues been believed by the common people ; the ancient phi- 
lofophers embraced the fame opinion, and engrafted upon 
it their pretended fcience of aftrolovy. Several modern 
philofophers have thought the opinion worthy of notice t 
among whom Media Lnmbcrt, Cotte, and Toaldo, deser- 
vedly take the lead. Thefe philofophers, after examining 
tlie lubjedt with the greateti attention, have embraced the 
opinion of the common people, though not in its full ex- 
tent. To this they have been induced both by the cer- 
tainty that the moon a&ually has an influence on the at- 
mofphere as it has on the fca, and by obfenring that cer- 
tain lit nations or the moon in her orbit bare aim oft con- 
ftantly been' attended with changes of the weather either 
to wind, to calm, to rain, or to drought. 

There are ten fituatiors in every revolution of the moon 
in her orbit, when flic mull particularly exert her influence 
on the at mofphere, and when confcquently changes of the 
weather mod readily take place. Thefe are ( 1 ) the new and 
(2) full moon, when (he exerts her influence in conjunction 
with or oppolition to the fun ; (3 and 4) the quadratures j 
(5) the perigee and (6) apoyee (for the difference in die 
moon's diftance from the earth is about 27,00c milts), the 
two paffa cs of the moon over the equator, one of whicli, Mr 
Toaldo calls (7) the moo n't afe ending, and (8) the other the 
noon’s dt ft ending equinox, the two lunifticcs as M. de la 
Landc bias called them, (9) the bortal luntflke, when the 
moon approaches as near as (he can in each lunation to our 
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r-cnith* ( f©) thc ouffrol, when (he is at the fcfeattft dl- Wc* 4 w, 
(lance from it, for the a-^ion of the moon varies greatly — — v— ■ » 
according to her obliquity. With thefe ten point's Mr 
I oaldo compared a tabic of 48 years observations tor Lem* 
bardy, and found the rcfult as follows : 


Lunar Points. 

Attend© 
with a 

charljfr of 
weather. 

Attended 
with no 
change. 

Fro, or t ion- 
ic luccd 
hi lowefi 
CrTtnS. 

New moons 

522 

82 

6 : 1 

Full moons - • 

C06 

92 

S • * 

Firft quarters 

4*4 

X tty 

2 i : 1 

Lift quarters 

429 

l82 

: i 

Perigees 

546 

99 

7 ! • 

A pogees 

5'7 

13° 

4 ! < 

Afcending equinoxes 

465 

142 

3 i : « 

Defending equinoxes 

446 

>S* 

zi : 1 

Southern lunifticcs 

446 

*54 

3 : 1 

Northern luniftices 

44 » 

162 

*i : . 


And after examining a number of other tables of obfervm- 
tions, and combining them with his own, he tonnd the pro- 
portions between thofe lunar points on which change; of 
the weather took place, and thofe which palfcd without 
any change when reduced to the lowed terms, to be as in 
the lail column of the above table : fo that we may wager 
fix to one, that this or that new moon will bring a change 
of weather, and five to one that a full moon will be at- 
tended by a change, and fo on. Several of tbefc lunar 
points often coincide with one another, occafioned by the 
inequality of the moon’s periodical, anomaliftical, and lyno- 
dical revolutions, and by the progreffive motion of the ap- 
fes. Thus the new and full moon fometimes coincide with 
the apogees, the perigees, 9 tc. Thefe coincidences arc the 
mo it efficacious. Their changing power, according to Mt 
Toaldo, is as follows : 

New moon coinciding with the perigee 33 : t 

—————— with the apogee 7 : 1 

Full moon coinciding with the perigee 10:1 

with the apogee 8 : x 

It ought to remarked, that thefe changes of the weather 
feldom or never take place exactly when the moon is in thefe 
lunar points, but fome time before or after ; juft as the 
tide, fay the philofophers who contend far the influence of 
the moon, is not at its height tiH aftCT the moon has paffed 
the meridian. 

The power of the moon over the ocean and the atmofphere 
is difplayed in a particular manner during the apfea, in con- 
fequenceof her different diitance* from the earth during thefe 
two lit list ions. Now the tpfet advance about 40° in the zodiac 
every year, and complete a revolution in about eight years 
and ten months- It is probable that the feafons and the 
conftitutions of years have a period nearly equal to this re- 
volution, and that therefore nearly the fame feafons return 
every ten ycart. This periodical return of the feafons, as *5 • 
Miny (n> feems to inform us, was obferved by the ancients. 

Mr Toaldo found, that in Lombardy the quantities of nis^^w 
which fell during periods of nine lucceffive years wtre ntar-jeir, 
ly equal ; but that this wax not true of other periods, for 
inftance, of fix, eight, or ten years. By comparing in like 
manner the quantities of rain publilhrd by the Royal Aca- 
demy of Sciences at Paris, from 1699 to 173*, be found, 

that 


(6) “ Tempcilatcs ardorcs fuos habere quadt Inis annis.-— 'Q&onis vero augeri eafdera centefima rcvulventi ic iuna." 
£#. 18. (. 25. a 
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WiMMt that ft* fcrla of nine yean, three 
l' — »—■ * (mailer, hut on both fidei almoil equal to one another. 

Daring the revolution of the apfes, there arc Tour 
» remarkable point*, the two equino&ial and two fulftitial 
point* ; in which, when the moon i* in perigee, her efftit 
w^ll be tnoA powetfcl on the weather. The moon paffes 
from one cqumo&ial point to another in about four year#; 
in them it* power is greateft : it is probable, therefore, that 
when an extraordinary year happen*, a return of another 
may be ciptAcd in about four year*. A* the apft* 
attcr their revolution return again in the fame order as be- 
fore, it i« probable that the return of the feafon* will be 
nearly the fame in every (cries of nine years. 

Such, according to Mr Toaldo, is the period at the end 
of which wc arc to expert a return of the (eiiotii. Mr 
Cotte, however, though he does not deny the influence of 
the revolution of the apfes, places greater confidtr.ee in 
the lunar f tried of 19 years ; at the end of which, the new 
and full moon* return to the fame day in the Julian year. 
He fuppofe*, that in like manner the feafon* eorrefpood 
with one anuihei every 19 year*. The limilarity, he in- 
forms us, i* Rriking between the temperature* of the year* 
i7or, 1720, »739, 17^8, and 1777. That of 1758, upon 
which we have obfervations much detailed by M. du Ha- 
mel, ha* a remarkable coincidence with 1777 ; there was 
Scarcely any difference in the temperatures of the corxe- 
{ponding month*. The year* 1778, >779, and 1780, have 
been hot and dry, and they corrcfpond with year* which 
have had the fame character. The year* corrcfpond ing with 
1782, cipecially 17 25 and 1763, have been frngularly cold, 
humid, and late, as w?s the cafe with 1782 f. 

Such i* an imperfect view of the opinions of thofe phi- 
Jn U Mr- lofophcr* who have endeavoured to cflabliih the influence of 
v'*l' iTp.’ ^e mc> ° 0 ovcr die mother. The molt important of their 
i t j. maxims for prop noAical ing the weather arc the following : 

45 I. When the moon is in any of the ten lunar point* a- 

Mninu for^ mentioned, a change of the weather may be expected, 
catlnjfthe ^ *noft efficacious of thefe points arc the conjunction* 
wrath er aad apfc*. 

2. The coincidence of the conjunction* with the apfc* 
is extremely efficacious: that ot the new moon with the 
perigee tire* a moral certainty of a great perimbation. 

3. The new and full moon*, which ionic time i produce no 
change on the weather, ate fuck a* arc at a didance l:uui 
the apfc*. 

4. A lunar point commonly changes the date into which 
the weather was brought by the preceding point. For the 
moit part the weather never change* but with iomc lunar 
poiut. 

5. The apogee*, quadratures, and fouthern lunidices, com- 
monly bring fair weather, for the barometer then rile* ; the 
other points tend to make the air lighter, aud thereby to 
produce bad weather. 

6. The njoft efficacious lunar point* become dormy about 
the equinoxes and folflicet. 

7. A change of weather feldora happen* on the fame 
day with a lunar point, but lomctisncs bcloie aud ibmetimes 
after it. 

8. At the new and full moon* about the equinoxes, and 
even the folftice*, efpecidiy the winter loldict, the weather 
is commonly determined to good or bad for flute, or even 
fix months. 

9. The feafon* and years have a period of eight or nine 
year* corrt (ponding with the revolution of the lunar apfc*, 
and another of 19 conrefponding to the lunar period. 

Would it not be worth while to publifh a metcoiological 
haleodar yearly, mat king the time, to which the lunar point* 
corrcfpond, at which change* of the weather may be cxpelt- 
Vot. XVIII. Part II. 
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greater and three cd, cfpecielly when *ny of thefe point* coincide { and mark- Weather. 

ing the probability of a change at any particular time ? Aid ' - * ^ 

might not thin be attended by a diary of the weathc 4 hr 
the 9 or 19 corrcfponding years? By tbi* mean*, if there 
U any probability in the opinion that the moon has influ. 
cncc over the weather, men would be enabled to forefee 
change* with a confidcrablc degree of probability ; and at 
any rate, we would be able, by the united obfervations of 
a whole nation, to determine whether there be any truth 
in the opinion ; and if there be, a* its univcrfality would 
lead one to fuppofe, fuccceding obfervations would gradual- 
ly correct the imperfection of our prefent rules, and enable 
u* to bring our prognostic* ot the weather to the greatest 
exalt nefs. 

Wc arc not fo (anguine, however, a* Mr Toaldo and 
Cotte on this l'ubje&. Kvcn allowing the influence of thcon the In- 
moon on the weather to he as great as they could defire, nar ii iAu- 
and fuppoflmr, which is very far from being the cafe, that^ 6 ** 
it is not influenced by any other caufe, wc do not fee how 
the feafon* could return in the fame order every 9th or 
19th year. The motion* of the heavenly bodies (efpccially 
the moon) arc, Aridly fpeaking, incommeufu table. The 
lunar apogee return* to the fame fituation in eight year* 
ten months (without reckoning hours and minutes) : at it* 
firtl return it will be two montli* or figns removed from 
the fame fituatiou with the fun ; at the end of the fecond 
period, lour month* ; and at the end of the third, fix months; ^ 

fo that if the feafon was winter at the beginning, after three 
revolutions it will be tLe middle of fummer. Now, how in 
this cafe can the kune (talons return? Suppofiug the equi- 
noctial points to produce conftantly great changes on the 
weather, if one of them during the firft revolution happen- 
ed in winter, in the fecond it would happen in fpring, and 
the third in fummer; fo that what would during the fnft 
revolution produce a particular winter, would in the fecond 
adt upon the fpring, and in the third on the lummer. 

Would it in thefe cafe* produce limilar changes on the wea- 
ther? Surely not. And whether it did or not, would the 
fame fcafons return in every revolution? 1 w fix .complete 
revolutions, indeed, or 53 year*, the lunar perigee returns to 
the fame fit nation as at firft, very nearly, in the fame feafon : it 
might he expelled then that the feafon* would perform a com- 
plete rtrolution every 53 years, aud that the 54th would ex- 
actly reicmbie the fail, and fo on. This may poffibly lie the 
cafe, but it it by no mean* probable ; for when Mr Toaldo 
compared the quantity of rain which fell at Pari* during 
1699, 1 70c, 1701, 1702, &c. with what fell in 1752, 1753, 

1754, &c. though the firft years in each (cries corrcfpondcd 
pretty exactly, the difference being only eight lines, there 
was ro fuch refcmblance between any of the following yean. 

Neither are we convinced that the influence of the moon 
can have fuch an rffc& on the weather as the above men- 
tioned phflofophcT* fuppofe. The moon only a&s, as far 
a* we know at kaft, by producing tide* in the atmofphere $ 
for the refined {peculation* of Mr Toaldo about it* electri- 
cal influence wc cannot admit, tfc the cle&iicity of the at- 
mofphere is lef* during the night, when the moon** influ- 
ence fhould be greateft, than during the day. Now we do 
not fee how thefe tides, fuppofing them greater than they 
are, can be adequate to the effects aferibed to them. 

Mr Kirwan f ha* lately endeavoured to discover probable f Triji 
rules for proguofticating the different feafon*, as far as re - Truf voL 
rards Britain and Ireland, from tables of obfervations alonc. v * P- l 9 * 

On perilling a number of obfervations, taken in England j^ r 
from 1677 to 1789, he found, wan’s mo 

I. That when there ha* been no ftorm before or after thethod of 
vernal equinox, the enfuiog fummer is generally dry at legll 
five times in fix, ^',1' 

5 N a. Th»t 
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1. That when a ftorm happen* from an eafterly point, 


ddiy|£ 

* Is 


A variable fpring and wet S 3 
fnmmcr - * ) - 


t f*r 

^ . wet 
u I variable 

1 I dry— 

p "{ wet 
C 1 variable 


T;m ., Vrr&m. Wnther. 
Timt *’ biiity. * ^ 

r *t i 


' cijfrr on the 19th, 20th, or lift of May, the fucceeding „ , bi " 7 ‘ 

fiWner is generally dry four time* in five. A variable fpring aod dry J Jtv' dr ^ 

3. That when a ftorm arife* on the 25th, 2dth, or 27th furamcr - - I wet . . 0 ° 

of March (and not before), in any point, the fucceeding k. £ I * ar,a “* e ^ 2 * 

Cummer is generally dry four time* in five. A variable fpring and wet S £ \ dfJ T 

4. If there be a ftorm at Couth-weft or weft- fo nth weft fnmmcr • • J»S 1 . u f - 1 1 J 

on the 19th, 20th, 21 ft, or 2 2d of March the fucceeding £ g I ^ ar,ablc < o I o 

fummer is generally wet five time* in fix. A variable fpring and va- 1 -e I ^ j , 

In thiacuuntty winters and fpriugn, if dry, are moll com- nablc fummer • i 4 . we .^, 1 j 3 r 

fnonly cold; if rooift, warm: on the contrary, dry fum- ^vaiiawej 0 ( ° 

met* and autumn* art* utually hot, and moift fummer* cold. Hence Mr Kirwan deduced the probability of the kind 
So that if we know the moiftnefs or drynef* of a fcafon, we of feafons which would follow other*. Thi* probability i* 


A variable fpring and va- 
riable fummer • 


f J Mry 

-j 3 I wet 
IX l vai ial 


Hence Mr Kirwan deduced the probability of the kind 


can judge pretty accurately of its temperature. t 

From a table of the weather kept by Dr Rutty, in Dub- derftood in this manner : The probability that a dry 

lin, for 41 year*, Mr Kirwan endeavoured to calculate the mer will follow a dry fpring is [[ ; that a wet fummei 

probabilities of particular fcafons being followed by other*, follow a dry fpring ; that a variable fummer will fi 

Though hi* rule* relate chiefly to the climate of Ireland, yet a dry fpring ; and fo on. 

nn.K.lvltp t li.r. ia n .,1 ra.lu-.Vi l.rtwrm t Vi at iflanrl r PU:_ i Li. 1/* If tk... !. r.irak * -nnn. 


expreffed in the Uft column of the table, and i* to be un- 


: a dry fum- 
t fummer will 
:r will follow 


as probably there is not much difference betwren that ifland 
and Britain in the general appearance of the Icafous, we 
fhall mention his conduhoni here. 


This method of Mr Kirwan, if there is fuch a connexion 
between the different feafons that a particular kind of weather 
m one has a tendency to produce a particular kind of wes- 


In 41 year* there were 6 wet fpringv, 22 dry, and 13 ther in the next, as it is rcafonable to expeA from theory, 
variable ; 20 wet fummer*, 16 dry, and 5 variable ; 11 wet may in time, by multiplying observations, come to a great 
autumns, 1 1 dry, and t9 variable. A fcafon, according to degree of accuracy, and may at laft, perhaps, lead to that 
Mr Kirwan, is counted wet when it contains two wet great defideratum, a rational theory of the weather. As 
months. In general the quantity of rain which falls in dry we wifh to throw as much light as poffible on this impor- 
feafon* is lefs than five inches, in wet feafons more : variable tant fubjeA, wc (ball add tothefc a few maxims, the truth of 
fcafons are thote in which there falls between 30U). and which have either been confirmed by long oblervation, orr 

ra<lk « Ik U... ^....1 .ra nX.n irarak —k'L .1 I 1 L. I I .1 r a*™*" 


361b. a lb. being equal to .157639 of an inch. 


which the knowledge we have already acquired of the caufesDofti<*un$ 


The order in which the different feafons followed each of the weather has eft ablifhed on tolerably good grounds, thewe*- 

.. .l. ..wi. . . t\ ■!» .... _ *i j . ■ . • ti_ f_i tW. 


other was as in the following table 


A dry fpring 


A wet fpring 


A variable fpring 


A dry fummer 


A wet fummer 


A variable fummer • 


A dry fpring and 
fummer 

A dry fpring and 
fummer 


' H 

wet 7 S 
- • 

i dry j 


A wet fpring aad dry J 
fummer - - 1 

A wet fpring and wet \ 
fummer ’ * ( 

A wet fpring and variable \ 
fummer « ■ j 

A diy fpring and variable [ 
fummer 


rdry 

n 

wet 

6 

j variable 

3 

dry | 

0 

1 * '■' r I 

S 

1 variable ^ 

* 

| dry 

s 

I wet 

7 

I variable. 

1 

1 dl? 1 

5 

1 wrl . 

5 

1 variable | 

<s 

1 drT I 

5 

I w “ ’ 

3 

1 variable 1 

12 

d-y 

1 

wet 

3 

t variable | 

1 

dry 

3 

wet 1 

4 

variable j . 

4 

dry g 

2 

wet } 2 

0 

variable 3 

6 

dry 

0 

wet 

0 

variable 

0 

dry 


wet 

1 

variable 

2 

dry 

1 

wet 

0 

variable 

0 

dry 

0 

wet 

* 

„ variable _ 

l 1 


l. A moift autumn with a mild winter is generally fob ****** 
Time*. *"*- lowed by a cold and dry fpring, wliich greatly retards vege- 
p 1( * VT" tation. — Such was the year 174! *. • />#** 

0 T , T 2. If the fummer be remarkably rainy, it ia probable that"'** 
the enfuing winter will be fcvcrc ; for the unufual evapora- 
^ tion will have carried off the heat of the earth. Wet fum- 

. mers are generally attended with an unufual quantity of 

^ * feed on the white thorn and dog-rofc bullies. Hence the 

J unufual fruitfulnefs of thefe Ikrubs is a fign of a severe winter. 

^ V 3. The appearance of cranes and birds of paffage early 
' in autumn announces a very fevere winter ; for it is a figa 

T , T that it has already begun in the northern countries, 

' T , y 4. When it rain* plentifully in May, it will rain but little 
^ T * in September, aod wee verjm. 

7 3. When the wind Is foutb-wefl during fummer or an- 

~ **£ tmnn, and the temperature of the air unufually cold for the 

x ~ , , fcafon, both to the feeling and the thermometer, with a low 

*7 barometer, much rain is to be expcAcd f. t 

T 6. Violent temperatures, as ftorm* or grrat rains, pro- tol. 
^ \ duce a fort of erifis in the atmofphere, which produces a tV . p. 6 jj. 

’i / conftsnt temperature, good or bad, for fome months g. 3 P. C*«» 

^ 4 7. A rainy whiter ptediAs a fteril year. — A fevere au- 

^ T * r tumn announces a windy winter $. I 7 W/v. 

^ 1 7 Thus we have endeavoured to deferibe the various phe- 

o T nomena of the weather, and to explain them as far as the 

^ 0 infant date of our knowledge ef the atmofphere tuiaifhcd 

c J u* with priocipka. 

° ® Not with (landing the imperfedlion of oor prefent knew- 

, ledge of this fubjcA, the numbers and the abilities of the 
T p 4 iibfophcn» who arc at prefent engaged in the ftudy can- 
7 r.#t fail at laft of being cruwacd with fuccefs ; and perhaps 
2 , T a rational and fatisfaelory theory of the weather is not fo 

3T far diftant as we at prefent fuppoft. It is a pity, however, 

0 that in a fcknet attended with fo much difficulty as rrntro- 
° ° rc 'l°ffT ,a » va rioui» artificial difficulties Ihonld have been 

0 , 0 thrown in the way, which contribute very much to cb- 

^ * t tlruA iw progrtfs. There are no fewer tlou four tbrrmo- 

1 4 meter* . 
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W r*ther meter* oCed at ’prefent in different partsnf Europe ; and the 
fl. oblervations made by each cf them muff be reduced to one 
TV f.i*ug. common ftandard betorc it is pofliblc to compete them with 
one another. This ia a tedious enough bufineft, but it it 
nothing at all to the reduction o ( obfervatiema of ni \ and of 
the barometer to one common ftandari. Every nation has in 
own peculiar meafuie ; and the French, to add to the diffi- 
culty, hire reckoned by lines, and twelfths of fines, in Read 
of by decimal part* of an inch. Whether, however, this be 
the calc at preterit or not, we know not, as we have feen no 
meteorological tables drawn up in France later than 179?. 
••Philofopbm ought certainly to fix upon tome common ftan- 
dard of weights and meafurew, other wife the labour in mete- 
orologv, and even in chemiflry, muft foot* become intole- 
rable. The only other poffihle way to remedy this evil 
would be, to ecnftruA accurate tables, in which the various 
weight* and meafure* ufed by philosophers are reduced to 
one common itandard. This has already been done in part; 
but no table of this kind which we have (ecn is Sufficient 
to remedy the evil: few of them defeend to decimal parts 
of fmall weight* or meafures ; yet without this they Seldom 
can lave the trouble of calculation. 

West her, in Tea-language, is ufed as an adjc&ive, and 
applied by mariners to every thing lying to windward of a 
particular Situation : thus, a fhip is (kid to have the wea- 
ther-gage of ^another, when (he is farther to windward. 
Thu* alfo, when a (hip under fail prefents cither o: her fide* 
to the wind, it is then called the « Hothtr-Jide or Kaeather. 
bo.tr d ; and all the rigging and furniture Situated there- 
on arc diftinguifhed by the Same epithet, as the weather- 
JhrcuJi, tli€ wejiber-lijtjy the weather -bracety ftc. 

To Wrath as, in fea-lan^uagc, is to Sad to windward of 
Some Ship, bank, or head- land. 

U'i.irnrX’Cocby a moveable vane, in form of a cock, or 
other fhape, placed on high, to be turned round according 
to the direction of the w ind, and point out the quarter from 
whence it blows. 

IVs.if Mu-GLft. See Barometer. 

WEATHERING, nmong Sailors, Signifies the doubling 
or Sailing by a head- land or olhcT place. 

WEAVING, the art of working a web of cloth, filk, 
or other Ruff, in a loom with a (buttle. For an idea of the 
manner in which this is performed. See Cloth. 

W*ArtNG-Loom % a machine for weaving cloth, filk, &c. 
by railing the thieads of the warp in order to throw in the 
fhoot, and (trike it clofe. Of thefc there are various kinds, 
dillinguilhrd by the different forts of cloths, (luffs, filks, 
tcc. in which they arc employed j and which arc chiefly 
f diftinguilhed by the number and variety of the threads they 
raife in order to work the warp, either plain or in fi^uics, 
by making more or lef* of the woof or (hoot appsar through 
the warp. In order to give a general idea ot weaving, wc 
fhall here drlcribc the pans o; the common weaver's loom. 
Bee Plate DXXX 1 X. fig. 1. in which ef % ef tie the front 
pods, and £, g the back pods of the loom ; / //, in m, m m 
are the /amt in their place at C^or, as they are called in 
Tome parts of Scotland, the tiddlety and in others the 
Jltvet. They are compofcdof ftrong threads, (1 retched be- 
tween two horizontal bars, an upper and a lower. The 
threads ot one lam are So dilpoted as to pais between the 
upper thieads of the warp, while they admit the tower threads 
to pafs through loops ot fmall holes in them, and the dllpo- 
fition of the threads of the other lam is Such, that while they 
pal* between the lower threads of the warp, they admit the 
upper threads to psfs through the fmall holes juft mentioned. 
The lams are fufpended from the ctofs bar or lam-bearer 
HH, by mtaos of ropes a, n paffiog from the upper bars of 


the lame over the pulleys at EE, and balanced by weight! Weaving 
at the other ends. From the lower bar of each lam or hid- 1 ” * 

die a rope paffes to the treadle/ or moveable bars at O O; fo 
that when a foot preflea a treadle, the lam fallencd to it 
finks, while the other riles bv means of the balancing 
weight lufpended from the pulley at E. The workman 
then throws in the woof by means of the (buttle, and clofe* it 
by one or two ilrokes of the lay or bait.*n t of which W B,WB 
are called the fwordty CC the tap % or in Scotland the upper 
Jbeil, DD the block or under jbeliy and l’P the reed .or comb 
contained between thefe (hells. EL is the bench on which 
the workmen fit ; for the loom which our figure reprefents 
is contli tided for weaving cloth of fuch a breadth as to re- 
quire two workmen, who have their quills in a box d on the 
middle of the ben^h on which they fit. Between the work- 
mens bench and the batten or lay is the breajl-betr I, I, a 
f month (quart beam, in which there is an opening to let the 
web through as it is wove. From this opening the web SS 
paffes to the knee roll or web beam GG, round which it is 
rolled by means of the (pokes, vifible in t^e* figure, and kept 
from being unrolled by a wfifcl with teeth and clench, vifi. 
blc likcwiic in the figure. In fome looms the web paffes 
from the kuee-roll to the wooden frame X, to be dried as it 
is wove. Oppofitc to the breatt-bar, and on the other fide 
of the batten or lajy is the cane-roll or yarn-beamy on which the 
warp is rolled when put into the loom, and from which it 
is gradually unrolled as the work proceeds. TT are bob- 
bins filled with yarn of the warp to mend fuch threads of it 
as may be broke in the weaving ; and 11 by B b arc clues of 
the lame kind of yarn with the borders of- the warp, to 
mend fuch threads as may there be broken. 

Fig. 2. rcpiefcnts the common fhuttlc with the' vacoity 
in the middle, in which the quill with the woof is placed on 
a fpindle or axis. As this (buttle is thrown with one hand 
in at one fide oi the wa*p, and received with the other haod 
at the other fide, it is obvious, that when the web is of a 
breadth too great for a man to reach (rom one fide of it to 
the other, two workmen muft be employed and much time 
loft. To remedy this inconvenieucy, a t:cw (buttle has, in 
this country, been lately brought into very general ufe, and 
called the JlyingJbutile, bccaufe it flies through the warp 
with wonderful rapidity on two ftecl rollers RR (fig. 3.) 

This (buttle is not thrown with the hand, but moved bferk.- 
wards and forwards by a very Ample piece of machinery, 
of which fig. 4. will give the reader a fufficiently accurate 
conception. To each cod of the batten or lay L is fallen - 
cd a kind of open box 11, b t with the bottom or horizontal 
fide exa£Uy on a level with the threads of the warp of the 
intended web. In each of thefe boxes is a vertical piece of 
wood Dydy of confidcrablc ihickncts, called a driver. This 
driver is moved cafily on an iron fpindle or axis from one end 
of the box to the other by means ol a flender nipt CCCD, and 
a handle H is feen in the figure- When the weaver is to be- 
gin his work, he lays the fhuttlc on its rollers in the box Id 
with the iron tip T (fig. , 3 .) touching, or ataioit touching, 
die driver D (fig. 4.) Then moving the handle H, with a 
fudden jerk, towards the box by the driver D forces the (but- 
tle with a rapid motion thro* the warp rill it ftrikis </, whidii 
ia impelled by the ftrokc to the further end of the box b . 

The two dri. r* D and d have now dunged their pofit ions 
in their rcfpcCtive boxes ; fo that the driver which was at 
the front of its box before, is now sit the farther end of it, 
and vice tier ft . Then by a fudden jerk of the hand towards 
B the (buttle is driven back tiU it (trike D ; »r.d thus is the 
work continued without the weaver having occasion ever to 
ft retch his arms from one margin of the web to the other. 

That the (hutllc may not, by die unftcadiotJs of the work- 
( Ni man’! 
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Wtfc (Mb'. h*»<l, tie driven X if -tag through the wirp or out of The freurlty ef commerce depending, in • (food metfbrf, W«ir*l, 

WiUt tbe pla “ il ou * ht t0 moTC ’ llie ^ uid ' nJ or driving on the juftnefc of wei^hn, which are ufually of lead, iron, «'“ J 

1 icpc CCCD ia mjde to pafa through fmooth holer or loupa or brafs, moft nations have taken care to prevent the fal- 

C, C, at the end* of the rope* KC, EC, fufpended cillicr f> a ca [ion thereof, by ilamping or marking them by proper 
from the croia bar on the top of tlie loom or ftom the fworda olficerj, after brine adjured by fome original ftand.nl. 

eif alw. ki»»en r f , l • t* I t A I. 1 • L-_ 7 . I. .1 . 


oi (he batten. 

This (buttle, we (hould think 


every kind of weaving loom, though fome of the older ktt, 


Thus, in England, the ftimkid of weights is kept in the 
a rnreat improvement in exchequer by a particular officer, called the clerk of the mar- 


60 | Manch 
3000I50I Talent 


2. Roman weights, reduced to Englifh troy weight. 


tradefmen, with whom wc have converted on the fubjedt, con* Weights tray be diflingutffied into indent and modem, 
tend, that it i« valuable only in what they call light work, j ^ MCIEMT Weights 

fuch as cotton or linen cloth, or when the web, if woollen, 

is very bru&d. *• 1 ° r 'he ancient Jews, reduced to the Euglilh 

WEB, a foil of liifnc or torture formed o f threads inter- tro / wci o ht > wUI ftand “ “ ,tc toUmiiog ubk : 
woven with each other ; lotnc whereof are extended in 

len <th, and called the warp ; others are drawn acrofs, and Shekel • • 

called the woof. 1 

WEDGE, one of the mechanical powers. See Mechanics. 60 Manch 

"WEDNESDAY, the fourth day of the week, to called ( 

from a Saxon idol named IVod r«, fuppofed to be Mart, 3003 5 cl Talent 
wor (hipped on thjf day. 1 * » 

the fir ft d.y ofLent.fo c.i!rd from the , Ronun weights, reduced to 
cuftom oblcrvrd in ibe .ocirnt Cbrilti.o church of penitent. wiu ftjnd u in t|>e follo , able . 
expreffing their humiliation at this time, by appearing in ® 

lack cloth and afhes. Lentes 

WEED, a common name for all rank and wild herbs, 

that grow of themlelvcs, to the detriment of other ufcful 4 Siliqnx 

herbs they grow among. 

Wt£D, in the miners language, denotes the degeneracy of 12 3 Obelus * 

a load or vein of fine metal into an inetefs marca(:tc. 

Weeds, alfo denote a peculiar habit, worn by the re* 24 6 2 Scriptnlum 

of pcrfonB deccafrd, by way of mourning. 

WEEK, in chronology, a divifion of time comprifing 72 18 6 3 Drachma 

feven days. See Pit sir. tor Days and Sabbath. — . 

PaJJit>*-lV*us, or the holy /Vine, is the laft week in 96 14 8 4 iT'Srxtula 

Lent, wherein the church celebrates the mylUry of our Sa- ..... . . . 1 

viour’s death and paffion. 1 44 36 12 6 2 r\ Sicilian 

Will or Wvck, in geography, a parliament and port- 

town of Scotland, in the (hire of Caithocis. W. Long. 3. 192 48 16 8 2$ 2 jiy Due 

2. N. Lat. 58. 30. — — L- — , 

Wssts Ember. See Ember. ^ jj 76 I44 48 24 8 6 4 ; 3 1.1 

Feofi of Writs. See Pen rs cost. * — — 

WEEVEL, Method of defray tag. See Gr am art. 6912*1728 57/S 288 p6 ! 7 2 4.8 36* 1 . 

W EE VER, in ichthyology. See Trackings. ! . 1 -- 

WEEVIL, in neology, » Specie. ot curculio. See Cun- Th , Roma „ ouncc thc Engllft, , 

CVLIO. ... the v divultvl into <? denarii, ai well a 


lb. e*. dwt gr. 

O O 9 2% 


ex. dwt. gr. 
o O Oi‘A 


| Scriptnlum 


144 $6 

lya 48 
576 M4 


1 -j 1 Snuula 

2 ri Sicilicu, 

i, 2 1 4 Duel!, 

--K— 1 

8 643 Dnoa 


6912’! 7 28 57/S j 288 jqdp 2 4836*121 Libra 10 18 13 * 
The Roman ounce is the Englifh avoirdupois ounce, which 


, r , , „ r they divided into 7 denarii, as well as 8 drachmas* 

WEIGH, it weight of cheek, wool, &c containing 236 J . . 


pounds avoirdupois. Of corn, the weigh contains 40 bu- 
fhels j of bailey or malt, fix quarters. In fome places, as 
Eflex, tlie weinh of chccfc is 303 pounds. 

WEIGHING, the adt of examining a body in the ba- 
hnce to find its weight. 

WtiGHisG Anchor y is the drawing it out of the ground it 
had been caR into, in order to fet fail, or quit a port, road, 
•r the like. 

WEIGHT, in phyfics, a quality in natural bodies, 
whereby they tend downwards towards the centre of the 
«arth. Or, weight may be defined in a ltfs limited manaer. 


3. Attic W sights* 


Engtifh Tr-’y Weight* 
k>- ox. dsu gr. 

0 0 2 16.9 


600c |6o Talent - • 6 j 7 5 o 

II. Modern Wiichts. 

1. EngH/h Weights.— Mr Renardlon, in a paper published 


to be a power inherent in all bodies wheieby they tend to in the Philotophical Tranfaaions, has proved, that at firft 
fome common point, called the centre of gravity, or, to dure was but one weight in England, and that this was the 
(peak more accurately, to one another : and that with a avoirdupois. Troy weight was introduced in the time «f 
greater or ltfa velocity, as they are more or lefi* denfe, or Heury VII : At prefent, both the troy and avoirdupois 
as the medium they pals through is more or lefs rare. Sec weights are ufed in England. Troy weight feems to have 
Mechanics. derived its name from Troyes , a town in France, where a 

Weight, in commerce, denotes a body of a known celebrated fair was kept. It is ufed For weighing gold, 
weight appointed to be put in the balance againft other filver, jewels, filk, and all liquors. The avoirdupois is ufed 
bodies whole weight is required. for weighing other things. 
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Vfiffef. Tjh* of Trty Weight, */ ufed by tbt 

U- G - * Go/Jfmiths, (Jf. Sf/a: bee aria, 

| Grains. f Grain!. 

I 24 | Penny-weight* 20 |Seruple. 3 


C 837 7 

[Half-ounce, 


4H0 *0 Ounce. 60 3 D'am. 3 

5760 240 12 | Pound. 480 24 8 jOunee. 3 

9760 288 96 12 PourA 


The troy pound in Scotland, which by ftatute is to be 
the feme aa the French pound, ia commonly fuppoied equal 
to 15 ounce* and three quarters troy Englifh weight, or 
7560 grain*. But by a mean of the flandards kept by the 
dean-ot-guild of Edinburgh, it weigh* 75997V or 7600 
grains. 

Tjblm of Avvirdufou IVrght. 

tDnurs. 

I 1 6 1 An ounce. 


256 

l6 

7168 

4+8 

28672 

1792 

57344 c 

15840 


20 A ton. 


2 

Ooiret. 


4 

2 

Half-quarter pound. 

8 

4 ' 

2 I Quarter-pound. 

l6 

8 

4 j 2 

Half pound. 

3 1 

16 

* 1 * 

2 Pound. 

3200 

• 60'. 

8co 1 400 

2 co 100 Quintal. 


The avoirdupois porud ia equjil to 7204 troy {trains, the 
avoirdupois ounce to 437.75 grain* ; and it follow* otcon- 
lequence, that the troy pound is to the avoirdupois pound 
as 88 to 107 nearly; for as 88 to 107, fo is 5763 to 
7003.636; that the troy ounce is to the avoirdupois ounce 
a* 80 to 73 nearly; for a* 80 to 73, !o is 480 to 438. 
An avoirdupois pound is equal to 1 lb. 2 oz. 1 1 dwts. 20 gr. 
troy; a troy ounce is equal to 10 z. 1.55 dr. avoirdupois; 
an avoirdupois dram contain 27-34375 grains j 175 troy 
pounds are equal to 144 avoirdupois pounds. 

The money era have a peculiar fubdivilion of the grain 
troy: thus, 

Grain £ 20 Mite*. 

»,t \ Mite / . \ 24 Droits. 

lhe j Dwii f ,0 “ ; ,o Pniot,. 

C Periot ' C24 Blanks. 

The Englilh weighti are ufed in the United Provinces of 
America. 

2. French Weights . — D ffcrent weights were formerly ufed 
in moft of the different provinces of i ranee : we believe that 
they have lately undergone fcveral alterations; a project of 
this kind is given in the article Revolution of France. Be 
that as it may, a knowledge ot the ancient weights of that 
country is of importance on account of the book* in which 
they are ufed. The Paris pound contains 16 ounces, and is 
divided two ways. 

Grains. 

24 Pcnny-wcight. 

72 3 Gros. 

57 6 24 8 Ounce. 

460S *92 64 8 1 Marc. 

9216 384 128 i6ji|pouod. 


The wei- hts of the tirft divilion arc ufed to weigh gold, 
filver, and the richer commodities ; and the weights 0? the 
fccond divifion for commodities of lcf* value. 

Tiie Pari* 2 marc, or pound weight, is equal to 7560 - 
grains troy, and the Paris ounce equal to 472-5 grsias 
troy. 

Ib. ex. <!wt. gt*. 

The Paris pound =1 3 15 o troy 
The Paris ounce =0 o 19 16.5 troy. 

A grain troy = 1.2186507 of a Paris grain. 

but the pound was not the fame throughout Fiance. At 
Lyuo*, t. gr. the city pound was only 14 ounces: b that 
iro Lyons pounds made only 86 Paris pounds. But be- 
fide the city pound, they had another at Lyons for filk, 
containing 15 ounces. At Thouloufe, and throughout the 
Upper Lan >ucdoc, the pound was 13 ounces and a lull of 
Pari* weight. At Marteilles, and throughout Provence, 
the pound was 1 34 ounces of Paris weight. At Rouen, betide 
the common Paris pound and marc, they had the weight 
of the vicomle ; which was 16 ounces, a hair, and five- baths 
of the Pari* weight. i’he weights enumerated under the 
two articles of Englilh and French weights are the fame 
that arc ukd throughout the greateft part of Europe ; only 
under fomewhat different names, divilion*, and proportions. 

French weight* are ufed in all the French American fettle- 
meat*. 

3. Dutch Weights . — The weight ufed in Amftcrdam and 
all over Holland is called T'oy weighs , and is exactly the 
lame with that uled at Bruffel*. The Dutch weights are 
as follows : 


2 [froyken. 


4 

2 

Vierling. 

.6 

8 

4 

A,. 

5*2 

256 

123 

3* 

ic 240 

5120 

:j6o 

iT 

0 

S192 

4096c. 

2048C 

>12'- 


The marc is equal, according to M. TiOct, to 4620 
French grains. 

The Amfterdam pound ufed in commerce is divided into 
16 ounces, 32 loots, or 128 drachms. This pound con- 
tains z marcs troy, and ought therefore to weigh only 
10240 at : but it weighs 10280 ; fo that it is a little hea- 
vier than the troy pound of Amfterdam : 256 lb. o! com- 
merce arc equal to 237 lb. troy ol Holland. Two diffe- 
rent pounds arc ufed by apothecaries ; the one containin g 2 
marcs, the ether only^ J. The firit is called arfmc pound 
• weight $ 
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wciplit j it certain 16 ounce!, the ounce 8 drachms, tlie 
drachm 8 ■fcruples, the fcruple 20 giaini. The fecord it 
calhd the opothieary't pound i it is divided into 12 ounces, 
or 24 loots. Three irfenic pounds are equal to 4 apothe- 
cary's pounds. 

The Dutch Bone - =8 commercial lb. 

The Liipundt, or LI. = 1 5 

The hundred weight = too 

The hchippondt, or Sch. lb. = 300 

4. Sfaniji W'VefAfe.VThe marc of Caftile, ufed for weigh- 
ing grid and Giver, is divided as follows : 

[Grains (gold weight). 


■•V 

Grain (filver weight). 

12 

•'It 

Tomine (gold weight). 

I2i 

12 

«r'» 

Tomine (filver weight). 

37 v 

3*5 

3 t 

3 

Adarme. 

75 

72 

<5j 

6 

2 

Ochava. 

96 

02VT 

8 

7 vf 

2 rr 


Caftellano. 

600 

48OC 

576 

4608 

5 = 

400 

48 

^8 

16 

liiB 

i 

64 

P 

i£ 

Ounce. 

"ftlMarc. 


The marc, according ta Tillet, is equal to 7 or. 4 grew, 
-8 grains French, which is equal to 4785 as of Holland 
.One hundred marcs of Caftile = about 93d marc of Hoi- 


] W E 'I 

ounce of 24' dealers, the denier of 24 grates. The Roman 
pound* according to Tillet* n> equal to 1 marc* 3 ounce*, 
4 gros *4 grains, French. 

Venice. The marc for weighing golf! and Elver contain* 

8 ounces, 32 quart i, 1152 carati, or 4608 grant. An 
hundred marc* uf Venice = 97} marcs troy of Holland* 
100 marcs of Holland = 103 of Venice, in Venice they 
alfo ufe a fxfi grojfo and pefo Jotlilr. 1 00 lb*, pcfo groflo = 
94* commerical lbs. of Amftcrdam. too lbs. pcfo fottile = 
6 1 4 ditto. 

-7. Swdfh Wright . — The marc for weighing gold and 
filver is equal to 16 lods, 64 quentins, or 4384 a*. The 
.pound of 32 lods, ufed for weighing food, is equal, accord' 
in* to Tillet, to 1 marc, 5 ounces, 7 gros, 8 grains French, 
which makes 8848! as troy of Holland. This anfwem 
exactly to the weight of the different pounds, as fixed in 
Sweden, viz. 8848 aa = the pound for weighing articles 
of food ; 7821WV a< — marc in l ^ e i 745 °rir 
as = mire ufed in towns and in the country j 7078^. 
as rr marc ufed for weighing iron ; 7416 as = pound ufed ta 
medicine. 

Tlvc fkippund = 400 lbs. for weighing food. 

The centner = 1 20 lbs. 

The waag =165 lbs. 

The ften = 3 a lbs. 

The Swedifti as = 1 as of Holland troy. 

8. German Weight — Vienna. The marc of Vienna for 
weighing gold and Elver is divided into 16 loths, 64 quin- 
tals, or 256 deniers or pfenings ; the loth ioto 4 quintals, 
or 16 pfenings. This marc, according to Tillet, is equal 
to 1 marc, 1 ounce, 1 gros, 16 grain*, trench, =: 5831 as 
troy Holland. The pound of Vienna is divided into 2 marcs, 
or 4 viertings ; the mark into 8 ounces, 16 loths, 64 quin- 
tals, or 266 pfenings. 

Hamburgh. The marc for efiaying ^old is divided into 
24 carats ; the carat into 1 2 grains. 1 he marc for fiJver is 
divided into 16 loths, and the loth into t8 grain*. Thefe 
marcs confifl each of 2S8 grains, and are thesefore equal. 




^ marcs of Hol- 
land ; 100 mate* of Holland = 107 marcs of Caftile. Me- 
dicines are fold by the fame marc ; but it is divided diffe- 
rently, containing 8 ounces, 64 drachms, 192 fcruples, 384 

obalo*, 1*5* cara&cras, 4628 grains. ... . - . 

The Spanifh commercial pound is divided into two This marc, ufed in Hamburg for gold and Elver, is the marc 


marcs, called mar ct of Ttjo, each of which is equal to the of Cologne, which is equal, according to Tillet, to 7 ounces, 
marc of Caftile. This pound is divided into 16 ounces, 256 5 gros, grains, French, = 4866 as troy of Holland. It 

- • j; o I.,).. 


suiarmes, 0,2 1 6 grains. 

5. IVngkti of Portugal. — The I.Kbon marc for efTaying 
Giver conhfl* of 12 cknier!, and the drnier of 24 grain*. 
The marc of Portugal for weighing gold and Giver is equal, 
according to Tillet, to 7 ounces, ti gros, and 34 giain. 
French, 'which makes 4776 0/ of Holland ; fo that it i> ea- 
aetly the fame with the Liibon pound. It is divided into 
8 ounces, 64 uutavas, 192 fcruples, 4608 grain*. 

The pound confllti of 1 marcs, 1 6 ounce*, or 96 outavaa. 
The artoba of 32 lb. the quintal of 4 arrobas, or 128 lb. 
too Oporto pound, make Hyjth pounds of commerce of 
Amftcrdam. 

6 . Weight of Italy.— 'Genoa. Tiro kinds of weights 

are ufed at Genoa, the pefo grojfo (heavy weight), and the 
fejb fmiit (light weight) : the latter is ufed fur weighing 
gold and fiber, the former for other thinvft. The pound 
of the pelo fottile is equal, according to Tillet, to i marc, 
% ounces, 2 t gros, 30 grain* French. It i* divided into 8 
ounces, the ounce into 24 deniers, and the denier into 24 
grain*. 'l*hc pound of thepe.o groflb is equal to 1 marc, 
2 ounces, 3 gros, 5 grains, French. It is divided into 22 
ounces : • 

, The cantaro = 100 lb«. pcfo grotto. 

The jubbo — 25 lbs. 

The rotolo — li lb* 

100 lbs. pcfo grotto = 64I lb. o f commerce of Amfterdam. 
*jco lb*, pcfo fottile = 129 marcs troy of Holland. 

Rome. The Roman pound conliils of 12 ounces the 


divided into 8 ounce*, 16 loths, 64 quentins, 256 pfe- 
nings, 4352 efches,*or 65536 richt pfenings theile. The 
apothecary pound ufed in Hamburgh, and almott all Ger- 
many, is divided into 12 ounces, 96 drachms, 388 fcruples, 
or 5760 grains ; an ounce is equal to 621 as of Holland. The 
pound of commerce is equal, according to Tillet, to 10085 
at of Holland ; foi half a pound i* equal to 7 ounces, 7 gros, 
21 grains, French. This pound is divided into 16 ounces, 
3 1 Erths, 128 quentins, or 512 pfenings. 

9. Ruffian Weigh *.— The berckowilz = 40c lbs. 

The poud • - =40 lbs. 

The pound is divided into 32 loths, or 96 lolotmikt. 
One hundred Ruffian lbs. “ 166}- marc*, or SrJ lbs. of 
Amllrtdam. One hundted lbs. of commerce of Axnfter- 
dam == xao'th lbs. of Ruffin. 

10. Weight ufed in tie federal parti of Afia , the Eajl 
Indus. China , Ptrfi* , &c. — .In Turkey, at Smyrna, &c. they 
ufe the batman, or batleraaot, containing 7f occos ; the oc- 
co contains 4 click y s or pounds each of which, according 
to Tillet, is equal to 1 marc 2 or. 3 geo*. 28 gr. . French. 
The Turkilh weight* arc divided as follow* : 

Csittara*. Batmans. Occ«<*. R.>to,oa. Ctiekk. Me r eaK Drach-n*. 
1=: 7f = 44 = 100 =176 =11733} = 17600 
1 =: 6 = I3 tV= *4 = 1600 = 2400 

I = 2 T f = 4 — 366} = 400 
7 t “ ‘ 7 « 
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At Aleppo there arc three forta of rottos ; the firft 720 
drachma, making about 7 pounds Engliih, and fenring td 
weivh cottons, galls, and other large commodities ; the 
fecond is 680 drachms, ufed for all fjlks but white one*, 
which arc weighed by the third rotto of 700 drachms. At 
Scyda the rotto is 6co drachms. 

The other ports of the Levant not named here, ufe fome 
of thefe weights} particularly the occa, or ocqua, the rot- 
toli, and rotto. 

The Chinefe weights are the piece for large commodi- 
ties ; it is divided into lOOCStts, or catf’s ; though fome fay 
into 125 } the cati into f6 tails, or talcs ; each tael equiva- 
lent to iy of an ounce Engliih, or the weight of I rial and 
tt, *»d containing 1 2 mss, or mafic*, and each mas 10 con- 
drins. .So that the Chinefe piece amounts to 1 37 pounds 
Engliih avoirdupois, and the cadi to 1 pound 8 ounces. 
The picol for filk containing 66 catis and J ; the bahar, ba- 
kaire, or ban-, containing 300 catir. 

Tonquin has alfo the fame weight!, meafures, Ac. as 
China. Japan has only one weight, viz. the cati ; which, 
however, is different from that of China, as containing 20 
feels. At Surat, Agra, and throughout the Hates of the 
Great Mogul, they ufe the man, or maund, whereof they 
have two kinds ; the kinp's man, or king's weight ; and 
the man (Imply ; the firft ofed for the weighing of common 
provifions, containing 4c feers, or ferres ; and each feer a 
juft Paris pound. The common man, ufed in the weigh- 
ing of merchandise, confifts likewife of 40 feers, but each 
iecr is only cllimated at 12 Paris ounces, or £ of the other 
fecr. 

The man may be looked upon as the common weight of 
the Halt Indies, though under fome difference of name, or 
father of pronunciation ; it being called m.10 at Cambaya, 
and in other place * meu 1, and maun. I'be feer ts properly 
the Indian pound, and of urtivcrfal ufe x the like may be laid 
of the bahar, tael, and catti, above mentioned. 

The weights of Siam ate the piece, containing two lhans 
or catti* ; but the Siametc catti is only halt the Japanefe, the 
latter containing 20 taels, and the former only 10 ; though 
fome make the Chinefe catti only 16 taels, and the Sia- 
mefe 8. The tael contains 4 baats or ticals, each about a 
Paris ounce ; the baat 4 filings or may one * the mayor* 2 
fouang* ; the fouang 4 pay es ; the paye 2 dams ; the fbm. 
payc half a fouang. 

it is to be obferved, that thefe are the names of their 
coins as well as weights ; filver and gold being commodities 
there fold, as other things, by their weights. 

In the ifle of Java, and particularly at Bantam, they nfe 
the gantan, which amounts to near 3 Dutch pounds. In Gol- 
conda, at Vifapour, and Goa, they have the furatellc, con- 
taining 1 pound 14 ounces Engliih ; the mangalis, or man- 
gclin, for weighing diamonds and precious Hones, weighing 
at Goa 5 grains, at Golconia, Ac. 5! grains. They have 
alfo the rotolo, containing 14^ ounces Engliih ; the metri- 
col, containing the fixth part of an ounce ; the waH for pkt* 
iirca and ducats, containing the 73d part of a rial. 

In Pcrfia they ufe two kind’s ot batmans or mans ; the 
one called tahi orcbctay which is the king’s weight, and the 
other hitman of Tauru. The firft weighs 13 pounds 10 
ounces Engliin ; the fecond 6$ pounds. Its divifions xre 
the ratfl, or a 16th ; the derhem, or drachm, which is the 
50th ; the mefchal, which is half the derhem ; the dung, 
which is the fixth part of the mclchal, being equivalent to 
6 carat grains ; and, Lilly, the grain, which is the fourth 
part of the dung. They have alfo the vakic, which exceed* 
a little our ounce ; the fah-cheray, equal to the 1 1 70th part 
of the derherr. ; and the toman, ufed to weigh out large pay- 
ments of money without telling ; iu weight is that of 50 
abal-s. 


] WEI 

II. Weigktt at Cairo m Egypt* — Aim oft every kind of Wdgkf. 
goods has its own weight ; thefe are regulated by the canta- * 
ren or principal weight. 

Rotel& 

The ordinary cantaren, or hundred weight, weighs 1 00 

The cantaren of quickfilver and tin • 102 

coffee, wine, and iron - 105 

ivory - - 100 

almonds and other fruits • 115 

woods for dying • 120 

arfeuie and other drugs - 11$ 

- minium and cinnabar « 130 

gum-arabic, aloes, and other aro- 
matics *35 

The rote! or rotoli is nearly equal to the pound of Mar- 
fcilles ; tc-8 lbs. of M/rfeilies arc equal to 1 10 rotel*. The 
Marfcillcs pound confifts ot 1 3 ounces of Paris } fo that 
ios lbs. of Marfcillcs arc equal to 8 1 lbs. Paris, and icolbi. 

Paris =r 123 Ihs. of Marfe riles. 

We lhall fubjoin here Mr Fergufon't table for comparing 
the Engliih avoirdupois pound with foreign pounds : 


London pound 

1. 0000! 

j Hamburgh 

1 .086j Ferptf-.n't 

Antwerp 

1.94 

Lifbon 

Tahiti and 

Amftcrdain 

I. till 

Leghorn 


Abcville 

1.0989 

Norimbcrg 

2.1363 

Ancona 

O.78 

Naples 

0.71 

Avignon 

0.8928 

Paris 

1*1235 

<.2048 

Bourdeaux 

1.9989 

Prague 

Bologna 

0.8 

Placentia 

0.7 2 

Bruges 

1.0294 

Rochelle 

0.8928 

Calabria 

o -73 

Rome 

O.7874 

Calais 

o -9 HS 

Roueu 

I.IC89 

Dieppe 

1.0989 

Seville 

0.9259 

Dantzic 

0.862 

Thouloufc 

0,8928 

Ferrara 

0.7 j 

Turin 

0.82 

Flanders 

“•9433 

Venire 

i.c6 

Geneva 
Genoa, graft 

2.07 

07 

1 Vienna 

* *3 


In order to fiiow the proportion of the fcveral weights 
ufed throughout Europe, we lhall add a reduction of them 
to one llandard, viz. the London pound. 

The 100 lb. of England, Scotland, and Ireland are equal 

to 


of Tholoufc and Upper Languedoc. 

of Marfcillcs or Provence. 

of Geneva. 

of Hamburgh • 

of Francfort, Ac. 

of Leipfic, Ac. 

of Genoa. 


of Venice. 


ib. 

OS. 

9 * 

8 

96 

8 

88 

0 

ic6 

0 

93 

9 

107 

1 1 

113 

0 

81 

7 

93 

5 

89 

7 

96 

1 

137 

4 

• 3 * 

it 

>53 

ti 


0 

»J 4 

10 

97 

0 

104 

*3 

96 

5 

til 

1 

T 

107 

TT 

89 

T 


of Seville, Cadiz, Ac. 
of Portugal, 
of Lein, 
of Rufita. 
of Sweden, 
of Denmark. 

A curious weighing machine was fome time ago invented 
by M. Haniu of Paris, whereby the weights of the principal 

coun- 
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Wei ght, countries in Europe, and the retaiivo proportions they bear 
iq each other, arc Ihown at one view, For this he recei-cd 
a bounty of 20 guineas from the .Society inftituted at Lon- 
don for the Encouragement of Arts, Manufacture!, and 
Commerce. We lluil iulert a detection and figure of this 
ingenious machine. 

Plate Figure 1. rcprclenl* the back of the machine, which be* 
u**kvju. fog impended by the ring A, and a weight hung to the 
book 11 , the ipring C, C» C, made fait by ftrong ictcws at 
g % it diawn downwards ; and tlx bar 1), having a rack 
thereon 2t e, turns the pinion f in proportion to the weight 
of the body hanging thereto. Figure 2. fhowa the face of 
the machine, on which arc a number of concentric circles, 
and the weights of fcvc'al countries of Europe engraved 
tlwrcou, a* cxprttlid by the words on a line with them. In 
tlie centre of this race i* a ring fixed to the (mall plate* 
turned by the pinion /, (hewn at figure 1. From this ring 
a hand projects, which, by the- turning of the pinion, points 
to fuch part of the circle as is marked with the weight, 

, bung to the book B; and thereby (hows what weight of 
any uf the countiics mentioned, is equal to the pounds troy 
of London, which are engraved or. the outer circle, or to 
the pounds avoirdupois, which are engraved on the fecund 
circle, and fo of the reft. A Aider moves on the hand, 
which may be brought to any of the circles at plcafure, in 
order to point out the relative weight with greater prcci- 
fion. 

Many attempts have been made to introduce an uniformi- 
ty of weights and mcafurcs into the commercial world ; but 
hitherto they hare at! failed. The accompli Dime nt of fuch 
an undertaking would be oi infinite advantage to mankind, 
and certainly claims the moll (enoirs attention of thole who 
by their fituation can alone bring it about. The underta. 
king is indeed difficult, but iurcly not impoffible. Some- 
thing of this kind has hrtely been attempted in France j and 
if it fuccccd, as the method is Ample, and exceedingly well 
adapted lor calculation, it furcly defer ves to be imitated. See 
JiiyoLUTios of France, 

IV right of j Hr . See Pneumatics, n* 14 — 19. 

ReguLthm of We tan it and Meafurti, is a branch of the 
kind's prerogative. See Prerogative *nd Measure. 

As weight and meaiure are things in their nature sibitra- 
ry and uncertain, it is therefore expedient that they be re- 
duced to feme fixed rule or llandard : which ftandard it is 
impoftiblc to fix by any written law or oral proclamation ; 
for no man can, by words only, give another an adequate 
idea of a foot rule, or a pound weight. It is therefore nc- 
ccflary to have rccourfc to fome viliblc, palpable, material 
llandard ; by forming a comparifon with which all weights 
and mcafurcs may be reduced to one uniform fize ; and the 
prerogative of fixing this ftandard, our ancient law veiled in 
the crown, as in Normandy it belonged to the duke. This 
llandard was originally kept at Wincheftcr : and we find iu 
the law's pf king Edgar, near 1 century before the conqueft, 
an injunction that the one meafure, which was kept at Win- 
ch tiler, fliuuld be obferved throughout the realm. Moil na- 
tions have regulated the ftandaru of mcafures of length by 
comparifon with the parts of the human body ; as the palm, 
the hand, the fpau, the foot, the cubit, the ell {ulna or 
arm), the pace, and the fathom. But as thefe are of diffe- 
rent dimenGon* in men o> different proportions, our ancient 
hiftorians inform us, that a new ftandard of longitudinal 
meafure was afcerlaiocd by king Henry the Firft ; who 
commardcd that the ulna , or ancient ell, which anfwers to 
the modern yatd, Aiould be made of the exact length or his 
own arm. And one ftandard of meafure of length being 
gained, all others are eafily derived from thence ; thofe of 
greater length by multiplying, thofe of lefs by dividing, that 


origiusd ilarihu-d. Thus, by the Salute called nmftftk 9 a/- 
ua urn ti feriicarum, five yards and an half make a perch ; ’• 

and the yard isfubdivided into tjirct feet, and each foot into ^ ,L J 

1 2 inches 1 which inches will be each of the length of three 
grains o’ bailey. Superficial mea lures are derived by fqiuu 
ring thole of length; ami mrafurei of capacity by cubing 
them. The ftandard of weights was originally taken from 
corns of wheat, whence the lowed denomination of weight* 
w e have is ilill called a train / 32 of which arc di retted, by 
the fututc called oimjH.fuio menfur arum , to compote a penny- 
weight, whereof 20 make an ounce, t 2 ounces ? pound, and 
fo upwards. And upon thefe principles the firft ftandards 
were made) which, btiusr originally to fixed by the crown, 
their fubtequent regulations have been gencially made by 
the kin;' in parliament. Thus, under king Richard I. tn 
his parliatrient hoi Jen at Weftmiufter, A. D. 1 197, it was 
ordained that there fhould be only one weight and one m ea* 
fare throughout the kingdom, and that the cuftody of the 
affize, or llandard of weights and mcafures. ihould be com. 
mitted to certain perfons in every city and borough from 
whence the ancient office of the king’s aulnager leems to have 
been derived, whole duty it was, for a certain tee, to mea- 
fure all cloths nude for utc, till the office was abulifhed by 
the ilatutc nth and 12th William III. c. 20. In kin* 

Johu’s lime this ordinance of king Richard waa frequently 
diipcnkd with for money ; which occafioncd a orovifion to be 
made for enforcing it, in tire gieal charters of king John and 
his fon. Thefe original ftandard* w ett called pondru regu 9 
and uitnfurn damini regu, and arc directed by a variety of 
iubfequent flauilcs to be kept in the exchequer chamber, by 
an officer calle d the clerk cf the mark*:, except the wine gal- 
lco, which is committed to the city of London, and kept in 
Guildhall. 

The Scott j/h ftandard* are diftributed among the oldeft 
boroughs. I he elwand is kept at Edinburgh, the pint at 
Stirling, the pound at Lanark, and the Allot at l.inlith* 
gow. 

Various ft.it utes have been enaded for regulating and en- 
forcing an uniformity of weight* and meafures ; and by the 
atticlcs of union, the English ftandard* arc cftabliihtd by law 
over all Great Britain. But the force of cuftom is fo ftrong, 
that thefe llatutes haye been ill obferved. The .Scot nth 
ftandard* arc ftill univcrfaliy retained for many parpotes j 
and likewife a vatiely of local weights and meafures are tiled 
in particular places of both countries, which differ from the 
genera) ilandatds of either. 

WELD, or Wold, in botany. See Reseda. 

WELDING heat, in fraithcry, a degree of heat given 
to irou, &c. iufficiint to make the lurfacet of two pieces in- 
corporate upon being beaten together with a hammer. 

WANMANNIA, in botany : A genus of plants of the 
rials ociaiulna , order monogynm, and arranged iu the natural 
clamhcation with thofe plants the order of which is doubt- 
ful. The calyx is four-leaved, the corolla has lour petals, 
and the caplule is bilocular and biroftrated- There are 
four fpecics, none of which are natives of Biitain. 

WELL, a hole under ground, ufually of a cylindrical fi- 
gure, and walled with Hone and mortar: its ufc is to colleA 
the water of tire flrata around it. 

Well, an apartment formed in the middle of a {hip's 
hold to indole the pumps, from the bottom to tlte lower 
deck. It is ufed as a barrier to prderve thofe machines 
from being damaged by the friction or comprtlfion of the 
materials contained in the hold, and particularly to prevent 
the entrance of ballatt, &c. by which the tubes would pre- 
fently be choked, and the pumps rendered incapable of 
fcrvice. By means of this inclofure, the artificers may 
likewife more icadUy dcfceod into the kohl, in order to ex- 
amine 
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»m*f»e thi flate 6f the pttmpi, and repiir them as occaGon 
- H . requires, * 

, ' ' IV RLL*rocm of a Boat, the place in the bottom where the 

water lies, between the ceiling and the platform of the 
flem-lbccts, whence it is thrown out into the fea with 
a fcoop 

Burmm^’W fit. See Bvkvwa-Springt. 

IVriL of a Fjhing-vrjfxl, an apartment in the middle of 
the hold, which is entirety detached from the reft, being 
lined with lead on every fide, and having the bottom their* 
o l penetrated with a competent number of fmall holer, paf- 
fing alio through the (hip’s floor | ft* that the falt-water run- 
ning into the well is alway* kept a? frclh an that in the fra, 
and yet prevented from communicating itlelf to the other 
parts of the hold. 

IVaiL-holf, iti building, is the hole left in a floor for the 
flairs to come up through. 

WELLS, a city of Somerfetfhire, and fee of a bifhop ; 
the bifhop of Bath being alfo that of Wells.— It is fuppo- 
fed to take its name from the many fprings and wells that 
are near it. It is* not very large ; but is adorned with 
bandfome buildings, both public and private. Its cathedral 
is a very beautiful ftrudure, adorned with images and car- 
ved done- work. The bifhop 's palace joins to the cathedral; 
and on the other fide are the houfes for the prebendaries. 
In the market place is a tine market- boufc, fupported by 
pillars- It is governed by a mayor, and fend* two members 
to pailiamcnt. The chief manufa&uic is knit hofe. W. 
Long 2 * *7-N Lit 51. 12. 

WEN, a tumor or cxcrefcence arifing on different parts 
of the body, and containing a ry flua or bag tilled with fomc 
peculiar kind of matter. SecNjcvus. 

WE REGILD, the price of homicide 5 paid partly to 
the king 'or the lofs o* a fubjc£>, partly to the lord whole 
vrfla! he was, and partly to the next of kin of the perfon 
Caul. 

WFRS P, W v a st, or l r crfl t a Ruffian mcafure equal to 
3500 E-glifh feet A degree o! a great circle of the earth 
contains about 1C4 wrrftft and a half 

WERTUR 1 AN or U*u ian Mourtaint, a famous 
chain of mountains forming part of the boundary of Afia. 
It begins diftinClly (for it may he traced interruptedly far- 
ther tooth) near the town of Kungur, in the government of 
Kafan, in latitude 57. 20. ; runs north, and cuds oppofitc to 
(he Waygatx ftrait, and rife* again in the ifle of Nova 
Ztmljj. The Ruffians alio call this range Srmennoi Pciut t 
or, iht gir JU of the world ; from a fnppohtion that it encir- 
cled the univerfe. Thcfe were the Rtf>km mottlet : Part 
f fw .. mumh damnata a nalura 1 rrvm, tt Jtnf'a mtrfa citGgiae $ ; of 
Hy 5 . Not, which only the fouthern part was known to the ancients, 
l’-' iv. and that fo little as to give rife to numberlcfs fables. Be- 

cap. i*. yood theft were placed the happy Hyperborn, a Jidlion mod 
bcauti'ully related by Pompomus Mela. Modems have not 
been bchind-hand in exaggerating feveral citcumflances rela- 
tive to thcfe noted hills. Y (brand Ides, who crofted ihcm 
in his tmbaffy to China, afferts that they ate 50CO token or 
fathomB high ; others, that they are covered with eternal 
fnnw. The laft may be true in their more northern parts ; 
but in the ufu&l palTages over them, they are tree from it 
thrve or four months. 

The heights of part of this chain have been taken by M. 
1 'Abbc d'Autcroche : who, with many afluranccs or his ac- 
curacy, fays that the height of the mountain Kyria neat' 
Sniiknrrlkaia, in latitude 60 , dots not exceed 471 toilcs 
from the level of the fca, or 286 from the ground on which 
it ftands. But, according to M. Gindin, the mountain 
Lauda is much higher, Long 752 toilcs above the fra. 

- From Peteriburg to this chain is a vait plain, mixed with 
V4 >l. XVIII. Fart li. 


certain elevations or platforms, like iftands in the mldft of 
an ocean. The call cm fide defeends gradually to a great ■— »r— * 
diftance into the wooded and mortify Siberia, which forms 
an immense inclined plane to the Icy Sea. This is evident 
from all the great rivers taking their rife on that fide, fome 
at the amazing dillinee of latitude 46*' ; and, after a courfe 
of above 27 degrees, falling into the Frozen Ocean, in la- 
titude 73. 30. The Yaik^alone, which rifes uea- the fou- 
thern part of the.eaftcrn fide, takes a Juuthcrn diteflion, 
and drops into the Cafpian Sea. The Dwina, the Pec/ora, 
and a few other rivers in European Rnffi.i, (hew the incli-* 
ned plane of that part. All of them run to the Northern 
Sea ; but their courfc is comparatively (hurt. Another in- 
clination dire&s the Dnieper mid the Don into the Euxim, 
and the vail Wolga into the Cafpian Sea. 

WESLEY (John), one of the mofl extraordinary cha- 
raflers that ever cxifted ; whether we conMcr him as a va. 
rious and voluminous writer, a zealous and indefatigable 
pieacher, or the founder of the moft numerous left in the 
Chriftian world; was the fon of the Reverend Samuel Wef- 
Icy, rector of Epworth in the ifle of Axholmc in Lincoln- 
fhirc, and wav bom in that village in the year 1703. His 
very infancy was diflinguilhed by an extraordinary incident. 

The parfonage-houfe at Epworth was burnt to the ground, 
and the flames had fpread with fuch rapidity, that few things 
of value cduld be faved. His mother, in a letter to her fon 
Samuel Wefley, then on the foundation at Weftminfter 
fchool, tbarks God that no lives were loft, although for 
fome time thcjtgave up Poor 'Jacky % as (he exprtfles her- 
fclf ; for his father had twice attempted to refeue the child, 
but was beaten bank by the flames. Finding all his efforts 
ineffectual, he rcftjpicd him to Divine Providence. But 
parental tendernefs prevailed over human tears, and Mr 
Wefley once more attempted to Cave his child. By lome 
means equally unexpected and unaccountable, the boy got 
round to a window in the front of the houfr, and was taken 
out, by one man’s leaping on the (boulders of another, and 
thus gritiiig within his reach. Immediately on his refeue 
from this very perilous f:t nation the roof fell in. This ex- 
traordinary efcape explains a certain device, lit a print of 
Mr John Wefley, engraved by Vert ne, in the year 1745, 
from a painting by Williams. It reprefents a houfe in 
flames, with this motto from«hc prophet, “ Is he not a 
brand plucked out of the burning ?" Many have ftippofed 
this device to be merely emblematical of his fpiritual delive- 
rance; but from this ciTCumftance it is apparent that it has 
a primary as well as a fccondaty meaning ; it is real as well 
as allufivc. This lire happened when Mr Wefley was about 
fix yean, old. 

In thcycar.1713 he was entered a fcholar at the charter- 
houfc in Loudon, whcic he continued feven years under the 
tuition of the celebrated Dr Walker, and of the Reverend 
Andrew Touke author of The Pantheon. Being elected 
to Lincoln college, Oxford, he became a fellow ot that col- 
lege about the year 1725, took the degree ol Mailer of'Arts 
in 1726, and was joint tutor with the Reverend Dr Hutchins 
the rc£tor. He diJcovtred very early an elegant turn for 
poetry. Some of his gayer poetical effuftors are proofs of 
a lively fancy and a fine claflical tafte; and fome tianllations 
from the Latin poets, while at college, arc allowed to have 
yrcat merit. He had early a llrong imprefliun, like Count 
Ziuzendoif, of his defoliation to lome extraordinary wotk. 

This impreflion received additional force from lome dome it ic 
incidents ; all which his active fancy turned to his own ac- 
count. Ilis wonderful prclervation, already uoticed, natu- 
rally tended tochcrilh the idea ol his being deftgned by Pro- 
vidence to accomplish fomc purpofe or other, that was out 
of the ordinary couric of human events. The Luc Revet end 
5 O Samuel 
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Wife*. Samcrl Babcock, m a Utter inferted in the Bibliotheca To- bUity of attaining finlcfi perfeftion in the perfent ftate. tyrfrf. 

w— v rr'.ohtci Britair.iea, N : ’ XX- fays, “ There were fome The fubordinate teacheis or bath thcfe claffes of Mrthoditt* 

ftriiiVe phenomena peucivc*. at the parfonage at Epworth, are generally men of no liberal education; and they pretend 
mid f.*me uncommon noilc* heard there fro.n time to time, to derive their miniftcrial abilities from ipccial tommunica- 
wh cli he was very curious in examinin' into, and very par. tions of the fpirit. The Methodifts of both parties, like 
ticular i'i relatin''. 1 have little doubt thn he counseled other er.tluflufts, make true religion to coulift principally in 
hitnltlf the chief object of this wonderful vibration, in- certain affections and inward feelings which it is impofQble 
deed his father’s credulity was in fonie degree afi'efted by it; to explain ; but which, when anal y fed, feem to be meclia- 
lin C e l.c collected *11 the evidence* that tended to confirm nical in their (pring and operation ; and they geoenfiy main- 
the ftory, arranged them with (crapulous esa&ntf*, in a ma- tain, that Chriltiaiw will be. moH likely to fuccccd in the 
miferint confiding of feveral fhcets, and which ii 1131 in he- purluit of truth, not by the didates of reafon, or the aida 
in/. *1 know not what became of the gholl rft Epworth ; of learning, but by laying their minds open to the Jireftioa 
tinlefs, conftdered at the prelude to the ooife Mr John Wei- and influence of divine illumhiatiou ; and their conduft has 
ley made on a more ample ftage, it ceafed to fpcak when been directed by impulies.” 

he begin to aft.” Our reader* will judge for thcmfdvcg, according to their. 

«* p, it of Mr Wefley’* public milfion (continues various modes of education, and to the different li/ht* in 

Mr Had cwk) was clouded with myfticifm ; that fpecics of which they may icfpcftivcly view the doftrines of our com- 
it which affects filence and folitude ; a certain inexplicable mem Chriftianity, whether this reprefentation of the origin 
intioverfton of the mind, which abilrafls the paffions from of the Methodifts, and of their diitinguiftung tenets, be ac- ; 
all lenliMc objedU; and, as the French Quietilts expref* it, curate and juft. — Not prefuming to tit in judgment on the 
rwrfcfts itfclf by fin abforption of the will and intelkft, and religious opinions of any man, we JhalJ only obferve, tliac 
all the faculties, into the Deity.” In this fitly tile obj ure an appellation originally /ire u in reproach, has been gloried 
the excclh lit l'enclon led himfelf when he fortionkthe (hades in ever lince by thofc who have ditkinguifticd t hem t elves a* 

«*f Pmdiifs to wander il» quell of (>ure loir with Madam the follower* either of Mr Whitfield or of Mr Wcflcy. 
Guvon! Mr Wefley purfued f*r a while the tame «?«ir ** After die way called MethoJifw, fo woilhip they the God 
j ituuj with Mr William Law and the Gholt of Dc Rcnty. of their lathers.” But the ridicule and contempt which 
A lUtc, however, fo torpid and ignoble, ill fuited the adivc the angularity of their conduct produced, both John and 
genius of this lingular man. HU ctaltic mind gained ftrength Charles Wefley were well qualified to b«*r. They were 
by comprdfion; thence burfting glorious, k paffed (as he not to be intimidated by danger, actuated by intereft, or 
lumfclf lume where fays) “ the immenfe chafrii, upborne on deterred by difgrace 

an ea r|<’s wings.” The boundaries of this ifland were soon deemed by Mr 

The reading of the writings of this Mr William Law, Wcflcy too confined for a zeal which difplayed the piety of 
the celebrated author of Chrillian Perfection, and of A Se- an apoftle; and of an intrepidity to which lew milGonarie* 
rious Atidtefs to the Chrillian World, contributed morco- had been iuperior. In 1735 he embarked for Georgia, one 
ver, to lead Mr John Wefley and his brother Charles, with of our colonies, which was at that time in a Hate o* poltti- 
a tew of their young frllow-fludeors, into a more than com- cal infancy ; and the great objeft of this uiyayc wa* to 
mon drift nefs of religious life. They received the facra- preach the gofpel to the Indian nations in the vicinity of 
ment of the Lord's Supper every week ; obferved all t!»e that province. He returned to England in 1737. Of hit 
f 4 A s 0 t ihc church; >ifited the prifons; rofc at four in the fpi ritual 1 .hours, both in this country and in America, he 
morning} and refrained from all amufementj. From the himfelf has given a very copious account, in a dries of 
exaft method in which they difpofed of every hour, they Journals, printed at diffeient perio.lt Thcfe journal* drew 
acquit cd die appcllati >n of Methodiflt ; by which* their ful- upon our laborious preacher and his coadjutor* fume fevere 
lowers have been ever Cnee diftinguifhed. amfnadverfiona from two right reverend prelate*; Dr George 

But a more particular account o* the origin of this feft, Lavin, ton bifliop o: Hatter, and Dr William Warburton bi- 
wj (hall give from a celebrated publication. ” The Met ho- (hop of Glouccfter. 'I he former publiflitd, in three parts, 
dills (fays the editor of this work.) form a very con fide ruble The Enthufiafm of the Methodifts and Papifts compared ; 
clals, principally of the lower people in this country, t hey the third part o‘ this performance containing a perfona] 
foriing up about fifty years ago at Oxford, and were form charge of immoral conduct. Mr Wefley, in his vindica- 
divided into two oarties; the one under the direftiou of Mr lion, publiflitd a letter to his Lordlhip, which produced a 
George Whitfield, and the other under that of two brothers, reply from the latter. 

John and Charles Welle/. Thcfe leaders, and, if wc cx- Bilhop Warbnrton’s attack is contained in his celebrated 
cept Mi William Law, founders of the Methodifts, were treat ife, entitled The Doftriuc of Grace: or. The Office 
educated ‘at Oxford, icceivcd cptfcopal ordination, and al- and Operation* of the Holy Spirit vindicated Item the In- 
ways piofeffed thcmfelvcs advocates for the article* and li- fults of Infidelity, and the Abnfes of Fanaticifm : conclu- 
turgy of the eftablifhed church ; though they more com- ding with Come thoughts, humbly offered to the confidcra- 
monly pra&iled the diffenting mode of worfhip. But con- tion of the Eftablifhed Clergy, with regard to the Right 
cciving a dclign of forming feparate communities, fupofor Method of defending Religion againll the Attacks of ei- 
*n fauftity and perfedion to all other Chriftian cliutchcs, thcr Parly*, 2 vols, fmall 8vo, 1762. Tbete is mucli acute 
and imorefled to a very confidcrablc degree by a zeal of an reafouing, and much poignant and fprightly wit, in his 
extravagant and cnthuliaftic kind, they became itinerant Doftrinc of Grace ; but there is too much levity in it for a 
preachers; snd, being excluded ftom moll of our churches, grave bifhop, and too much abufc for a candid Chriftian. 
cxcrcifed their miniftry in private houfes, fields, &c. not only On this occafion, Mr Wefley publiflied a letter to the bt- 
io Great Britain an *. Ireland, but alfo in America ; thus (hop, in which, with great temper and moderation, as well 
collcdtng a very confidcrable number of hearers and prole- as with great ingenuity and addreft, he endcavouicd to 
lytes, both among the members o* the eftablifhed church (belter himfel; from bis Lord(hip’» attacks; not only undes 
and the difTenteii}. The theological fyflcni of Mr Whit- the authority of the Holy Scriptures, but of the church it- 
littd and his follower* is Gdviniftic ; that of Mr Wefley and felf, as by law eflablirticd. . 

hk difciplct Arminbu j and the latter maintains the poffi- On his ictura from Georgia, Mr Wcflcy paid a vifit to 

Count 
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Wf!rr, Count Zinzendorf, the celebrated founder of the of 

U'nl. Moravians, or Hcrnhuttcrs, at Hcrnuth in Upper Lufatia. 
In the following year he appeared again in England* and 
with hie brother Charles, at the bead of the Mctbodifts. 
He prcaclnd his fit ft ficUl-fctmon at Briftol, on the 2d of 
April 1738, from which time his difciplcs have continued 
to incrcalc. In 1741* a ferious altercation took place be* 
tween him and Mr Whitfield. In 1744* attempting to 
preach at an inn at Taunton, he was regularly file need by 
the magiftrates. Although lie chiefly lefidcd for the rc* 
mainder of his life in the metropolis, he occasionally travel- 
led through every part of Great Britain and Ireland, eila- 
- JtJifliin^ congregations in each kingdom. In 1750 he mar- 
tied a lady, Irwni whom he was after waida fc pirated, lly 
this ludy, who died in 1781, he had no children. 

We have already mentioned Mr Wefley as- a very various 
and voluminous writer. Divinity, both devotional and con* 
trourfial, biography, hiiloiy, philofophy, politics, and poe- 
try, were all, at- different times, the fubjcits ot his pen: and, 
whatever opinion may be entertained of his theological feu- 
timenti, it is impofliblc to deny him the mriit of having 
done very extenlive good among the lower claifes of people. 
He certainly poftefted great abilities, and a fluency which 
was v.cll accommodated to his hearers, and highly accept- 
able to them. He had been gradually declining for three 
years before hi* death ; yet he Hill rofc at four in the morn- 
ing, and preached, and travelled, and wrote as ufttal. lie 
preached at Leatheihead, in Surrey, on the Wcdnctday be- 
lute that event. On the Friday following, appealed the 
full fymptarv.s of his approaching di Ablution. The four 
iuccctding days he fpent in pvaifing G<* 1 ; and he lc?t this 
fccoc, ill which his labours had been fo extenfive ar.d fo 
uftiul, at a quarter before ten in the morning of the 2d of 
Match T791, in the 8fth year of his age. His remains, 
after lying in a kind of Hate at his chapel in the city -road, 
drtffied in the faccrdotnl robes which he uftully wore, and 
on his head the old clerical c ip, a biblt in one hand, and a 
while handkerchief in the oilier, were, agreeably to his own 
directions, and after the manner of the inlet ment of the late 
Air Whitfield, depouted in the ccmctry behind his dtajiel, 
011 the morning ot the 9th March, amid an innumerable 
concourfc of his fiicuds and admirers; many of whom ap- 
peared in deep mourning on the occafion. One fingulatity 
was obicrvable in the funeral fervice. In (lead of, “ We 
give thee licai ty thanks, tor that it hath plcafed thee to de- 
liver this our brother it was read “ our father.** A fer- 
iron, previouily to the funeral, had been preached by Dr 
Thomas Whitehead, one of the phytic Ians to the Loudon 
hofpital; and on the 13th the diftcrent chapels of his per- 
fuation in London were hung with black, 

• It has been tuilly obferved of Mr Wefley, that his labours 9 
weie principally devoted to thofc who had no inftrtt&or ; 
to the highways and hedges; to the miners in Cornwall, 
and the coallicrs in Kfnr'lvrood* Theft unhappy creatures 
married and buried among thcmfclvcs, and often committed 
murders with impunity, before the McthodilL fprung up. 
By the humane and active endeavours of Mr Welley and 
bis brother Charles, a feufe of decency, morals, and r<li ion, 
was introduced into the lowell clafTes of mankind ; the ig- 
norant were inftru&ed, the wretched relieved, and the 
abandoned iecla'mcd. Fits perlonal influence wa« greater, 
perhaps, than that of any other private gentleman in any 
country. — But the limit' of this article will not permit us 
to expatiate further ou the character of this extraordinary 
man. 

WEST (Gilbert), w:ts the fon of Dr Weft, prebendary 
of Winchclicr, and chaplain to king George I. but at 12 
ycais of a^c loll his lather. He ftudied at Winchclicr and 
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Eton fchoob, snd from thence wan placed in Chrift-charch Weft, 
college, Oxford. His ftudious and ■feriouv turn inclined 
him to take orders; but lord Cobham, his uncle, diverted . 'J' f 

him from that pnrfuit, and gave him a cornctcy in his own 
regiment. This profeftion he feou quitted, on account of 
hti opening of another natuie, which prefented him with a 
flattering profpclt of advancement in life. A number of 
young gentlemen were to be tickled from the univcrfitie.t, 
and, at the cxpcr.ce of the government, were to be taught 
foreign languages; and then fent to the fccrctfsries office, to • 
be initiated into bufinefs, ar.d trained there for public fer- 
viccs, as envoys, anibafladors, flee. Mr Gilbert Weft wa* 
one of the few pitched upon ; and on his fiift introdu&ion 
into that office, lard Town fetid, fcciclary of ftatc, treated 
him with fingulir marks of regard, and the ttrongeft incli- 
nations to ferve Inm wire tc Hi tied from all quarters. But 
his uncle lord Cobham’s ftrong oppofition to the meafnres 
ot the government, rendered thefe advantage* entirely fruit- 
lefs; and the miniilcra houeftly told Mr Weft, that he muft 
not cxpcdl them to diflinguifh his merit, as any favours con- 
ferred upon him would be imputed a* done to his uncle lord 
Cobham. Mr Weft now left that office, and all bis views 
•f making his fortune ; and entering into marriage, retired 
to Wickham in Kent, w here he lived in great domeftfc 
comfort rnd ttanqud happinefs. He was there vilittd by 
nis valuable triends, who held the mort delightful converfe 
of wit, humour, and learning, fupported upon the principles 
of virtue, found reafoning, and (olid friendihip, w hich ren- 
dered the whole cheer Sul, animating, and niflructive. Mr 
William Pitt, who was one of thofc that compofcd this 
happy fociety, becoming paymafter, appointed Mr Well 
treasurer to Chclfca- hofpital ; and he obtained a feat at the 
council board, in confcqucuce of a friendfl.ip contracted at 
fchool with one of the duke of Dcvonfhirc's font, w ho pro- 
cured of his grace his being nominated one of the clerk* ex- 
traordinary of that office. Towaidi the latter pait of Mr 
Weft’s life, he wholly applied himfelf to the lludy o* the 
.Scriptures ; bcintf extremely anxious to try his titmoft en- 
deavours to reconcile the feemlng inconfifleocics which gave 
the enemice to revealed religion a handle to doubt and dif- 
cr» dit their authenticity. His oblervntioiis on the rd’urrcc- 
t ton 9 which, it ha* been faid, were written to conmm the 
wavering faith of his great friends Filt and Lyttleton, bear 
ample teftimony to bis teafoning powers and the fmccrity 
of liis religion; while hi* tranflitioiii of Pindar fhow him to 
have been an eminent Greek fcholar, and very confidcruble 
poet. He bad a mind replete with virtue, and was an ho- 
nour to his country ; but died at 50 years of age. 

West, one ot the cardinal points of the horizon, dia-- 
metrically oppoiitc to the call ; and ilridfdy defined the in- 
terferon t»l the prime vertical w ith the horizon on that* 
fide the fun fets in. 

WESTMINSTER, a city which forms the weft part 
of the capital of Britain, but has a government ditlintt 
from the reft, nils city had its name from the fituaticn 
of its abbey, anciently called a min8tr % in rcfpctfl of that of « 

St Paul, That pait properly called the city o' Weftmin- 
fter, comprehending the paiifliesof St John ar.d St Mar- 
garet, was once an iftand formed by the Thames, called 
7 Lornfy ijlarui , from the thorns with which it was over run; 
and the abbey that Hood in it, Thorncy-abbey. The liber- 
ties of Weft minllcr contain the levcral pariflirsxif St Mar- 
tin in the Fields, St James’s, St Anne, St Paul, Covent- 
garden, St Mary !e Strand, St Clement, Dares, St George, 

Hanover Square, ar.d the ptecin& of the Savoy. The go- 
vernment, both of the* city and liberties, is under the ju- 
rifJiitioii of the dean and chapter of WcftmiuHcr, in civil 
as well as tcclefiaftical affairs; and their authority extends 
S " N » 5 0 2 to 
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Weftmote to the precinft of St Martin le Grand, by Newcrateflrcet, Auftrian Netherlands, the United Province!, and the North 
Un i, and in fome towns of Efftx, that arc exempted from the Sea, with the circles of the Upper aud Lower Rhine, and 
y^^l'^ iurildicl-'on of the hifhop of London and the :>.rchbifhop of compriling a great many different (late*. , 

Canterbury i but the management of the civil part has, ever The lummoning prince* and din&ors of the circle of 
licce the Reformation, been in the hands of laymen, eleAed Weil ph alia, are the bifhopj o* Munftci, alternately with the 
from time to time, and confirmed by the dean and chapter.' clc&ors of Brandenburg aud Palatine, a» dukes of Clcve and 
The chief of tbefelayrr.cn are the high- Reward, the de- Jultcrs. The archives belonging to it were before the present 
puty-fteward, and the high-bailiff, who hold their offices war (i 797) kept at Duflcldorp. Its quota of men and money 
for life. There are alfo 16 burgrlTcs and their affi Rants, is fomewliat more than the ninth part of the whole fum grant* 
out of which are elided two head-bur ijeflea, one for the ed by the empire. With refped to religion, it is partly Prote- 
city, and the other for the liberties. Another officer ri ftant and partly Catholic ; but the Proteftants predominate, 
the high eonftable, who has all the other con lUbcs under and arc, at lcaft the greater part of them, Calrinitti. The air 
his dirc&ion. of this country is not reckoned very wholefomc, and towards 


WES FMO RELAND, a county of England, bounded 
on the notth and north-well by Cumberland; on the touch 
and foulh-caft by Yorjcfltire ; and ou the fouth and fouth- 
well by Lancalkire. Ita extent from north rati to fouth, 
ri 40 miles, aud its breadth from the tall ptojeAiou to that 
in the welt, 47. It is generally divided into the baronies 
of Kendal and Weltmoreland ; the former is very moun- 
tainous, but the latter is a hrge champaign country. Thcfc 
are the only principal d'vifions of this county, which con- 
tains 8 market town.** and 26 paritV.es. It his pr.itly in the 
dioccfe of Chcftci, ami partly in that ofCarlifle. Thr cad of 
Thanct 15 licrcdi'-ary fhcriff of the county, whi« h fends onk 
four members to parliament. l‘he air is clear, lhurp, and ia- 
lubriom, the natives being feldom troubled with dtfrafes, end 
gcutially living to old age. The foil is various; th.it on the 
mountains is very baircn, while that in the valleys is fertile, 
producing good corn and grafs, especially in the meadows near 
the rivets. In the hilly parts 011 the weltcrn borders it is ge- 
nerally believed there aic va!l quantities o' copper ore, and 
veins of gold ; fome mines of copper are worked, but moll 
of the ore lies To deep that it v ill not anfwcr the ex pence. 
This county yields the fincll (late, and abundance of excel 
lent ha xs are cured here. The principal rivers are, the 
Eden, the Lone, and the Ken. It has alfo tcvetal fine 
lakes, the principal of which is Winandcr Mere, or Witi- 
dcimrrc Water. In theforcfl or Martindalc, to the fouth 
of Ulls-waler, the breed ot red deer Hill exills in a wild 
ffatf.— Apphby is the county town. 

WESTPHALIA, a duchy o* Germany, hounded to 
the call by the bifhopric of Paderborn, and the territories 
of Waldeck and Heffe ; to the fouth by the counties of 
Wi'.gcnftciu and Naffau, aud the duchy of Ber:* ; to the 
north by the bifhopric ot Manlier and the county of Lippe. 
It is about 40 miles in length and 4- in breadth. The 
lower part o* it is very fruitful, yielding plenty of corn and 
cattle, and fomc fait Iprings. i'hc higher affords iron ore, 
calamine, ltad, copper, fome Hirer and cold, tine woods, 
Vattle, game, fith, with a little corn. L*he rivers, that 
either pals through the duchy or along its border*, arc the 
Rahr, the Lenne, the Bi ’ge, the Dimtl, and the Lippc. 
There ate 28 towns in it, befidea boioughs and cloifters. 
The provincial diets are held at Arcnlberg. In the year 
1180, the impcror Fred. I. made a donation of this duchy 
to the trchbiftopric of Cologne, which was confirmed by fuc. 
cceding cmpcrois; and in 1638, tbelaff duke of Arenibcrg 
ceded to it alfo the county of Arcnfticrg. The duchy 13 
governed at prefent by a bailiff, under the archbifhop, and 
is divided into the HtUwc^e, the Haarffrank, and the Sur- 
land ; or other wife into the Rudco, the Wcrl, the Bililcin, 
and the Brilon quarters 

Westphalia, one of the circles of Germany, anciently 
the people inhabiting between the Weler and else Rhine, 
were called IVejipkaTuint ; ami hence that traft got the name 
of Wtflpkafia : but the circle ot that name ia of a larger ex- 
tent, being furrounded by the circle of Burgundy, or the 


the north ri extremely cold in winter. The foil in general 
is marlhy and baircn j yit there is fame good corn and 
pnfture hud: but the fruit is chiefly ulcd‘10 feed bog 1 ’; 
and lienee it is that their bacon and hatn* arc fo much va- 
lued ai d admired. 

WE f corCH, coning a term ufed by thr malt tiers 
for one of the principal articles of mill* making. See llxtur- 
INC , n 4. 

WETS FEIN (John James), a very learned Ge'maa 
divine, Dt'in at Bafii in 1 Ho ~)n his adinifujn to the mi* 
n.itry, he maintained a thebe l)< vi/ut Njvi ! jl.-mrnu l.ec* 
tLnJn'j ; in which he fbtiwrd that the great variety of rtad- 
invSof the New Tdlaiucnt afford no ar tumeul a ' at nit the *u- 
them'city ol the text. He hid made thcfc various readings 
the • bjed of hiu atuntiun ; and travelled into foreign couo* 
tries to examine all the M'S. he could come at. In 1730, 
he pubh (fil’d Pro*rgQw> na ml A Vt»i Tel zmnui Gr.tci t'/tfi j.?r,w 
at £37. Some divine*, dreading his unfcltting 

the prefeut text, procured a decree of the fciute of Balil 
againft hi* undertaking, and even got him prohibited from 
officiating in the miniliry ;*nn which he went to \mfter- 
dam, where the Rcmonihunts named him to fitocccd the fa- 
mous Le Clcrc, tlun fiiperannuaicd, an ptufcffbr of philo- 
iophy and hiltory. At lad he publifhed his cdttioa ot" the 
New i cllamcnt, in 2 vofs 'olio, .752 ; in which he Wft the 
text as he found it, phteng the variovft leadings, with a 
critical commentary, underneath; fubjoiniug two cpiilles of 
Clemens Romania, till then unknown to the learned, but 
difeovered by him in a Syriac MS. of the New Te (lament. 
He alfo publifhed fome (mall works ; and is laid to have her a 
not only an umwthl fcb« lar, but to liavc abounded in good 
and amiable qualities. He died at Amttcrdaiu in 17J4- 

WE i'TERAVy .\, the louthern Jiviliox of the Land- 
gmvalc ot HclTc in Gn many, lying along the northern bank 
of the river Manic, comprehending the counties of Hanau 
and Naffau. 

WEXFORD, a county of Ireland, in the province of 
^Munfter, 38 miles in length, and 24 in breadth; bounded 
on the north by Wicklow, on the eaJt by St George’s 
Channel, on the fouth by thfc Atlantic Ocean, on the well 
by Waterford and Kilkenny, and on tlic north by Gather- 
lough. It contains 109 parifhes, and fends 18 members to 
parliatm.nl. it is a fruitful country in corn and grafs ; and 
the principal town riot the fame name. 

Wkxroso, a fca port of Ireland, capital of a county of 
the fame name. It was once reckoned the chief city ia 
Inland, being the drff colony of the Enghfh, aud is ffill m 
large liandfomc town, wnth a very commodious h iibour a t 
the mouth of the river Slana. on a bay of St George’s 
Channel, 65 miles fouth of Dubliu. W. Long. 6. 3. N. 
Lat. 52. 18. 

WHALE, in ichthyology. See Balxna and Pkv« 
setea. v 

Whale, in allrononiy, one of tb« cooffcllationr. Sco 
AsixoNo.’iv, u v 406. 

U'aJH* 
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Vhif* Wn/n * -Rent. S^e n° a, 

U r H iLt-Fi/brry. See Fmilir. 

— J tnn ■ WHARF, a fpace on the banka of a haven, creek, or 
hithe, provided for the convenient loading and unloading 
o: reflets. 

WHARTON (Philip duke of), a nobleman of the 
meft brilliant part?, but of the moll whimftcat, extravagant, 
and ir.confiftcnt turn of mind, was educated by his father*® 
expref® order at home. He very early married a young 
la Iy, the daughter of mrjor gcveral Holmes, which di I ap- 
pointed hi® father*® views of di ipofrng of him in fuch a 
marriage as would have been n con l \ dc 1 able addition to 
the fortune and grandeur ol hi* ilhtftriou* family ; vet that 
amiable "lady deter ved infinitely more felicity than (he met 
with by this alliance. This precipitate marriage is thought 
to have hallencd the death ol hi® lather; after which the 
duke, being tree from paternal rdltaints, p!un ed into thofc 
• exetifis which rendered him, a® Pope expreflis it, 

41 A tyrant to the wife his heart approv'd ; 

11 A rebel to the very king he lov’d.* * 

Tn the beginning of the year 1716. he began hi® trawl* ; 
and as he vas del gned to lie inllnittcd iu the llrictcA Whig 
principle;, Geneva u"»s thought a proper place lor his reft- 
dcucc. He tirfl p.iffcd through Holhnd, and vifited le« 
veral courts of Germany ; and being arrived at Geneva, 
conceived fuch a di'gntt rgaintl lu® inmmor, that he left 
him, and let out p"ft for l.)ons, where he wrote a letter 
to the chevalier dc St George, who then rtrfidcd at Avig- 
non, and prefented him a very line flout horfe ; which the 
chevalier no fooncr received than he lent a man of quality 
to him, w!iq took him privately to hi* c-' urt, where he was 
entertained with the grcr.tcfk mark® o* efteem, and bad the 
title of duke of Northumberland conferred noon him. He, 
however, remained there hut one day, and then returned 
poit to Lyons, wheiice he fet out 'or Pari®. He like- 
wile paid a vifit to the confort of James fl. who then rc- 
Fdcd at St Germain®, to whom he alfo paid his court. 
During his ftty at Pari®, hi® winning addief® and abilities 
Rained him the cllctm and admiration ot all the Britilh lub* 
jcCIs of tank of both parties. 

About the latter end of December 1716, lie arrived in 
England, whence he foon after let out for Ireland, where, 
thou h under »gc, he was allowed the honour- to take hi® 
tear in the houle ol peer®, and immediately diilioguifhed 
him I t] l", notwiihllauding his former conduct, as a violent 
partisan for the mir.il! iy ; in confequeuce of which seal the 
king created him a duke. He uo fanner carve of age than 
he was introduced to the houie of lords in EngUod with 
the fame blue of reputation. In a little time he oppofed 
the court, and appeared one of the moll vigorous, in de- 
fence of the hifhop ol Rocheftcr ; and foon after printed 
his thoughts twice a- week, in a paper called the True Bri- 
ton, , fever al thousand-. of which were difperfed weekly. 

Ttic duke's buundlcf® profufion had by this time fo bur- 
dined hi® eftate, that by a decree of Chancery it was veiled 
in he hand* ot trtillecs for the payment of his debts, al 
losing him a provilion of 1 « 1 7 CO per annum for his fub- 
Bike* ce 1 his being not fufiacrent to fupport his title with 
fuitable dignity, 1 The went abroad and fhone to great advan- 
tage, with refpedt to his perfonal charafler, at the imperial 
court. From thence he made a tour to -Spain : the Englifh 
minilUr wa® alarmed at hi* arrival, fear in .' that his grace 
"was received m the charadcrof an arohafiador: upon which 
the duke received a iumrnona under the privy- leal to return 
home ;«but irltcad o' obeying it, lie endeavoured to inflame 
th*. Spaiufh court again!! that of Great Britain, for txcr- 
ciiing an act of power, a? he call® it, witkiu the juiifdic- 


tion of hi* Catholic majefty. He then a&ed openly it» the Wbart-vn. 
fervice of the Pretender, and wa® received at his court with ' J 
tbc greats'll marks of tnvour. 

While his grace was thu® employed, his neglccled duehefa 
died in England on the 14th of April 1726, without iflue. 

Soon after the duke fell violently in love with M. Obeme, 
one or the maids of honour to the queen of Spain, the 
daughter of an IrifK colonel, whofc fortune chiefly confided 
in her perfonal accomplilhments. HI his friends, and par- 
ticularly the quern of Spain, oppofed the match ; but he 
falling into a lingering fever, occafioncd by hi® dilappoint- 
ment, the queen gave her confent, and they were foon after 
married. He then ipent fome time at Rome, where he ac- 
cepted of a blue garter, •(Tumed the title of duke of Nor- 
thumberland, am! for a while enjoyed the confidence of the 
exiled prince. But not alway® keeping within the bound# 
of liahau gravity, it became necclfary 'or *rirn to nmon 
fiom hence ; when, going by fea to Barcelona, he wrote 
a letter to the kir.g of Spain, acquaintin' him that he • 
would alEtl at the ftege of Gibraltar a® a volunteer. Soon 
aft et be wrote to the chevalier dc St Geor *c, cxprcfliig a 
dtfirc to vifit his court ; but the chevalier adviftd liun to 
draw near 10 England. 

'l he duke kerned racked to follow his advice ; and fet- 
tiny out with hi* duchefs, arrived in Paris in May 7iS p 
whence he loon alter proceeded to Rouen, where he took 
np Ifts residence ; And wa* lo far 'rom making any concef- 
lion to the government o‘ F.npland, tliat he did not ive 
himfvlf the lealt trouble about his eitate or any other con- 
cern there ; though, on his arrival at Rouen, he had only 
about I- 600 in hi® po Hellion, and a bill of indictment wa® 
preferred agaiuft him iu Kuglind lor hi h-treafon. Soon 
alter live chevalier ftnt him L. 2-00, which he iquandered 
away in a courfc of extravagance ; when, to lave the char- 
ge® of travelling by land, he went from Orleans to Nant* 
by water, and (laid there till he got a remittance from 
Pari®, which wa* fquardered almott rs loon a* received. 

At Nantz he was joined by his ragged fervants. and from, 
hence took (hipping with them for Bilbo*, when the queen 
of .’jpaiii took the duchels to attend her pci Ion. bout 
the beginning of the year 17*1, the duke, who commanded 
a regiment,' was at L? r> da, hut declined fo fall that he 
could not move without afliftance; yet when ‘ice horn pain 
d-d not h>fc Ins gaiety. IK*, however, received benefit fioflf 
tome miucrul water* in Catalonia ; but loon a'ter related 
at a frr.alt villa »c, where he was mterly dillitutr of al! the 
neceflarit® of life, till finite charitable fathers of a liemar- 
dint convent removed lum to their houle, and ;ave him rll 
the relief in their power, tinder their hospitable roof he 
languiihcd a week, and then died, without one friend or 
acquaintance to clofe ins eves ; and hi* funeral w-d* per- 
formed iu the faruc manner in which the lathers inter thofe 
ot their own fraternity. 

1 hus died Philip duke 01 Wharton, “who, like Bockimr. 
ham and Rocbdler Hky® Mr Walpole), comforted all th« 
grave and dull, by throwing away the bright eft profufion of 
parts on witty fouiaies, debaucheries, arid icrape®, which mi* 
grace® with a great cliaraAtr, but never on compote one. 

** With attachment to uo party, though with txlcots to 
govern any party, Uiis lively man changed the free air of 
WillminftcT for thi^gloom of the Etcurial, the profpeft 
of king George’s pantr ior the Pretender's; and with in- 
difference Im all religion, the frolic lord who had writ the 
ballad on the archbifhop of Canterbury, died in the habit 
of a cjpuchin. It i» .diffAtilt to gi»e an account of the 
work* of a man whofe library was a tavern, and women of 
pleafure his mufr®. A thoufand Tallies of hi* ima >inxtioa 
may have been loft. 'Hare are only two volumes in Hvo, 
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t called hit Lift and Writing 1. Thefe contain nothing of the 

' -J ' latter, but 74 number* ofdbc True Briton, ard hi# fjrcech 
in defence of the biflvpof Rochcfter. I Its other work* 
arc the b-'.IacL above mentioned ; the Drinking Match at 
E'kn hal), in imitation of the Chevy Chacc, printed in a mif* 
ccllany c.il'ccl ll'bai tonior.a ; and a parody o' a fung f un £ 
the opera ho ufe bv Mre Tofts. His lordlkip alto began a 
plav on the ftory or the qwen of ScoU.' 1 

WHEAT, in botany. .SccTriticum. For the culture 
of wheat* fee Agriculture, n° 1x2—136. 

The three principal kind* of bad wheat are, the l/i^bitd, 
the fmutty* ami the worm-eaten. Flighted ‘vhe.it is that of 
which the ft.. Ik i< a little twilled and rickety, the blade 
being of a h'uilh green and curled up, the t rain kl:o u 
green aud tuhercled : finutly wheat appears a« if trreat part 
ol the ear lad been burnt, feme fmall parts only being tree, 
and, in particular, the tlcm that rites in the centre of the 
ear, round which the grain is ranged : worm-eaten or rot- 
ten wheal is corrupted without lofmg much of its natural 
form, or external appears: ce; the hulk is filled with a 
greafy, black powder, that is ininffcrahly fetid. It ap- 
rtixr D:f geared, from the experiments of M. Tillct. that there was 
/trtjt^n by a 0 f infe^t'ou* quality in all thofc kinds of wheat ; io 
»t«/irtr. l h , t if found wheat was fptinkled with the flour of Iroutty 
or rotten wheat, the crop produced would be rotten or 
fmutty. It appeared alio, that among the grain which was 
produced from ground manured with the draw of diftent- 
pered wheat, there was a much greater proportion of dif- 
tempered wheat than in that produced irorn grouud manu- 
red with the llraw of good wheat : the great Iccrct then 
was to dellroy the principle of this contagion in the wheat 
that was put into the ground ; and M. 1 illet found, as the 
rcfult of a great number ol experiments, that if the grain, 
before it is fewed, he well moiitened with a tolulion of Ica- 
ialt, or nitre, in common water, none of the entiling crop 
will be fmutty, or otherwife defective, either in kind or 
quality ; not only fuppofing the grain that is ftAved to be 
found, and the loil to be good, but even fuppofmo the grain 
to be ftrewed with tire flour ol lmutty wheat, and the ground 
manured with bad llraw. 

The following receipt for preventing fmutty wheat was 
published in 1769 by order of the Society lor the Lncuu-- 
ragement of Arts : they received it from Mr John Reynolds 
of Adrlham in Kent. 

A tub is to be procured that has a hole at bottom, in 
which a llaff arid tap-hofe is to be fixed over a whifp of 
ftraw, to prevent any fmall pieces of lime palling (as in the 
bre-win: way) ; this done, we put 70 rralloua ©I wattr, thru 
acorn bufhel heap- full of ftcme-lime, unflakcd, llirring it 
well till the whole is diffolvcd or mixed, letting it Hand 
about <30 hours, and then run it oir into another tub as 
clear as we can (a* pra&iicd in btci) : this generally pro- 
duces a hoglhead of good ftrong lime-water; th« n add three 
peeks of fait, 42 pounds, which, with a little Uirring, will 
toon difTolve ; thus we have a proper pickle for the* puvpofc 
of brining and liming our fccd-whfflt without any man- 
acr et oblUcle, which is more than can be faid in doing it 
the common way, £id greatly facilitates the drilling. 

Herein we llcep the wheat in a broad-bottomed ba fie et 
' of about 24 incites diameter, and 2c inches d<<p (for large 
{owing, made on purpoic), running in the grain gradually 
in tmall quantities .‘rom 10 to 12 yaHem* up to 16 gallons, 
jiirring tlic fame. What floats, we fl*im off with a llraincr, 
and is not to be Town : then draw up the bafket, to drain 
over the pickle, for a few minutcK ; all which may be per- 
formed within half an hour, fufTiciently pickled ; and fo 
proceed as before. This done, the wheat will be fit for 
{owing in 24. hours, # ii' required but if defjgr.ed for dril- 


ling, two hours p'ckled will be found bell ; and if prepared Wheel 
four or five days before hand, in either cafe it makis no M I' 
difference at ail ; bnt fhould the feed be clammy, and Hick ^ frlaf t fc 
to the notches in the drill- b >x, more lime mull be added to 
the lime-water; here the mailer mull ufe his difcrction, as 
the cafe requires; for fome lime has much more drying or 
allringent qualities in it than others. If fea-water can be 
obtained conveniently, much left, fait will luflice, but fome 
will be found uecefliuy even then, other wife the light grains 
will not float, a thin,: < f more confequence than is generally 
imagined, and ft ought to be Ikimmcd off and thrown aftdc 
for poultry, &c. 

VVHEEL, in mechanics, a Ample machine, confl fling of 
a round piece of wood, metal, or other matter, which re- 
volves on its axis. Sec Mechanics. 

fl'HFJti- Carriage:. Set Mechanic*, Se£F ir. 

/ Vux*t slnima :. See Animalcule, n’ 16 — 23. 

WhfifL, Per /ion. See Hydrostatics. • 

U'uF.ti Poller' 1. See Pottiry. 

Wheel is alfo the name of a kind of puntfhment to 
which great criminals arc put in divers countries. In fome, 
a Halit: -.s parricides, and robbers on the highway, arc faid 
to be condemned to the wheel, when they are to have their 
bones liril btoken with an iron bar on a fca fluid, and then 
to It expofed, and left to expire on the circumference ot a 
wheel. In Germany they break their bones on the whcrl 
iticlf.— Of this cruel punithmcift, it is not certain who was 
the inventor : it was fit li tifed iri Germany, and was, indeed, 
but rartly practiced anywhere clfe, till the time of Francis I. 
of Fiance ; who, by an editfl ol the year 1534, appointed 
it to be inflitUd on robbers do the highway. 

WH KLLER (Sir George , a learned traveller and di- 
vine, was the fon of colonel Wheeler of Charing in Kent, 
and was boro iu 1650 at Breda, where his parents as royal- 
ill « wtre theu in exile* lie travelled through various parts 
of Greece and the Eaft in company with Dr James Spon 
ot Lyons ; and taking orders on his return, was inftallcd a 
prebend of Durham, made vicar r.f Bafin^ftoke, and after- 
ward rc&or of Houghton le Spring. He publilhcd an ac- 
count 01 his Travels in 16^2 in folio ; and in i68g, his 
Obfervaiions on ancient edifices of Churches yet remaining 
in the Hall, compared with Eufibius : alio the Proteftant 
MonaiUry, or Ciniflian (Economics. He died in 1724. 

WHEELINGS, in the military art, are different mo- 
ti »n» made both by horfc aud foot, cither to the right and * 
left, or to the right ami left about. 

General RuLi for li'utiEiueo . — The circle is divided into 
four equal points: thence, wheeling to the right or lett, is 
only a quarter ol the circle; wheeling to the right or left 
about is one half ol the circle. 

When you wheel to the ri;:ht, you are to clofe to the 
right. To near as to touch your right-hand man, but with- 
out prilling him ; and to look, to the left, in order to bring 
the rank about even. 

When you wheel to the left, you are to clofe to the left, 
and look to the right a; above directed. This rule will 
ferve for all the wheeling by ranks ; as when a battalion is 
marching by fubdivifioA with their ranks open, then each * 
rank wheels difliuctly by itieb, when it comes to the grouud 
ou which the ranks before it wheeled, but tyot before. 

in wheeling, the men are to take particular care neither 
to open nor clofe their ranks, and t« carry their arms well. 

In wheeling, the motion of each man is quicker or flower, 
according to the diflancc he is from tire right or the ’eft : 
thus, when you wheel to the right, each man moves quicker 
than his right-hand man ; aud wheeling to the Ict^ each 
man moves quicker than his left-hand man ; the circle that 
every man wheels being larger, according to the diflancc he 

"* is 
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Whelk i* from the ban 1 he wheel# to 1 m may he Teen by dcferi- 
5i bing feyeral circlet within one another, at two feet dilance 
Vfnlih- y n , m cat j^ w hicli is nearly the fpace every nua i* luppHed 
to take up. 

WHELK, in zonlory. >ee Bl’CCincw. 

WHELP, the young of a dog, fox, iion, or aoy wild 
beafl. 

Whelps, in a fliip, the fearr-an's term Hr thofc brackets 
which are fet up on the capilan clofe under the bar# •, they 
give the fwctp to it, and are fa contrived that the cable 
winding about them may not furge fo much a# it mi ;ht 
other wilt do if the body of the capltan were quite round 
and frnooth 

WHETSTONE, a ftonc which firvea for the whetting 
of knives and other tool* upon. 

WHEY, the ferum or watery oart of milk. 

WHID AH, a kin.'dorry of Africa, on the coaft of Gui- 
nea, and to the wc'\ of the Gold Coall ; extending about 
If. miles along the fea. It is a populous country, well fur- 
nifhed with Urge vdlares ; and there are fo many fmall ones, 
that they are not above a muflcet-lhot from each other. — 
Thf houfes arc fmall, round at the top, and encotnpaf- 
fed with mud walls or hedge*, to 'ether with a great num- 
ber of all mrts of beautiful and loAy trees, which afford the 
molt hrautiful profpeft in the world, infomuch that thofc 
that have been here icprefeut it a* a petfeft paiadife. The 
field* arc always gretn, anJ they cultivate beans, potatoes, 
and fruits; nor will the negrma heir let a loot of ground 
remain uncultivated. I hey low again the very next day 
after they have reaped. The inhabitants are greatly civili- 
sed, very relpeftful to cacn other, cfpccislty to then face- 
riors, and very indulhious. 'The women brew the beer, 
dicf> the victuals, and lell all fort* of commodities at the 
market. Thole that arc rich employ their wives and Have* 
in tilling the hud, and they cany on a confidcrahlc trade 
with the product, as well as in Haves ; for fome or them are 
* able to deliver 1030 o the latter every month. The chief 
men have generally 4^ or wives, the principal cap- 
tains }oo or 403, and the king 4??0 or too?. 'They arc 
extremely jealous, ; ml, on the lead fufpicion, will fell them 
to the European* for Hives. It any one happen to touch 
one of the king’s wives accidentally, he is doomed to per- 
petual flaveiy. it i» no wonder then that the women are 
not rond of being the kit: wives ; and fome of them will 

prefer a Jocedy dtrilh to fuch a mi (emote life. They have 
no didin&ioti o: hours, days, weeks, months, or years. The 
lite of eircuincilion is tiled here, but they aic not able to 
tell why they ufc it, nor whence it is derived. They are 
fuch great game'lcn, that they will llake all they have at 
play, not excepting their wive* and children. They have 
a V3lt number of idols ; and they deify the mod contemp- 
tible animal that they fee firft in a morning, and even flocks 
and (tones. Their principal regard is for itiakts, very high 
trees, and the fca. An Em-lifo fador, jull arrived, found a 
fnake in the houfe be Ion ring to the hiCtory, and killed it 
without the lead fcruplc ; which fo inccnled the negroes, that 
they were for revenging the death of the fnake, not only up- 
on him that killed it, but upon the whole factory ; but by- 
dint of prefects, and the intcrpoltlion of the people of the 
other factories, this -flair was made up, and the fmke ho- 
aouiably interred. However, to prevent fuch accidents, 
they rave them warning not to do the like for tl»e future. 
They have oxen, cows, goats, fiuvp, hogs, turkeys, duck*, 
and hens ; which lall arc extremely plentiful. There arc 
many elephants, buffaloes, tigers, fevcral kinds t?f deer, and 
a fort of lures. The fruit* arc citrons, lemons, oranges, 
bananis tamarinds, &c. and they have vad numbers of 
palm-tiecs, from which they obtain wine. Whidah was 


conquered by the king of Dahomy. Their trade confirts WHHiw 

ot (laves, cLphtnts teeth, wax, and honey. The Englifh H 
fadlory is 200 rnihs cad of Cape Coaft Gallic, within land. " . U 
Bow*, arrow*, Keauti id affa > uay#, and clubs, are the princi- ' 
pal weapons of the ration. ’ _ 

WHIDAW-Uim. See Emse&iza. 

AV H«(», a party in Britain, oppoftc to the Tories, from 
whom they c.f;ct chiefly in tlitir political principles. ike 
Tokii.s. 

Yv . HMBIHIL See Scolomx. 

W HlV. in botany. Set? Uurt. 

W HINOHET. S.t M'itacilla. 

WHIP, or V/riv-S: .if 9 In a fttp, a piece of timber, in 
form of a It r« *n v* ftafF, aliened into the helm, for the leerf- 
man, in fmall ihp*, to hold in his hand, in order to move the 
rudder, an! direct the fhip- 

WillRLPQOL, an eddy, vortex, or gulf, where the 
water is continually turning round. 

Thole in river* are very common,’ from various accidents, 
and are ufualty very trivial, and of little confcquencc. lti 
the fca they are mure rare, but more dangerous. Sibbil 1 
has related tiie effects ot a very remarkable marine whirlpool 
among the Oj cades, which would prove very dangerous to 
flrangcr*, though it i< of no coniequrnce to the people who 
are uled to it. This is not fixed to any particular place, 
but appears in various parts of the limits of the Ua among 
the c liiand*. Wherever it appnn, it i$ very furious; and 
bo3t*, Sc.. would iaevitably be drawn in and peri h with it; 
hut the people who navigate them arc pepartd for it, -»nt| 
always carry an empty vcflcl, a log o* wood, or large bundle 
ot draw, or iome fuch thing, in the boit with tu n; ; t* 
foon as they perceive the whirpool, they tofs this within its 
vortex, keeping ihemtrlvcs nut : this fitbdancc, whatever it 
be, is immediately received into the centre and carried under 
water ; and as loon a* this is done, the fie ace ot the place 
where the whirpool was becomes froooth. and they low 
over it with fafely : and in about an hour they fee the vor- 
tex begin again in fome other place, (dually at about a milt ’a 
diltancc from the firft. 

WHIRLWIND, a wir’d which moves in a fpiral direc- 
tion, a# well as horizontally, which is exceedingly rapid and 
impetuous, but o:ily of Ihort dmati n. 

Dr i'rmktiii'a opinion of the origin o f whirlwinds ha* 
been nlcady given i » the article iV*Tr k jh.(. If hi* 
theory be true, it will follow, that no hurricane' ever can be 
fo violent as to remove an ohftaclc of the Jizc ol only one 
cubic inch, provider! *.h if was luppurted by a power equiva- 
lent to » 5 pounds ; for this is the utmoli force ot the atrno- 
fpherc when rulhing into a perfect vacniuu, which never 
could take place in the centre ot a whirlwind or w..to Jpout- 
Indeed, notwithilanding the dreadful cfTtft* fo '.ciiinrs ob- 
feived fr m huiricanes and whirlwinds, we ihall calily per- 
ceive, tluil the utmoil of their power always tails very lac 
(hurt <A ihis. Tnc diminution of the fpecitic gtavjty or the 
aii by only ^th in the middle ot the column, would produce 
fuch an afllux of air fiom all quartets, tint an obitacle pre- 
fenting a tut face of one loot lquarc, would icquirc a force 
of 5^4 pound* to prevent it from being carried away; which, 
the ft ran £ eft walls that cau be built by human art could 
fcarcc refift. Nay, even the tenth part of this, or the^limL 
uuiion of the gravity of t ie atmotphere by T gtn pa:-t, would 
produce a p.cfliire of upwards of 50 pounds on every fquare 
foot of furiacc, which, it i> to be doubled, whether any of 
our common houic* could tciift. 

Some pliilofophers ale i^>c the vacuum in the atmoTibcre 
to wh ch, « .Xvirding t » Dr Frmklin's theory, whirl vin is arc 
ourug, to a dream of tlc^fric nutter talking w.tii v:o!enc« 
into the atmofphere out of the earth. But they do nut m- 
4 iorru 
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Wh »*- form us how this matter come* to be iceamufotri in tl«at 
W ’ ,K * part of the earth ; what induce* ic lo paf* oat of the tarth ; 
W’Lit “ ow lt F*^ es hititbly through pure air ; or what Terre* 
— y— — it for a conductor. It frrm* to be the tafhion amort* ccr* 
tain philolophern to afenbe every phenomenon, with the 
enui^ of which wc aTC unacquainted, to clr&ricity. fiut 
this is merely fubAitutinj’ a new name, and fervea rather to 
retard^than advance our knowledge of nature. 

Fogrie kind* of whirlwinds move with a flow motion, and 
are injurious only by their vortex ; while others feem to do 
rniichief a* well by their projrrcflive a* their whirling mo- 
tion. Of this kind are thole called tybhont ; which, by their 
frequently following the courfc of rivers feem thus alio to 
ditiuver their ele&rical origin. Of the dcftruCtive cftVrts of 
thefc, we have an inltancc in '"hat happened at Charlcftown 
in South Carolina, on the ill of June 1761. It was foil 
obhrvcd about noon, on land, upward* of 50 miles well by- 
fuuth ot Charlcftown, and dcJlroyed fcveral houfer, See. a* 
it palled along, in many places making wide avenue* thro’ 
the woods ; from whence every tree and fhrub was tom up, 
and great branches of trees were driven about in the co- 
lumn as ft pafled along. It dire&ed ita courfe to Afhley 
river, down which it came with furpriling velocity ; in its 
appearance rcfemhlir.g a column of (moke or valour, whole 
motion wa» very irregular and tumultuous. Its momentum 
was fo great, that Alhley river was ploughed to the bot- 
tom, and the channel laid baie. As it came down this ri- 
ver, it made a conftant noife like thunder ; its dia r .*eter be- 
ing computed about ^co fat horns. It was met at White 
Point by another of the fame kind which came down C<*o- 
per’s river, but with inferior llrength ; however, on their 
meeting together, the agitation of the air was much great- 
er, while the clouds, which were driving in all directions to 
the place, Teemed to be precipitated, and whirled round 
with incredible velocity. It then fell upon the (hipping in 
the road ; entirely deftroying Tome, and damaging others s 
being fcarce three minute* in its paflage, though the di- 
ftance was near two leagues. In that fhort time it did 
damage to the amount of JL. 20,003 ; and had not its di- 
re£tfon been altered by that gull which came down Coo- 
per’s river, it mull have totally deftroyed Charleftown, as 
noobUaclc wh atever feemed capable of redding its fury. 

WHISKY, a term fignifving ovj/tr % and applied in Scot- 
land and in Ireland to a diftillcd liquor drawn from barley, 
which is perhaps preferable to any Enplilh malt brandy : it is 
ftrong, but not pungent, and free from the empyreumatic 
tafte or fmcll. 

WHISPERING-Places. See Accocstics, n 0 2.j. 

WHIST, a Well-known game at cards, which requires 
great attention and fdcnce; her.ee the name. 

This game is played by four perfons, who cut for part- 
ners ; tkc two hiyhcft and the two lowed are together, and 
the partners lit oppolitc to each other :.the peifun who cuts 
the lowdf card in to deal foil, giving one at a time to each 
perfon, till he comes to the lad card, which is turned up 
* for the trump, and remains on the tabic till each perfon ha? 
played a card. The perfon on the left hand tide of the 
dealer plays fit ft, and w hoever wins the trick is to play 
again, thus going on till the cards arc played out. The 
ace, king, queen, and knave of trump?, are called honours ; 
in cafe any three of tlicfc honours have been played he- 
tween, or by cither of the two partners, they reckon for 
two point* towards the game ; end if the four honours have 
been played between, or by either of the two partners, they 
reckon for four points towards the game, the game confid- 
ing of ten points. The honours arc reckoned after the 
tricks ; ail above fix tricks reckoning alfo toward* the game. 


Genera! Rules for phrytng /fo Game of If'Atft, — - r. He WWft. 
who is to play Hrd fhonM kad from the ftrongeft fuit. If — 
he has a fcqoence of king, queen, and knave, or qnteti, 
knave and ten, he may fafelv lead the highrft of the fe- 
qucnce ; but if he has five or f:x in number, he mud begin 
with the lowed. He mud alw r ays begin with the hightll 
trump, by which he force* out the fuperior trumps, and 
Ci’.ti come in again, to make his ftrong fuit. 

2. He Ihonld never he afraid to play trumps when he 
has five in his hand, even the final left, although he may 
not have any good cards of any other fuit. 

3. With acc and king of any two fuits, nnd only two or 
three lmall trumps, the aces and kings fhould be plavcd out, 
in order to mike as many tricks as polfihlc ; and having bat 
two or three Itull trumps, he fhould never force hit partner 
to trump, if he hnds he cannot follow fait j but endeavour 
to throw the lead into his partner’s hand. 

4. He Ihoidd in general return his partnet’a lead, unlefs 
he ha* fo.T.c capital catds ot his own. 

5. As this i ime is played with the lurch, that is, to fait 
halt the Itake, five points mud be made before the game is 
out : he fhould not venture to play trump* when he is four 
of the game, unlcls he is very ftronq, having at lead an ho- 
nour and three trumps, or acc, king, and two fmall ones. 

6 . When the game is footed nine, at which ftage the 
honours reckon for nothing, he fhould be dill more cauti- 
ous how he plays trumps, even if he is ftrong in hand, and 
give his partner an opportunity of truu.piug the adrerfaries 
fuit*, in cafe he is deficient in them. 

7. If his advctfaricR are fix or feven love of the game, he 
fhould play a forward or hold game, that he may have a 
chance, at the rifk of a trick or two, to come up with them* 

If he ha* but three trumps and other good cards, he may 
play trumps, efpecially if he has a lequcncc, or queen, knave, 
and a fmall one. 

8. He (h«>o!d always rifk a trick or two when the game 
is much in his favour ; becaufe a new deal w of greater ccm- 
fcqucncc to the advcrlary than one or two points are to him. 

9. When the player finds there is a likelrhuod of either 
faving the game or his lurch, he fhould rifle the odd tuck ; 
hut it die game is five all, and he can make two trick* in 
his own hand, he (hould make them, in order to freure tlie 
difference of two point*, which make the game near two to 
one in his favour. 

10. A good player fhould be*?in with a fmall trump, 

when he has acc, king, and four fmall ones ; for this rea- 
fon, if hi* partner has a better trump than the laft player, 
which is an equal warer but lie lias, he has a chance of 
fetching out all the trumps, by having three rounds of 
them. - 

11. The odds are always in his favour that his partner 
hold* an honour ; confequtntly if he has king, queen, and 
four lmall ones, he fhould begin with a fmall one. 

12. When queen, knave, and four fmall trump* are 
dealt him, he Ihould play a fmall one iirft, the odd* being 
in hi* favour that hi* partner holds an honour; i r he has 
knave, ten, and rour fmall trumps, he Ihould alio begin with 
a lmall one, tor the lame rcafon. 

13. If he has knave, ten, eight, and three fmall trumps, 
the knave Ihould b « played fit ft, by which means the nine 
may be prevented from winning a trick, the odds being ia 
lus favour that three honours are played in two rounds. 

14. If an honour is turned op againit him 011 his left 

hand, and ly; ha* ten, nine, ard eight, with two or three 
fmall trumps ; when he is to play, he Ihould play through 
the honours with the ten, which will force the dealer fo 
play hit honour to a disadvantage, if the dealer doe* not 
y chooic 
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Vbift. chWe lo Wave II to the option of his s Wifin' whether he 
"""* ‘ will pal* it or not ; but it he lias fix trump* of a lower dc* 
nomin ation, an ? not trn, nine, and eijrht, and no honour 
turned up againft him, he fhould begin with a fmall one. 

j $. In general, whtn he ha» two capital cards in trumps, 
and two or three fmall ones, he ihould begin with a fmall 
one, for the reafon afth’ried in n° is. 

t ft. When he ha* ace, kin?, knave, and two fmall trumps 
or even one imall tnjmp, by fit It piayingthc king, and put- 
lint* the lead into bis partner’* band, who w ill play a trump ; 
judging him to have ace and knave, from hi* beginning 
with the king : in thin cafe the knave fhould be fi celled (a), 
frothing being agair.lt him but the queen. 

17. If he has knave, ten, eight, and two fmall trump*, 
by playing the knave 61 ft, it i& odd* but in two round* of 
trump* the nine talk, or he may tioeffc the eight when hi* 
partner return* trump*. 

18. With five trump* of a lower denomination, he Ihould 
begin with the (mallcft, utilcfs he ha* a fequence of ten, nine, 
and eight ; then he fhould begin with the ten. 

19. When he ha* king, queen, ten, aod one fmall trump, 
he mull begin with the king, and wait tor hi* pinner's re- 
turn of the trump*, in order to fiuefle the ten, by which 
means he may win the knave. 

20. In order to prevent the ten from winning, when he 
has queen, knave, nine, and one fmall trump, he mult be- 
gin with the queen. And in cale he ha* knave, ten, eight, 
and one Imall tnimp, he ihould begin with the knave, that 
the nine may not win. 

2 r. If he ha* ten, nine, eight, and one fmall trump, he 
fhould bee in with the ten ; thereby he ftreugihcn* hit part- 
cer’* hand, leaving it at hi* option to take it or not. 

2Z. He Ihould begin with a fmall out, when he lias the 
ten and three fmall trumps. 

23. If has a good fuit, and are, kin's and four fmall 
trumps, he mull play three rounds of tnimp*, in order to fe- 
cure Ilia ftrong fuit from being trumped. 

24. When he ha* king, queen, tea, and three fmall 
trump*, lie fhould begin with* the king, bccaufe he has a 
chance of the knave’s coming down in the fecond round : 
and to fecure his ftrong fuit, he fhould not wait to fmcfte 
the ten. If he fhould have queen, knave, and three fmall 
trumps, and fome good fuit to make, he mult begin with a 
Imall one. 

25. If he has knave, ten, eight, and twa fmall trumps 
with a ftrong fuit, he fhould begin with the knave, in order 
t* make the nine fall in the fecond round ; but if lie has 
knave, ten, -and three fmall trumps, with a good fuit, he 
Ihould play a fmall one firft, 

26. With ten, nine, eight, and one fmall tnimp, provi- 
ded he ha* a good fuit, he fhould begin with the ten ; by which 
mean* be may get the trump* out, and have a chsncc of 
making hi* ftrong fuit. 

The following obfer vat ions will enable, a player to know 
that hts partner ha* r.o»inore of a iuit which either of .them 
ha* played. Suppofc he lead* from queen, ten, nine, a?.d 
two (mall cards of any fuit, the fecond hand put* 011 the 
know, his partner play* the eight ; in this cafe, he having 
quern, ten, and nine, it is a demonftration, if hi* partner 
plays well, that he can have no more of that fuit. Uy that 
ftifeovery, he may play his game accordingly, either by for- 
cin'? his part net to trump that fuit, ii he is ftrong in 
trumps, or by playing another Iuit. If be has king, queen, 
and ten of a Iuit, and he lead* hi* king, hts partner play* the 
Vol. XVIII. Pait II. 


knave ; this alfo demonftrate* lie has uo more of that fuit. 
It he has king, queen, and ^nany ino-c.of a fuit, and be. 
pins with the kin.?, in fome cafes it is good -play in a paiti 
ner, when he ha* the ace and one fmall card in that fuit 
only, to win the king with the ace ; forfuppofe the partner 
to be very ftrong in trumps, by taking the king with the 
ace, he gets the lead and trumps out, and having cleared 
the board of trumps, his partner returns his lead ; and the 
ace being out, there is room for him to make that whole 
fuit, which could not have been done it the partner had kept 
the ace. Suppofc* he lias no othtr good ctid in his hand 
befides that fuit, lie Jofcc nothing by the ace's taking his 
king ; and if it fhould lo happen that he lias a good card 
to bring in that fuit, lie gains .dl the tricks which he makes 
in that fuit by this method of play : as his partner has ta- 
ken hts king with the ace, and trump* out upon it, he has 
reafon to imagine that hi* partner has one of that Iuit to 
return him ; lor which reafon he Ihould not throw away any 
or that iuit, even to keep a king or queen guarded. 

Alt! hod of ploying when an honour is tumid up on the 
right hand. — Suppofe the knave is turned up on his right 
hand, and that ht ha* king, queen, and ten ; in order to 
win the knave, he mull begin with the king ; by which 
means, his partner may ftippofc him to have queen and ten 
remaining, tfpecially if he has a fecond lead, and he does not 
proceed to play the queen. 

Suppofe the knave turned up as before, and he has ace, 
quien, and ten, by playing hi* queen, it anfwcrs the purpofe 
of the former tule. 

When the queen is turned up on his right hand, and he 
has acc, kin^, and knave, by playing Ids king, it anfwcif 
the lime purpofe of the former rule. 

In cafe an honour is turned up on his left hand, fuppo- 
fing he fhould hold no honour, he fhould play trumps 
thiou^h the honour as foon as he gets the lead ; but if he 
Ihould hold an honour (except the ace), be mult be cautious 
how he play* trumps, becauie, in cafe hi* partner holds no 
honour, his adverbuy wiH play his own game upon him. 

Altthodcf playing the frquemet. — The higheft in fequence* 
of trumps fhould be played, unlefc he has ace, king, and 
quien ; and then he fhould play the lowclt, which inform* 
lus partner of the flate of his game. 

hen he has king, queen, and knave, and two fmall ones, 
which ate not trumps, he fhouH begin with the knave, whe- 
ther he is ftrong in trumps or not, as he make* way for the 
whole fuit by getting the ace out. 

If he i* ltrong in trumps, and has a fequence of queen, 
knave, ten, and two fmall card* of a fuit, he fhould play 
the highcK ol his fequence ; for if either of the adverfarics 
Ihould trump that fait in the fecond round, being alfo ftrong 
in trump*, he will make the remainder of that fuit, by fetch- 
ing out their trumps. When he ha* knave, ten, and tune, and 
two fmall cards or a fuit, he may play in the like manner. 

If king, queen, and knave, and one fmall card of any 
fuit, is the cafe, whether ftrong in trumps or not, he 
fhould play the king; and when there are only lour in num- 
ber, the lame method of play fhould be obferved by in- 
ferior fequence*. 

When weak in trumps, he fhould begin by the loweft of 
the fequence, provided he has five in number, bccaufe if his 
partner has the ace of that fuit he will make it. If he has 
the ace and four fmall cards of a fuit, and weak in trump*, 
leading front that fuit, he fhould play the ace. When ftrong 
iu trumps, the game may be played oilier wife. 

5 P How 


VttM 


(a) Fhf/e, is to play a fmall card which may win, keeping the fuperior card or cards to lay over the right hand ad- 
versary. 
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N-y to ti> nralc a Jlan t or win every trict. — Suppofe A provided he hts (our winning cards of- any fuit; or five WhiOat. 
and B partner* agaieft C and D, and C to deal, A to have tricks out of (even, if he ha* five winning cards ot any ‘ * ^ 

the king, knave, nine, and (even of hearts, which are trumps, fuit: by playing two round* of trumps, and taking outj?^^* 
• quart- major in fpaJes, a tierce major in diamonds, and the eight of them* it is five to two but his partner has a third ^ 
ace and king of dubs. Then fuppole K to have nine fpades, trump; and if it fhould be To, he makes the tricks intended. Etaj.rt. 

WHISTON (Wiliam), an Eugllth • divine 


two dubs, and two diamonds. Alfo fuppofc I) to have ace, 
queen, ten, and eight of trumps, with nine clubs, and C to 
have five tp'.mps and eight diamonds. A leads a trump, which 
X) wins, and I) is to pky a club, which his partner C is to 
trump ; C leads a trump, which his partner D wins ; I) then 
will lead a club, which C will trump ; ‘and C v ill play a 
trump, which 1> will win ; anil I> having the bell trump 
will play it j after which D havirg feven clubs in bis hand, 
makes them, fo that he flams A and B. 

How to pUj any batul of cards according to the neare/I calcu- 
lations of bis partner's bolding certain cards : 

I That be has not one certain winning card, 


17 to 2 
32 to 25 
5 to 2 
63 1 to 22 
547 to 156 
37* to 3*5 
48* to 222 


% That he has not two certain winning cards, 

is 

But it is about 5 to 4 that he has one 
or both, or • 

5 That he has one card out of any three cer- 
tain winning cards, is about 

4 That he has not three certain winning 

cards, is about 31 tti I, or 

5 That he hss not two of them, is about 7 

to 2, or 

6 That he has not one of them, is about 7 

to 6, or - 

7 That he holds one or two of them, is in 

his favour about z 3 to 6, or 

8 And about 5 to 2 that he holds s, 2, or 

all three of them. 

The ufir of thefe calculations is for a whiff -player to play 
his cards to the moil advantage. For inilance. 

As the firft calculation is two- to one that his partner 
Hoes not hold one certain winning card. — Suppole then a 
fuit is led, of which the fecond player has the king and 
a {mail one only, he fhould put on the king, becaufe the 
odds are in bis favour that the third player cannot win it. 
For the fame reafbn, when he is Second player, and to lead, 
he fhould play a king in preference to a queen, becaufe 
k is two to one the ace does not take it ; but it is five to 
four the queen will be taken by either ace or king, which 
may be in the third hand. 

According to the fceond calculation, of its being five to 
fijur that his partner holds one certain winning card out of 
any two : If be has two honours in any fuit, he can play 
fa an advantage, knowing it is five to four in favour ot his 
partner's having one of the two honours ; and by the fame 
rule, if he is fccond player, having a queen and one fmaU card, 
by playing the queen he plays five to four agaioil himfelf. 

It it obvious, from the third calculation, which proves it 
to be five to two that his partner has one card out of any 
three certain winolng card*; that he who plays the knave 
freond hand, having but the knave and one fr.all card 
of the fame foil, mull play five to two again fl himfelf, 
and di (covers h» game to a great difadvantage ; for which 
reafon, he fhould play ihe loweil of Bny fcqucncc which 
he may hold in his hand, as the knave, if he hae king, 
queen, and knave; the ten, if he has queefl, knave, and 
ten, &c. By (o doing, his partner has an opportunity of 
judging what card to play in that fuit, according to the 
odd* for or agaihfl him. 

From the above calculation, if he has ace, king, and two 
{mail trumps, he is entitled to win four tricks out of fix, 


ol great 

parts, uncommon learning, and of h Angular character, was 
bom at Norton near Twy erode iu the county of Lcicef- 
tcr, where his father was redort in 1667. He was admit- 
ted of Clarchall, Cambridge, where he purfued his fludies, 
particularly in the mathematics, and commenced tutor; 
which his ill health at length forced him to decline. Ha- 
ving entered into orders, nc, in 1694, became chaplain to 
Dr More bifhop of Norwich ; and in this flation he publifh- 
ed his firil wotk, intit led, si New Theory of the Earthy Ac. 
in which he undertook to prove the Mofaic do&rinc of the 
earth perfectly agreeable to reafon and philofophy. This work 
brought no final! reputation to the author. In the begin- 
ning of this century he was made Sir I faac- Newton’s de- 
puty, and afterwards his fucceflbr, in the Lucafian profef- 
ic rfmp of mathematics; when he rtfigned a living he had iu 
Su&ilk, dhd went to reftde at Cambridge. About this 
time he publifhed fcmal fcicotificil works, explanatory of 
the Newtonian philofophy ; and he had the honour of be- 
ing one of the firft, if not the very firtl, who rendered thofe 
principles popular and intelligible to the generality of read- 
ers. About the year 1710, he was known to have adopted 
Arian principles, and was forming projects to fupport and 
propagate them : among other things, he had transited the 
Apoflolical ConAitutioiu into Englifh, which favoured the 
Arian doarinc, and which he aflerted to be genuine. The 
confequence was, that he was deprived of his profcfTorfhip, 
and banifhed the univerfity ; lie nevcrthelefs purfued hit 
fcheme, by publifhing the next yeiw hi* Primitive Chriili- 
anity Revived, 4 vols, 9 vo. for which the convocation fell 
upon him very vehemently. On his expullion from Cam- 
bridge, Mr Whiflon fettled in London ; where, without 
fullering his zeal to be intimidated, he continued to write, 
and to propagate his Primitive Chriflianky, with as much ar- 
dour as if he had been in the moil fiourifhing cireomltaoccs. 
In 1721, a fubfeription was made for the fupport of his fa- 
mily, which amounted to 470 1 . For though he diew pro- 
fits ft cm reading agronomical ami philotoohical lectures, and 
alfo from his publications which were vety numerous, yet 
thefe of themfelves would have been very infuftv icut : nor, 
when joined with the hencvolcivcc and charity of thofe who 
loved and efteemed him for hi s learning, integrity, and pie- 
ty, did they prevent his being frequently iu great diftrefs. 
He continued long a member of the church of England, and 
regularly frequented its fcrvice, though he disapproved of 
many things in R : but at lad he went over to the Bautiils 
and attended Dr Fortier** meeting at. Pinner** l lall. Broad- 
flrect. Among other performances not fptci.ied above, he 
wrote Memoirs qf his own life and writings, which contain 
£ome curious particulars. • 

He was remarkable for fpeaking the plained truths on 
every occafion, and to perfbns of every degree. During the 
year 1725, that he. wkh Dr Clarke, Dr Berkeley, and 
others, had the honour to- attend Queen Caroline on a cet- 
tain day of every week, to talk of the progress of fciencc, 
her Majclty one evening took occafion to pay him a jud 
compliment on his truth and intcgiity. myitiling tlut he 
would, with his ufual pkirmefs, point out i*> her any fault 
that he might have obferved in her conduct. At firft he 
begged to be excufed, adding, that few period* could bear 
to have thetr faults plainly told to them, and lead of all 
royal perfonages, who, from their elevation, ate ncceflarfly 
furrounded by flatterers, to whofc lips truth is a Hunger. 

Her 
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FferMaJefly trplicd, that he was to confider her not ai a WHITEFlELD (George), the celebrated preacher WhirrMiff, 
Vbiw r j uee11 * but a * 3 philosopher ; and that philofophy i« of very among the people called MetkoJifit , was born in the year 
■ , little -pfe; if it cannot enable its profaflbrs to bear without 1714, at the Bell in 0 »c city of Glouccftcr, which wa* then a * CB * j 
offence truths neerffary to their own improvement. Cport kept by his mother. At about 1 1 year* of age he was put 
this he told her, that the greateft fault which he had obfer- to a grammar- fc bool ; but his mother entering into a iccond 
ved in her conduct, was her indecent behaviour in the houfe marriage, which proved a disadvantageous one, he, when 
of God, which, he SiTured her, had made very unfavourable about x y, put on a blue apron, and Served her in the capa- 
tmpreffiona on the minds of many perfoo®, who, coming to city of a drawer or waiter. After continuing about a year 
■town from diftant parti of the country, had gone to the in this ServUe employment, Ihe turned over the bufiiicftt to 
chapel to obtain a fight of her majefty, the king, and the his brother; who marrying, and George not agreeing with 
royal family. The Queen made no reply j but in about his fifter-in-law, he left the inn- Some time after, meeting 
fix weeks alterwards renewed her nrqueft, that Mr Whilton with an old School-fellow, then a Servitor in Pembroke c$l« 
would point out the mod glaring improprieties in her con- lege, Oxford, he was induced to attempt getting into the 
du£t. To this he anfwercd, thst he had laid down a maxim fame college in a like capacity, and Succeeded. Here Mr 
from which he could not deviate, never to point out to any Whitefidd, who from his own account appears to have al- 
perfon more than one fault at a time, and never to give a ways had a ftrong tin&ure of enthufiafm in his constitution 
Second reproof till he had obferved fome good confequence from his very childhood, diitinguilbed himfelf by the aufte- 
to have arifen from the firtt (a). Much to the Queen's titiet of his devotion, and acquired considerable eminence in 
honour, file was pieafed with this plain-dealing, and conti- Some religious aflembUcs in that city. At tht age of 21, 
rued to think favourably of Mr Whiilon. This honeft, but the fame of his piety recommended him fo effectually to 
whimfical and credulous man, died in 1762, at the advan- Dr llenfon, then bifhop of Glouccftcr, that he made him a 
ccd age o f 95. voluntary offer of ordination. Immediately after this regu- , 

WHITBY (Dr Daniel), a very learned English writer, Ur admifhon into the minidry, Mr White held applied him- 
was born in 1638, and bred at Oxrord ; where, in 1664, he Self to the moil extraordinary, the molt indefatigable, duties 
was elected perpetual fellow of his college. He afterward of his character, preaching daily in prifon*, fields, and open 
became chaplain to Dr Seth Ward, bifhop of Salisbury ; fired », wherever he thought there would be a likelihood of 
who collated him in 1668 to the prebend of Yatcfbury in nuking profelytes. Having at length made himfelf univer- 
that church, and Soon after fo that of Hufborn and Bur- Sally known in England, he embarked for America, where 
bach. In 1672 he was admitted chanter of the Said church, the tenets of Methodifm began to fpread very faft under his 
on the death of Mr John South, and then, or foon alter, rec- friends the We (levs ; and firlt determined upon the inflitu- 
tor of St Edmund's church in Salisbury. He was made a lion of the orphan-houfe at Georgia, which he afterwards 
prebendary of Turn ton Regis in 1696, and died in 1726. effected. After a long courier of peregrination, his fortune 
He was ever ft range! v ignorant of worldly affairs, even to iocreafed as his fune extended among his followers, and he 
a degree that is Scarcely to be conceived. His writings are ere6ted two very cxtenSivc buildings for public worihip, 
numerous, and well known j particularly hia Commentary on under the name of Tabernacles ; one in Tottenham Court 
the New Tcftamcnt. Road, and the other in Moorfiehls. Here, with the help 

Whitby, a fca-port town in the North Riding of York- of fomc afli Hants, he continued for Several years, attended 
fhire, feated on the river Elk, near the place wlierc it falls by very crowded congregations, and quitting the kingdom 
into the tea. The houfes are neat, ftrong, and convenient; the only occafionally. Betides the two tabernacles already 
number of inhabitants about 9000- Ship- building is their mentioned, Mr White field, by being chaplain to the coun« 
principal manufacture. W. Long. 0. 24. N. Lat.54.30. tefs dowager of Huntingdon, was conne&ed with two other 
WHITE; one of the colours of natural bodies. religious meetings, one at Bath, and the other at Tun- 

H'hjtk of the Eye , denotes the firft tunic or coat of the bridge, chiefly erefted under that lady’s patronage. By a 
eye, called alboginea. See Anatomy, n° 142. lively, fertile, and penetrating genius, by the rpoft unwearied 

IVh/tm of an Egg. See Albumen and Egg. zeal, and by a forcible and perfuafive delivery, he never fail- 

Wntr e Friars, a name common to feveral orders of monks, ed of the dc fired effed upon his ever crowded and admiring 

from being clothed in a white habit. audiences. America, however, which always engaged much 

IFiurt Sea , is a bay of the Frozen Ocean, fo called in or his attention, was deftined to dofe his eyes; and he died 
the north part of Mulcovy, lying between Ruffian Lapland at Newberry, about 40 mites from Bofton in New England, 
and Samoirda ; at the bottom of which ftands the city of in 1 770. 

Archangel. This was the chief port the Ruffians had before WHITEHAVEN, a fea-port town of Cumberland, 
their conqucft of Livonia. with a market on Thursdays, and one fair on Auguft ill 

IFunr Colour for painting. See Chemistry, n® 703. for merchandise and toys. It is feated en a creek of the * 

IF hit a Copper. See Chemistry, n® 1 157. fra, on the north end of a great bergh or hill, walked by 

- W'mitk Drop, Ward's. See Chemistry, o 3 746. the tide of flood on the welt fide, where there is a large 

Whs t* Iron, or Tin. plate, iron-plates covered over with rock or quarry of hard white itone, which gives name to 
tin ; for the method of making which, fee Latte n. the place, and which, wih the help of a ftrong llonc- wall. 

In 1681 tin plate* were manufactured in England by one fccures the harbour, into which frrall barks may enter. It 
Andrew Yarrantoo, who had been lent to Bohemia to learn is lately much improved in its buildings, and noted lor iu 
the girthed of making them. But the manufacture was trade in pit-cual and fall, there bciug near it a prodigious 
foon aftcrward%difcontinucd. It was revived again in 174?, coal-mine, which runs a confiderable way under the fea. 
and is now arrived at as great, if not greater, perfection in They have a cultomhoufe here ; and they carry on a good 
This country thao in any other. trade to Ireland, Scotland, Chcfter, Briltol, and other parts. 

Whit* Lead. Sec Chemistry, n° 87c. It is 10 miles fouth welt of Cockcrroouth, and 289 north- 

WtM* Throat , in ornithology. Sec Motacilla. well of London. W. Long. 3. 6. N. Lat. 54. 30. 

5 P 2 WHITENESS, 


(a) Dilhop Berkeley was prefeot at thefr convcrfations, and from his fon we received the account which we have gi- 
ven of them. They arc likewile mentioned, but out ftated io accurately, by Rifuop Newton in his own Life. 
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WHITENESS, the quality which denominate# or con- 
flitutcs a body white. 

WHITES, or Fluor Altur. See Mr.oicisfc, n° 250. 
WHITING, in icbthvoloiry. Sec Gadus. 
WHITLOW, or WHiTLoe. See Svroery. 
WHITSUN Fahtw urns, otherwife called Smoif ftr. 
tbin^ Or QuiJranfer Pmlrctflaln , a coinpofition for clfinn^A 
which were anciently made in Whitfun-wcck by every man 
in England, who occupied a houfe with a chimney, to the 
cathedral church of the diocefc in which he lived. 

WHITSUNDAY, a fokmn festival of the Chnllian 
church, obferved on the fiftieth day after Ealler, in me- 
mory of the defreot of the Holy Ghoft upon the apnttkrs 
in the vifiblc appearance of fieTy cloven tongues, and of 
thofc miraculous powers which were then conferred upon 
them. 

It is called W h‘tf\mday % or IV hit e -Sunday ; bccaufc this' 
beirtr one or the Rated times for baptifin in the ancient 
church, thofe who wore hantifed out on white garments, 
as types of that fpiritttal purity they received in biptilm. 
As the defeent of the Holy Ghnfl upon the apoAks hap- 
pened upon the day which the Jews caHcd Pettit C 90 , this 
feftir.il retained the name of Penitcofi amonp the Chriliiar.t. 

IVutTiUKOAT JJlt , one of the New Hcbtides, which lies 
about four mile* to the fouth, runs in the lame dirtdioD, 
and is of the fame length, having mere Hoping expo hires 
than Aurora : it appears to be better inhabited, and to 
contain more plantations. 

WHORTLEBERRY. See Vaccinium. 

WHYTT (Dr Robert); an eminent pliyficiar, born at 
Edinburgh on the 6th September 1 7 1 4, was the ion of 
Robert Whytt, Efq; of Bennocby, advocate. This gentle- 
man died f:x months before the birth of our author, who 
had alfo the misfortune to He deprived o' his mother before 
he had attained the feventh year of his age. After receiving 
the firft rudiments of fchool-cducalion, he was lent to the 
univerfity of St Andrew’s; and after the ufual courfe of 
inftru&jon there, in clafliral, philolophical, and mathemsti* 
cal learning, he came to Edinburgh, v/here he entered upon 
the ftudyof medicine, under thofe eminent medical teachers, 
Monro, Rutherford, .Sinclair, Hummer, Alfton, and Innes. 
Alter learning what was to be acquired at this university, 
in the protccutiun of hiu ftudies he viiited foreign countries; 
and after attending the mrtft eminent teachers at London, 
Paris, and Ley dec, he had the degree of Doctor of Phyfic 
conferred upon him by the univerfity of Rheims in 1736, 
being then in the 2 2d year of his age. 

Upon his return to his native country, he had the fame 
honour alfo conferred upon him by the univerfity of St An- 
drew’s ; where he had before obtained, with applaufe, the 
degree of Mafter of Aits. 

Not long afterwards, in the year 1737, he was admitted 
& Licentiate of Medicine by the Royal College of Phyfici- 
ans of Edinburgh ; and the year following be was railed to 
the rank ot a Fellow of the College. Fiom the time ot his 
admiflion as a licentiate, he entered upon the practice of 
phyftc at Edinburgh'; and the reputation which he acqui- 
red for medical learning, pointed him out a* a fit fucccffor 
for the firft vacant chair in the univerfity. Accordingly, 
when Dr Sinclair, whole eminent medical abilities, and 
perfualive powers of oratory, had contributed not a little 
to the rapid advancement ot the medical lehool of Edin 
burgh, found tliat thofe confpicuous talents which he pof- 
fefled could no longer he exerted in the manner which 
they once Had been when he enjoyed bodily vigour nnim- 
■paired by age and powers or mind unclouded hv diieafe, 
he rtfigned his academical appointments in favour of Dr 
Whytt. 


This admiflion Into the college took pUce on the leth 
of June <746 ; and he be rati his firft courfe of the inftitu- 
tions of medicine at the commencement of the next w inter - 
fefljon. The abilities which he displayed hom hi* acade- 
mical chair, in no particular dil'appointed the expectations 
which had been formed of his Ic&urct. The I-atin tongue 
was the language of the univerfity of Edinburgh ; ar.d he 
both fpoke and wrote in Latin with firgular propriety, ele- 
gance, and peripicuity. At that time the fyftcrn and fenti- 
ments of Dr Boerhaive, which, notwithstanding their errors, 
mud challenge the admiration ot' bteft age*', were very ge- 
ncrally received by the moft intelligent pbyficixn 3 in Britain. 
Dr Whytt had no fuch idle ardour for novelties a* to throw 
them entirely afidc bccaufc he could not follow them in 
every particular. The ir.ftitutions of Dr Boerhaavc, there- 
fore, fumiihed him with a text tor his leftures ; and he was 
no lets fuccefsful in explaining, illudrating. and eftabliftiing 
the lcr.timents of the zuthor, when he could freely adopt 
them, than in refuting them by clear, conne&cd, and dcci- 
ftvc arguments, when he had uccation to differ from him. 
The opinions which he himfclf propofed, were delivered and 
enforced with fuch acuteneh of invention, fuch difplay of 
facts and ioicc of argument, aa could rarely fail to gain 
univctlal affect from his numerous auditors; but free from 
that fdl fufficicncy which is ever the offspring of ignorance 
and conceit, lie delivered his conclafcons with becoming 
modtlly and diffidence. 

From the time that he firft entered upon an academical 
appointment, till the year 1756, his prelections were con- 
fined to the m dilutions of medicine alone. But at that 
period his ltarued colleague Dr Rutherford, who then tilled 
the practical chair, who had already taught medicine at 
Edinburgh with univeral applaufe for more than thirty 
years, and who had been the nrft to begin the inftitutio*' of 
clinical ktiurc* at the Royal Infirmary, found it ncctflary 
to retire from the fatiguing duties of an office to which the 
progrefs of age rendered him unequal. On this crilis Dr 
Whytt, Dr Monro, fen. and Dr Cullen, each agreed to 
take a (hare in an appointment in which their united exertions 
prouufcd the nigheft advantage* to the univerfity. By this 
arrau.’rmcnt ftudents, who had an opportunity of daily 
witnefling the practice of three fuch teachers, and oLhearing 
the ground* of that practice explained* could not fail to de- 
rive the moft Hid advantage*. 

In ihcfc two departments, the inftituLinns of medicine in 
the univerfity, and the clinical lectures in the Royal In- 
firmary, Dr Whytt’s academical labours were attended with 
the moft beneficial confeqticnccs both to (he ftudtnta and to 
the univerfity. But not long after the period we have latfc 
mentioned, his lc£ures on the former of thefe iubjefta un- 
derwent a very conliderablc change. About this time the 
illuftrious Gaubius, who had fuccccded to the’ chair o; Bocr- 
haave, favoured the world with hi* lajiuutvjnei Petbolo^ut. 
This branch of medicine had indeed a place in the text 
which Dr Whytt formerly fullowcd; but, without detrac- 
ting hom the character of Dr Bocihavc, it may jullly be 
faid, that the attention lie had bellowed upon it was not 
equal to its importance. Dr Whytt was tenlible of the 
improved (late in which pathology now appended in the 
writings of Boerhaave’s fucccffor ; and he made no delay 
in availing himfclf of the advantages which were then al- 
fo rded. 

In the year 1762, his pathological lectures were entirely 
new-modcllcd. Following the publication of Ganhiua as 
8 text, he delivered a comment, which was tead by every 
intelligent ftudent with the moft unfeigned fRtisfaftion. In 
thefe lectures he collected and condoned the fruits of ac- 
curate obicrvatioD and long experience. Enriched by all 
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VSyit. the •pporturn'iiea of information which he had enjoyed, and 
' ’ by al! the difeernment whi-h he wa> capable of exerting 
they were juftly cor.fidmd a* his croft t ntfud produrtion. 

For a period of more than twenty y<Mt during which 
he was jullly held in the higheft efteem a.i a lerturer at 
Edinburgh, it may readily be luppofcd that the extent of 
bin practice correfponded to his reputation. In fart, he re- 
ceived both the firft emoluments, and the hieheft honours, 
which could here be obtained. With extend ve practice in 
Edinbmgh, he had i mnt cons coni uh.U ions from other places. 
His opinion on medical fubjedts was daily requeued by his 
moft troinert contempfrancs in every part of Britain. 
Foreigners of the firft diftinrtion, and celt bulled physicians 
jn the moil remote parts of the Brttift empire, courted an 
intercourle with him by letter. Bcfides private teilimonies 
of efterm, many public mark* of honour were conferred 
upon him both at home ami abroad. In 17$*, he was 
elected a lellow of che Koval Sociccy of London ; in 1761, 
he was appointed firll phytician to the kin.' in Scotland ; 
and in 1764, he was chofen preiidtat of the Royal College 
of Phyficians at Edmbuigh. 

But the fame which Dr VVhytt acquired as a practition- 
er and teacher of medicine, were not a little incrcsfcd by 
the information which he commuuicated to the medical 
world in oifferent publications. His celebrity as an auliior 
was (till mote extenfive than his reputation ns a profefTor. 

His firll publication, An Effay on the Vital and other In- 
voluntary Motions ot Animals, although it had been begun 
l*on after he had (miihed his academical courfe of medical 
education, did not come from the peels till 175! ; a period 
ot fifteen years from the time that he had finilhed his aca- 
demical couric, and obtained a degree in medicine : but the 
delay ot this publication wrs fully compcuiated by the mat- 
ter which it contained, and tlie improved fora under which 
it appeared. 

The next fubjeft which employed the pen of Dr Whytt 
was one of a nature more immediately practical. His Effay 
on the Virtues of Lime-water and Soap in the Cure of the 
Stone, firll made its appearance in a te pa rate volume in 1 7 t a. 
Part of this fccotul work hid appeared icvcral years before in 
the Edinbuigh Medical E flays : but it waa now preferred 
to the world r.s a dittinrt publication with many improve- 
ments and additions. 

His thrd wotk, ir.titlcd Physiological E flays, was firft 
publifhed in the year 1755. This treatife confuted of two 
parts ; ill. An Inquiry into the Caufrs which promote the 
.Circulation of the Fluids in the very tmall Vcffels of Ani- 
mals ; and idly, Oblcrvations on the Scnlibility and Irrita- 
bility of the Parts of Men and otlie? Animals, occafioncd 
by Dr Haller’s treatife on that lubjert. The former of 
thefc may be conlidered as an extcnfion and ^farther illu- 
, ftratiofi of the fentimcntB which he had already delivered in 
h** Effay on the Vital Motions, while the latter was on a 
fubjert of a controvcrfial nature. In both he difplayed that 
acutencfs of eenrus and ilrength of judgment which appear- 
ed in his former writings. 

From the time at w hich his Phyfiological Effay a were 
pubSifhed, fcvrral years were probably employed by our 
author in preparing tor the prefs a larger and perhaps a 
more important work than any yet mentioned, his Obfcr* 
vttions on the Nature, Csufw, and Cure ol thofc Difordtia 
which arc commonly cafled urnxw, bypothuulrvKy and by- 
Jftrk. T his elaborate and ufcful work was publifhed in the 
yc?r 1764. 

The lift of Dr Whytt’* writings is intitled, Obfervations 
on the D'opfy in the Brain. This treatife did not appear 
till two yean after his death; when all his other works 
ax’erc collected and publiihed m one quarto volume, under 


the dirertion of hit fon and of hia intimate friend the late Why** 
Sir John Pringle. * 

B elides thefc five works, he wrote many- other papers, ' ' 
which appeared in different periodical publications ; per- 
ticularly m the PluTofophicai Trtnfa&iops, the Medical 
Kflays, the Medical Oblcrvations, and the Fhyfical and Li- 
terary Kflays. 

At an early period of Ii*e, foon after he had fettled as a 
medical practitioner in Edinburgh, he entered into the mar- 
ried date. His tint wife was Mifs Rofiertfon, filter to Ge- 
neral Robcrtfon governor »f New York. By her lie had * 
two children; both oft whom died in early infancy, and 
their mother did not long lurvive them. A few years 
alter the death -of his firll wife, he married a* a fecond 
wife Mils Balfour, After to jatr.ts lla'.four, Efq; of P:l- 
rig. By her he had fourteen children ; but in thefc 
alio he was in fome refoerts unfortunate ; for fix of jhtm 
only farmed him, three Ions and three daughters, and of 
the former two are fince dead. Although I lie feeling 
heart of I)r Whytt, amidlt the difticffc* of his family, 
miifl have often (offered that umafiuds and anxiety which 
in fuch circumftsncca is the unavoidable cotdcquciice of pa- 
rental affection and conjugal love ; vet he enjoyed a large 
Ikare of matrimonial felicity. But his couifc of happintls 
was terminated by the death of his wife, which happened 
in rhe "year 1764 : and it is not improbable that lhit» event 
had fome (bare in haftcuiii ' his own death ; for in the be- 
ginning o‘ the ytar 1 7*5 his health was fo tar impaired, 
that he became incapable of his former exertions. A tedi- 
ous complication ot chronical ailments, which chiefly ap- 
peared under the form of diabetes, was not to be refilled by 
all the medical (kill which Edinburgh could afford : an ] at 
length terminated in death, on the 15th of April 1766, in 
the 5: 2d year of his age. 

W I BURGH, a confideralfte town of Denmark, in North 
Jutland, wiilf a hilltop’s he, remarkable for being the feat 
of the chief court of jullicc in the province. The hall 
where the council affcmblt* has the archives of the country, 
and efcapedthe terrible fire that happened in the year J 726, 
and which burned the cathedral -church, that of the Black 
Friars, the town hntife, and the biftiup's palace ; but they 
have all been rebuilt more magnificent than before * It is 
feited on the lake Weter, in a peuinfula, 25 miles north- 
weft of Slefwick, and 1 10 north- by-well ot Copenhagen- 
E. Long. 9. 50. N Lat. 56. 20. 

WICKER, Ggnifies made of fmall twigs, 

WICKKT, a Imnll door in the gate of a fortified place, , 

See or a hole in a door through which to view what paffci 
with out. 

WiCKLIFF (John), the firft divine in Europe who 
had refutation) to attempt a reforraattou of religion, was 
born about the year 1324, in the pari lit of Wycliff, near 
Richmond, in Ybrkfhire. He was educated at Oxford, 
firft in Queen’s, and afterwards in Merton college, of which 
he was a probationer-fellow. Having acquired tlic reputa- 
tion of a man of great learning ami abilities, iu 1361 he 
Wat chofru mailer of BalioMiall, aud in 1365 comiituted 
warden of Canterbury college, by the founder archbifhop 
Simon de Iflip ; but wa?, iri 1367* ejected by the regulars, 
together with three fecular fellows. He thought their pro- 
ceedings arbitrary, and therefore appealed to the pope ; but 
indeed of obtaining red refs, in 1370 the ejectment v» as con- 
firmed. This disappointment probably contributed fome- 
what towaid* his cumity to the fee ol Rome, or rather to 
confirm that enmity ; for lie had long before written againit 
the pope’s exactions and corruptions o: religion. flow- 
cvci, his credit iu the uuiverfity continued ; for having taken, 
the degree of doctor iu divinity, he read public Ttrture*. 

w<Ub 


Digitized 


a 


V?l c 


f 854 ] 


“W I L 


‘W’tWX, w?th great applaGfe ; in which he frequently expoicd the 
V lo * impofittwis of the Mendicant friar*. About this time he 

* published a defence of hi* foverrign Edward III. againll 

the pope, who had infifted on the homage to which hi* pre- 
deceffor king John had agreed. This defence w2s the caufe 
of Wickliff ’a introduction at cotm, and of his being Cent 
one of the ambaffadors in 1374 to Bruges, where they met 
the pope’* nuncios, in erder to fettte lorcfal ccclcfiaftica! 
matters relative to the pope’s authority. In the mean time 
Wickliff was prefented by the king to the rectory of Lutter- 
worth iii Leicefterfture, and in 1375 he obtained a prebend 
in the church of Weftbary in Glouiftcrlbirc. Wickliff con- 
tinued hitherto, without moleftation, to oppofe the papal 
authority ; but in 1377 a boll was fent over to the aicli- 
bifhop of Canterbury, and to Courtney bifhop of London, 
ordering them to fecure this arch-heretic, and lay him in 
iron* j at the fame time the pope wrote to the king, re- 
questing him to favour the biihops in the profecution : he 
sdfo fent a bull to Oxford, commanding the univerfity to 
give him up. Before thefe bulls reached England Edward 
HI. was dead, and Wickliff, prote&ed by John duke of 
Lancaltr-r, unde to Richard II. favoured by the queen-mo- 
ther, and Supported by the citizens of London, eluded the 
perfectition of pope Gregory IX. who died in 1378. In 
the following year this intrepid reformer presented to parlia- 
ment a fevete paper again. t the tyranny, of Rome, wrote 
againil the papal Supremacy and infallibility, and published 
a book Oh tie Truth of it ht Scriptures, intended to prepare the 
way for an Eoglifh tranflsuon of them, in which he had 
made confiderablc progrefs. In 1381 he publifh Sixteen 
Condujiam ; in the firft of which he ventured to expofe the 
grand article of tranfubftantiatkm. Thefe conclufions being 
condemned by the chancellor of Oxford, Wickliff appealed 
„ to the king and parliament ; but being deferted by hi* on- 
fteady patron the duke of Lancafter, lie was obliged to 
make a confeflion at Oxford ; and by an orter from the 
king wa* expelled the univeriity. He now retired to his 
living.of Lutterworth, where he ftnilhed his tranflation of 
the biblc. This verfion, of which there arc fcveral manu- 
feript copies in the libraries of the univerfhtea, Britifh 
Mufcum, < 5 cc. is a very literal tranflation from the Latin 
vulgate. In 1383 he was fuddenly ftruck with the palfy j 
a repetition of which put an end to his life in December 
1384. He was buried in his own church, where his bones 
were fuffered to reft in peace till the year 1428, when, by 
an order from thq pope, they were taken up and burnt. 
— Befidcs a number of works that have been printed, he 
left a prodigious number of manuferipts { an accurate lift 
of which may be fccu in bilhop Tanner’s Bib. Brit. Hib. 
Some of them are in the Bodleian Library, others in the 
Britifh Mufeum, Ax. 

Wickliff wai doubtiefs a very extraordinary man, ennfi- 
dering the tiroes in which he lived. His natural fagaeity 
d if covered the abfurd i tics and iropofi lions of the church of 
Rome, and he had the honefty and refolution to promulgate 
his opinions, which a little more fupport would probably 
have enabled him to eftablifh : they were evidently the 
foundation of the fubfequent reformation. 

WICKLOW, a county of Ireland, in the province of 
Lcinftcr ; bounded on the north by the county of Dublin ; 
on the eaft by the Irifh Sea ; on the fbulh by Wexford ; 
and on the weft by Kildare and Gather] ough. It is 33 
miles in le< gth, 20 in breadth, and indifferently fruitful 
It contains 54 parifhes, and fends 10 members to parliament. 

Wicxiow, the capital of a county of the fame name, in 
Ireland ; hated on the fea-/ide, with a narrow harbour, at 
the mouth of the river Leitrim, over which ftands a rock, 


Wilde/nrt*. 


.ntlead of a caftle, furrouoded by a ft rung wall, 24 mflel Wldaea* 
fouth of Dublin. W. Lon*. < 5 . 7. N. La*. 52. 55. 

WIDGEON,^ ornithology. See A-has. _ 

WIDOW, a ffman who has loft her hufband. 

WIFE, a married woman, or one joined with, and under 
the protection of, an hufband. See Hubbahd. 

Isle of WIGHT, an ifland lying on the fouth coaft of 
Hampfhirc, from which it is (spiraled by a narrow channel. 

It is about ar miles in length, and 13 in breadth. It i* 
nearly divided into equal part* by the river Mede or Cowes, 
which riftng in the foutherr angle, enters at the northern* 
into the channel, oppofitc the mouth of Southampton Bay. 

The fouth coaft i* edged with very fteep cliffs of chalk and 
freeftone, hollowed into cavern* in various parts. The weft 
fide is fenced with ridges of rocks, of which the molt re- 
markable are thofe called, from their fharp extremities, the 
Netd/es. Between the ifland and the main are varioru land- 
banks, efpecially off the eaftern part, where is the fafe road 
of St Helen’s. Acrofs the iiland, from call to weft, run* a 
ridge of hills, forming a trail of hue downs, with a chalky 
or marly foil, which feed a great number of 6 ne -fleeced 
fheep. Rabbits are alfo very plentiful here. To the north 
of this ridge the land is chiefly palture 1 to the fouth of it 
ii a rich arable country, producing great crops of com. The 
variety of piofpeits which this ifland affords, its mild air v 
and the neat manner in which the fields arc laid out, render 
it a very delightful {pot. It ri devoted almoft folely to 
hufhandry, and has no manufactory. It is one of the prin- 
cipal refourccs of the London market for unmalted barley. 

Among its products are to be reckoned a pure white pipe- 
clay, and a fine white crytlalJinc Und ; of the Utter of which 
great quantities are exported for the ufc of the glafs- works 
in various part*. Its principal town is the borough of New- 
port : it like wife contains the two fmall boroughs of Newton 
and Yarmouth. 

WILD-fire. See tVUJFiKr. 

WILDERNESS, in gardening, a kind of grove of 
large trees, in a fpicious garden, in which the walks are 
commonly made, cither to interfed each other in angles, or 
have the appearance of meanders and labyriuths. 

Wilderncffcs (fays Mr Miller) Ihould always be propor- 
tioned to the extent of the gardens in which they are made ; 
for it is very ridiculous to fee a large wildernefs planted with 
tall trees in a fmall fpot of ground \ and, on the other hand, 
nothing can be more abfurd than to fee little piitry {qua ret, 
or quarters of wildernefs-work, iu'a magnificent large garden. 

As to the fituation of wdderneffes, they ihould never be pla- 
ced too near thc.habitation, norfo a* to obftruft any diftant 
profpeft of the county, there bring nothing fo agreeable 
as an unconfined profpeft ; but where, from the G tuition 
of the place, the fight is confined within the limits of the 
gardcti, nothing can fo agreeably terminate tire profpcA as 
a beautiful feene pf the various kinds of trees judicioufly 
planted ; and if it is fo contrived that the termination is 
planted circularly, with the concave towards the fight, it 
will have a much better effeA than if it cud in Araigbt lines 
or angles. The plants fhould always be adapted to the 
fixe of the plantation 5 for it is very abfurd for tall trees 
to be planted in the fmall fqiuues of a little garden j and 
in large defigns fmall throb* will have a mean appearance. 

It , fhould alfo be obferved never to plant evergreens a- 
moagft deciduous trees ; but always to place the evergreens 
<n a wflderneis in a feparate part by tbemfdves, and that 
chiefly in light. 

A« to the walks, thofe that have the appearance of 
meanders, where the eye cannot difeover more than twenty 
or thirty yards in length, arc generally preferable to all 

, others. 
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prVffiffi others, ard thefe fh«uld now and then lead into an open 
i circular piece of graft ; in the centre of Skh may be pla- 

L * ced either an obtliflr, ftatue, or fountaj^r»nd if in the 
middle of the wilder nefs there be contrived a large opening, 
m the centre of which may be erected a dome or banqueting 
houfe t furTounded with a green plot of graft, it will be a corv 
liderable addition to the beauty of the whole. From the 
fide* of the walkt and openings, the tree* (hould rife gradu- 
ally one above another to the middle of the quarter*; where 
ftould always be planted the Urged growing trees, fo that 
the heads of aU the treea may appear to view, while their 
Aetna will be hid from the light. Thus, in thofc parts 
which are planted with deciduous trees, rofes, honeyfuckles, 
fpirara fiutea, and other kinds of low- flowering (hrubs, may 
be planted next the walks and openings ; and at their fleet, 
near the fides ®f the walks, may be planted primrofes, vio- 
lets, daffodil*, Stc. not in a ftraight line, but to as to appear 
accidental, as *n a natural wood. Behind the firft row of 
Jkruba (hould be pUnted fyringxs, althza frutex, mezereons, 
and other flowebing (hrubs of a middle growth ; and thefe 
may be backed with many other fort* of trees rifing gradual- 
ly? to the middle of the quartern. 

'I ’be part planted with evergreens may be difpofed in the 
following manner, vm. in the nrtt line next the great walks 
may be placed the la uru it in us, boxes, fpurge. laurel, juni- 
per, (avia, and other dwarf evergreens. Behind thefe may 
be placed laurels, hollies, xrbutufer, and other evergreens of 
a larger growth. Next to thefe may be planted alatcrnufes, 
phylltreas, yews, cyprefTes, Virginian cedars, and other trees 
pf the (ame growth ; behind thefe may be planted Norway 
and t liver f.rs. thr true pine, and other forts of the hr growth; 
and in the middle ihoutd be planted Scotch pines, p matter, 
and other forts of the lart>CT growing evtnrreens ; which 
will afford a muft delightful profpeA if the diffetent (hades 
of the greens are coiioutty intermix* d. 

But betide the grand walks and openings (which (hould 
always be laid with turf, and kept well mowed), there (hould 
be fume lmaller ferprntine walks through the middle t>f the 
quarters, where perfons may retire for privacy ; and by the 
fidcs of thefe private walks may alfo be Scattered fome wuod- 
• flowers and plants ; which, if artfully planted, will have a 
wry good efleft. 

In the general defipn for thefe wildemcttcs, there (hould 
not be a ftudied and ftifF-correfpoodeocy between the fevcral 
parts; for the greater diverfity there is in the diitiibuiion 
of thefe, the more pleafure they will aftird. 

WII.KINS (Dr John), a mott ingenious and learned 
Englifh bilhop, was the fon of a guldftnith of Oxford, and 
was born in 1614. He edhered to the parliament during 
the civil wars, by whom he was made warden of Wadhara 
college in 1648 : he married afterwards the litter of Oliver 
* Cromwell, and procured a difpenfatron to retain hi* warden- 
flop notwithttanding. Richard Cromwell marie bun matter 
of Trinity college, Cambridge, from which he was ejected 
on the Reftoiotion. He then became preacher to GrayV 
lun, rettor of St Laurence Jewry, London, dean of Rip- 
pon, and in 1668 was promoted to the bi(hopric-of CheiUrs 
he died in 1672. Bilhop Wilkins thought it prudent to 
fubmit to the powers in being; he therefoie-fubforibcd to 
the foie m a league and covenant while it was enforced, and 
was equally ready to fwear allegiance to kitisr Charles when 
he was rcllored : this, with his moderate fpirit toward dif- 
fenttrv, rendered him not very agreeable to churchmen. His 
mathematical and philofophicxl wsilu, which contain many 
ingenious and curious pieces, confident}# the time when 
they were written, have been collected in one vol. Bvo. He 
pablifhed alfo feme theological tracts. He was the Hrft 
prcfldcut of the Royal Society. 

. S 
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WILL, that faculty of the mind by which it embrace* 
or rejects any thing offered to it. See Mf-ti^htsics. 

Witt, or Laji iVttt , in law, fignifies the declaration of* 
a man’s mind and intent relating to the dil petition of his 
lands, poods, cr other effate, or of what he would have 
done after his death. In the common law there ia a di- 
ilinCtion made between a will andxteftameut : that is called 
a wtU where lands or tenements are given ; and when the' 
difpofilion concerns goods and chattels alone, it is termed a 
tcjiimtnt.' See Testament. 

W fUHDid-s-wii^, or yaci e&iib-a /anthem, two popu*- 
lar names for flic meteor called ignis fatuut . See Light, 
0*46. 

WILLIAM of Malmsbuxt, ait hittorfan of confider- 
able merit in the reign of king Stephen; but of whofe life- 
few particulars are known. According to Bale and Pits, he 
was (urnamed Somerfaw t from the county in which he wax 
bom. From his own preface to his fecond book Dt Kept but 
Anglorum, it appears that he was zdditted to learotng fronr 
his youth ; that he applied him ft If to the ftudy of logic* 
phyhc, ethics, and particularly to hittory. He retired to 
the Benedi&ioe convent at Malmibury, became a mock, and 
was made precentor and librarian ; a fit nation which much 
favoured his intention of writing the hittory of this king- 
dom. In this monaftery he {pent the remainder of his life, 
and died in the year 1 142* He is one of our moft anciert 
and mott faithful hi dorian 3. His capital work is that fn- 
titled Dt Regibus Anglonm, in five books ; with an Appen- 
dix, which he itylcs Htftori* A JovelU, m two more. It is a 
judicious colled ion of whatever he found on record relative to 
England, from the invafion of the Saxons to his own times. 

William of Newbury, fo called from a monad cry in 
York Aire, of which he was « member, wrote a hittory 
which begins * the vonquell and ends at the year 1197.. 
Hi* Latin ftyle it preferred to that of Matthew Paris ? 
aud he is in titled to particular pra'fe, for hi» honed regard 
to truth, in treating the fables of Jeffery of Monmouth 
with the contempt they defervo ; as well as for ex prefling 
his approbation of Henry 1 1 .’a Ocfign of reforming the 
clergy, by bringing them, under the regulation of the fecu- 
lar power. • 

William of H r ylehtm t bilhop of Winebefter, was born in 
the village of Wykehaio, iu the county of Southampton, in 
1324. He had his education at Winchester and Oxford. 
Having continued near fix years in the univerfity, his pa- 
tron Nicholas Wedal, governor of llie province of South- 
ampton, took him into his family, and appointed him htj 
counfcllor and fccrctary. - He could not have made clioictt 
of a fitter perfon for that employment, no^rnan in that 3 ge 
writing or fpeaking more politely than Wykeham. Fuf 
this reafon Edington, bifhop of Winchcfter, lord high-trea- 
furcr of the kingdom, appointed him hjs fecretary three 
years after, and alfo recommended him to kin { Edward Ilf; 
who took him into his fervicc. Being drilled in geometry 
and archite£lur«, he was appointed furveyor of the royal 
buildings, and alfo chief juttice in eyre : he it was who fu- 
p,M intended the building of WiiuKor-caftle.. He was after, 
ward chief fecretary cd (late, a k leper of the privy -Teal ; 
and in 1367 fucc ceded Edington in the fee of Winched cr. 
A little after he was appointed lord high chancellor and pre- 
fident of the pivy-eounciL , That he might well difeharge 
the fcvtral funcliuns of his employ snents, both eeclefiaftical 
and civil, he endeavoured, on one hand, to regulate his own 
life according la the (tri&cft max’ins, and to promote fuch 
pariih-priells only, a.* were able to give due inftru£Uons to 
their pari( hufp frs, and at '.he fame time led exemplaty lives : 
on th& he did all in his power to can fe juttice to 

be exxray' 'idfaMufleted. la 1371 he refigned hU cbarcel- 

fotfoip. 
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larihin, and fome time after the great ftsL Edward being prifcd by the nabob of Bengal, who took it, and put mnft 
- . i i - r. c. uik • - .1... —11^1 .u. 


'murned to England, akei having carric-d on a very fuccrta- of thole that 
fnl war in France, found his exchequer in great difordcr. JJhti Hv/r, w 


made retMlance into a place called the ^ 
mod of them were 1 mothered. TbU 


The duke of Lancafter, one of his bins, at the head of fe- nabob wai afterward* killed, and another Cctup in his room, 
veral lords, having brought complaint* againil the clergy, more friendly to the English ; :»od the factory was rc-efta- 
who then enjoyed moil port* in the kingdom, the king re- bhihed. E. Long. 86. c. N. Lat. 22. 17. 
moved them from their employments. But the laymen, Srve vt’IFtLLt.iAt. See Djamthc s. 

who were railed to them, behaved fo ill, that the king wsj WILLI A MS BURG, a town of North America, in 

forced to reftorc tbe eccleftaftic*. Tbe duke of Lancaller Virginia, and formerly capital of that fiatc. It is fituated 
fl owed ftiorg animolitv to the clergy, and fet every cncinc between two creeks; cr.c .falling into James and the other 
at work to rum Wykeham. He impeached him of extor- into York River. Thc.diltance of c?ch landin' place is 
tion, and ofdifguifing things, and obliged him to appear at about a mile from the town, which, with the difadvanUgc 
the KingVbcnch. He got fuel* judges appointed as con. of not being able to bring up large veflcb, and the want of 
demned him ; and not fatisfied with depriving him of all cntcrpnfe in the inhabitants htu occafiored its decay. Here 
the temporalities of hi* bithopric, be advikd Edward to is a college, dctigr.cd tor the education of the Indians but 
bani'h him: but this prince rejected lire prupofal, and alter- which, on account of their avcrfion to learning, never an* 
ward rellored to Wykeham all that he had been diverted of. fwered the purpole. - It is 60 mile* call of Richmond. W, 
Richard II. was but eleven years old when Edward died : Long. 76. 30. N. Lat. 37. 10. 

whereby the duke of Lanctfter had an eafy opportunity of WILLI AMSTADT, a lea-port town of Holland. It 
reviving the acc illation* againtl the bilhop of Winchcrter : is a handiome ttrong place, and tbe harbour is well frequent- 

neverthelds Wykeham cleared himfelb Then he founded ed. It was built by William prince of Orange in 1583 ; 
two ncblc colleges, the one in Oxford, the other in Win- and in 1732 belonged to the rtadtholder of Fricfland. The 
cheftcr. Whilrt he was exerting hi* utmoft endeavour* t® river near which it is built i» calkd Rutterjliti or Holland 
improve thefe two fine foundations, he was recalled to court, D'ttp ,* and i» one of the bulwark* of the Dutch on the fide 
and in a manner forced to accept of the office of lord high- oi Brabant, where they always keep a garrilon. Thi* place 
chancellor in 1389. — Having excellently difeharged the made a gallant defence in 1793 againil the French, who 
duties of that employment for three years, he obtained leave were obliged to raife the liege- It i® 15 miles north-call of 
to rtfign it, foreseeing the diilurbance* that were going to Bergen-op-Zoora, and 12 louth-welt of Dort. E. Long, 
break out. Being returned to his church, he fmifticd hi* 4. 30. N- Lat. f I. 39. 

college, and built there fo magnificent a cathedral, that it WILLIS (Dr Thomas), a celebrated English phyfirian, 
almort equal* that of St Paul’* in London. He Lid out wa* born at Great Bodwin, in Wiltlhirc, in- 1621, and 
leveral funis in things advantageous to the public and to the lludied at Chrilt-church college, Oxford. When that city 
]>oor ; not with# znding which, in 1397 he was in gTcat was garriloncd for the king, he, among other fcholanr, bone 
danger; for he and fome others were impeached of high- arms for his Majelly, and devoted bis leifure hour* to the 
treafon in open parliament : however, he was again fully lludv of phyfic. The garrilon of Oxford at length furrtn. 
cleared. From tliat time till hi* death he kept quiet in hi* dcring to the parliament, he applied himfelf to the practice 
dtocefe, and there employed himfelf in all the duties of a of his preftfilon ; and toon rendered himfelf famoua by hi* 


good prelate, 
age. 


Fie died in 1404, in the bill year ot hi* care dud frill. He appropriated a room a* an oratory tor 

divine icrvicc according to the church of F.ngland, whither 


William, the name of feveral king* of England. See moll of the luyalitls in Oxford drily reforted. In 1660, be 


England, n 87—92, and Britain, n° 


became Scdlchn profcfl'or of natural philofophy, and the 


Fnri'W nUAKt % a lortrcf* in the Highlands of Scotland, fame year took tbe decree of doctor of phyfic. In 1664* 
ertCtcd in king William’* reign, a* was alfo a fmall town hedileovered the famous medicinal fpring at Alftropp, near 
adjoining, called Maryburgh, in honour of hi* queen. It i* Bracklcy. He was one of the firrt members ot tbe Royal 
fituated in Invernctslhire, on a narrow arm of the lea called Society, and foon made hi* name illustrious by his excellent 
J.OikEtly which might cafrly, by a very fhort canal, be uni- writings. In 1666, after the lire of London, he removed 
ted to the Wellern i'ea. Fort* William is of \ triangular to Weftjninltcr ; and hi* practice became giealer than_rbat 
form, having two bail ions, and »* capable of admitting a of any of the phylician* his contemporaries. Soon after 
garrilon of 80^ men; but could not be defended againil hi* fcttlemcnt in London, hi* only Ion Thoma* falling into 
an attack, as rtis commanded by feveral hills in the neigh- a confumption, he lent him to Montpelier in France for the 
bourhuod. recovery of his health ; and it proved fucccfsftil. FI is wife 

I Vim am* t Fortf is a factory of AGa belonging to the alfo labouring under the lame difordcr, he. offered to leave 
Eall- India company, feated on one of the branches of the the town ; hut Are, not fullering him to neglect the mean* 
nver Ganges, in the kingdom of Bengal. The lort was of providing for hi* family, died in 1670. He died at hi* 
firfl built in the fhape of an irregular tetragon of brick hnufe in St Martin’* in 167^, and was buried near her in 
ard mortar; and the town has nothing regular in it. Well minllcr- abbey. Dr Willi* was extremely modell and 
hccaufc every one built a houfc a* he liked beft, and for unambitious, and refufed the honour of knighthood. He 
his own conveniency. The governor’* houfe ia withia the wa* remarkably pious : A* he rule early in the morning, 
fort, and is the bell piece of architecture in thefe part*, that he might be prtfent at divine fervice, which he contLnt- 
Hcre there are alfo convenient lodging* for the factor* and ly frequented before he vilited his patients, he procured 
writer*, with rtorc-houfes for the company’s roods, and mi- prayer* to be read beyond the accullomcd times while -he 
gazines for ammunition. About 53 yards from the lore is lived ; and at hi* death fettled n llipend of 20I. prr annum 
the church, built by the charity of merchants reliding here, to Continue them. He was a liberal benefactor to the poor 
The town is called Calcutta, and has a pretty good hospital wherever he came, having from hi* early practice allotted 
for the fick, though few come out of it alive. It is go- part of his profit* to charitable ufes. . He was exact and re- 
verned by a mayor and aldermen, a* moll of ^bcxompaiiy’* gular in all his hours : aid though hi* tabic wa* the refort 
factories in the Eail Iodic* Low arc. I& 2757 it was fur- of moll of the great men of London, yet he was remark- 
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Wlloghty.fcble r (rr his plainncfs, and his being a mm oflittledifcourfc, 
^ c ‘ ecunplaita-ice, or focietv ; but h«- was juAly admired for his 
deep ififight into natural and experimental ph’lofopliy, ana- 
tomy, and chetriflry ; tor hii fuccefsful profiler; and fir 
the elegance a-d puritv of his Latin ftyle. He wrote, 1. A 
tteatiic in English, infilled A plain and eafy Method for prefer- 
ring thofe th.it are it'< 7 from tht InftSion of the Piagof, and for 
iu*tnp futh at art tnfeded. 5 , Several Latin works, which were 
collected and printed at Amflrrdam, in 1682. in 2 vols ^to. 

WILLUGHBY'f Franc's), a celebrated natural hiflorian, 
wis the only fun of Sir Francis Willu hby. knight. He was 
f ind of (lady from his childhood, anil held idlenefs in abhor- 
rence; he btinjj fo great an economic with regard to his time, 
as not will in* I y to lofe or mifapply thcleafl part of it, by which 
means he attained great (kill in all I nanche* of learning, and 
pfTtieolarljf in the mathematics, But obfervini* that the hiAory 
of animals was ir. a prat treafure replevied br his country- 
men, he particularly apolcd himfelf to that province ; and 
for this purpofe carefully read over what had been written 
on that iubjeft hy others. He then travelled fcveral times 
over his native country ; and a r terwards into France, Spain, 
July, Germany, and the Low Countries, attended hy his in- 
genious friend Mr John Ray. It is remarkable, that, not- 
withHar din j the advantages of birth, fortune, and part?, he 
was as humble as any man of the meancA fortune ; was lo- 
be-, temperate, and chaAr ; fcropuloudy jull 5 fo true to 
hit word and promife, that a man might vtnture his eftate 
and life upon it ; fo faithful and conflant to his friend, as 
never to defect him when fortune frowned upon him ; and 
remarkably pious, patient, and fubmiflire to the divine will. 
This is the character given of him hy Mr Kay, whofe vo- 
racity none will doubt. This ingenious and learned gentle- 
man died in 1672, at 37 yem of age ; having impaired his 
health by his application. He wrote, 1 (Jrnitlotogi a lihri 
tret, folio, which seas afterwards tranflatcd into Englifti, 
with an Appendix by Mr Ray, in folio. 2. HifioAge Ptfti- 
vm ftbri tputuor, folio. 3. Letters of Francis Will ugh by, 
Ffq; added to Philofophical Letters between the learned Mr 
Rny and fcveral of his coirefpondentu, pnhlifhed, in 8vo. hy 
William Dohnm. 4. Several ingenious papers in the Phi- 
lofopbical Tran fa A iocs. 

WJLMOT (John), carl of Roche Act, a great wit in 
the reign of Charles 11 . -the ton of Henry carl of RochcAcr, 
was born in 1648. He was taught grammar and clafTical 
learning at the frecfchool at Burford ; where he obtained 
a quick rrlifh oftbe beauties of the Latin tongue, and after- 
wards became well verfed in the authors of the Auguftinc age. 
In 16 to, he was admitted a nobleman ofWadham college, 
where he obtained the degree of matter of arts. He after- 
wards travelled through France and Italy ; and at his re- 
turn was made one of the gentlemen of the bed-chamber to 
• he king, and comptroller of Wood flock Park. In 1663, 
* he went to fea, and was in the Revenue, commanded by 
Sir Thomas Tiddimin, when an attack was mfde on the 
port of Bergen in Norway ; during the whole action he 
(bowed the grcatrft refolution, and gained a high reputa- 
tion fur courage ; which he fuoported in a fecund expedi- 
tion, but afterwards led it in a private adventure with Lord 
Mulgmve* 

Before the earl ef Rochefter travelled, he had given into 
the moll ditortlctly and intemperate way of living ; at his 
return, however, he feemed to have got the better of it cn«* 
tircly. But falling into the company of the courtiers, who 
continually pra&itcd thefe exetflis, he became fo funk in 
debauchery, that he was lor five years together fo given up to 
drinking, that during till that time he was never cool enough 
to be matter of himfelf. His violent k>ve of pica lure, and 
his dilpofition to extravagant mirth, carried him to great 
• Vou XVIII. Fait II. 


cxce'Tes. The firfl involved him in fenfuality. and the other Wil 
bcl him into mnny-adventures and ridiculous frolics. Once " 
difguifing himfelf fo' that he could not be known by his ~ 
neared friends, he let up in Tower-Arcct for an Italian 
mountebank, and there difperfed his no ft rums for fome 
wee ks. He oMcn difguifed himfelf as a porter, or is a beg- 

gar, fometimes to follow a mean amour 5 at other times, he 
would go about merely for diverfion, in oid (tapes ; and 
adted his part fo ntturullv, that he could not be known even 
by his friends. In (hort, by his conlbr.t indulgence in wine, 
women, and irregular frolics, he entirely wore out an ex- 
cellent confutation before he was 30 years of a-ie. In Oc- 
tober 1679, w h cn recovering from a violent difeafe, which 
ended in a coniiimption, he was villted by Dr Burnet, upon 
an intimation that fuch a viczt would be agreeable to him. 

Dr Burnet publilhcd an account of his conferences with 
Lord RocheAer ; in which it appears, that though he had 
lived the life of a libertine and athcifl, yet he died the death 
of a penitent CUriAian. Ills death happened in 1680; 
fine* which time his poems liave been various times punted, 
both feparately and together: but when once he obtained 
the chara&ct of a lewd and obfeenc writer, cvcty thing in 
that Arain was fathered upon hint ; and thus many pieces 
not of his writing liave crept into (he later editions of bi» 
works. The author of the Catalogue of Royal and Noble 
Authors fays, he was “ a man whom the Mufcs were fond 
to iufpirc, and afltamed to avow, and who practifed without 
the blft refcive that feet it which can make verfe* more 
read for their defects than their merits. Lord RochcAcr** 
Poems have much more obfoenity than wit, more wit than 
poetry, and more poetry than politenefs.” His writings, bc- 
fidea thole already mentioned, are, ASatyrc a rain it Mankind; 
Nothing, a poem ; V'alcntinian, a tragedy; Fifty- four Let- 
ters to Henry Savillc, and others ; Seven more to his Wife 
and Son : a Letter on his deathbed to Dr Buruct. He 
alfo left I whin J him fcveral other papers, and a HiAory of 
the Intrigues of the Court of Charles II. but his mother, a 
very devout lady, ordered y.ll his papers to be burned. 

WILSON (Florence), known in the republic of letters 
by the name of Florer.tius Vohtfinus , was born at Elgin in 
the (hire of Murray in Scotland, and educated in the uni- 
vcrlity of Aberdeen. Travelling to England with an inten- 
tion to improve his fortune, he had the felicity to be introdu- 
ced to cardinal Wolfcy, who appointed him tutor to one of his 
nephews. In that capacity he went to Paris, and continu- 
ed there till the cardinal's death. During his tcfidencc in 
that city be became acquainted with the learned cardinal 
Bdlai, archbiOtop of Pari?, who allowed him a penfion, and 
meant to have appointed him royal profcfTbr of the Greek 
and Latin languages in the univerfity of Paris : but Delhi 
being dilg raced, Wilfon’s profpefb fad®with the fortunes 
o( his patron, whom nererthelefs he attended on his journey 
to Rome. WiHon was taken ill at Avignon, and the car- 
dinal proceeded without him. After liis recovery, he paid 
a vjfit to the celebrated, cardinal Sabolct, tlic Mccxnas of 
his time, who war. alfo biihop of Carpeatras, where he then 
tefided. The cardinal was fo charmed with lii.i erudition* 
that ho appointed him profeffor of the learned languages, 
with a Aipend of 103 plftoles/Vr annum. 

Dming lira refidence at Carperittas, he wrote his cele- 
brate.! treat ife De Animi TranquilTitat-. Mackenzie fays that 
he aftei wards taught phHofcphy in Italy ; and tint, being 
at length difirous of returning to Scotland, he fliegan his 
jonrney homeward, was taken ill at Vicnc in Dauphiny, 
and died there in the year 1 547. He was generally eftcem- 
ed an accomplidicd linguiA, an admirable philofophcr, and 
an excellent Latin poet. He wrote, befide the above trea- 
tifC| x. Puma! a. Lond. 1619, 410. 2. C tmm t Mtafh qua- 
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Wjrhn. (J am tho?o$:,i in aphorifnot cPfp E j, fxr Gryph. 3. Phi- 

" " _¥ Icfoph'tm / Irijlot . Synofjtty lib. iv. 

Wilson (Thomas), lord bifhop of Sodor and Man, was 
born in 1^63, at Burton, in the county of Chefter. He 
received tbc rudiments of his education at the county town, 
and from thence was removed to the univetfrty of Dublin. 
Hi* allowance at the univerfity was 20 1 . a year ; a fmn, 
fmall ?s it may now appear, which was in thofc days luf- 
ficicnt (or a fober youth in fo cheap a country as Inland- 

His firft intention was to have applied to the ftudy of 
pity He ; but from this he was diverted by archdeacon 
lie wet ion, by whole advice he dedicated hitrfelf to the 
church. He continued at college till the year 1686, when, 
on the 19th ot June, he was ordained deacon. 

The CXid time of Mr Wilfon’s leaving Dublin is not 
known : bi.t on account of the political and religious dis- 
putes of thofc days, it was former thin he intended. On 
the icth of December, in the fame year, he was liccnfcd to 
the curacy of New Church in Winwick, of which Dr Sher- 
lock, liis maten.al unde, wit rtctnr. His ftipind wa» no 
more thnn 3c I. a-year ; but being an excellent economic, 
and having the advantage of living with his uncle, this tin all 
income w?s not only (efficient to lupply his own wants, 
but it enabled him to ftipply the wants ot others | and for 
this purpofe he fit apart one-tenth of his income. In 1691 
he was appointed domeftic chaplain to William earl of Der- 
by, and tutor to his fon James Loid Strange, with a (alary 
of 3d. a-yeir. He was foon after defied mailer of the 
alms houfe at Latham, which brought him in so I. a-year 
more. Having now an income far beyond his expeditions, 
or hi* wifhes, except as it increased his ability to do good, 
he fet njiart one fifth of his income for pious tiles, and par- 
ticularly for the poor. In fliort, as hi* income incrcau d, he 
increafed the portion of it which was allotted to the pur- 
polci of chanty. At tiul he let apart a tenth, then a 
fifth, afterwards a third, and lailly, when he became a bi- 
fhop, he dedicated the full half of his revenues to pioas and 
charitable ufea. 

He had not been long in the fir 1 vice of I.ord Derby, be- 
fore he was offered the valuable living of T cddcl worth in 
York (hire ; which he refufed to accept, as being inconfiftcnt 
with the ref Ives of h» confidence againfl non-rtfidence, 
* Lord Derby chncfing ftill to retain him as chaplain and 
tutor to his fon. In 1697 he was promoted, not without 
feme degree of cnmpulfion an the part of his patron, to the 
btfhopric o‘ the Iflc of Mini a prelcrmcnt which he held 
58 years. In 1698 he married Mary, daughter of Thomas 
Patten, Efq; of Warrington. By this lady, who futvivrd 
her marriage about fix years, he had four children j none of 
whom furvived him except the late Dr Wilfoii, prebendary 
of Weftminftcr. *• 

“ The annual receipts of the biftopric (fays lltc author 
of his memoirs) dkl not exceed 300 1 . in money Some 
heceflaries in his houfe, as fpiccs, turnr, wine, books, &c. 
ftiuft be paid for with money ; dift refled or shipwrecked 
mariners, and fome other poor objeAs, required to be re- 
rclieved with money ; hut the poor of the ifland were fed 
* and clothed, and the houfe in general fupplied from his 
demefnes, by exchange, without money. The poor, who 
could weave or fpin, found the befl maiket at Bifhop’s- 
court, where they bartered the produce ol their labour for 
com Taylors and Jhorm&km were kept in Ihe houfe 
*■ conflantly employed, to make into garments or fhoes that 
cloth or leather which his com had purchafed ; and the aged 
and infirm were (applied according to their fevcral wants. 
Mr Moore of Douglas informed the editor, that he was 
once witnefs to a pleating and lin^alar inltance of the Bi- 
ftop*4 attcDtion to fume aged poor of the iflani. As he 


was didriboting' fpefladcs to fome wliafc eye-fWht failed ton* 
them, Mr Moore exprtfled his furprrfe, r.s he well knew not 
one of tlicm could read a litter. 4 No itu ter (Lid tlie 
Eiftmp with a fmile), they will find ufo enough for them ; 
thefe fpefbclei wiil help them to thiead a needle, to mend - 
their clothes, or, if need be, to keep them (elves free from 
vermin. ’* 

Bo great w as the bithop’s attachment to bis fiock, that 
no temptation could (educe him , from their fenrice. He 
more than once refufed the offer of an Engliih biihopric. 

There i* an anecdote of bis lordfhtp and czrdihzl Fklcy, 
which does great credit to them both. The cardinal want- 
ed much to fee him, and font over on purpvie to inquire 
•Iter his heakb, his age. and the date of In# confccration,. 
as they were the two tided biftops, and he believed the 
pooreil.in Europe; at the fame lime inviting him to Frtu»cr. 

The bifhop font the cardinal an aofwrr, which £.?re him fo 
high an opinion of him, that the cardinal obtained rrt order 
that no French privateer (hritH ravage the l Be of M’n. 

This good prelate Used tiH the year 1755*, dying at the 
advanced a-. T c ot 93. His works have lately btert publiflxii 
in 2 volt 4 to. 

WILTON, a market town in Wilt (hire, three miles weft 
of Sahfbury. It w-s once lo confide rabk as to give title to 
the county. It formerly bad 12 ehtrrchcs ; and Odo, bro- 
ther-in law to William I. was bifhop 01 WSton : only one 
row remains. It fends members to parliament, and is the 
place where the knights of the (hire are chofen. It h-w a 
great manufactory of carpets, which are brought to high 
|<rrf(fiisn. Wilton t* famous for Imd Pembroke's fcit, 

(a well known through for its cnniaininj a grand 

afilmbLgc of the production* of the greatefl and molt an- 
cient maficra in painting atu! fculpto'c. — Two iairs are held 
here annually. 

WILTSHIRE, a county of England, bounded on the 
welt by Somerset (hire, on the call by Dcrklhire and Harnp- 
Ihire, on the north by Glouccfterfhire, and on the (with by 
Dorfctfhire and part of llampfhire. The length amounts 
to 39 miles; its breadth to 30; and its c tyn B ifeu acC to 
140. It contains 2Q hundreds, 23 market-towns, *04 pv 
rifhes, and about 876,000 foul*. Belidcs two members for 
the (hire, and two for ihe city of Salitbury, each of the fol- 
lowing towns It nds two members to parliament, vi%. Wilton, 
Downtoti, liindon. Hey tefbury, Wcftbury, Caine, Devizes, 
Chippanbam, Maloiibury, Cricklade, Great Bed win, Lud- 
gerflull. Old Santn, Wooton-Baffrt, Marlborough. 

The air of this county it very healthy, not only in the 
more low and level parts, but alto on the hills. ‘I’he foil 
of the vales is very rich, and products corn and grals in 
great plenty. The beautiful downs in the fontb yield the 
fineft pafture for fheep, with which they art overlpread. 

The grcatell difzdvantagc the county labours under is want 
of fuel, as there are no coal pits, and hut little wood. This 
county is noted for great quantities of very fine chci-fc, and 
for its manufacture of broad cloth, to which it was invited 
by the great plenty and hnenefs of its wool. lSelides a 
number of lefltr firreami, it is watered by the rivers Ihs, 

Ken net, Upper and Lower Avon, Willy, Birrtic, and Nad- 
dcr, which are well Itorcd with lilh. 

WINCHEL 3 KA, a town in Buffcx, which has no mar- 
ket, but has one lair on May 14th for cattle and pe-dlaife 
ware. It was an ancient place, r.t lead the old town, 
which was (wallowed up by the ocean in I2 ;c. It is now 
dwindled to a mean place, though it retains its privileges, 
and fends two members to parliament. It is feated on a 
rocky cliff, on an inlet of the lea ; and had a haven, now 
choked up. I: had lb panfh-churches, now reduced to 
one. TIm: market -houfe is 1a the iridtt o: the town, rora 
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Winrlid- ifthenc* run four paved ftrcctf, at the end <f which arc four wcdcl, he went into Saxony, wlierc he reGded fcvfit year* Winckla, 

1* ways, uhich had formerly buildings on each fide for a con- more, and wii librarian to count Bitnau at Nothcnitz. ina ’ * , 

ck!c- Cdcrablc diftancc. It i* 2 miles (oath weft of Kye, and 71 When he left this place, 1754, he went to Drefden, where f 

man. fouth-caft of London. It in governed by a mayor and ju* lie formed an acquaintance: with the ablcft artifts, and par- 

rau. though it has but about 70 ho u fee. Three of the ticularly with M» Ocfor, an excellent painter, and one of the 


gaiti. nre ftiil Handing, but much decayed, L. Tong. 0. 
44. N. I. at. 50. 5K. 

VV inchi. lsi \ (Anne countefs ofl, a lady cf excellent 
genius especially in poetry, was maid of houour to the du- 
ciitffc of York, fecund w ife to king James II. and w*« e ( ter- 
wards married to Hcrtiav c, fccond ion of the carl of V in- 
cheliea. Gee of the mod confide- able of the counteU of 
Winchcl tea's poems was that 011 the Spleen. A collection 
of her poem* wa* printed at London in 1713, containing a 
tragedy never acted, imtiltd drfltmtntt . The count*.:*, died 
in 1720 without iftue, as her hnfhand did in 1726. 

WINCHESTER, tlie capital of live county of Hamp- 
fhire in England. It ia a very ancient city, fuppofed to 
base been built fcvcral centuries before Chrift. Tlie Ro- 
mars called it P'aita Qil^trum y live Britons Carr Gtvtr.t, and 
the Saxons li'aianceajhr j whence came the prefent name. 
It Hands upon the river Itchin. in a bottom furrounded 
with chalky hills ; and ia generally allowed to have been a 
conliderable place in the time of the Roman?. Some of 
the ftrft converts to Chriilianity are fuppofed to have lived 
here. In the cattle, near the weft-gate, many of the Saxcn 
kings anciently kept their court. The cathedral was 
founded by KcncgiUfe, a king of the Mercians ; but there 
were many Chrillians, and places for their woifti^j here. 
Ion » before that period. It is a large pile, and lias a ve- 
nerable look, but is not arcry elegant. Ik-fidrB the tombs, 
there are many curious pieces of wutkinanfhip in it; the 
cbief of which are, 1. The font, ere&ed iu the time of the 
Saxons, a. Copper datum of James I. and Charles I. 5. 
'I he bi&op's throne. 4. The Halls of live dean and pre- 
bendaries. 5. The afeent to the choir and altar. 6. The 
pavement, inlaid with marble of diverfe colour®, in various 
figtfres. 7 . '1 he altar-piece, reckoned the nobleft in Eng- 
land. ft. The paintings in the windows, especially the 
great evil window. At the hofpiint of the Holy Crofs, 
every traveller that knocks at the door may claim a man- 
chet of white bicad and a cup of beer; of which a great 
quantity is provided every day for that purpofe. This hof- 
pital was intended for the maintenance of a matter and 30 
pcnfioncrs, but only 14 are now- maintained in it; and the 
mailer enjoys a revenue of ftool. a-ycar. This city is about 
a mile and a halt in compafs, and almoll liutoumlrd with a 
wail of Hint, lias fix gates, targe iuburbs, broad clean firms; 
but the private houfes are in general but ordinary, many ot 
them being very old. The city is kiUrfpcrfed with a great 
many gardens, which contribute, to its beauty and healthi- 
ncls. The corporation cor.fifl? of a mayor, high-fteward, 
recorder, aldermen, two coroners, two bailiffs, 24 common- 
council men, a town- clerk, fout conllablcs. and four fer- 
jeants at mac* ; xnd the city gives title of mar quit to the 
auke of Belton. A Roman highway leads from hence to 
Alton ; and went formerly, as it is thought, from thence 
to London. The charm in r downs in the neighbourhood 
contribute greatly to the licalth and plealure o\ lire inha- 
bitants. I he river Ildiin is ivavigahle for barges from 
hence to Southampton. W. Lon/. I. 21. N. Lat. 51.5. 

WINCKLEMAN ( AhW John), was bore at Stcndall, 
in the old Marche of Biaudenburgh, in 171ft. His father 
was a ihccmaktr. This wonderful man, to all appearance 
ddlincd by his birth to fupcrinieod a little fchool in an ob- 
Icure town of Germany, railed himtdtyto the office of pre- 
iident of antiquities ia the Vatican. ' After having liecn 
ievcu years profvflqr in the college of Sccjiaufai near S 4 £. 


IkH draiightfmcn of the age. In lh2t year he abjured Lv* 
thefsuifm, and embraced the. Roman Catholic religion. In 
.September 1755. he fet out for Italy, and arrived at Rome 
in ptcenilxr following. His principal object was to tie the 
Vatican library, and to examine the ruins of Herculaneum. 

Mr Wiackknran carried with him into Italy a fenfe of 
beauty and art, which led lum inftantly to admire the ma- 
tter-pieces of the Vatican, and with which he began to ftudjr 
them. He foon iucreafed las knowledge; and it was not 
tilt after he had thas purified Ilia tafte and conceived an idea 
of ideal beauty, which led him into the great eft fccieU of 
art, that he began to think of the explanation of other 
monuments, ia which his great learning could not fail to 
di'tinguifh him. His erudition enabled him to fill up his 
principal plan of writing the “ Hiftory of Art.’* In 1756 
he plagued his ** Reft oration of Ancient Statues,” and a 
Larger work on the “ Taft c of the Greek Art ifts j” and 
dcfig .cd an account of the galleries of Rome and Italy, be- 
ginning with a volume on the Belvedere ttatucs, in the 
manner of Richardfon, who, he fays, only ran over Rome. 

He aifo intended a hiftory of the corruption of tafte in art, 
the re duration of ilotuti, and an illuftration of the obfeure 
oints of mythology. All thefc different c flays led him to 
is “ Hiftory of Art,” and his “ Monumeuti Inediti.” It 
muft, however, Ik; confcftcd, tliat the fir ft of thefe works 
has not all the clearncfs and prccifion that might be ex- 
pected in iu general plan and divilion of its parts and ob- 
jetfts; but it has enlarged and extended the ideas both of 
antiquaries end collectors. The defeription of the gema 
and fulphurs of the Stofeh cabinet contributed not a little 
to extend Mr Winckleman’s knowledge. Few perfons have ’ 
opportunities of contemplating fuch valt colkftnns. The 
engravings of l.ippet and count Caylui are all that many 
can arrive at. Mr VVinckleman’s Monument! Inediti, of 
which he had begun the third vol. 1767, feem to have fe- 
curcd him the efteem of antiquaries. Had he lived, ^we 
ftiould have had a work long wifticd Hr ; a complete col- 
lection of the bas-reliefs difeovered from the lime of Bartoli 
to the prefent, the greater part of which are in the pof- 
fclBon of cardinal A loan i. 

When cardinal Albani fucceeded to the place of libra- 
rian of the Vatican, he endeavoured, to get a place for 
the Hehrew language for Wiucklcman, who refufed a ca- 
nonry, bccaufe he would not take the tonfurc. The elec- 
tor of Saxony gave him, 1761, unfolicited, the place of 
counsellor Richter, the direction of the royal cabinet of 
medals and antiquiues at Drefden. Upon the death of the 
A l>bc Venuti, 1762, he was appointed president of the an- 
tiquities of the apoftolic chamber, with power over all dif- 
cover ies and exportations of antiquities and pi&urcs. 'flu# 
is a pall of honour, with an income of 16; Icudi f>tr annum. 

He had a profpeft ot the place of prcf:dent ot antiquities in 
the Vatican, going to be created at i6fcudi fxr month, 
and vrss named correfponding member of the Academy of . 
Infcriptions. The king of IVuflia offered him by CoL 
Quintus Iciliua the place of librarian and diredlor of his 
cabinet of medals and antiquities, void by the death of M. 
Gautier dc la Croze, with a handfome appointment. He % 
made no iciuplc of accepting the offer; but when it came 
to the pope’s ears, he added an appointment out of his own * 
purft, anti kept him at Rome. 

In April 176ft, he left Rome, to go with M. Cavaceppi 
over Germany and Switzerland. When he came to Vienna, 

5 0^2 he 
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Wtn;W«- he wrs fo plcafed with the reception he met with, that he 
Wind mju * c n longer (la^ theie than he had intended. But, brirg 
fi'ddet.ly fti/.cd with a fccrct une.ifmtf# an ! extraordinary 
def.re to return to Rome, he fet out for Italy, putting off 
his vifita to iiis friend* in Germany to a future opportunity. 
As he palled through Tricfte, he was aflaflr.ated, June 8. 
lyoS, by a wretch lurntd Arcan*elt, a native of Campiglio, 
a town in the territory of Piftola, with whom he had made 
an acqmintar.ee on the road. This milcreant had beat 
condemned for a robbery to work in fetters four years, 
and then to he banifhed the Auftrian territories, on an oath 
never to return. He had obtained a mili 'at ion of one of 
his feutenccs, and retired to Venice ; bet, changing Iris 
qi attc's backwards and forwards, he was fo reduced in 
c’rciim Ranees that he at length took lip his lodgitij'S at 
the inn to which the Abbd happened to come. Arcangtli 
paid fueh aiTiduoui court to him, that he entirely pained 
his confidence ; and having been favoured with a fight of 
the valuable preftnts which he had received at Vienn?, 
formed a ddign to murder ard rob him. He bought a 
new fharp knife on purpnle • and as the Abbe (who-had in 
tlie moft friendly manner invited him to Rome) vras fitting 
down in his chair, early in the morning, he threw a r pc 
over his head, and before he couH diftngage himfelf, flab- 
hed him in five different places. The Abbe had dill llrength 
to get down to the ground-floor, and call for help ; and 
being laid on a bed in the midft of the moft violent j»in, 
be had compofure fufficicnt to receive the Ull lacraments, 
and to make his will, in which he appointed cardinal Alex* 
andcr Albani his refiduary legatee, and expired in the af- 
ternoon. The murderer was (bon after apprehended j and 
executed on the wheel oppofitc the inn, June 26. 

Abbe V/incklctnan was a middle-fixed man ; he had a 
very b w forehead, fharp nofe, and little black hollow eves, 
which gave him an alpeft rather gloomy than otherwise. 
If be had any thin* graceful in hit pliyfingnomy, it was 
bis mouth. A fiery and impetuous dilpofitiun often threw 
him into extreme*. Naturally cnthufiaftic, he often indul- 
ged an extravagant imagination ; but a* he poffefTtd a 
Itrong and folid judgment, he knew how to give things a 
juft and intrintic value. In confcqueucc of this turn of 
mind, as well as a no Jetted education, a cautious rtferve 
was a quality Sc little knew. If he was hold in his deci- 
fious as an author, he was ft ill mote fo in his conversation, 
a:.d has often made his friends tremble for his temerity. 
If ever man knew what fricndfliip was, that man was Mr 
Winekleman, who regularly praAifed all its duties; and for 
this teafon he could boaft of having friends among perfone 
of every auk and condition. 

WIND is a fenfible agitation of the almofphcre, occa- 
foiled by a quantity of air flowing from ope place to auo- 
« thcr. 

As navigation depends in a great meafure upon the di- 
rection and force of the winds, aa the temperature of cli- 
mate? is greatly influenced by them, and as they are able- 
hitely ncceffary to preferve the falubrity of the atmofphere, 
it is not fu r pnfing that they have very much engaged the 
attention of mankind. To be acquainted with the laws by 
- which they are regulated, and to be able to calculate before- 
hand the co''ftqntnce8 of fhele laws, has been in every age 
the eager wifh or philofopher*. But whether it has been 
owing to an improper method of ftudyitig tins fnbjeX, or to 
* its lying beyond the reach of the human facuhie>, pSitlofo- 
plicrs have not made that prog-eft in it which the fatiguine 
imaginations of Tome individuals led them to expeX. Ma- 
ny dtfeoveries indeed have been made ; and from the imm- 
bets and the genius of the philolophcrs at prefent engaged 
m this Rudy, others equally important may be expected. 


But, notwithftandinjT this, many of the phenomena remain Viol 
unexplained, and a rational and fati> f a£ftury theory fcctn* 
ft ill beyond our reach. It will not be expected, that where 
philofopher* in general have Jailed, we fhall fucceed. If we 
can collect the iafts hitherto ascertained, and explain luch 
of them r.s the late diCeoveries have enabled us to utidcrflarul, 
w't truft we (halt obtain the indulgence of the Public, thou/k 
.we cannot boaft of throwing much new light ua this diffi- 
cult lubjcct. 

Hfl-ry of lit Hindu 

A 5 the winds of the torrid zone differ in feveral impor- 
tant particulars from thofe which blow without the tropics, 
we (hall firlt dderibe them, and afterwards thofe of the tem- 
perate /ones. t 

I. In thofe parts of the Atlantic and Pacific oceans which XfTri- a i 
lie neared the equator, there is a regular wind during the'htTst* 
whole year called th c irr/L--w'm L On the north tide of the 
equator it blows from the northeaft, varying frequently a 
point or two towards the north or ca»l ; ana on tlic fouth 
fide of it, from the fouth-eaft ; changing foretimes in the * 
fame manner towards the finish or call. The tpace inclu-^^**®* 
ded between tht fecund and filth degree of north latitude is 
the internal limit of the fet wo winds. There the winds can 
neither be faid to blow Irom the north noi the (oulh; calms 
are frequent, and violent florins. This fpace varies a little 
in latitude as the fun approaches either o! the tropics. — in 
the Atlantic ocean the trade winds extend farthei north on 
the African than on the African coaft ; and. a* we ad- 
vance weft ward, they become gradually more ea fieri y, and dc- 
creafe in Itrength *. Their force dimintftics like wile as we« /vk#I. 
approach their utnroft boundaries. It has been remarked/.**, Phi 
alfo, tliat as the fun approaches the tiopic of Cancer, the trvf. Air% 
fouth-eaft winds become gradually more foutherly, and thc', ,u P 
north-eaft. winds more caftcrly : exactly the contiary takes 1 ' *’ 
place when the fun is approaching the tropic of Capricorn 

The trade-wind blows conllantly in the liidixn ocran i 
from the icth degree of fouth latitude to near the ydlh : Mw-ioona. 
But to the n>irtli*ard of this the wiiujs change every fix 
months, and blow directly oppolite to their foimcr comic. 

Theie regular w inds are called mcnfianty from the Malay 
word nn,, fitty which lignins “ a (eafoa f . 11 When they t 
fliifl their direXion, variable winds and violent florin* 
ceed, which lait for a mouth and frequently longer; and 
during tliat time it is dangerous for ecfl'els to continue at 
fea. 

The monfoons in the Indian ocean may be reduced to 
two ; ooe on the north and another on ihe fouth fide of the 
equator; which extend from Africa to the longitude of New 
HulUnJ and the eall coaft of China, and which iutter par- 
tial changes in particular places from the lituation and in- 
flexion of the neighbouring countries. 

1. Between the 3d and loth degrees of fouth latitude 
the fouth-eaft trade-wind continues front April to October; 
but during the reft of the year the wind blows from the 

north welt J. Between Sumatra and New Holland thist^®**" 
monloon blows from tire fouth during our furomer months, 
approaching gradually to the fouth-eaft as we advance to- % pj ^ p. * 
wards the eoall of New Holland ; it changes about the end i$fc. 
ot September, a id continues in the oppofite direXion till 
Apnlp. Between Africa and Madagalcar its direction is^ 
influenced by the coaft ; for it blows from the north-call 
from OXober to April, and during the reft of the year from 
the fouth- weft qj. 4 Bntet 

2. Ovet all the Indian ocean, to the northward of the Tmtit.'nL 
3 <l degree of louth latitude, the norlh-eaft trade-wind blows 1 - P- ■».>*• 
from October te April, and a fouth- well wind from April 

to Oilober (|, From Borneo, along the coaft of Malacca! 

mi 11 }-**- 
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Near the coaft of Africa, between Mu/.a » biqitc an;! Cape 
Guirdefan. the w n«L are irregular Juriii ; the whMc )tir, 
owing to the di'Ten nt mor.foons which lui round that ua.'ti- 
coLr pi tee — Mon Co. mis lire iiicewifc re.:uLr in the Red til ; 
bctive«n pril and October they blow from the narth-vreft, 
and durii* the other months front the fouth- call, keeping 
• Bruce x conftautly par did to the coaft uf Arabia *. 

Thkm.«oL Monlooiw aic not altogether confined to the Indian O- 
WU1 * 4 * cejn ; on the coaft of Brazil, between Cape St Augu’-tine 
and the tfland of ^t Catherine, the wind blow* between 
September ami Apt il from the call or north ealt, anl be* 
f Irr ur*l. tween April and September from the lout Ik weft f. — The 
tn k*lf*£ai bay of Panama is the on ; v phee on the v.rft fide of a great 
y. continent where the wind Itiilts regularly nt different tea* 
„ , ^ ' *•*' foils: there it is eaiierly between September and Mwcb ; 

but between March and September it blows chiefly from 
the fouth arid louth weft. 

Such in general ‘a the dtrt&ion of the wind* in the tori id 
zone all over the Atlantic, Pacific, a id fujian Ocean >; but 
they aie fubjtft to particular exceptions, which wc (hill now 
endeavour to enumerate. — On the couft ot Africa, from 
Cane B yador to CtjK Verde, the u inis are generally 
north-weft ; from h<*tve to the iilaud «<f St Thomas near 
the equator they blow aim il perpendicular to the fluv.e, 
ben'lLig gradually, as we adsrjn.ee louthwards, lirft to the 
weft ani then to llir fouth welt |:. On the coall of New 
Spain ILkewife, from California to the Bay of l’anauiz, the 
wind* blow abnoft conftanlly from the weft or fouth weft, 
except dining May, June, and July, when lind-winda pre- 
vail, called by the SjMiards Pcp-gjyos. On the cealt of 
^ Kir ii f d- Chili and Peru from id * or 30*" loath latitudr, to the 
i*r R 'Jetfb'i equator, and on the parallel coall of Auica, the wind blows 
bt‘}ilid.a ^ u,,n * the •Wt year from the fouth, varying according to 
H4. Iran t he direction of tlie land towards which it inclines, and ex* 
M v .| H. tending much farther out to fea on the American than lire 
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African coaft. The trade-winds arc idfo intetrupted fume- 
times by wtfterly winds in the Day of Campeachy aad the 
Bay of Honduras. 

As to the countries between the tropics, we are too little 
acquainted with them to be aide to give a fatisfatiory hillo* 
ry of their winds. 

In all c; aril tine countries between the tropics of any ex- 
tent, the wind blows douug a certain number of hours eve- 


fouth-weft ; but tn N ovember and December 
wind Hows l om the north tall *. 

lu the kin rdora o l 13 . nou, which lies between the l f-tb 
a"d 2vth dcgiie cf north latitude, the warm ltafon i, intro-.-,, w ,p u 
ducid about thr niichile <r April by fultry winds fro.n the " 
fouth cait, which b/’iv xlwv! with thrm h dilute of rain \. 1 
In l'czzin, uh*ch is limited al#out the *$ih decree cf w ‘ f*“ 
north latitude. and fit J >th drpee ot tali longitude, thctforr.c.u and 
wind *om Mty to An ud blows from the call, louth cult, F-ztin. 
or lbuth well, and io i* tei lVIy ht;t j i iVk.m 

in bjIUnia the winds girttaliy fclw from the weft, 
north-well, north, an J novtii caft. Durii*/ the Honths ofi hl\ 

June, July, Atq.ult, , l cpKir.Ur, and <>i%ober, the north 7 
ani nurth-cp.ft winds blow almonii conftiindy. dpindly 
tlie roorcin/ and esering ; and during tlie rcll «f the ) tar 
thcy^iie n» ’ch muv lrequcil than any other winds *. * ffru.-r’/ 

At C alcutta, in the p: ovtncc cf Brueal, the wind blows 
du.iug January and February fiotn the louth well andj* f ,v '^' 
foutlv^ in Maich, \piil,aod May, from the fouth ; in June, * g 
July, Au/ull, and Scplrotber, from the touih rnd fouth- Calcutta, 
caft ; in Otiobvr, Novc-ubcr, and December, from the north- 
well *. — At bfadias the rr.oft frequent wrind> arc the north 
and north-raft.— At Tivoli iu St Dotrnn;»o, and at lies de yi ',i,. i. a ,*j 
Va:hes, the wind blows ofteucll from the louth and fcuth*i*. 
call {.—From thefe fa 6 li it appeara, that in titoll troph al ^ 
countricj with which we aic acquainted, the wind N ti>crall> ^ 

blows from the neared ocean, except during the coldcil} 
months, when it blow® ttu’rtrjt 11, J,*r dt 

II In the tempi 1 ate sumes the dirtftion of the wind# is 1 hf" ' 79 >* 
by no means fo regular ra between the tmoics- Kvcn * n dvWsrf 
the lame dcrce of latitude, we find them often blowing in,],. Nuxtii. 
diftcuiit tsireflions at the lame time; while their clcm^es I*km?x- 
are frequently lb ludden and fo capricious, that to account * ATE 
foi them has hitherto been found impoflible. When viiuJs^ y NK * 
nre violent, aud cortinuc long, they gtneially extend over a 
laiije tnft wf country ; and this is more certainly the cafe 
when they Uow flora the north or rail than fuun any other 
points §. By the multiplication and companion of Metcoiv* fj Periau** 
logical Tables, fo r e regular conneition bttween the chxnyts '^J nn - 
ot the atmofphuc in different places may in lime be obfer-^ 
ved, which will at l ift load to a fatisfactory theory of the 
winds. It is from fuch tables chiefly that the following rads 

have been colleded. M 

la Virgiuia, the prevailing winds are between the fouth-of Amen* 
VL’tjit t-j/, n r >rth y and tortb-wejl ; the mod frequent is theca. 


ry «hy /ton, the lea, and dining a certain number twar/it Jnu‘b a <jt, which blown more conftantly in June, July, and 


the tea m*ni the iaad ; thclc winds arc cdlcd the ftt nrJ 
land Irrrtet. The fen breeze generally fits in about tin 
in the forenoon, and blows till t:x in tin evening ; at feven 
the lanJ-brc*/.e br nrs, and rontintlCS till eight in the muin- 
•\Tst/J»i when it dies away * During fimwicr the few-breeze 
Jij! .j is very perceptible on all the coafts of tire Mcditerrautar, 

mjtrj. , . g-j ail( t c „ cn lomet mch as far nonh as Norway ||. 

\ ' f In the iflur.d of St Lewis on the coaft ot A’rica, in tf t ° 

H /. wol i. Boith latitude, ant! HY* weft Ion itude, the tvind dunn.; the 
P ,A 3 < rainy fealon, wlikh lafts from the middle of July to the 

: i c!/rr>'* m ddle of Ocloberj *s ;«ricrally between the fouth and call; 

/ *«w/i. durine the reft of the year it is lor tlie moll part e;»ft or 

,1 / cfrtrfpi- , „ - , . ' , • 1 


north-eaft in the motr.ing; but as the fun riles, the wind 
approaches piadually to north, tdl about noon it etts 
to the weft of north, r.ml is called t Jtu*brtcx.<. Bonwtitncs 
it fhitts to the 12ft as the iun detrends, and continues there 
during the whole night. In February, March, April, May, 
and June, it blows almoft conftantly between the noith and 
weft j. In the ifland or BaLma, which lies hkewife on the 
.Sd«irv tir c|| C02II of Africa, ;n the 1 ith degree of north latitude, 
T r.'l; vol l ^ c ^ during nine months ‘ of the year blows from the 
hi art. ij- 
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• ugulf, than at any other baton. Tlie w/r/^-we/f winds* 7 ^ rf A*** 
How moll conftantly in November, December. Jammy, *nd p« 

Febnr.iry — At Ipfwich in New En /land the prevailing 
winds a-c alio between the fautb-wei, Wfjf, *'>rib t and north put ,4, » C L 
ccji ; the moll frequent is the ntrtb ivy? f : But at Cam ii. art 10. 
bridge, in the fame province, the mol frequent wind is ?*+"/• 
the fcuib-eoji £• — The predominant winds at New York 
ere the north and *vefl § : And in Nova fceotia 
winds blow for three- fouitlis of the year |! — The fame wind 1 v. r . 
blows moft frcijuently at Montreal 111 Canada ; but at Que-y-- r *-* 
bee the wind generally follows the diredtion of the river 
Lawrence, blowing cither from the rjr.rib eofl or f out b tur/i ^J.jj p,,^ 

— At Hudfou’s Bay wrflrrfy winds blow for threc-fourriu&gir 
of the year ; the north nu jl wind occahons the great e It cold, - 8 s*U 
but the north and nvrth eij! ate the vehicles of (now •. endConm*** 
It appears from thefe faftfl, that welletly winds are moftjj - 
ftequent over the whole caftcm coaft of North America :nu. 
that in the fouthern provinces louth weft win J* predominate;* />**«»# 
and that the no* th well become gradually more frequent as t0 _ f 
wc appioach the frigid zouc. ^ Q At.* 

la Egypt, during part of May, and during June, July, ' 
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A .1 juR. an 1 September, tlic V'ind blow# almoft conftantly Wn*r 
' t on the ti'irthf varying fometimes ip June to the evjl, and 
in July to the it ><Jl ai >d the erfl ; during p.«rt of September, 
and Jit OAuber and November, the wind* are variable, but 
Mow more regularly from the tajl than any other quarter'; 
in December, January, and i cbruaiy, they blow from the 
north, north- w j} t end r .vejl ; towards the end of February 
they change to the foutb % in which quarter they continue 
till near the end of March; during the hill day# of March 
anti in April they How from the /out/: etJl,fouth, and fcotb- 
wef, and at hit from the rtjf ; and in this direction they coo- 
tin jc during a part of May J. 

In the Meditcrraneuu the wind blows nearly three- fourth# 


temnean year ^ rom ihe i about the equinoxes there is al- 

* ways an tajlrrly wind in that fei, which it generally more 
iy-jiJdt c,M dlant in fpriog than in autumn f. Thele oDfervatiors 


* Crftt, 
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>4 
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do not apply to the gut of Gibraltar, where there are fcUom 
any wind# except the t.jl and the •vvft . — At Ilaftia, in the 
ifLnd of Corfica, the prevailing wind is th tfoulb-vtrji *. 

In Syria the nsul wind MowsTiom the autumnr.l cqui- 
othe- parts no * to November ; during December, January, ani Fcbru- 
of A 3 a, ary, the windr blow from the wjl rjid foutb ovtfi ; in March 

they blow fiom the fauth , in May from the and in 
f June from the MrtU. From this month to the autumnal 

7 >«v '*1. equiuox the wind, changes gradually as the fun approaches 
i. p. the equator; firft to the ettj/, then to the fouth, and- la Illy to 
f Ci ‘ <le * the <w<jl f . — At lla pda -1 the moil frequent winds arc the 
$ VtMari' */*-**&. v.ejl and uottb-wfl ; at Pekin, the north and the 
AiliU ZmJ.foutb £ ; at Kami Tchaika, or, the north-cad coail of Alia, 
p. exiii. the prevailing winds blow from the tujl §. 

In July the prevailing winds differ conftdcrably accord- 
ing to the lituation of the phccs where the obfervations have 
been made : At I'omc and Padua they are norther, y, at Mi- 
lan enjicr/y -AH that wc have been able to learn concern- 
ing Spain and Portugal is, that on the weft coail of thefe 
countries the uhJ/ ia. by far the molt common wind, particu- 
larly in lummer; and that at Madrid the wind is nort/^ejjl 
for tire greateft jrart of the !u turner, blowing almoll con- 
ffantly from the Pyrenean mountains — At Berne in Swit- 
zerland the prevailing winds arc the north and Ktrejl ; at St 
Gottard, the not th-tojl ; at Liufannc, the norih-evtjl and foutb- 


•J 


July, 


f C ite, 

itiJ. 

16 

Spain, 

jap.*/ 

H’ia/i, p. 

i r6. 

*7 

Switxar- 

lan-t, 

4 Cate, 

inj. 

8 W. 

*8 

■France, 


>0 

The He 
llierlards, 

\ I,J. 


$ m 

iJM. 

xo 

Germany, 

| J M. 

21 

Briuio, 


Father Cottc has given us the refult of obfervations tr.ede 
at 86 different places of France || ; from which it apptars, 
that along the whole foutli co 3 lt of that kingdom the wind 
blows molt frequently from the north, naeih-tojl, and north- 
toft ; on the welt coafi, from the wjlyJoHth-u~fjl, and north- 
* vejh, and on the north coafl, from the fottlb-wj!. That in 
the inter-or parts of France the (vxub-'tvsfl wind blows moll 
frequently in i8 places ; the wj! wind in 1 4 ; the north in 
13 » the jtutb in 6 ; the north-rtfl in 4 ; the fouth-eafl in 2 ; 
the rtifl and r.a’th evtjt each of them in one.— On the weft 
ceait of the Netherlands, as far r.oith as Rotterdam, the pre- 
vailing winds art probably the fcutb-KitJi, at leaft this is the 
cafe at Dunkirk and Rotterdam J. It is pfobable alio that 
abng the reft of this coaft, from the Hague to Hamburgh, 
the prevailing winds art the nortb^wtfit a* lcaff thclc winds 
art muft frcqutnt at the Hague a::d at Franckcr^. — The 
prevailing wind at Debt h tho f out L ira/l ; ar.d at Ikcda the 
north and the taji f . 

In Germany the enjl wind is moll frequent at Gottingen, 
Munich, WeilTcniburg, DuffcWurf, Saganum, Frford, and 
at Buda in Hungary ; the fottih-tafi at Prague and Wirtz- 
hurg ; the north-cafl at ivatiifoonc ; and the wjl at Matihcim 
and Berlin J. 

From an average of ten years of the regiiler kept by or- 
der of the Royal Society, it appears, that at Loudon the 
wind* Uow in the following order : 


W I N 

Davs. | Winuj. Days. Wind. ' 

- j 1 2 South eaft - 32 

58 1 E;l!1 . ,6 

- 3 3 , South - j 8 

53 ] North - 16 

It appears, from the fame remitter, that the faxk -m-jl 
wind W in «t *n avcmj'e more fiequcntly thus any other 
wind during every month of ’the year, and that it blow* 
longeil in July and Aeguft ; that the north e.ifi blows moft 
cou # ‘p.ntly uuring January, March, April, May, ani Juue, 
and moft feldom during Ftbiurry, July, September, and 
December ; and that tlw nortb-ivrfl wind blows o*tener from 
Novemlicr to Marcli, and more ieldom during Stpumber 
and OAober than any other months. 'J’hc Jnuth-tufjl winds 
arc alfo inoft frequent at Rriftol, and next 10 them are thc f 

•"■‘I'-'fl f- . . 

Ihc following table of the winds at L?.ncafter has becnLvi. p.i. 
drawn up from a^regifter kept for feven years at that place ^ 


Winds. 

South-weft 

North-call 

South 

Weft 


Days. 
92 

67 

51 

4 i 


W»*D 3 . 
bouth-eaft 
North 
North-weft 
Eaft 


Days, by rjs. 
35 

30 

26 
*7 


lions made at 

Dumfries by Mr Copland f . 

t«L 

Winds* 

D^vs. 

Winds. 

D»v«. 

South 

821 

North 

3 »t 

Weft 

- 69 

North-weft 

-St 

Eaft 

. 68 

Somh-eatl 

- t bf 

South-weft 

jell 

North-eaft 

Mi 

The following table is an thflraft of feven years obferva- 

tlons made by Mi' Meek at Camhufiang near 

GUfgo« t : 

Winds. 

Days, j 

Winds. 

Day 

South weft 

>74 

North-caft 

• • 04 ,ol V. p. 

North -weft 

140 | 

| South ealt 

• 47 *<>* 


It appciri, from the regifttr from which this table waa 
ext rafted, that the norlh-tojl wind blovs much more fre- 

? uently in April, May, r.nd June, and the fonth-wrjl in 
niy, Auguft, nod September, than at any other period. 
Wc learn fiom the Statiltical Account of Scotland, that the 
foutly-iutfi is by far the moft frequent wind all over that king- 
dom, elpccially on the weft coaft. At Saltcoats in Airlhirc, 
for inihnee, it blows three-fourths of the year ; and alorg 
the whole coail of Murray, on the twrlb-enff fide of Scot- 
land, it blows for twu-thirda of the year. Eaft winds are 
common over all Great Britain during April snd May; but 
their influence is felt moft levcrcly on the caftern coaft. 

The following tabic exhibits a view of the number of 
days during which the wcftcrly and eatlerly winds blow in 
a year at different part# of the ifiaud. Under the term 
sinflrr/y arc included the north-weft, weft, fouth-weft, and 
fuuih ; the term tcjerly is taken in the lame latitude. 

Wind 


Years of Obfcr. 

Places. 

Wcftcrly. 

Enftdly. 

10 

London * • 

333 

•32 ‘ 

7 

Lartcaftcr 

216 

>49 

5 * 

I.ivcrpoul X ’* • 

170 

1 7 y | 

9 

Dumfries 

« 7»5 

> 37 <i w- 

10 

llranxholm, 54 miles 
fouth-weft of Ber- 

▼ai. it. 


wick if. 

232 

1 S 3 5 

7 

Cambr.fi ang 

2(4 

| ^ x Tram/. Vu;. 

H 

Hiiwkhill, near Edin- 


1. r tc j. 


burgh i , 

2io>5 

>3 S’S t^- 


Mean 


> 44.7 

In 
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In Ireland the fivth-mfl and wjl are the grand trade- fouth t'mperate zone frost the north-weft, Hanging, how- 
winds, blowing moil in Lrnnicr, autumn, and winter, and c ' Kr ' f«quently to all |Kjirtt of the compafs, and in the 
lead in tpring. The m'li-tjJ blows molt in fpring, and " or ' ! ' temperate zone blowing jMiticularljr during (pring 
ncar]y double to what it docs in autumn and winter. The fr° m t**e north-call. 


J *** foutb-enjj and north-wit arc nearly equal, and arc mull Ire- 
Ac.r* Zui-H utut ** tcr *he fouth welt and weft £. 


A 3 to the velocity of the wind, its variations are almoft Vc * 0 < ‘ l T c, ‘ 
infinite ; from the rentlei't breeze to the hurricane, which 


At Copciihit;cn the prevailing winds arc the eoft and * ca,s **P trees and blows down houfes. It has been rc- 
fimtbHf'h at Stockholm, the wrji and nirlb ||. In Rufiij, n arkcJ, that our moil violent winda take place when nei- 
from an average or a remitter of ifi years, the wind# blow thcr beat nor the cold n grcatcil; that violent winds 

from November to April’tu the following order ; generally extend over a great trad o' country; and that 

1 * e they are accouqjanied with judder*. 3nd great falls in the 

W e"l. N. W, E*A. S. W. South. N. E. N. 5. E. niercury ot the barometer. The wind is fomc times very 

Days 45 26 23 22 20 19 14 *2 violent at a ditiance from the earth, while it i* quite calm at 

And during the other fix months, **» iurface. On one occafion Lunardi went at the rate of 70 

w 4 x? srr f n o w* « ..vr m o r* miles an hour in his balloon, though it was quite calm at 

Weft. N.u. E4. S.W. South. N.E. N. S.g.. ^nburgl, who. hr afeendtd. «,wl continued h duriug hi* 

Da n 2 ? >') J + » >s 32 »s wh ck 4 ,g C . s« • N . D ». 


The wind blows during the whole year 72 days » 
the nsrtl wji 53 ; the feitb-zvefl and north 4* drys each. 
During futumet ft is calm for 41 day*, and during winter 

• Ghtirit tutor 2 i *. In Norway the moil frequent winds .ire the 
i&r Jtutbf the fotftb-tvsji, and foutb-eafl. The wi ld at Uerjcn is 

^Yranf ^Hom ^<^7 Ut ^t but generally fouth- we l or louth-ejfl; 
^i *ii * north-well* and ifpcciaily a ngith-iafl wind, are but little 

* Vnuppi- known there f. 

i.m'$ s*t. From the whole of thefe fa As, it apeeare that the mod 
*/ frequent winds on the fouth coafls of Europe arc the north, 
tzrtu* *be north call, and north-well ; and on the wefltrn coaft, 
the foicth-weft : that in the interior parts which lie mod 
continuous to the Atlantic Ocean, lo.ith-wcil WirJ* are 
alfo trod frequent ; but that carter! y winds prevail in Ger- 
many. Wclleiljp winds arc alfo mall frequent on the north- 
t(( eafl cofl of A !m. 

Wind* it is probabk that the wind* are more conftant in the 

it Jaura fouth tcinpeiatc /one, which is iu a great mcafuic co- 
Uasra* vend with wa!< f, than iu the north tempeitte zone, where 
Zos*. their dirccliou nuft be frequently interrupted and altered 
by motmtair « and other caufrj. 

t M. dc h Bailie, who was fefit thither by the French king 

DFikc to make a'.ltonoinical cblervatic ns, informs us, that at the 


For the mtlruncnts invented to mea.'ure the velocity of 
tin? wind* lee AxEMoscorE and AnbmomeYer. 

Thtary of tbt IVitds, 

Thp otmolphere is a fluid furrem.dirg the earth, and ex- The ums* 
tcndii q to an unknown l.ti^ht. Nuw all fluids tend invaAphue* 
ri.sbly to a Icvrl : if a quantity of water be taken out of any 
part r<* t vcflcl, the furrouu Jin » water will immediately flow 
in to fupply its place, ami the fur face will become level as 
before ; or if an &ddirior:al quantity of water be poured into 
any part of the vcflcl, it will not remain there, but drffufc 
itklf cq nlly over the whole. Such cxa&ly would be the 
cale w th the atmolpherc. Whatever therefore ddtruys the 
equilibrium of th : i fljid, either by incrcafin^ of dioiiuithing 
its bulk in a.iy pr.ticular place, mull at the fame time occa- 
iion a wind. y, 

Air, befides its qualitic: in common with other fluids, isCapal 1 c of 
alfi) c.ipuMc of bciiii* diUtid and comprtfTcd. Suppofe a‘^** ea1 ’ nn 
vcflcl filled with air: it half the quantify which it 
tains be drawn out by means of an air-pump, the remainder 
will ilil! Jill the velfcl completely ; or i: twice or three times 
the oM.itud quantity be fcrre.1 in try a condenfer, the vdfcl 
will Hill be capable c>f holding it. 


cJjjm of Cape of GotkI I dope the main winda aie the fottib-eaj} and 
n<jrth-ii(j } ; that other winds fcldom kfl longer t!i2ii a few 
hours ; and that the rojt and ntrt i-cafi winds How very fel- 
dom. The Jouih-tajl wind Hows in moll months ol the 
I y f , Wi year, but chiefly from Oflobcr to April ; flie uortb-KveJ! 

as prevails during the other fix teonths, bringing along with 
r*iyf m > it min, and tempefls, and hurticancs Between the Cape 
Hope and New Holland the wiirds arc commonly 
i'tvt'M. tveflerly, and blow in the following order : north jluib- 
't> north J. 

Of the In the great booth Sea, from latitude 30° to 4c 0 fouth, 

fcwthSca. the Jouth^aJl trade-wind Mows moll frequently, efpccially 
when the fun approaches the tropic of Capiicoru ; the wind 
Bcxt to it in frequency is the n orth-wr/,, and next, to that is 
the Joulb-ivrfl. From louth latitude 40' to (O® the prc. 
vailing wind is the uortb-wJt % and next the fouth-*vtJl, 
From to 60** the tnoft frequent wind is alfo the turtb- 
• W*u*t *°‘J' an< ^ **e*t to it is the tuefi *. 

* i htt» it appiars that the tiade- winds (ometi me s extend 
7414 . farther into the fouth temperate zor.e than their ufuallimits, 
particularly during hammer ; that beyond their influence 
the winds arc commonly wefterly, and that they blow in tiu.* 
following Older: n>.i th-w<Jt , Jouth-tvJl, 

Thus have we finifhid th; hiftory of the dtnAion of the* 
w,t, ds. In llie torrid zone th.-y blow conilantly ftom the 


Rarefied air is lighter, and condenfed sir heavier, than 
common air. When flu'Js ot unequal fpccific gravities are 
ir.ixid together, tiie luAvivr always d.fctud, ana the lighter 
clcend. Were quickiilver, water, and oil, thrown into the 
fame vcffel together, the qeiekfilver would uniformly occu- 
pv ihtf Irottorn, the water the middle, and the oil the top. 

Were water to be thrown into a wiki of oil, it would im- 
mediately delcend, becaufc it is heavier thun oil. Exactly • 

the fame thing takt* place in tin atmofphere. Were a 
quantity of air, for iuilance, to be fuddenly condcnfttl at 
a dilUm c from the fuifacc of the earth, being now heavier 
than before, it would dcfceod till it came to air of its own 
denfity ; or, were a portion of the aucofphne at the lur- 
face of the earth to be fuddridy rarefied, being now lighter 
than the funoundtng air, it would immeoindy alccrid. j* 

if a bladder half filled with air be cxpoled to the heat ofBy 
a f.ie, live air within will faon expi-d, and diftend the blad-* n ^ 
dtr ; if it be row removed to a ct»ld place, it will foou be- 
come flaccid as before. This ihowa that heat rarefies and 
that cold condenfes air. The furtacc of the torrid zone is 
much more heated by the rays of the fun than the frozen 
or tempi rate zones, becaufc the rays fall upon it much more 
perpendiculafly This heat is cornmumcatet! to the air 
near the iurfscc of the torrid zone, which being thereby ra- 
rclrcd, afoeads ; and its place is iupplied by colder air, which 


n inh-cail on the north dc cf the equator, and from the rallies in Horn the north and f uth. .j 

fouth call on the fouth -idc of it. In the north temperate The diurnal motion ot the earth is ireateft at the equa- nictitate? 
202c they blow mod frequently from the fouth- well; in the tor, and dirr.iniihcs gradually a& wc approach the poles, where Liw f un » 

3 it 
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Every fpot of the earth's ftirfoce at fouth, the internal boundary of the trade-winds mofl *m* tint w,n -- 

parallel o' the torrid zone which is hottcll, becaufc there 
the afeenfion of the rarefied rir ran* take place. Now force 


,’t reafes altogether. 
v the equator moves r.t the rate of • t geographical mild in a 
minute ; at the p* of latitude, it moves about i i-J miles 
in a minute; and at the 30*, at nearly 13 rr ilct. The at. 

. mofphcre* by moving continually round along with the 
earth, has acquired the fame degree of roti n; fo that th*fe 
parts of it which are above the equator move fafler thru 
thofe which are at a diftance. W< re a oortion of the atmo- 
ij.'hcre to be tnnfported in an inftant from latitude 30* to 
the equator, it would not immediately acquire the velocity 
ru the equator; the rminerces of the ea/th therefore would 
flrike a jamft it, and it would rfTunic the appearance of an call 
* wind. I’ll 1 * is the c^fe in a fimller degree with tlie air thst 
flows to ward i the trir.’or, to fttpply the place of the rarefied 
air which is continually afermtuv : and this, when com* 
hired with i-s reel motion fr«m the north and fouth, rr.uft 
caufe it to ?.f!umc the rtjMrarance of a north eaflcrly wind on 
this fide the equator, ml of a louthcaftrrly beyond it. 

The earth's The motfcn-wctlward* occafioned by this difference in ce- 
diwif.al nu». lerity alone would not b? great; but it i.» farther increafed by 
tJU0 .* another circumftcrce. Sir cc the mefi^tion of the air in the 
torrid zone u owiu r to thche'it derived fiom the contiguous 
earth, and finer this heat i* nwiny to the perpendicular rays 
of the fun, thofe pat Is muft be hottefl where the fun is ac- 
tually vertical, and coufcquently the air over them mud be 
ir.oft rarefied ; the contiguous parts of the ahnofphcre will 
therefore be drawn moll forcibly to that particular foot. 
Now fincc the diurnal motion o*' the fun is from rail to well, 
this hotteft foot will be continually fhiftn ; weft wards and 
this will rnvafion a current of the atmolphere in that direc- 
tion. Tnat this caufe really operates, appears from a cir- 
cumflancc already mentioned : when the tun approaches ci- 
ther of the tropics, the trade-wind on the fame fide of the 
equator aflame 8 a more caJtcrly direction, evidently from 
the caufe here mentioned; while the o*>pofitc trade-wind* be- 
ing deprived of this additional impul/e, blows in a direction 
more perpendicular to the equator. 

The weftcily direction of the trade wind- i* flill farther 
increafcd by another caufe. Since the attuflion of the fun 
ar.d moon produces fo remarkable an effect upon the octan, 
wc cannot but fuppofc that an cfT.fl equally great at IcalT is 
produced upon the at mofphcre. Indeed as the nimofphcre is 
nearer the moon titan the fca is, the efleft produced by at- 
traction upon it ought to be greater. When w r add to thr’s 
the eLdlicity of the air, or that dbpofition which it has to 
dilate itfelf when freed from any of its prdTurc, we cannot 
but conclude that the tides m the at mofphcre arc confijer- 
• able. 'Now fince '.lie apparent diurnal motion of the nioon 
is from call to weft,' the (idea ir.iril follow it in the fame 
manner, and conlcqaently produce a conflant motion in 
the atmofphere from caft to well, Thin resibfting is con- 
firmed by the observations of fevend philofophers, particu- 
larly of M. Cijflan J, that in the torrid zone the baroine- 
* Ptyl**, ter is always two- thirds of a line hi jhir twice every 24 
» 790 hours than curing the rclt of the day; and that the time 
of thi> rife always correfponds wiih the tides of the fca ; a 
proof that it proceeds from the fame cade. 

All thefe different caufes probably combine in the pro- 
duflion of the tr.tde-wiuds ; and from their being fomc times 
united, ard fometimes diftinfl or oppofite* trife all thofe 
little irregularities which take place in the direction and 
force of the trade- wind . 

Since the preat caufe of thefe winds is the rarefa&mn of 
the atmofphere by the heat of the fun, its afeenfion, and 
the consequent ruihing in of colder a:r tram the north and 


34 

And the 

a-Hi.w of 

the aiovj , 


35 

Prndwe 
♦ be irjife- 
om/i. 


, he r r«r- 

the fun docs not remain flationary, but ts coimantly flu it- ad 
ing from one tropic to the other, we ought naturally to cx-of wh.Jt 
pcfl that this boundary would vary together ivith its exci- 
ting caufe ; th.it therefore when the fun is perpendicular to 
the tropic of Cancer, the north eaft trade-winds would ex- 
tend no farther fouth than north latitude 23*9° ; that the 
fouth-enfl wind would extend a> far north ; and that when 
the fun was in the trr-pic of Capricorn, the very enntra-y 
would lake place. We hive Teen, however, that thoQjjh 
this bound-iry be fubjcfl to conlidcnible changes from this 
very caufe, it m?y in general be conlicjered as fixed between 
the fecond and firth dcgiers of north latitude. 

Though the fun he perpendicular to each of the tropics f, Oic p. 
during p*rt of the year, he is tor one half of it a» a confi- r*Uei t 
dtrahlc d 1 (lance ; fo that the heat which they acquire whiie* ,<3,f ^ 
he is pirfcnt U more than loll during hfs abfcncc. Hut ft,e4L, ‘ ^l * , 
the fun is perpendicular to the equator. twice in a year, 
and’ never farther did ant from it thau 23 J° ; being there- 
fore twice every )c?r ai much heated, and never lo much 
coohd, as the tiopics, its mean heat mull be greater, and 
the atmofphere in confequencc generally moil raicficd at 
that place. Why then* it will We piked, is not the equator 
the boundary of the two trade-winds? To fpcak more ae- 
cwrctely than u e have hitherto done, the internal limit of thefe 
winds mull be that parallel where the mean heat of the 
earth is yrcatefl. This would be the equator, were it not ^ 

for a rcafon which fhiill now be explained. ^ 

It line been fl.own by afironomtrs, tl>at the orbit of the Which » 
earth is an ellipfis, and that the fun is placed in one of the os 'he 
phoei. Were this orbit to be divided into two parts by 1 

Untight line perpendicular to the tranfvcrfe axis, and paflin?” ot * *■*■'*' 
through the centre of the fun, one o* thefe parts would be 
lefs than the othci ; and the earth, during its paflkic through 
this fftialler part of its orbit, would oontlantly be nearer the 
fun than while it moved through the other portion. The 
Celerity of the earth’s motinn in any part of its orbit is al- 
ways proportioned to its diilancc from the (un ; the nearer 
it is to the fun, it moves the faflcr ; the farther diftant, the 
flower. The earth paflo over the ftutlkr portion of its or- 
bit during our winter; which mud therefore be fliortcr than 
our funur t r, both on account of this part of the orbit being 
innltcr than die other, and on account of the inereafed ce- 
lerity o* the earth’s motion. The didercuce, according to 
Cafltni, is 7 days, 23 hours, and 53 minutes, while it ts 
winter in the northern, it is fummer in the fouthern, herai- 3* 
fpKrc ; wherefore the fummer in the fouthern Ijmifphcte®* 0 ^ 
mull juft as much fhortcr than the winter a a our winter 
is fliorter than our fummer. The difference therefore bc-^tnhe- 
tween the length of the fummer in the two hcmifpheres is to -Jphere 
alnmll 16 days, the fummer in the uortltcrn hcmilphei^ 1 K rtAlc ^* 
confiils of y days, while in the fouthern it conflfls only 
of !74i* They are to one another nearly i:i the proportion 
of 14 to 12,8 ; and the hent of the two hcmifpheres may 
probably have nearly the fame proportion to o.ie another 
The tti'.emftl limit of the trade-winds ought to be that pa- 
rallel where tin mean heat of the globe is gnatefl : this 
would In* the equator, if both bcBtiirvhcrcs were equally hot; 
but litK-e the n-rthern himifphor is the hotteft, that pa- 
rath 1 ought to be hunted fume where in it t and fince t;»e 
diffncnce between the heat of two hentifoherea is not 
great, the parallel ought not to be far diftant from the equa- 
tor (a). 

The 


This parallel could be determined by calculation, provided the mean heat of both the fegments into which it di- 
. vides 
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Wind. The trade-wind would blow nrularly round the whole globe 
if the ton id lone were all cowered with water. If the In- 
Cavfcef c, ' an ^ cc,n wcre not bounded by land on the north* it would 
tlw won- blow there in the fame manner as it does in the Atlantic 
fuwu*, and Pacific Oceana. The rays of light pafa through a tranf- 
paient body without communicatin z any, or at leaf! but a 
fmall desire of heat. If a piece of wood be inclofed in 
a glaft vtficl, and the focm of a burning glafs diwd«i upon 
ft, the wood will be burnt to afhes, while the glafs through 
which all the rays palled is rot even heated. When an 
opaque body is expoied to the fun’s rays* it is heated in pro- 
portion to its opacity. If the bulb of a thermometer be ex- 
poled to the fun, the quickfilver will not rife fo high as it 
would do if this bulb were pointed black. Land ia much 
more opaque than water ; it becomes therefore much warmer 
when both are equally expofed to the influence of the fun. 
I*'or this renfon, when the fun approaches the tropic of 
Cancer, India, China, and the adjacent countries, become 
much hotter than the nctan which v/afoes their fouthern 
om.1L. The air over them becomes rarefied, and afeends, 
while colder air rulhes in from the Indian Ocean to fup- 
ply its place. As this current of air moves from the equa- 
tor northward, it mull, for a reafon already explained, af* 
fume the appearance of a fouth-weft wind ; and this tenden- 
cy eaftward is iocreafrd by the fituation of the countries to 
which it flows. This is the caufe of the fouth-weft mon- 
foon, which blows during fummer in the northern parts of 
the Indian Ocean. Between Borneo and thccoaftof China 
its direction is almoft due north, becatifc the country to 
which the current is directed lies rather to the weft of north; 

. a circumftance which counteract* its greater velocity. 

In winter, when the fun is on the fouth fide of the equator, 
thefe countries become cool, and the north eaft trade-wind 
relumes its courfe, which, had it nat been for the inter- 
ference of thefe countries, would have continued the whole 
year. 

As the fun approaches the tropic of Capricorn, it becomes 
almoft perpendicular to New Holland : that continent is 
heated in its turn, the air over it is rarefied, and colder air 
rulhes in ftom the north and weft to fupply its place. This 
it the caufe of the north-weft monfoon, which blows from 
OAober to April, from Ihc* third to the tenth degree of 
fouth latitude. Near Sumatra its dire&ion is regulated by 
the coaft : this is tbe cafe alfo between AJrica and Mada- 
gafear. 

The fame caufe which occafions the monfoons, gives rife 
to the wind* which blow on the weft coafts of Africa and 
America. The air above the land is hotter and rarer, and 
consequently lighter than the air above the fca ; the fca air 
Vol. XVlll. Part II. 


therefore flows to, and forces the lighter land atmofphcre to Vln*. 
afeend. v ■'* 

The fame thing will account for the phenomena of the ^ndVf die 
fca and land breeze*. During the day, the cool air of thefe* aa.l 
fca, loaded with vapours, flows in upon the land, and takes 
the place of the rarefied land air. A* the fun declines, the b,4c2c ** 
rarrtnttion of the land air is diminifhed : thus an equili- 
brium is rrftored. As the fra is not fo much heated du- 
ring the day a* the land, neither t* it fo much cooled du- 
ring the night ; bccaufc it is conftantly expofing a new fur- 
face to the atmofphcre. As the night approaches, there- 
fore, the cooler and denfcr air of the hills (for where there 
are no hills there are no fca and land breezes) falls down 
upon the plains, and prefling upon the now comparatively 
lighter air or the fra, caufe* the land-breeze. 

The rarefied air which aicends between the fecond and 
fifth degree* of north latitude, has been frown to be the 
principal caufe of the trade-winds. As this air afeends, it 4$ 
mult become gradually colder, and confrqucntlv heavier ; ^* r e rrs 
it would thetefore defeend again if it were not buoyed 
by the conftant afrert of new rarefied air. It mult there- , ote 
fore ipread itfrlf to the north and fouth, and gradually mix 
in it* paflage with the lower air ; and the gi cater part of it 
probably docs not reach far beyond the 30% which ia the 
external limit of the trade- wind. Thus there is a conftant 
circulation of the atmofphcre in the torrid zone ; it afeends 
near the equator, diftufes itfrlf toward the north aud fouth, 
defeends gradually aa it approachea the 30°, and returning 
again towards the equator, performs the fame circuit- It 
has been the opinion of the greater part of thofe who have 
confide red this l*ubjc&, that the whole of the rarefied air 
which afeends near the equator, advances towards the poles 
and defeends there. But if this were the cafe, a conftant 
wind would blow from both poles towards the equator, the 
trade-winds would extend over the whole earth ; for other- 
wife the afeent of air in the torrid zone would very foon 
ceafe. A little reflexion mult convince us that it cannot 
be true : rarefied air differs nothing from the common air 
except in containing a greater quantity of heat. As it a- 
feend*, it gradually lofrs this fuperfluous heat. What then 
fhould hinder it from defeending, and mixing with the at- 
mofpherc below ? That thete is a conftant current of fu- 
perior air, however, towards the poles, cannot be doubted; 
but it conlifts principally of hydrogen gas. We (hall im- 
mediately attempt to aflign the reafon why its accumulation 
at the pole is not always attended with a north wfiixl. 4 ! 

If the attraction of the moon and the diurnal motion 
the fun have any efleet upon the atmofphere, and that they 
have fume effect can hardly be difputcd, there mull be a 
5 R real 


vide* the globe were known. Let the radius of this globe be = r, the circumference of a great circle = 6, and con- 
frquently the arc of a great circle = 3, and the folid contents of a hcmifphere = 2. Since the internal limit of the 
trade-winds is not far diftant from the equator, we may confider that portion of the fphere intercepted between it and 
the equator as a cylinder, the bafe of which is the equator, and its height the arc intercepted between the equator and 
the internal limit of the trade-winds. Let this arc be x, and confrqucntly the cylinder itfrlf = 3 x, equal to the excefa 
of the fouthern fcgtncnt into which this internal limit divides the globe above the northern. Let the heat of the north- 
ern frirment be =n, and that of the fouthern =z. The fouthern fegment is =2 + 3*, the northern = 2 — 3 *• 
Now let us fupppofc that the bulk of each frgment is reciprocally as its heat, and we frail have this formula, 2 -f 3 * : 

2 — 2 x ; : • : Wherefore x =r— - — T~~- Now if we fuppofc n = 14, and / = 12.8, “ -7- * is rr 

° 3 « + 3 * 3 " + 3 * ®°» 4 * 

To reduce this value of x to degrees, we muft multiply it by 60, lince a great circle was made = 6 s it gives i° 48* 
27'' as the internal limit of the trade wind. This it too fmall by 3° 1 1' 33". But the value which we have found is only 
that of the fine of the arc intercepted between the equator and the internal limit ; the arc itfelf would be fomewhat 
greater ; befidr*, the proportion between the heat of the two frgnsents is an aflumed quantity, and may probably be 
greater than their difference in bulk : and one reafon for this may be, the great proportion of land in the northern comp*, 
rrd with the fouthern fegment. See the Journal de Pbjfyut, Mai 1791. 


Digitized by Google 



W»if 



45 

V'l iih »C- 
c -Onus our 
f.uth- weft 
V. i.d*. 


, 

Air ffrne* 
rated in 
1 he to-rid 
X. Ur, 


WIN [ 866 

real motion of the air weftwards within the limits of the 
ttade-witid*. When this boly of air reaches America, its 
further pafl'age well wards is ft opt by the mountains which 
extend from one extremity of that continent to the other. 
From the momentum of this air, v/hen it ilnke* again!! the 
•tides of thefe mountains, and from its cltfticity, it mud ac- 
quire from them a cunfidrrable velocity, in a direction con- 
trary to the firft, and would therefore return call wards a- 
pain if this were not prevented by the trade-winds. It 
iruttl therefore ruin forwards in that dire&ion where it 
metts with the lead riddance; tliat is. towards the north 
and fou.h. As air is nearly a perfectly clailic body, when 
it ftnkes agairdl the tides of the American mountains its 
velocity will not be perceptibly diminished, though iu di- 
rection be changed. Continuing, therefore, to move with 
the velocity of the equator, when it arrives at the tempe- 
rate zones it will attumc the appearance of a north call or 
fnuth-eaft wind. To this is to he aferibed the fiequcncy 
of fouth-weft winds oier the Atlantic Ocean and wcllern 
parts of Europe. Whether thefe winds arc equally fre- 
quent in the Northern Pacific Ocean, we have not been able 
to alcertain ; but it is probable that the mountains in Alia 
produce the fame effeft as thofe in America. 

It is not irnpcfiiblc that another circumftance may alfo 
contribute to the production of thefe winds. In the article 
Wf athi-r, we endeavoured to prove that the annual eva- 
poration exceeds contiderably the quantity of rain which 
falls ; and found reafon t® conclude, therefore, that part of 
the evaporated water was decompounded in the atmofphere. 

In that cafe, the oxygen, which in rather heavier than com- 
mon air, would mix with the atmofphere ; but the hydro- 
gen (a cubic foot of which weighs only 41.41 grains, 
while a cubic foot of oxygen wei/hs 593.3a grains) would 
afeend to the higher regions of the atmofphere. 

By what means this decompotition is accomplilhed (if it 
lakes place at all) we cannot tdl. There are proiiahly a 
thoufand caufes in nature of which wc arc entirely ignorant. 
Whether heat and light, when long applied to vapours, may 
not he able to decompound them, by uniting with the hy- 
drogen, which feerns to have a greater attraction for heat 
lha i oxygen has ; or whether the electrical fluid may not 
he capable of producin \ this effed — arc queftions which fu- 
ture obferval ions ar.d experiments mull determine. l)r 
Franklin filled n glaf* tube with water, and patted an elec- 
trical Ihock through it ; the tube was broken in pieces, and 
the whole water dilapprared. He repeated the experiment 
with ink itifttsd of water, and placed the tube upon white 
pxper : the fame eflefts followed ; and the h;k, though it 
dilappesred completely, left no ftain on the psqxrr. Whether 
the water in thefe cafes was dccompofcd or not, it is impof- 
fihle to lay ; but the fuppo r ition that it was, is not impro- 
bablc. An experiment mijht catily be contrived to deter- 
mine the point. 

Tbit decompotition would account for the frequency of 
fbuth-weft winds, pariiculaily in Cummer; for thus new arr- 
is fumiihed to fnpply the place of that which is forced 
northwirds by the caufes already explained. Perhaps it 
may be a confirmation of this corjc&ure, that the fouth- 
weft winds generally extend over a greater trad! of country 
than moil other winds which blow in the temperate zones. 
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What has been faid of foath-weft winds, holds equally with Viai 
regard to north-weft winds iu the Couth temperate zone. J 1 ; lJ 

After fuuih-wcft winds have blown for Come time, a great 
quantity of air will be accumulated at the pole, at lcaft ifmubiirg 
they extend over all the northers hcmifphcre : and it ap- at the ^ 
pear* from comparing the ubles kept by iome of out Isle 
navigators in the Northern Pacific Ocean with ficniUr table* 
kept in this iiland, that this is fometimes live cafe Co far as 
relates to the Atlantic and Pacific Oceaou. When this ac- 
cumulation becomes great, it mull, from tire nature of fluid*, 
and from the eUfttchy of air, prefs with a contidcrable and 
increalitK force on the advancing air ; fo that in time it 4 ? 
becomes ll-ongcr than the Couth weft wind. This will oc- Pr«i 
cation at firft a calm, and altcrwards a noith wind ; which 
will become gradually eafterly as it advances fouth wards, WUi '* k 
from its not alTuming immediately the velocity of the earth. 

The mala of the aimofphcrc will be increafed in all thofe 
places over which this north<ail wind blows : this is con- 
firmed by the almoft coijtlant rife of the barometer during 
a noith-caft wind. 

Whatever tends to incrcafc tlie bulk of the atmofphere 
near the pole, mull tend allb to incteafc the frequency of 
north-call winds ; and if there be any fcafon when this in- 
ert dc takes place more particularly, that feafun will be 
moft liable to thefe winds. During winter the northern 
parts of Europe arc covered with fnow, which is melted in 
the beginning of Trimmer, when the heat of the fun become* 
more powwful. Great quantities of vapour arc during that 
time railed, which will augment both lire bulk and weight 
of the am.ofphcrc ; efpedally if the conjcflure about the 
converfion of vapour into air has any foundation. Hence 
north-eail winds art moll prevalent during May and June (a). 

But it will be faid, if this hypoihcfis were true, the louiii- 
weft and north -call winds ought to blow alternately, and 
continue each of them for a Rated time ; whereas the louth- 
will wind blows fometimes longer and fomctlrncs fhortcr, 
neither is it always followed by a north call wind. 

If the conjecture about the decompofitiou of vaoour in 
the torrid lone be true, the hydrogen which formeef a part 
of ic will afeend from its lightuefs, and form a ftratum 
above the atmofphcrical air, and gradually extend itlcif, 
as additional hydrogen rifes, towards the north and fouth, 
till at laft it reaches the poles. The tightnefs of hydro;eu 
is owing to the great quantity of licit which ic contains : 4* 

as it approaches the poles it mull lole a great part of 
heat, and may in confcqntnce become heavy enough to mix 
with the atu.olphere below. Oxygen make* a part of thep^ 
atmofphere ; and iu proportion near the poles may fome- 
times be greater than ordinary, on account of the additional 
quantity brought thither from the torrid zone. Mr Ca- 
vrndifti mixed oxygen ar.d hydrogen together in a glafs jar; 
and upon making an eledtrieal fp&rk pafs through them, 
they immediately combined, and formed water - 

That there is elctitric matter at the poles, cannot be 
doubted. The Ablx- Chappe informs u*. that he faw thun- 
der and lightning much more frequently at ToboUki and 
oilier parU of Siberia than in any other part of the world. 

In the north of Europe the air, during very cold weather, 
i» exceedingly clc&ric : fparka can be drawn from a per- 
fou’s bands and face, by combing hi* hair, or even pow- 
dering 


(a) The ficqucncy of north-call winds during thefe month* is the greateft defc& in the climate of Scotland, and is 
felt indeed fevtrely over all Great Britain, In the united flatea of America, thefe winds keep pace with the clearing of 
the land Some time ago, in Virginia, they did not reach farther tlun Williamlburgh ; now they reach to Richmond, # J.-fr- 
which is fituated coididerably farther weft, and ate even beginning to be felt Rill farther within the country •- Might _,w# jmj* 
it not be pofGblc then to prevent the frequency of thefe winds in this country, by planting trees along the whole ea 11 *f 
cuaft ? It i* a pity that the experiment were not tried ; were it to faceted, it would very materially improve the climate. P- ,,s 
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derin;» him witli a puff. JEpinu« was an rye witnefi to this 
fart, and to Hill more aftonifhin;* proofs of the ckrtricity 
of the atmofpheTC during great colds. 

May rot the appearance of the aurora borealis be owing 
to the union or oxygen and hydrogen by the intervention 
of the elertric fluid ? That it is an elertrical phem menon 
at lcart, ran hardly be doubted. Artificial electricity is 
much rtrcngtbentd during an aurora, as Mr Volta and Mr 
Canton have obienred ; and the magnetic needle mores with 
the fame irregularity daring an aurora that has been obfetved 
in other cicatrical phenomena- This fa§ we learn from 
Bergman and Dc hi I.ande. Many phttofopherc have at- 
tempted to demcmitrate, that aurorae borealcs are beyond the 
earth’s atmoiphere ; but the very different refults of their 
calculations evidently prove that they were not poffcfUxl of* 
fuflu-ient data. 

If this conjerture be true, part of the atmofphere nor 
the pdcs mull at times be converted into water. This 
would account for the long cootiruancc of fouth-weil winds 
at particular times : when they do fo, a dccompofition of the 
atmofphere is going on at the pole. It would render this 
conjerture more probable, if the barometet fell always when 
a fouth-weil wind continues long. 

If this hypothecs be true, a fouth weft wind ought al- 
ways to blow after auror.e boi calcs j and we are informed 
by Mr Winn •, that this is artuail? the cafe, ’i his he 
found never to fail in 2j inftancct. He obferved alfo, that 
when the aurora was bright, the gale came on within 24 
hours, but did not laft long ; but if it was faint and dull, 
the gale was longer in beginning, 2nd Ufa violent, but it 
continued longer. This hx>ks like a confirmation of our 
conjerture- Bright aurorir are probably nearer than thofe 
which are dull. Now, if the aurora borealis be attended 
with a decompofition of a quantity of sir, that part of the 
atmofphere which is r.eareft muft firft rufh in to fupply the 
defert, and the motion will gradually extend itfclf to more 
diftant parts. Juft as if a hole were bored in the end of a 
long vdTel filled with water, the water neareft the hole 
would flow out immediately, and it would be fome time 
before the water at the other end of the vcflel began to 
move. The nearer we arc to the place of precipitation, 
the iooncr will we feci the fouth-wefl wind. It ought 
therefore to begin fooner after a bright aurora, bccaufc 
it is nearer than a dull and taint one. Precipitations of the 
atmofphere at a diftance from the pole cannot be fo greit 
as thofe which take phee near it j becaufe the cold will 
not be fufficicnt to condenfe fo great a quantity of hydro- 
gen ; fouth-weft winds, therefore, ought not to laft fo long 
after bright as after dull anronr. Winds are more violent 
after blight aurone, becaufe they are nearer the place of 
precipitation ; juft as the water near the hole in the veffel 
runs fwifter than that which is at a confidcrablc diftance. 


If thefc conjertures have any foundation in nature, thr^e WW 
are two fources of fouth-weft winds j the firft has its origin 
in the trade-winds, the fecond in precipitations of the at- 
trofpherc near the pole (c). When tiicy originate from 
the firft caufe, they will blow in countries farther fouth 
for fome time before they are fc!t in thofe which arc farther 
north ; but the contrary will take place whei they are 
owing to the fecond canto. In this laft cafe, too, the ba- 
rometer will fink csniidersbly j and it actually does l"> coti- 
ftanily after aurorae, a* we arc informed by Mr Madifun PHlti. 
who paid particular attention to this ftibjcrt. By keeping 
accurate meteorological table* in different latitudes, ft might 
cafily lie difeovered whether thefe coofequencc* be true, and 
conirqueutly whether the above conjectures be well or ill 
grounded. yt * 

There are alfo two fources of north eaft winds ; the firft Another 
is an accumulation of air at the pole (oj, the fecond a pre- cau ^ of . 
cquution of the atmofphere in the torrid zone. For the* l j^ c ‘ ' 
dtlcoveiy of this laft caufe we are indebted to Dr Franklin. 

In 1740 he wjs prevented from obferving an cclipfe of the 
moon at Philadelphia by a north-cad ftorm, which came on 
about lev«n o’clock in the evening. He was fuipriled to , 
find afterwards that it ha-1 not come on at Bofton till near * 

1 1 o'clock : and upon comparing all the accounts which 
he received from the feveral colonies of the beginning of 
this and other florins of the fame kind, he found it to be 
always an hour later the farther north- call, for every 100 
miles. 

“ From hence (fays he) I formed an idea of the comfc 
of the ftorm, which I will explain by a familiar in (lance. 1 
fuppofc a long canal of water flopped at the end by a gate. 

The water is at reft till the gate is opened ; then it begins 
to move out through the gate, and the water next the gate 
is firft in motion, and moves on towards the gate ; and fo 
on fucceflivcly, till the water at the head of the canal is in 
motion, which it is laft of all. In this cafe all the water 
moves indeed towards the gste; but the fuectffive times of 
beginning the motion are in the contrary way, viz. from 
the gate back to the head of the canal. Thus, to produce 
a north-call ftorm, I fuopofe fome *reat rarefartion of the 
air in or near the* gulf of Mexico ; the air rifing thence has 
its place fupplied by the next more northern, cooler, and 
therefore denfer, and heavier air ; a fucceflive current is 
formed, to which our coall and inland mountains give a 
north-eaft direction f * 

Currents of air from the poles naturally, as has been ob- frf / ^ ’ 
ferved, affumc a north-eaft direction as they advance fouth- p. 
wards ; becaufe their diurnal motion becomes left than that ^ 53 
of the earth. Various circumftanccs, however, may change 
this direction, and caufe them to become noith, or cven WlTU < t 
north- wtft, winds. The fouth-weft winds themfelvca may 
often prove fufficicnt for this ; and violent tains, or great 
5 R 1 heat. 


(c) We are now rather doubtful whether the firft caufe here affigned be fo general as we at firft imagined. The al- 
jnoft conftant finking of the barometer when a fouth wind blows, Items to indicate, that it is generally occaftoncd by de- 
rompofitions of the atmofphtre. Nor aie we certain that mountain* are adequate to pioduce the effort affi -tied them. 

(») When the ice, which in Ruftia accumulates on the infidcs of the windows of the common people’s honlcs, thaws, 
it lets loofe a quantity' of mephitic air, producing all the dangerous efforts of charcoal ( Dr Guthrie of the C/imate of 
RvJJiay Edin. Tranf. vol. H, p. 2 20.), May not then a quantity of air be extricated from icc during its thawing ? And 
may not this be another fisorce of north-eaft winds ? We are not ignorint of the experiment whiqh Dr Garnet made to 
Wt cover this (fee Mawhrfltr Tranfattionr , vcl iv.) ; and that he found that ice in this country fets loofe no air in the 
art of thawing. But Dr Guthrie has fhown us, in the cflay above referted to, that water, by being long expofed fo 
intenfe cold, changes its nature, and acquires qualities which it had r.ot before. Would it not be worth the while of 
the philofophcrs in Kuflia, and other cold countries, to inveftigatc this a little farther ? We would recommend it to the 
conlidcration of the ingenious Dr Guthrie himfdf \ who, from his litualion, has the heft opportunities of (nvctti L ratiug the 
matter completely. It is certainly of very great importance, and might lead to difcovcrics that would remove our prtfcr.t 
difficulties in meteorology, and enable us to give a btisfattory and ufcful theory of the weather. 
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beat, by lefTening ©r rarefying the atmofphere In any coun* this is the cafe, the winds of any place may in fome met* Wra!, 
try, will produce the fame effeft in countries to the weft- fure be reduced to calculation. W.ndagt. 

wards when north winds happen to be blowing. It is of importance, in the firft place, to know the general ~ f J 

In North America, the uorth- weft winds become gra- winds, and the caufes which produce them ; they will blow 
dually more frequent as we advance northwards. The eaft oft cue (l in every country, continue longcft, and to a great 
coaft of this continent, where the obfervations were made meafure ilamp the nature of the climate. To explain thefe 
from which this conciufion was drawn, ig alone cultivated ; has been the intention of this cltay ; and though we have 
the reft of the country is covered with wood. Now culti- probably failed of fuccefs, our attempt, we hope, will not he 
vated countries are well known to be warmer than thofe altogether ufeleis. The fails which are here collected will 
which aie uncultivated ; the earth in the bttcr if (haded at lcaft facilitate the labours of the future inquirer. Were 
from the fun, and never heated by big rays. The air, there- accurate oblcrvations made over the whole globe of the di- 
fore, in the interior parts of America, muff be couftantly redion and velocity of the winds, and dpccially o* the liroc 
colder than near the ealt coaft. i his difference will hardly when they begin and ccafe to blow, fo much light would 
be perceptible in the louthcru part*, bccaufc there the in- be thrown in a ihort time upon this important fubjedt, that 
fluencc of the fun is very powerful ; but it will become gra- a theory of the winds might be formed, capable of explain- 
dually great cr as we advance northwards, bccaufc the in- ing all the phenomena, and really ufclul to the human race, 
fluence of the fun dimmifhes, and the continent becomes Hoi IVikds. See Samikl. 

broader. Mence north-weft wind* 0U'<ht to become more W lUO-Flov/tr. See Akemoht. 


frequent upon the eaft coaft as wc advance northwards} IVihdAHII, a kind of mill, the internal parts of which are 
aud they will probably ctafe to blow fo often as foon as the much the lame with thole of a water-mill : horn which, how. 
^ whole continent ot North America becomes cultivated. ever, it differs, in being moved by the impulfc of the wind 

Cscfes of Thus have we attempted to explain the caufes which upon its fails or vanes, which are to be coulidcrcd as a wheel 

•all si 4 produce the more general winds that prevail in the torrid in axis, bee Mechanics, n° 62. 

weft win J e- and temperate zones. The tail and weft winds, when they IViHD-Gage. See lVmd-G*G£. 

arc not partial and confined to a ury final! portion of the M'inD’GoMj, in farriery. See there $ xxxiii. 

atmofphere, fee in to be nothing ellc but currents of air H'lsn-Gun, Sec She-Gun. 

brou, lit Mom the north or Ivuth by the caufes already men- JnJlrumtUt for mtafurtng the Jlrength, vtlocity , See. of the 

tioned, and prevented from proceeding farther by contrary IV, ad- See IVi nd-Gea, Anemomstkx, and Anxmo- 

enrrents- If thefe currents have come from the north, they scop a. 

will aflame the appearance of call winds ; bccaufc their di- IVtso-ffouh, in mining, a term ufed to exprefs the place 

urnsl mol ion will be Ids than that of the more fouthern . at which the ore is taken out of the mine*. 


latitudes over which Lhey are forced to remain flat ionary. IViNu-Sh<h.k t a name given by our farmers to a diftemper 
The fouthern currents will become weft winds, for a con- to which fruit-trees, and fomeiimes timber-trees, arc fub* 
trary re* ion, l his will iuriufh us with a rcafon for the jcd. It is a fort of bruile and fhiver throughout the 
©oldnefs of eaft winds, compared with weft winds- If this whole fubftauce of the tree ; but the bark being often not 
account be true, there ought very frequently to be a weft affctled by it, it is not feen on the outfide, while the infide 
wind iu a latitude to the fouih of thofe places where an eaft is twifted round, and greatly injured. It is by fbmc fuppo- 
wind blow*. This might eaiily be determined by keeping fed to be occafioncd by high winds; but others attribute it 
accurate regiP.trs of the winds in different latitudes, and as to lightning. Thofe trees aic moil ufually affected by it 
nearly as poflihle under the fame meridian ; and upon the whole boughs grow more out on one fide than on the other, 
refuli ot theft: obfervations the truth or falichood of the a- The beft way of preventing this in valuable trees, is to take 
bovc conjecture mull finally reft. care in the plantation that they are flickered well, and to cut 

P«n mi Bcfidr* thefe moic general winds, there arc others which them frequently in a regular manner while young. 

wmmIs. extend only over a very t all part ot the eaith. Thele o- IV 1 no- Taught, in fee-language, denotes the lame as tliff 

riginatc from many diffcient caufes. The atmofpherc is in the wind. Too much ri^giug. hip h mails, or any thing 
composed o! three different kinds of air, oxygen, azote, catching or holding wind aloft, is faid to hold a fhtp wind- 
and carbonic a*. id; to which may be added water. Great taught ; by which they mean, that fhr Hoops too much in 
quantities of each of thefe ingredients are conftautly chan- her (ailing in a lliff gale of wind. Again, when a Ihip 
ging their aerial form, and combining with various fub- rides in a main fire!* of wind and weather, they ilrikc down 
ftancts ; or they are leparating from other bodies, affurriag her top mafts, and bring her yards down, which clfc would 
the form of air, and mixing with the atraofphere. Partial hold too much wind, or be too much diilended and wind- 
voids, therefore, and pai lial accumulations, mud be conti- taught. 

nually taking phee in different parts of the atmolphere, nit/n-Sai/t, a-, fort of wide tube or funnel of canvas, cm ■ 
which will occahon winds varying in direction, violence, and ployed to convey a ftream of frefh air doweward into the 
continuance, according to the hidden nets and the quantity lower apartments of a (hip. 

of air deftroyed or piuduced. Befidcs thefe there are many This machine is ufually extended hy large hoops filtrated 
oilier ingredients conilaotly mixing with the atraolpherc, in different parts of its height. It is let down perpendieu- 
and many partial carries of condeolatioo . and rarefaction in larly through the hatches, being expanded at the lower cud 
particular places. To thefe, and other caufes probably hi- like the bate of a cone ; aud having it* upper tide open on 
therto unknown, are to be aferibed all thofe winds which the tide, which is placed to windward, fo as to receive tlie 
blow in any place bcfidcs the general ones already cx- full current of wind ; which catering the cavity, fills the 
plained ; and which, as they depend on cair.cs hitherto at tube, and tufhes downwards into the lower regions of the 
leatl reckoned contingent, will probably for ever prevent fhip. 1 here are generally three or lour of thefe in our ca* 
uniformity and regularity in the winds. All thefe. cauics, pital (hips of war, which, together with the ventilators, con* 
however, may,, and probably will, be dilcovcred : tire cir- tribute greatly to preferve the health ot the crew, 
cumftanccs in which they will take place, and the effects WINDAGE of a Gv a, is the difference between the 
which they will produce, may be known ; and whenever diameter of the bore and the diameter of the ball. 

1 WIND- 
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Wlndhfi WINDLASS, a machine ufed for railing huge weights, 
II u guns, (lanes, anchor*. icc. 

W oe * It i» very fimple, confiding only of an axi* or roller, fup- 
ported horixontaily at the two end* by two piece* ot wood 
and a pulley ; the two pieces of wood meet at top, being 
placed diagonally fo aa to prop each other; the ax in or 
roller goes through the two pieces, and turn* in them. The 
pulley is fattened at top where the pieces join. Laftly, 
there are two ttaves or hand (pikes which go through the 
roller, whereby it is turned, and the rope which comes over 
the pulley i* wound off and on the fame. 

W ik du ass, in a fhip, is an inftrument in fmall fhips, pla- 
ced upon the deck, jult abaft the fore mad. It is made of 
a piece of timber fix or eight feet fquare, in form of an axle- 
tree, whofc length is placed horizontally upon two pieces 
of wood at the ends thereof, and upon which it is turned 
about by the help of handspikes put into holes made for 
that purpofe. This inftrument (erves for weighiug anchors, 
or holding of any weight in or out o‘ the fhip, and will pur- 
chafe much more than any capftan, and that without any dan- 
ger to thofc that heave ; tor if in heaving the windbu* about, 
any of the handfpikea ihould happen to break, the windlafs 
would pall of itklf. 

WINDOW, an aperture or open place in the wall 
of a houic to let in the light. See Axchitect car, 

u° 78. 

The word is Welch, mynt dor , fi unifying the paflhgc for 
the wind. Window is yet provincial! y denominated tuindor 
in Lancafhirc ; i e. tuind-Joor, or the paflage for air, as 
that for people was peculiarly called the door. 

Before the uie of gUfa became general, which was not 
till towards the end of the 1 2th century, the windows in 
Britain feem irenerally to have been compofed of paper. 
Properly prepared with oil, thia forma no contemptible de- 
fence agatnft the intruiions of the weather, and makes no 
incompetent opeoing for the admiffion of the light. It is 
Hill ufed by our architect for the temporary windows of 
uahnifhed houfet, and not (infrequently tor the regular ones 
of our workshops. But fome of the principal buildings we 
may rcafnnabiy fuppofe to have been windowed in a fupc- 
rior manner. They could, however, be fumifticd merely 
with lattices of wood or fheets of linen, as thefc two remain- 
ed the only furniture of our cathedrals nearly to the eighth 
century ; and the lattice* continued in fomc of the meaner 
towns of Lancafhirc to the 18th ; and in many diiirids of 
Wales, and many of the adjeudug parts of England, arc in 
ufc even to the prefent moment. Tnde Item all 10 have been 
fixed in frames that were called and now there- 

fore cofmtnti in Wales and Lancafhire. 

WINDSOR, a borough- loom of Derkibire, 22 miles 
weft of London, mod remarkable for the magnificent pa- 
lace or caftle fituated there on an eminence, which com- 
mands the adjaceot country for many miles, the river 
Thames running at the foot of the hill. The knights of 
the garter are iuftallrd in the royal chapel here. It fends 
two members to parliament. W. Long. O. 36- N. Lat. 

5 1. 30. 

WINDWARD, in the fea language, denotes any thing 
towards that poiat from whence the wind blows, in rcfptd 
of a fhip : thus windward tide, is the tide wltich runs again ft 
the wind. , 

W INE* an agreeable fpirituoos liquor, produced by frr- 
* mentation from thole vegetable fubftance* that contain fac- 
charine matter. A very great number of vegetable fub- 
flances may be made to afford wine, as grapes, cunants, 
mulberries, elder, cherries, apple*, pullc, beans, peas tur- 
nrps, radilhct, and even grafii iticlh Hence, undo the dais 


of wines or vinous Uouors, come not only wines, ibfolute- W ine, 
ly fo called, but alfo ale, cyder, ficc. ^ f 

Wine, however, is in a more particular manner appropn* Wmpt <l't 
ate»l to the liquor drawn from the fruit of the vine The c * tmi / tr y* 
procefs of making wiac is as follows : When the grapes tre^ 
ripe, and the laccharine principle is developed, they are then chap, 6. 
p relied, and the juice which fl.iws out is received in vefTels of 
a proper capacity, in which the fermentation appears, and * 
proceeds in the following manner ; At the end of feveral of 

days, and frequently a r tcr a few hours, according to the*^’’* 
heat of the atmosphere, the nature of the grape*, the quan- 
tity of the liquid, and the temperature of the place in wliich 
the operation is performed, a movement is produced in the 
liquor, which continually incrralcs ; the volume of the fluid 
incrcafe* ; it becomes turbid and oily ; carbone acid is dif- 
engaged, which fill* all the unoccupied part of the vcfftl, 
and the temperature life* to the 72,5th degree. At the end 
of feveral days tbefe tumultuous motions fubfide, the mafs 
falls, the liquor becomes clearer, and is found to be lefs fsc- 
charine, mote odorant, aud of a red colour, from the rea&ioit 
of the ardent fpiiit upon the colouring matter of the pellicle 
of the grape. 

The wir.e is ufually taken out of the fermenting vcffcls 
at the period when all the phenomena of fermentation have 
fub fuk-d. When the mafs is fettled, the colour of the li- 
quor is well developed, when it has become clear, and its 
heat has difappeared ; it is put into calks, where, by a fe- 
cond infenfible fermentation, the wine is clarified, its prin- 
ciples combine more perfectly- together, and its taftc and 
fmell become more and more developed. If this fermenta- 
tion be (looped or fuffocatcd, the gafeous principles are re- 
tained, aud the wine is brilker, and more of the nature of 
mu ft. 

It appears, from the interefting experiments of the Mar- 
quis de Bullion, that the vinous fet mentation does not take 
place unlefa tartar be \ refeut. 

The caufcs of an imperfeft fermentation arc the follow- t 
mg : I . If the heat be too little, the fermentation languifhcf, Oufc, of 
the faccharine and oily matters arc not fufEciently cl*bo*a- ‘mpwfWk - 
led, and the wine is un&uous and fweet. 2. If' the facclia- 
rine body be not fufEciently abundant, as happens in rainy lloa * 
feifons, the wine is weak, and the mucilage which predomi- 
nates caufcs it to become four by its decompoGtion. 3. If 
the juice be too watery, concentrated and boiling mud is 
added. 4. If the faccharine principle be not lufftciently 
abundant, the defend may be remedied by the addition of fu- 
gar. Micquer has proved that excellent wine may be made 
of verjuice and fugar ; and M. dc Bullion has made wine at 
Bdlcjames with the verjuice of his- vine rows and moill 
fu^ar. 

There have been many deputes to determine whether 
gTipes fhould be preflbd with the ftalks or without. This v 
depends on the nature of the fiuit. When they are highly 
charged with faccharine and mucilaginous matter, the (lalk 
corredls the infipidity of the wine by its bitter principle ; 
but when, on the contrary, the juice is not too fweet, the 
ftalk renders it drier, and very rough; ^ 

The colouring principle of wine is of a refinou? nature, CTwring • 
and is contained in the pellicle of the grape ; and the fluid of : 
is not coloured until the wine is formed ; for until then there . • 

is nothing which can diffolvc it : and hence it is that white 
wine may be made of red grapes, when the juice of the grape 
is exptefied, and the hulk thrown away. If wine be evapo- 
taied, the colouring principle remains in the refidue, and 
may be extracted by (pint of wine. Old wines loie their 
colour, a pellicle being precipitated, which 1* either depot), 
ted on the fidcs of the bonks, or falls to the bottom. If. 
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Wirt, wine be expofcd to the heat of the fun during the fummer, 
the colouring matter is detached in a pellicle, which falls to 
the bottom : when the veflTcl is opened, the difcolottring is 
more fpcedy, and it it effected in two or three days dining 
the rummer. The wine thus deprived of its colour is not 
4 perceptibly weakened. 

Vinftu* Ter- 'llie tinous fermentation has been examined with great 
accuracy by M. Lavoifier. Aceordirg to him, the vege- 
table juice of which wir.c is to be made ccrofifts of oxygen, 
hydrogen, and carbon, combined with one another in diffe- 
rent proportions, lo as to form chiefly water and fugsr. 

'I He fermentation produces a reparation of the elements, 
and a new combination of them; a quantity of the oxygen 
and carbon combine and fly effin the ftate of carbonic acid j 
prrt of the carbon, oxygen, an 1* hydrogen, combine firft 
with each other, and then all to?cther, to form alcohol ; 
another part forms acetous acid ; the water (fill remains, and 
a rrtduum tails to the bottom composed of the three tie* 
y ments combined in other proportion#. 

1ryrr<iiint« The different kinds of wines produced in Europe and 
* n d,ffcwm other part 3 of the world arc many ; the principal of them 
* r , ' sri ' ao d their qualities are well known : a catalogue of them 
would fetve no purpofe here. We Atatt, however, fubjoin a 
table of the quantities of the ingredients of the principal 
kinds from Neumann's Chemiftty. 
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The colour of wine is frequently artificial ; a deep red is 
almoft always the effe& of artificial additions, as of the red- 
woods, elder berries, bilberries, &c. In France ro fecrct 
is made of tlicfe pra&iccs, the colouring matters being pub- 
licly thrown out after they have been ufed. 

It is well known to be a common prattice among winc- 


coopcn, innkeepers, and other dealers in wines, to idtdle- WW. 
rate bad wine in order to conceal iti defects : if, for i»- - 

ftance, the wine be four, they throw into it a quantity 
fugar of lead, which entirely takes away the lour ta&e. tl31 , „f 
For fimibr purpofes alum is often mixed with wine. Such *iuc- 
fubftances, however, are well known to be extremely perni- 
cious to the human cnnftit utioti ; it becomes ot importance 
therefore to be able to deteit them whenever they happen 
to be contained in wine. Several chemifU who have turned 
their attention to this fubjett, have furmlhcd us with teds 
for this purpofe. y 

To difeover lead diflolved in wine, boil together iu a pint To drtrA 
of water an ounce of quicklime and lulf an auitcr ot flour £*•> in 
of brim Hone ; and when the hquor, which will be of a yel- w,n< * 
low colour, is cold, pour it iuto a bottle, and cork it up 
for ufe. A few drops of this liquor being dropt into a I 

glafs of wine or cydi r containing lead, will change the whole 
into a colour more or lefs branrn, according to the quantity « y,t. 
of lead whieh it contains. It the wine be wholly free from 
lead, it will be rendered tutbid by the liquor, but the colour 
will be rather a dirty white than a black brown. 

Py this left, however, iron is alfo precipitated when dil- 
folvcd in wine, and is apt to be taken for lead ; a raiftake 
which has ruined ftveral honeft merchants. The following 
teft is therefore preferable, as not liable to the fame incon- 
venience. g 

Take eq-jal parts of calcined oyfter-fhells and crude ful- An ehcr 
phur in fine powder, and put them in a crucible, which medud. 
put into a fire, and raile the heat fuddcnly till it has been 
exposed to a white heat for 1 5 minutes. Then take it out, let 
it cool, beat the ingredients to powder, and put them into 
a well corked bottle. To prepare the teft-iiquor, put 20 
grains of this powder, together with 120 grains ot cream 
of tartar, and put them into a ftrong bottle, fill it up with 
water, boil it for an hour, and let it cool. Cork the bottle 
immediately, and fluke it from time to time. Arter fomc 
hours repofe, decant off the clear liquor into an ounce vial, 
having firft put 12 drops of muriatic acid into each vial. 

Cork thefe vials accurately with a little wax mixed up with 
a little turpentine. One part of this liquor, mixed with 
three parts of iulpe&ed wine, will difeover the pretence of 
the fmallcft quantity of lead or copper, by a very fenfiblc 
black precipitate, and of arfcnic by an orange precipitate 1 
but will have no effect on iron, if theTC be any : the prefence 
of which, however, may be afeertaioed by adding a little 
potalh, which will turn the liquor black if there be any 
non. Pure wine remains limpid after the addition of this 
liquor J. f JmaoIJt 

As this fubjett is of importance, wc (hall add M. Four-^Af*'* 
croy’s obfei vat ions on the ftate in which lead cxifts in wine, ® r 
and on the methods of difcovrring its pretence ; “ Of the dit- 1 ^ 

ferent principles which compote wine, there was no doubt >• ate of 
(fays he) but that adds were the only ones which were ca- lcafi in 
ptible of diflhlving oxyd (coJx ) of lead. But was it the tarta- wufc * 
reous acid always contained in larger or l’maller quantity in 
wiue,orthe acetous acid developed in thofewhich have become 
fharp, and which there is a greater temptation to fweeten ? 
Experience had proved to me that the acidulous tartrite of 
potafh, or the cream of tartar, takes oxyd of lead from the 
acetous acid, and a precipitate of tartrile of lead is formed ; 
the pure tartarcous acid prepared in Scheele's method pro- 
duces the fame effed. In order to underftand how the 
fharp wine which cortains thefe two acids can hold the oxyd 
of lead in folution, 1 made the experiments which gave me 
the following refults : r. 'Die acidulous tartritc (ertm. tori.) 
has no fcnfible attion upon the ox yds of lead ; 2. The pure 
tartareous acid has a flight adton upon the oxyds, and forms 
on their furface a little tartrile of lead { tartanfed trad), in 
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Viine. ■ white pow< 3 «r ; Wine which only contains the tarta- 
rcout ackigle, would not have any action upon the femi- 
vitrous oxyd oi lead or litharge ; 4. 8hirp wine which we 
attempt to fwccten by this oxyd of lead, acts firlt upon it 
by the acetous acid it contains ; 5. When this acetitc 
®f lead is formed, the tartareous acid precipitates it in 
the form of tartrite of lead : this is proved by the precipi- 
tate which the folution of the acetitc oflead or fngar of lead 
form* in the wine ; 6. But the acetous tek!, if it be in hr, ye 
enough quantity, rediffolves the tartrite of lead in the wine 
juU a« diftiiled water woutd. Bergman ha* pointed out 
this foiution of tartrite of lead in acetous acid for diftin- 
guifliing the laitareous fait from the fulfat of lead (ritrit/of 
lead) ; 7. As this folution of tartrite of lead in the acetous 
acid is much quicker, and mote cafy in fharp wines than in 
diilillcd water and vinegar, it is probable that the caufe of 
this difference depends upon the citric and malic acids which 
I have found in wine, and which I fhvll take notice of 
attain ou another occafion ; S. I.itharged wine then, or wine 
fwettened with lead, contain* tartrite difftdved in the ace- 
tous acid, and perhaps at the fame time in the malic and ci- 
7<9 trie acids. 

!• fo»m« 44 It was neccflary afterwards to know the properties of this 
si a«to- combination. What experience has taught me is as fob 
oTkalf 1 <>WS ; * particularly examined the tartrite of lead and its 
Motion in acetous acid. The tartiite of lead is fcarcely at 
all Soluble in water ; it i» in the form of powder, or of fmall 
white grains which have no fen*ble tafte ; when it is diffol- 
ved in vinegar, the vinegar is foftened, its fturpnefs is dimi- 
nifhed remarkably, and the folution takes a flight fwcetith 
much lefs ft rung than that of the pure acetitc of lead. 
This tafte prove* that the union of the tartrite of lead with 
vinegar is not only a folution like that of fait in water, 
by which the properties of the fall are not changed, hut a 
combination which gives occafion to rew properties. It is 
a kind of a triple fait, different from thofe we have hitlserto 
know.i, *orm«d of two acids and of one bafe ; whereas the 
other triple lalts deferibed hitherto are cnrnpofrd of one 
acid and two bafe*. I name this new triple fait ueeto-f art rite 
of kad. The acetous acid adheres to it more than water in 
a common foiution : what is remarkable in this combination 
is, that the two acids appear to adhere to the bafe with an 
equal force, although they have a different attraction for it: 
nothing n neceffary to produce this equilibrium, hut to unite 
firfl the oxyd of lead with the acid to which it adheres the 
moft ftroncly, and afterwards to put this firfl compound in 
1, cor;: act with the weaker acid. 

OtStr me- ** It was neceffary, ir. order to difeover eafy and certain 
methods of afeertaimng the pie fence of had in wine, to exa- 
ikisfait.* r3 ’ nc CRPe ptoperties and phenomena of the de- 
compohtions of the aceto-tartrite of lead. Fixed alkalis 
and ammoniac ( volatile a! tail) precipitate from this fait an 
oxyd 0? lead, which is of a grcyifh white colour ; but as 
they occafion a precipitate in pure wine, they cannot be of 
any ufe. The iulphurie (vtfraoAr) acid decompofe# the 
aceto- tartiite of lead, and forms with it mlhintly fnlFat of 
lead; which being very little foluble, and vciy heavy, is pre- 
cipitated. The oxalic, or pure faccharine acid, and the aci- 
dulous oxalat, or the fait of fond of the (Imps, likewife de- 
compofe this talt, and take from it the lead, 'ITtc oxalat 
of lead is precipitated in great abundance : thefe two acids, 
the fulphuric and oxalic acids, not producing any precipi- 
tate ir. pure wine, are very proper to Ihow the prefence of 
lead in wine. The fulfat and oxalat of lead, when they are 
precipitated fiom wine, are coloured, whereas they are very 
white when they are formed in diddled water ; but their red 
or brown colour docs not prevent us from difeovering them 
by a very Ample method. If the precipitates be collected 
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with care, and are cautioufly heated upon ft coal with a ^ 

blow-pipe, they fmokc, become white, exhale vapours, pafi k--v ’ “ 
fuccefBvely thro' the ftates of the red and yellow oxyd* of 
trad, and at length are reduced into metallic globules at the 
inltant they' are perceived to be agitated by a very evident 
effervcfcencc : if we ctafe to blow at this inftant, we obtain 
globules upon the charcoal. In order to this, it is neceffa- 
ry, however, that the charcoal be folid, and be not cracked, 
and that we Ihould not have blowed too flrcnr»ly ; otherwife 
the globules would be abforked, and would disappear. The 
fulfat of lead requires a lonjfcr time to be reduced than the 
oxalat of the fame metal, and there is a greater h*zird of 
lofing the metallic particles, which, belide, are in fmall quan- 
tity. 

** To thefe two firfl proceffer, already fufficientiv certain 
of themfelves, I wilhtd to be able to add ore whic h might be 
capable of pointin > out inilantly the prefence of lead, by an 
appeararce belonging exclufivety to this mtti!, and which 
might unite to this advantage that of msnifefting very fmall 
quantities of it. Diftiiled water impregnated with fulphurated 
hydrogenous gas, or hepatic gas, extricated from folid alkaline 
fulphurets (tfwn of ftAphur') by acids, prefented me with 
thefe properties. This folution blackens very deeply that 
of the aceto-tai trite of lead, and render* vcrVrth °f this I** 1 
in water or in wine very fenfible. The fenfibility of this 
reactive is fuch, that we may dilute litharged wine with a 
fufficient quantity of water to take away alnoft entirely the 
colour of the wine, and this rcadtivc will Hill produce a very 
manifeft alteration. The fulphurated water has, befide*, the 
advantage not to oecifion any change in the wines which do 
not contain a metallic fubftarce, and it is not precipitated 
by the acids of wine, like the folutions of alkaline lulphu- 
rets. In order to procure this rcaftive pure, it is neceffary 
to prepare it at the inftant of the experiment, by receiving 
in a vial full of diftiiled water, and inverted upon a in elf of 
a fmall hydro-pneumatice apparatus, filled with diftiiled wa- 
ter, the fulphurated hydrogenous gat, feparated from the fo- 
lid fulphuret of potafh by the fulphuric or muriatic acid, and 
fitft filtered through water in another vial ; when the fecond 
vial contains the third of its volume of the fulphurated hy- 
drogenous gas, the gas is fhaken ftrongly with the water, 
which fills the two-thirds of the vial; and when the abforp- 
tion is over, the tell liquor is prepared. This reactive 
changes very croickly in the air : it is neceffary to make it 
the moment it is to be employed, and to keep it in a 
veffel quite full and weft corked. If there were any fear 
that the black colour and the precipitation by the glfeouv 
fulphurated water /Tumid not be fufficient to prove the pre- 
fence of lead in fpirituou* liquors, I would ohferve, that thi* 
fear would he diminifhed by employing the three rca&ives 
mentioned in this memoir, ant) by depending only on the 
corrcfpondent effect of thefe three rea&ivcs : but all fufpi- 
cion would be removed, by rednein - the three precipitates 
by the blow pipe, and obtaining globules of lead from each 
of them.** fl 

Some years a.*o, the Academy of I.yon* propofed theMediod 
following prize quell ion, What is tlie bell method of afccr-f f dcrcCt- 
taining the prefence and tlie quantity of ahem di ^olvcd 
wine, cfpecially in very deep coloured red wine ? The prize jn wmc. 
was gained by M. J. S. Ikrattd. From his experiments, it 
appears that a mixture of lime-water aod wine in anp pro. 
portion whatever, will at the end of 12 or 1 j hours fumi/h 
a quantity of cryftah, which may be feparated by filtration, 
and that thefe ciyftal* will be eafteft dtfcovetrd when the 
quantities of wine and lime water arc equal } but that wine 
containing alum diffolvcd in it, will not form cryftals when 
mixed with lime-water, but inertly depolits a muddy fedi- 
ment. To know therefore whether any wine contains alum 
z or 
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<r rto», we hwe only to mix a fmall quantity of it with lime- 
water : if cryftals are formed, it contains no alum } if not, it 
does, Again, if wine contains alum, the refiduum that re- 
mains after filtration will, as it dries, fplit into quadrilateral 
ferments, which will detach themfelves from the paper 
w hich contains them ; but if the wine contains no alum, the 
refiduum, after it is dry, will icm&in united and attached to 
the paper. If one meafure of wine and two thirds of a 
rr.eafure of lime-water depofit cryftals, we arc certain that 
if the wine contains alum, the proportion of that alum to 
the wine will be lefs than I to i 152 ; if, when equal parts 
of wine and lime-water are mixed, no cryftals be dcpolitcd, 
we may be Cure that more than 393th pert of the mats of 
wine con hits of alum. 

A great proportion of the wineconfumed in this country 
is brought from Spain and Portugal ; government has al- 
ways difeouraged the importation of French wines by heavy 
taxes. Wc are not fure how far fuch condnd is founded 
on good policy, as the French wines are confeffedly thebeft, 
and might be the chcapeft ; but fuch is the jealoufy and en- 
mity that has always fubfiftcJ between Britain and France, 
that both nations have been contented to injure themfelves 
provided they could do a greater injury to their neighbours. 
Bcfidcs, the advantages which Britain derives from the Por- 
tugal trade are very great, and it would not be cafy per- 
haps to fccorc them on any other terms. 

It may be worth while to infert here a few dfrtflions about 
the treatment of wines after they have been impoited into this 
country. — On landing, the lefs they are expofed the better ; 
for they are affc&cd by the fcafoni, and more or left by cli- 
mate. March aud April are the proper times for lliippitig 
wines from France, and they will be landed in England and 
Ireland in the fame degree of temperature. The great art in 
keeping wines is to prevent their fretting, which 11 done by 
keeping them in the fame degree of heat. In fpring and fall, 
the wines in Bourdeanx are fubjeft to changes that may be dan- 
gerous, if not prevented by neceflary rackings : thefe changes 
arc folely the effeA of the feafons. If wines are chilled, 
and of courfe turn foul, from being (hipped and landed in 
cold weather, they will foon recover by putting them in a 
warm vault, well covered with faw-duft. As foon as they 
are in the vault, they ought to be covered up. But if (hip- 
ped and landed in fumracr, if the (mailed degree of fermen- 
tation be found on them, it will be requilitc to dip the bung 
clothes in brandy, and leave the bungs loofe for fome days, 
to give it time to cool ; and if in a fortnight or three weeks 
the fermentation do not ccafe, and the wine become bright, 
it will be proper to rack it (matching the hog (heads well 
with brimftone), and force it with the whites of eight eggs. 
If it then becomes fine, bung it tight* and let it remainio 
until it is bottled. If wines new landed arc wanted foon 
for the bottle, it will be neceflary to force them immediate- 
ly, and let them remain bunged ck>fc for at leail a month, 
to recover from the forcing, or if tvro months the better ; 
for wines bottled in high order come much (ooncr into 
drinking than if bottled when flat, which all wines arc after 
forcing. Wine mud never be bottled the lcaft foul, which 
produces a tendency to fret ; and if bottled in this ftatc, will 
never come in order, but may pofllbly be loft : for this there 
is no remedy but repeated rackings; and care mud be taken 
(after rinfmg the hogfheads well and drawing them) to burn 
a good piece of match in them. This cools the wine, and 
there is no danger of hurting the colour, for it recovers it 
in a little time : but if it did, it is abfolutely neceflary ; for 
if wine is fullered to continue on the fret, it will wear itfelf 
to nothing, Wines bottled in good order may be fit to 
drink in fix months ; but they are not in perfe&ion before 
twelve ; from that to two years they may continue fo ; but 
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it would be improper to keep them longer, for wines in ge- 
neral have not the body they had formerly, from the vines 
being too much forced. 

It fometimes happens that wines feuddy and ftubbom 
will not fall with one or even two foicings. It will then be 
proper to give them five or lix gallons of good ftrong wine, 
and force them with the whites of a dozen eggs, with a 
tea-lpoonful of fand produced from fawing- marble, or a fmall 
fpoor.ful of fine fait. Bottled wine in winter (hould be 
well covered with faw-duit, and if the vaults are cold and 
damp, Ilrew it deep on the floor ; if faw-duft is thrown up- 
on the hogfheads, and their (ides are bedded fome inches 
thick, it will keep them from the fret. 

The fame treatment is to be regarded with white wines, 
except that they require to be higher matched, particu- 
larly Mufcat wines ; fuch a* Frontignac, Beziers, flee, 
which being often fweetened with honey, are very fubjcA 
to fret ; and thefe only fiequcnt rackings, with a great deal 
of brimftone, can cool. Hermitage, from not being fujfici- 
cntly dried, and poflefling more richncfs than claret, is alfo 
very liable to come on the fret, and will require much the 
time treatment as the Mufcut wines. Attention (hould be 
had to bottle in fine weather, when the wind is north ; but 
to avoid cold or froftv weather. The months of April and 
O&obcr are favourable. The beft time to bottle port wine 
is four years after the vintage, and to keep them two years 
in bottle before you begin to ufe them. When wines arc 
Tacked, and the lees immt uiarriy paffed thro' flannel bags into 
clofc-ncckrd jars, and directly bottled, there will be very little 
loft by rackings, as the wine when fine may ferve for filling 
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up. 

When wines are deftined for warm climates, it may be pro- 
per to rinfc the hogfheads with brandy; aud in bottling many 
rinfe the bottles and corks with it. Wines that have re- 
mained a certain time (three or four months) in a vault, and 
made lefs or more lee, ought never to be fent into the coun- 
try without firft racking them, otherwife they may be liable 
to fret ; and if bottled in that ftatc, may riik being loft. 

Wine* which may be ordered for immediate drinking 
will be forced on the (hipping, and in a few weeks after they 
are landed will be fit for the bottle. The forcings proper 
for claret arc the whites of a dozen eg(S, beat up with a 
tca-fpoonful of fine fait, and well worked with a forcing 
rod. Take care to ufe no bad egg. This is tor one hogf- 
head. 

The forcing for white wine is ifinglas difiolved in wine. 

One ounce is Fuffident for two hogfheads. No fait is to J>e 
ufed in forcing the white wines. See Croft on li'inet, 8vo, 

... 14 

We (hall infert here the following receipt for making Receipt for 
raifin-Kuine. — To a 20 gallon veffd take 100 pounds of rai- making 
fins ; pick off the ftalks, chop them grolsly, and put 
into an open tub more wide than deep. Add two parts in 
three of the water to them, aud let them ftand 1 y days, 
dining them well every day. Then drain and prefs them, 
putting afide the liquor that runs from them. Add the 
remainder of the water to the raifins that have thus been 
preffed, and let it ftand upon them one week, frequently flir- 
ting them as before. Then prefs off the liquor, and add it 
to what you firll collected; putting both runnings to- 
gether into your vcflcl, together with one quart of brandy. 

To colour it, burn three- fourths of a pound of fugar into 
a fmall quantity of the liquor, and add this to the wine. 

When the liquot in the barrel has done finging, flop the vcf- 
fd dofc, and let it ftand till fit to be bottled. The greater 
the quantity which the veil'd holds, and the longer it is kept 
in the wood, the better will it be. 

IV a machine contrived to fqueeze the juice out 

of 
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©f gripes, am! confiding of feveral pieces of timber, variotif- 
\j difpofcd, which compufe three bodies of timber* work, 
elofely united to the axis which Cerves as a faring whereby 
it may be moved by the vice. Of thefe there are different 
Crev at well as different con ft rod ions ; for an account of 
which, illufl rated by figures, fee Miller’s Gardener’s Dic- 
tionary, articlr* /F ist-Prtft. 

Spirit of ff/w, or ahohoI % a rame given by chemifts to 
every ardent fpirit produced by ditlillation. See Cutunitr- 
Index. 

WING, that part of a bird, tnfed, See. whereby it is en- 
able! to fly. See Bird and Ornithology. 

Wings, in military affair*, are the two flank* or eatreme* 
©f an army, ranged in form of a battle ; bcinj the light and 
■left frdea thereof. 

WINTER, one of the four'fcafons or quarters of the 
year. See Siason, See. 

Winter commences on the day when the fun’* diftince 
from the zenith of the place is created, and ends on the 
day when it* diilance k at a mean between the created and 
lead. 

Under the equator, the winter as well as other fcafons 
return twice every year ; but all other places have only one 
winter in the year ; which in the northern hemilphcre begins 
when the (un is in the tropic of Capricorn, and in the fouth- 
ern bemifpherc when in the tropic of Cancer ; fo that all 
place: in the fame hemilphcre have their winter at the fame 
time. , 

IViNtFR’Berry. See Thysalis. 

WINTER A, in botany: A genu* of plants of the 
clafs of po(yanJria t and order of pentagynia ; aud in the na- 
tural f)ltem arranged under the 12th order, Holoract t. 
The calyx is three lobtd ; there are fix or twelve petals ; 
tlgre is no ftyle ; the ftuit is a berry, which is dub-lhaped 
as well as the germcn. There aie two fpecics ; the aroma- 
tic* and grinadenfi*. 

tVmtera arvmctua, is one of the larged fored-trees upon 
Terra del Fuego ; it often lifts to the height of 50 feet. 
Its outwaid bark is on the trunk grey and very little 
wrinkled, on the branches quite fmooth and green. The 
branches do not fprrad horizontally, but arc bent upwards, 
and form an elegant head of an oval fhape. The leaves come 
out, without order, of an oval elliptic fhape, quite entire, 
obtufe, flat, fmooth, fhining, of a thick leathery fuhdance, 
evergreen, on the tipper fide of a lively deep preen colour, 
and of a pale btuifh colour underneath, without any nerves, 
and theii veins fcaiccly vifiblc ; they are fomewhat narrower 
near the footflalks, and there their margins are bent down- 
wards. In general, the leaves are from three to four inches 
long, and between one and two broad ; they have very (hort 
footftalks, feldom half an inch long, which are fmooth, con- 
cave on the uppt$ fide, and convex underneath. From the 
fears of the old footftalks the branches are often tubcrcula- 
tcd. 

The peduncles, or footftalks for the flowers, come out 
of the axiilet Jtefiomm, near the extremity cf the branches ; 
fbey are flat, of a pile colour, twice or three times fhorter 
than the leaves ; now and then they fupport only one flower, 
but are oftener near the top divided into three ftiort branches, 
each with one flower. The brafite* arc oblong, pointed, 
concave, entire, thick, whitilh, and filuated one at the ba- 
fts of each peduncle. 

There is no calyx ; but in its place the flower is fam>onded 
with a fpathaccmttgcm, of a thick leathery fubftancc, green, 
but reddifh on the fide which has faced the fun : ■before this 
gem burfts, it is of a round form, and it* fize i* that of a 
small pea. It burfts commonly fo, that one fide is higher 
than the other, and the fegmentt are pointed. The corolla 
Vol. XVIII. Part II. 


W I N 

confifts always of feven petal*, which arc oval, obtufe, con- Winter*, 
cave, ©refit, white, have fmall veins, and are of an une- ’ " * ■ 
qual fize, the larged fcarcely four lines lun^ ; they very 
f< on fade, and drop off almoft as (bon »* the trem fcutfts. 

The filaments are from 15 to 3?, and are placed on the flat 
end fide of the receptacle ; they are much fhorter than the 
petal*, and gradually dec 1 cafe in length towards the fide*. 

The antbencare larttC, oval, longitudinally divided 1 into two, 
or as if each was made up ol two oblong anther*. The 
germina are from three to fix, placed above the receptacle, 
turbinated, or of the fhape of an inverted fig ; flat on the 
infidc, and fomewhat higher than the (lamina ; they have no 
ftyle6, but terminate in a lligma, which is divided into two 
or three fmall lobes. 

Dr Solandcr, to whom the world is indebted for the de- 
feription, never (aw the fruit in its perfectly ripe (late ; but 
could conclude from the unripe fruit which he faw in abun- 
dance. that each germcn becomes a feparate feed-veffcl, of a 
thick flcfhy fubftancc, and uol’tscular ; and in each the rudi- 
ments of three, four, or five feeds were plainly difcernible. 

See Plate DXL. where 1. represents the fpathace- 
ous gem, a f tcr it is burft open. 2. The fame. 3. The 
fame (*) with the corolla (b) remaining within it. 4. One 
of the petals fpread out. 5. The (lamina (<0 and the pill ilia 
(b ) after the gem and the corolla are taken sway. 6 The 
outfidc of an anthera (0) with its filament (fi). 7 * The in- 
fidc of the fame. 8. The germina (a) fituated on the 
centre of the receptacle, after the (lamina have been remo- 
ved ; the lobated ftigma (b). 9. The convex or outer- 

mod fide of a germcn (a) with its lligma (A). 10. The in* 
fide of the fame. it. A gcimen cut open longitudinally, 
fo as to (how the rudiments of the feeds 12. A germcn 
cut through tranfverfely. 

The weather is much more feverc in the ch'mate where 
thefe trees are natives than in Britain ; here, therefore, it 
it thought they would thrive very well. 

The bark of the winters, or winter’s cinnamon, brought 
over by the Dolphin, in refpefit to figure, exafilljr rcfembles 
that which was delineated by Clufius. The pieces arc about 
three or four inches fquare, of different degrees of thickncfis, 
from a quarter to three quarters of an inch. It is of a dark 
brown cinnamon colour ; an a-omatic fmcll, if rubbed { and 
of a pungent hot fpicy tafte, which is lading on the palate* 
though imparted (lowly. It lias the name of winter's tinrui- 
mot r, from a faint refcmhlance in colour and flavour to that 
grateful aromatic, thou rh differing from it greatly in every 
other retard. This bark is only brought to us f-om the 
Straits of Magellan, and is the produce of the tree above de- 
feribed ; much celebrated as an antifcorbutic by the firft 
difcoverCT*, but unknown in theptadire of phyfic, no quan- 
tity, except as a curiofity, having been brought t<i Europe 
till the return of tltcfhips fent out on the expeditions to the 
South Seas. The bark, which was fubft.it uted in the room 
of this is the cnnella alba of the (hops. See Cunllla. 

From feveral experiments made by Dr Morris, the cor- 
tex magrllanicus appears to be an aftringent of a particular 
kind, and therefore likely to be of ufc in feveral manu’ac- 
tures. Water is the proper folvcnt ©t this bark ; though 
the (aline, tummy, and refinous parts are lo blended in it, 
as in faffron and fome other vegetables, that it parts with 
them readily in proof and rrdihed fpirit* of wine, though 
not in fo gTeat a quantity. 

The infufion and dccodion of this bark were of fo grate- 
ful an aromatic biljer tafte, that it feems likely to be a plea- 
fant vehicle for fome of the naufeoua drugs. With this 
view, on fuhftitnting the powder of this bark fot the carda- 
mom feeds in making the in ufion of fenna, as dire filed in 
the London Dilpcmatory, the naufeous Cn.tU and tafte ot 
5 S * that 
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that excellent purgative was fo cffc&utlly covered, ai to be 
fcarccly diltinguifhcd by the niccft nalate. Tinfturc of rhu- 
barb alfo prepared with this bark inllcad of cardamom* lecra- 
ed *ar left dilagrccablc. 

WIRE, a piece of metal drawn through the hole of an 
iron into a thread of a finenefs anlwerable to the hole it paf- 
fed through. 

Wire* are frequently drawn fo fine as to be wrought along 
with other threads of iilk, wool, fha, See. 

The metals moft commonly drawn into wire arc * T old, 
filver, copper, and iron. Gold-wire is made O’ cylindrical 
ingot# of filver, covered over with a Ikin of gold, and thus 
drawn fuccdfively throueh a vaft number of holes, each 
fmafler and frnallcr, till at laft it is broil 'ht to a fmenefs ex- 
ceeding that of a hair. That admirable du&Hity which 
snakes one of the dtflingtttOiing chiuficrs of gold, i* no- 
where more confpicuous than in this gilt wiic. A cytindcr 
of 48 ounces of filver, covered with a coat of gold, only 
weighing one ounce, as Dr Hallcv informs us, is usually 
drawn tr.to a wire, two yards of which weigh no more than 
one gi*in ; whence 98 yards of the wire weigh no more than 
49 grains, and one finale grain of gold covers the 98 yards; 
fo that the ten thoufandth part of a grain is above onc- 
cighth of an inch long. 

U r /\M of Lap/and. 'Hie inhabitants of Lapland have a 
fort of fhining (lender fubdancc in u f e amon^ them on fete- 
rat occafions, which is much o' the thicknels and appearance 
of our filver wire, and is therefore called, by thofe who do 
not examine its ftrufturc or fubltancc, Lapland wire. It is 
made of the finews of the rein deer, which being carefully 
feparated in the eating, are, by the women, after looking in 
water and beating, Ipun into a fort of thread, o' admirable 
fmenefs and ftrenptn, when wrought to the froallcl fila- 
inerts ; but when larger, is very Aron,', and fit for the pur- 
jKjfe it o' (Length and force. Their wire, as it is called, is 
made of the oneft of thefe threads covered with tin. The 
women do this bufinefs; and the way they take is to melt 
a piece of tin, and placing at the edge of it a horn, with a 
hole through it, they draw thefe finewy threads, covered 
with the tin, throu .h the hole, which prereuts their coming 
OUt too thick covered. This drawing is performed with 
their teeth ; and there is a fmall piece of bone placed at the 
top of the hole, whrrc the wire is made fiat ; fo that we al- 
ways find it rounded on all Tides but one, where it is flat. 

ITiis wire they ufe in embroidering their clothes as we 
do gold and filver ; lliey often fell it to Grangers, under the 
notion of its having certain magical virtues. 

WISDOM, ufually denotes a higher and more refined 
notion of things immediately piefcnttd to the mind, as it 
were, by intuition, without the- afliftarce of ratiocination. 

Sometimes the word i« more immediately uled, in a mo- 
ral Icnfc, lor what wc call prudent t, or dift retion, which con- 
fifts in the found:;cf» of the judgment, and acoudutt aniwer- 
ablc thereto. 

/T/roos* of Solomon , one of the books of the Apocry- 
pha. It abounds with Platonic language, and was proba- 
bly written a r tcr the Chaballifiic philofophy was introduced 
amon.r the Jews. 

WIT, is a quality of certain thoughts and exprelfions, 
much eafier perceived than defined. According to Mr 
Locke, wit lies in the afTcmblagc of ideas, end putting thofe 
together with quicknefs and variety, wherein can be found 
any refembhmcc or congruity, thereby to make up pleafaut 
pi&ures ani agreeable vifions to the fancy. Mr Addilutt 
limited this definition confide rally, by observing, that every 
refcmblancc o; ideas docs not cu minute wit. but thofe only 
which produce delight and furprife. Mr Pope defined wit 
to be a quick conception aud an eafy delivery ; while, ac- 


cording to a late writer, it confifc in an afUnnLtion of di- W?t, 
ilant ideas. * f 

The word wit originally fi milled wifdotn. A •witte was 
anciently a wife man : the w.Uenagcmot, or Saxon parliament, 
an afTcmblagc of wife men. So late as- the reign of Eliza- 
beth, a man of pregnant wit, of great wit, was a nan of vaft 
judgment. Wc (HU lay, in bit witj. cut of bit wJi, for in 
or out of found mind. The word, however, is now' applied 
in a more limited frnfe. 

Without attempting to expofc the inaccuracy of the de- 
finitions above mentioned, or hazarding a definition of our 
own where lo many eminent meu have failed, wc fhall endea- 
vour to Ihow in what true wit coniilis. 

It is evident that wit excites in the mind an agreeable 
furprife, and tint this is owing entirely to the tlrange affem- 
bhige of related ideas preferred to the mind, 't his end it 
effected, l . By debalin ,? thing* pompous or fetmingly grave j 
a. By aggrandifing things little or frivolous; 3. By letting 
ordinary objects in a particular and uncommon point of 
view, by meant not only remote but apparently contrary. 

Of fo much conlcqucncc arc furprife and novelty, that no- dm-leir, 
thing is more taflelcfs, and fometimes dif.; ufting, than d 'lii '.pby 
joke that has become Hale by frequent repetition. For the*/ 
lame reafon, even a pun or happy allufion will appear excel- voL ** 
lent when thrown out extempore in conversation, which 
would be deemed execrable ir. print. In like manner, a wit- 
ty repartee is infinitely more pleating than a witty attack : 
for though, in both cafes, the thing may be equally new to 
the readc- or hearer, the effect on him is greatly injured, 
when there is sccefs to fuppofe that it may be the flow pro- 
duction of ftudy and piemeditation. This, howeve r , holds 
moft with regard to the inferior tnbes of witticifms, of which 
their readinefs is the bell recommendation. 

Wc fhall illuftrate thefe obftrvaiiors by fubjoiuing a fpe- 
cimca or tw o of each of thefe fort* of wit : 

Of the firil fort, which conliih in the debafement of 
things great and eminent, Butler, amongll a thoufcmd other 
inlLnce*, hath given us thofe which follow : 

And now had Phoebus in the lap 
Of Thetis taken out his nap s 
And, like a lobfter boil’d, the mom 
From black lo red began to turn. 

Hudilrjs , part ii. canto X. 

Here the low allegorical ftyle of the firil couplet, and the 
fimilc uled in the fecund, afford us a juft notion of thi» low- 
ed fpecica, which is t'.iilinguifhcd by the name of the InJim 
trout. Another fpccimcn from the fame author you have in 
thefe liqes : 

Great ou the bench, great in the fiddle. 

That could as well bind o’e; as Twiddle, 

Mighty he was at both of thefe. 

And ftyl'd of war, as well a* peace : 

So fome rats of amphibious nature. 

Are cither lor the land or water. 

Jbid. part i. canto t. 

In this coarfe kind of drollery, thole laughable tranflaiionioc 
parapluafes of heroic and other ferioua poems, wherein the 
authors arc faid to be travellred, chiefly abound. 

The fccond kind, confiding in the aggrandisement of little 
things, which is by far tire mod fplcrulid, and dilplays a 
foarsng imagination, thefe lines of Pope w ill ferve to iiiu- 
ftrate : 

At Bcrccynthia, wliile her offspring vie 
In homage to the mother of the fky, 

Survey* around her in the hleft abode. 

An hundred Tons, and every Ton a god : 

Not with Ida glory mighty dulnefs crown’d, 

Shall take thro’ Gruhltrcel her triumphant round ; 

And 
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Andlier Parr.affus glancing o'er at once, 

Behold a hundred fens, and each a dunce. 

This whole fimilitudc i* fpirited. The parent of the cclc- 
ftials is contraflcd by the daughter of night and chaos ; hea- 
ven by Grubflreet ; gevls by dunces. Befides, the parody 
it contains on a beautiful paflage in Virgil adds a particu- 
lar lift re to it. This fpecies we may term the tbrjfomta/, 
or the mock-mnjifiic, It affefta the mod pompous language, 
and fonorous nhrafcolngy, a» much as the other afFtfts the 
feverte, the viWft and moil grovelling dial eft. 

To this clals alfo we muil refer tfte application of grave 
refleftions to mere trifles. For that great and fenotu are na- 
turally aiTociatcd b) the mind, and bkewife little and trifling, 
U fufficicntly evinced by the common modes of expreflion 
on thefe fubje&s ufed in every tongue. An appofitc in- 
ftancc of fuch an application we have from Philips; 

My galligaiktn*, that hare lon ; ; withffood 
The winter's tury and encroaching fro (Is, . 

By time lubdutd, ( Whit mill not time fubdttf!) 

An horrid chafm difctoic. Splendid Shilling. 

Of the third fpecies of wit, which is by far the mod muh 
tifarious, and which refults Tom what may be called the 
queeruefs or Angularity of the imagery, we lhall give a few 
ipecimcn* that will ferve to mark lomc of its principal va- 
rieties. To iiloftiate all would be i’mpoffihle. The firfl 
(hall be where there is an appaient contrariety in the things 
the exhibits as connefted. This kind of contrail we have 
io ihele lines of Garth: 

Then Hydrops next appears among ll the throng ; 
Bloated and big (he (lowly fails along : 

But like a mifer in cxeef* (lie's poor, 

And pines for third amidfl her watery flore. 

Dkfftnjary. 

A fecond fort is, where the things compared are what 
with dialefticians would come under the denomination of 
difparatet , being fuch as can be ranked under no common 
genus. Of this wc (hall fubjoiu an example from Young: 
Health chiefly keeps an Atheill in the dark ; 

A ftver argues belter than a Clarke : 

Let but the logic in his pulfe decay. 

The Grecian he’ll renounce, and learn to ptay. 

Univerfal Pajjion. 

A third variety in this fpecies fprings from confounding 
artfully the proper and the metaphorical fenfc of an expref- 
lion. In this war, one will affi as a motive what is dif- 
covered to be perfectly abfurd, when but ever fo little at- 
tended to ; and yet, from the ordinary meaning of the words, 
hath a fpecimu appearance on a fngle glance. Of ibis kind 
wt have an inllancc in the fubfeq»_*er.t lines: 

While thus the lady talk’d, the kmVht 
Turn'd th* outfide of his eyes to white. 

As men of inward light are wont 
To turn ihcir optics in upon't. 

Hudibraty part sai- canto I. 

For whither can they turn their eyca more properly than to 
the light ? 

A fourth variety, much refembling the former, is when 
the argument or comparifon (for all argument is a kind of 
companion) is founded on the fuppofal of corporeal or per- 
Tonal attributes in what » llrictly not fufceptiblc of them x 
as in this, 

But Hudibras gave him a twitch 
As quick as lightning in the breech. 

Juft in the place where honour’s lodg’d, 

As wile phiiolophm have judg’d ; 
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Becaqfe a kick in that place more Wit 

Hurts honour than deep wounds before. JJ , 

r .... .. . Witchcraft. 

Ibid, put 11 canto 3 . -- . 

The fifth, and only other variety which we fhill mention, 
is that which arifes from a relation, not in the things figni* 
fled, but in the ligti9 of all relations, no doubt the flighted- 
Identity here gives rife to puns and clinches ; rcfemblaiice 
to quibbles, crank:, and rhtrncs: Of thefe it is quite unne- 
ceflary to exhibit fpecimeos. 

Wit (John de), a celebrated penfioncr of Holland, and 
one of the rreatell politicians of his time, was the fon of 
Jacob dc Wit, burgomailcr of Dort, and was born in 162 J. 

He became well (killed in civil law, politics, mathematic*, 
and other fciences ; and wrote a treatife on the Element* 
of Curved Lines, publiihed by Francis Schooten. Having 
taken his decree of doftor of law, he travelled into foreign 
courts, where he became cllecmed for his genius and pru- 
dence. At his return to his native county in 1650, he be- 
came penlionary of Doit, then counfcllnr penfionary of 
Holland and Weft Fried and, inteadsnt and remitter of the 
fiefs, and keeper of the great find. He was thus at the 
bead of affairs in Holland ; but. his oppr*fition to the re- 
cftabtiihmcnt of the office of iladtholder, which he thought 
a violation of the freedom and independence, of the republic, 
coil him his life, when the prince of Orange’s party pre- 
vailed. He and his brother Cornelius were afliflinatcd by 
the populace at the Hague in 1 674, aged 47. 

WITCH, a perfon guilty of witchcraft. 

WI I’CHCRAFT, a fupernatural power which perfona 
were formerly fuppofed to obtain the poffcfiion of by enter- 
ing into a compact with the devil. They gave thcmfelvea 
up to him body and foul ; and he engaged, that they (hould 
want for nothlfig, and that he would avenge them upon all 
their enemies. As foon as the bargain was concluded, the 
devil delivered to the witch au imp, or familiar fpirit, to be 
ready at a -call, and do whatever it was directed, by the 
afiiitance of this imp and the devil together, the witch, who 
was ali noil always an old woman, was enabled to tranfport 
herfelf in the air on a broom-flick or a fpit to diflant place* 
to attend the meetings of the witches. At thcic meetings 
the devil always prcfuled. They were enabled alfo to 
transform the mil vis into various lhapes, particulatly to af- 
fume the *orms o* cats and hares, in wliich they moll de- 
lighted ; to inflict dilealcs on whomfoever they drought 
proper; and to punith their enemies in a variety of ways. 

The belief that certain perfons were endowed with fu- 
pernatural power, and that they were affi lied by invjQble 
(pints, is very ancient. The fagot of the Romans feem 
rather to have been forcerers thin witches ; indeed the idea 
of a witch, as above defcribed, could not have been prevalent 
till alter the propagation or Chriflianity, as the heathens had 
no knowledge of the Chriflian devil. 

Witchcraft was univcrfally believed in Europe till the 
1 6th century, and even maintained its ground with tolerable 
firmnefs till the middle of the fcvcntccnth. Vaft numbers 
of reputed witches were convi&ed and condemned to be burnt 
every year. The methods of difeovering them were various. 

One was, to weigh the fuppofed criminal againll the church PrrwVi*/ 
biblc, which, if Inc was guilty, would preponderate: another, Gt&ffurj. 
by making her attempt to fay the Lord’s Prayer ; this no 
witch was able to repeat entirely, but would omit forne part or 
fcntcncc thereof. It is remarkable, that all witches did not he- 
fitate at the fame place; tome leaving out one part, and Tome 
another. Teats, through which the imps fucked, were indu- 
bitable marks of a witch : thefe were always raw, and alfo 
iuftnfible ; and, if fquerzed, fometimes yielded a drop of 
blood. A witch could not weep more than three tears, 
mid that only out of the left eye. This want of tear* 

5 S 2 was, 
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Wrdienffc was, by the witch -finder*, and evert by Tome judges, co*- 
* fidrred as a very fuhftanlial proof of guilt. Swimming a 
witch w?* another kind of popular ordeal generally prafti* 
fed : for this Ihc was dripped n*ked, and crof .-bound, the 
right thumb to the left toe, and the lc f t thumb to the right 
toe. Thu* preoared, fhc was thrown into a pond or river, 
in which, if guilty, (he could not link \ lor having, by her 
compafl with the devil, renounced the benefit of the water 
of baptifm, that element, in it* turn, renounced her, and re- 
futed to receive her into it* bufom. Sir Robert Kilmer 
mentions two others by fire : the firft, by burning the 
thatch of the houfc of the fufpe&ec! witch ; the othe-, 
burning any animal fuppofed to be bewitched by her, as a 
bog or ox. Thcfe, it waa held, would force a witch to con‘efs. 

The trial by the ftool was another method ufed for the 
dilcovcy of witches. It was thus managed : Having taken 
the iufpeiftcd witch. Hie was placed in the middle of a room 
Upon a thiol or table, crofs legged, or in fomc other uneafy 
pollu-e ; to which it the fubmitted not, the was then bound 
with cords : there the was watched, and kept without meat 
or fleep for the fpace of 24. hours (for, they faid, within 
* that time they Ihould fee. her imp come and fuck). A 
little hole was likewife made in the door for imps to come 
in at ; 2nd led it fliould come in tome lefs difcernible fhape, 
they that watched were taught to lie ever and anon fweepia/r 
the room, and, if they tew any (piders or fiict, to kill them; 
if they could not kill them, then they might be fore they 
wctc imps. If witches, under examination or torture, would 
Dot eonfefs, all their apptrcl was changed, and every hair 
cf their body fil wen off with a (harp razor, led they fhould 
fecretc magical charms to prevent their confeffing. Witches 
were mod apt tea eonfefs. on Fridays. 

By fuck trials as thcfe, and by the accufation of children, 
old women, and fouls, were thoufand* of unhappy women 
condemned for witchcraft, and burnt at the (lake. In the 
18th volume of the Statidical Account of Scotland there it 
the trial of two witches, William Coke and Alifon Dick, in 
Kitkaldy, in >636. Tl* evidence on which they were con- 
demned is abfoiutcly ridiculous : they were, however, burnt 
for witchcraft. The expencc* which the town and kiik- 
feffion were put to on this occafiou were as follows : 


In prlmit . — To Mr Jame* Miller, when he 
went to Frcftownc for a man to try 
them, 47 s. • - L.a 7 

hem. — To the man of Culrofs, (the execu- 
tioner), when he went away the firft 
time, 12 s. - - ora 

hem. — For co? 7 s for the witches, 24 a. I 4 

Item.’ — In purchafing the commif&on, - 93 

hem — For one to go to Finmouth for the 

laird to fit upon their affize at judge, o 6 

Item. — For harden to be jump! to them, 3 10 

hem . — For making of them, - - 08 


Summa for the kirk’s part L. 17 10 Scots. 


The Town’s part of expencesdeburfed extraordinarily upon 
WiUiam Coke and Alifon Dick. 

In prtmu — For ten loads of coals to bum 

them, 5 merks, - - L. 3 6 8 

Item For a tar barrel, 14 s. • 0140 

Item . — For towes, - - O rt O 

Item , — To him that brought the executioner, 218 o 
Item, — To the executioner for his pains, 8 14 o 
Item. — ¥ or his expences here, • o 16 4 


Carry over L. 16 15 O 


Brought over L 16 T$ 

Item . — For one to go to Finmouth Cur the 

laird, • - - 06 

Summa town part, L. 17 1 Scots 

Both, L. 34 1 1 

Or L. 2 17 7 Stcr. 

For a confidcrablc time a r ter the inquifitiun was created, Dr 
the trials of witches (as heretics) were confined to 
tribunal; but the goods of thote who were condemned being T.anf- 
confifeated to the holy office, its minillcrt we-e to a&ive in **>1. ui» 
ditcoverin^ forcerers, that the different governments found 
it ncceflary to deprive them of the co^iuTance of this crime. 

On the continent, commiffsoners were then appointed for the 
difcovciy and convi&ion of witchrs, who, though left active 
thin the inquifitor*, were but too zealous in profecuting 
their fund ion. In 1492, Spicngcr and Inftitor, two per- 
fou* employed in this commiffion, publilhed a collection of 
trials, moil of which had come before themfelves, under the 
title of MalUut M jUjuarum : this lerved as a kind of in- 
ftitutefor their fucceffors. 

T‘l*c fir ft writers againft witchcraft were ftigmatiicd as 
A the ids, though they only endeavoured to prove the im- 
becility of the perfons scented, and lire infatuation or the 
knavery of their accufers. Such were thfc epithet* bellowed 
by Dr Henry More, and even by Cudwoith himfelf. Wic- 
rus, the difciplc of the celebrated zVtrrippa, gave rife to the 
firft great controverfy on this fubjeA. His mafter had 
taught him humanity j a^.d he endeavoured, but with too 
feeble a hand, to Hop the bloody proceedings of the judges. 
Wieru* appears to have been a wclUdiipolcd, weak man, 
with extnifive reading on his fubjed, but too narrow-mind- 
ed to comprehend it thoroughly. He involved himfelf ia 
unfpeakable difficulties, by admitting the a&ion of fuper- 
natural powers in certain difeafes, and in pofleftions, while 
he denied that witches bad any concurrence in them. Thcfe 
appearances (faid he) are ilhifions of the devil, who per- 
fuades fimplc and melancholy perfons that the mifchict be 
himfelf performs, is done by them, and at their pleafurc. 

He was weak enough to attempt the explanation of every 
ftory alleged by his anugositts, without queftioniog the 
truth of the fads. 

Bodinul, a French lawyer of eminence, who had affifted 
at feveral trials of witches, wrote 2gaintt Wicrus, in his Ve~ 
monomania. He urged the concurrent tcftimonics of fuffi- 
cient witneftes, and the confcflioru of the witches themfelves, 
to eftablilh the cxiftcnce of forccry. Wicrus owned that 
the unhappy perfons believed thcmklrcs to be guilty or the 
crimes alleged agalnfl them, but that they were deceived bf 
the deviL But what do you make of the witches meet- 
ings, cried Bofiiiu*? The witches (replied his antagouifb) 
are atrabilious. This explanation was fo unfotisia&ory 
that Wicrus palled for a magician, whom the devil had 
furnifhed with fpectous arguments to fave others from punifh- 
ment. Lcrcbemer, Godclmann, F.wichius, Euraldns, and 
fomc others, followed him, notwithflanding thisftigma ; but 
they were oppofed by men of more acutcncls and confift- 
ency than thcmtelvet ; by Rcmigiua, who had condemned 
feveral hundreds of forccrer* to the flames; Drlrio, whofe 
book is a complete Corpus Magi* ; Cujas, Eraftus, Scribo- 
nius, Camcrarius, and a croud of others. 

In this country, while the belief in witchcraft was fup- 
ported by royal authority (for James I is nniverfally known 
to have written on demonology) countenanced by Bacon, 
and generally adopted among the people, only one writer 
was hardy enough to oppoJe it. This was Reginald Scott, 
who publilhed a collection of impoftures detected, under the 
title of Difcovctics of Witchcraft. James ordered the book 
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WitcFezift t 0 be burnt by the common executioner, and the judges 
WttocA. ^"riniicd f0 hum witches as ufual. Daring the ciru wars, 

■ upwards of eighty were hinged in Suffolk, on the accusa- 

tions of ( Hopkini the witch* finder. Webfter was the neat 
writer awai::fl witchcraft ; but he had a different fate from 
that of Scott, for moft of his arguments were refuted by 
Glanrille. This very acute writer was induced to publifh 
lus Philofophical Confidcrations about Witchcraft, by the 
apprehenfion, that the incfcalmg diftxlicf of witches and 
apparitions tended to affe£l the evidences of religion, and 
even of a Deity. In r.-fpecl of argument, he was certainly 
fnperior to his adverfariei ; hi* reafoning is perfpicuous, 
though fometirocs fubtlr, reded on the mod ipcciocs foun- 
dations of evidence, and arranged with great fie ill. 

Oa the continent, this eontroverfy feemed almoft for- 
gotten, till Bekker puHifhed his MomJt Fttiumie, in 
which he denied the exigence of witches on the Cartefian 
principle, that the Deity is the fource of all adion, confc- 
quemly actions fo op polite to his nature and attributes can* 
nett be fuppofed to exift. He was aafwcrcd by Frederick 
Hoffman, the father of the modern theory and praftice of 
medicine, in his differ tation De Dial oil Potentn in Corpora. 

The l&teft witchcraft frenzy wai in New England, about 
i6q 2, when the execution of witches became a calamity 
more dreadful thin the fword or the pefLilence. The ac- 
cufers became fo daring, that neither civil nor religious 
authority would have proved a fecuniiv againfi their attacks, 
if all the profccutions had not been fud Jody dropped, and 
the pit. oners fet at liberty. So far did thofe wretches pro- 
ceed tn abfurdity, that a Jog was accufed of throwing per- 
fons into fit* by looking at them. As toon as the profe- 
cuiioas were flopped, all reports of witchcraft ceafed. 

it would be ridiculous to attempt a ferious refutation of 
the exiflcnce of witches ; and at prefent, luckily, the tsfk ii 
vnnectffiry. In this country, at lead, the dilcouragefhent 
long given to all ftsfpicton of witchcraft, and the rcoeal of 
the (Dtutcs agrinft that crime, have very much weakened, 
though perhaps they have not entirely eradicated, the per- 
fuafion. On the continent, too, it is evidently on the decline; 
end notwithHanding the exertions of Dr De Hacn, and 
•f the celebrated Lavater, we have little doubt but that 
in a Ciort time poflerity will wonder at the credulity of 
their anccftota. That there ever were witches, is an opinioa 
that cannot for a moment be believed by a thinking man. 
The aAions imputed to them were either ahfurd or im- 
pofiibJe; the witnefTefby whofe evidence they were con- 
demned, either weak enthufiafts or downright villains ; and 
the coijfefRons aferibed to the witches tbemfclves, thceffefla 
of 3 difordtred imagination produced by cruel treatment 
and cxccflive watchings. As to the nightly meetings, demo- 
nologitU themfclrc* have been obliged to confefs, that they 
were nothing clfc but uneafy dreams, often produced by 
h porific eompofitions. The fa£U which have been brought 
forward by the advocates for witchcmft bear in their 
front the moft evident marks of trick and import ure ; and 
this has conit an tly been found out whenever thefe facUhave 
bti-n prnncrly examined. Kee Sorcery. 

WITENA Jtor, or Witena Gemot % among the Anglo- 
Saxon*, was a term which literally fignified the aflcmblv of 
the wife men ; and was applied to the great council of the 
nation of latter days called the parfiAmnt. 

WI t'HERS of a Horse, the jun&ure of the (houlder- 
fconcs at the bottom of tire neck and mane, towards the 
Upper part of the thoulder, 

WITNESS-, in law, a perfon who gives evidence in any 
caufe, and is fvvorn to fpcak the truth, the whole truth, and 
nothing but the truth. 

Trial ly fV i TM.tiMs l a fpecics of trial without the inter- 
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vention of a jury. This is the only method of trial known 
to the civil law, in which the judge is left to form in his 
own bread his fcntcnce upon the credit of the witnefles ex- 
amined: hut it is very rarely uled in the Englilh law, which 
prefers the trial by jury b<forc it in almoft every inftaoce. 
Sate only that when a widow brings a writ of doWcr, and 
the tenant pleads that the hulband is not dead ; this bcinj 
looked upon as a dilatory plea, is in favour of the .widow, 
and for greater expedition allowed to he tried by witneflet 
examined before the judges: and fo, faith Finch, ffiall no 
other cafe ir» our law. lint Sir Edward Coke mentions fome 
others; ?s, to try whether the tenant in a real a&km was 
duly fummoned, or the validity of a challenge to a juror : 
fo that Finch’s obfervation mult be confined to the trial of 
direft and r.ot collateral ifTuea. And in every cafe Sir 
Edward Coke lays it down, that the affirmative muft be 
proved by two witneflet at the kail. 

WITSIUS (Merman), a learned and eminent divine of 
North Holland, born at Enckhuifcn in 1626. He was pro- 
fcflbr of divinity fucceflivcly at Franekcr, Utrecht, and 
Leyden ; and applied himfclf fuccefsfuUy to oriental learn- 
ing, of which hw capital work JE$yptuxa affords fuffirient 
proof. His (Economy of the Covenants between God and 
Men, is warmly recommended by Mr Hervcy in his fheron 
and Afpafio. He died in 170#. 

WIT t'ENBERG, a city of Germany, capital of the 
circle of Upper Saxony, 50 .miles north of Drctden. It it 
under immediate vatTdage, and the feat of an aulic judica* 
tory, a general fuperintendency, an infpcflion and confift* 
ory. The town is not large ; but is well fortified, and 
contains a famous univeriity, in which Mehn&hon was a 
profcflbr. In this place Martin Luther firft began to 
preach agaiofi the pope’s indulgences ; and in the cathedral 
of All Saints he is laid to have been buried. . In the old 
citadel of this town the ancient Saxon cle&ora ufed to re- 
fide. Beside* the univerfity* there is a Latin fchool m the 
town, with fix mailers. The library belonging to the uni. 
verfity is laid to be very valuable. In 1756 the Pruffiant 
being mailers of the town, deftroyed a part of its fortifies* 
tioes. E. Long. 1 z. 47. N. Lat. 51. 49. 

WO AD, in botany. See I satis. . . 

The preparation of wo«l for dying, as pradb’fcd in France, 
13 minutely defcrM by Atlruc, in his Memoirs for a 
Natural Hi fiery of I^ingucdoc. The plant puts forth at 
fi.rtl five or fix upright leaves, about a foot long and fix 
inches broad : when thefe hang downwards, and turn yel- 
low, thvy arc fit for gathering: five crops are gathered in 
one year. The leaves are carried dircftly to a mill, muds 
refembling the oil or tan mills, and ground into a imooth 
pade. If this procefs was deferred for fome time, they 
would putrefy, and fend forth an infupportable ftench. The 
pafte is laid in heaps, prefled, clofe arid fmooth, and the 
blackifh cruft, which forms on the outfide, reunited if it 
happens t« crack £ if this was neglected, liitk worms would 
be produced in the cracks, and the woad would lole a part 
of its ftiength. After lying for fifteen days, the heaps ant 
opened, the craft tubbed and mixed with the inlide, and 
the matter formed into oval balls, which are prefled clofc 
and folid in wooden moulds* Thefe arc dried upon hurdlrsr 
in the fnn, they turn black oa the outfide;. in a clofe place, 
yellowiih, efptcially if the weather he rainy. The dealers in 
this commodity prefer tbc firft, though it is laid the work* 
men find no cor fiderabk difference betwixt the two. The 
good balls arc diitinguiihcd by their bcinj weighty, of an 
agreeable fmcll, and when rubbed, of a violet colour within* 
For the life of the dyer, thefe balls require a faither pie. 
paration : they are beat with wooden mallets, on a brick o* 
lionc floor, ioto a grofs powder ; which it heaped up in 
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the middle of the room to the height of four feet, a fpftce 
bet-g left for palling rouod the fide*. The powder* moift- 
, met! with water, ferments, grow* hot, and throw* out a 
thick fetid fume. It is fhovelled backwards and forwards, 
and moiltened every day for twelve day* ; after which it is 
ftirrtd lefs frequently, without watciing, and at length made 
into a heap for the dyer. 

Woad not only affords a lading and fubftantial blue, 
which, according to the fctle of the dyers, may be reduced 
into nr?.ny different (hades, but is alfo of great ufe in dyeing 
and fixing many other colours. But notwithftanding this, 
and its being a commodity of our own, the ufe o‘ it has very 
much declined fincc the introduction of indi. o ; for the 
purchafe of which large fuma go annually out o r the nation. 
The reaion of this is, that indigo affoids a more lively and 
pica finer colour, is managed with more eafe by the dyers, 
and dots their bulincfs more expeditioufly. Yet with all 
thefe advantages, it is univerfaily acknowledged, that the 
colour which indigo affords is inferior to that of woad in 
many rcfpefta, and particularly in permanency } for which 
reafon, they arc frequently ufed in conjunction ; wold to 
give folidity and fubftancc, and indigo to give brigbtnefs 
and colour. Bnt the worft confcqucncc that ha* attended 
the ufe of indigo is, not barely leidcning the confumption, 
hut abating the price and depreciating the intiinfic value of 
woad ; fo that let* care is taken in the management of it ; 
to which in a great meafurc the inferiority of its colour, 
at leaf! in fomc places, is at prefent owing. The declcnfion 
in it* confumption is not the cafe here only, but aifo in 
other countries j for it was once the great Uaple of Lan- 
guedoc, and was cultivated alfo in Normandy, and in other 
provinces of France ; as it alio is in Spain, Portugal, 
the Azores, and Canary fllands, Switzerland, in the neigh- 
bourhood of Geneva, in different part* of Germany, atid in 
Sweden. 

An idea has been entertained, that by an alteration in the 
manner of curing of it, the inconvcniencics that arc luppo- 
fed to attend the ufe of it might be removed, and that woad 
anight be brought to antwer all the purpofea of indigo ; 
which, if it could be accompliflicd, would be mod certainly 
a rreat advantage, and an advanta »e which every true lover 
of his country would wi(h (hould take place here rather 
than any where ellc. 1 he author of the Natural Hiftory 
of Languedoc fugged*, that woad, if cured in the lame 
manne* as ind-go, might produce as lively a colour ; and 
adds, that from fume experiments made by himfclf, he is 
convinced the method would efFcdfually anfwcr. The cele- 
brated M. I)u Hamel du Monfeau inform* us, that having 
propofed to Mr FontentUe, a phylician in I.ouiliana, the 
cultivating the paftd there in the manner of indigo, that 
gentleman acquainted him, tliat by treating indigo after the 
manner of psftd, he had obtained a very beautiful green : 
which indeed i« always the cafe when the indigo is only al- 
lowed to abforb a finall quantity of oxygen ; for it is now 
well known that its blue colour i* owing to the abforplioa 
of that fra*. 

WOAHOO, one of the Sandwich Iflands, lying to the 
north-weft of Morotoi, at the dillance of feven leagues. 
From the appearance of the north-caff and north-well parts, 
it is the find! iflsnd «*f the group. Nothing (fan exceed the 
verdure of the hill*, the vaiiely of wood and lawn, and rich 
cultivated valleys, which the whole face of the country dif- 
playa. A bay is formed by the north and weft extremities, 
into which a fine river empties itfclf, through a deep valley; 
but a* the water is biackilh for 200 yards from the en- 
trance, watering in it is not convenient. It contains about 
6r,coo inhabitants. Lieutenant Hergeft, commander of 
the Dxdalus ftordhip, who had been feat from England, 


in 1791, to New South Wales, and thence to the Southern 
Pacific Ocean, wij» a fupply of provifiuna for the l)ifco- 
very floop, Captain Vancouver, then ou a voysgc of difeo- 
very, was here furprifed and murdcicd by the natives, to- 
gether with Mr Gooch, the altronomcr. W. Long, j 57. 
51. N. Lat. 21. 4$. 

WODEN. See Odin, and Mythology, n° 40. 

WODEVILE (Anthony), earl o: Rivers, brother to 
the queen of Edward IV. was bom in the end of 1442, or 
in the beginning of 1443. Though one of the moil ac- 
comphlhcd men of his age, very little is known of his pri- 
vate hiftory. He was early and conftantly employed either 
in the tumult* of thoi'c turbulent times, or in diicharging 
the duties qf fomc of the Inched offices of the Hate, with 
which he was invclled. Yet he found lcifurc to cultivate 
letters, and to be the author of works which, though of little 
■ value now, mxdc fomc noife in that age, when learning vat 
at a low ebb in England. Thefe conlilled chiefly of tranf- 
lationi fjrom the French ; and his Lordfhip, with his print- 
er Caxton, were the firft Enflilh writers who had the pica- 
fure to fee their works publifhcd from the pref*. This ac- 
Complifhcd, brave, and amiable nobleman was treacheioufly 
impriloncd by Richard III. in Porn fret caftle, where, du- 
ring his confinement, he compofed a Ihort poem, which haa 
been preferred by John Rou* of Warw-ick, and breathes, 
fay* Dr Henry, a noble fpirit of pious refignation to his ap- 
proaching fate. He was beheaded on the 23d of June 1483, 
in the 41ft year of his age. 

WOLAWj a town in Germany, in Silefia, and capital 
of a duchy of the fame name. It is lur rounded with llrong 
walls and a morals, and one part of the homes are built with 
Hone. The caftle is alfo cncompaffed with deep ditches, 
and the greateft part of the inhabitants arc employed in a 
woollen manufactory. Jn 1709 a Protcffant church was al- 
lowed to be built here. It is teated on the river Oder, 20 
miles north- weft of Breflau t and 32 fouth call ot Glogau. 
E. Long. ifi. 54. N. Lat. 51. 18. 

WOLD, Weld, or Drtts Weed. See Reseda. 

WOLF, in .-oology. See Can is. 

lVoir-Ftfb % or Sta-tVolf Sec Akarchicas. 

Wolf or IVoo/f Poi/cn. See Poison. 

WOLFE (Major-general James), was bom at Wcftcr- 
ham in the county of Kent, about the beginning of the year 
17*6. His father was Lieutenant-general Edward Wolfe. 
He went into the army when very young ; and applying 
himfclf with unwearied affiduity to the ftttdy of his profeU 
fion, foon became remarkable .‘or his knowledge and his ge- 
nius. He dillinguifhcd himfclf at the battle of Lafclt when 
little more than 2D, and received the higheft encomium* 
from the commander in chief. After the peace he Hill con- 
tinued to cultivate the art of war. He contrived to in- 
troduce the greateft regularity and the exacted difeipline 
into his corps, and at the fame time to preferve the affedioa 
of every foldier. In 1758 he was prefent aB a brigadier- 
general at the fiege of Louifbourg. He landed firft on the 
idand at the head of hi* divihon; and in (pitc of the violence 
of the furf, and the force and well diredied fire of the ene- 
my, drove them from their pod with great precipitation. 
The furrender of the town, which happened foon after, was 
in a trreat meafure owing to his activity, bravery, and Ikilt. 
The fame which he acquired during this fiegc pointed him 
out to Mr Pitt, who was then minifter, a# the propereft 
perfon to command the army deftined to attack Quebec. 
This was the mod difficult and the mod arduous underta- 
king of the whole war. Quebec was the capital of the 
French dominions in North America ; it was well fortified, 
fituated in the mrdll of an hoilile country, and defended by 
an army of 23, coo men, regular* and militia, befides a con- 
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fidcraUe number of Indian allien. The troop* defined for 
this expedition confined of ten battalions, making up alto- 
fc then about 70CO men. Sucli was the army declined to 
op poic three time* their own number, defended by fortifica- 
tion*, id a country altogether unknown, and in a 'ate ftalon 
in that climate for null tar y operations. But this little army, 
fays an officer who w~.it prefent at that expedition, and who 
has been fo obliging as to communicate all the information 
we defrred, was always (anguine of fucccis ; fbf they wire 
commanded by General Wolfe, who, by a very uncommon 
magnanimity and m blent fs of behaviour, had attached the 
troops fo much to his perfon, and inipired them with fuels 
rclolution and fteadtoels in the execution of their duty, that 
nothing kerned too difficult for them to accomplifh. 1 he 
•dmirahlc He ill with which his meafure* were planned, tind 
the prudence and vigour with which they were executed, is 
well known. He landed his army on the northern {bore of 
the river St Lawrence in fpite of the enemy, and forced 
them to a battle, in which they were completely defeated. 
The confequtnce of this battle was the rcdu&ion o* Que- 
bec, and the corqucft of Canada. In the beginning of the 
battle Gener al Wolfe was wounded in the wrill by a mufket- 
ball : he wrapt his handkerchief round it, continued to give 
bis orders with his ufual calmnrfs and pcrfpicuily, and iiv 
formed tire foldier* that the advanced parties on the front 
bad his orders to retire, and that they needed not be furpri 7 
fed when it happened. Towards the end or the battle he 
received a new wound in the breaft ; Ire immediately retired 
behind the rear-rank fupported by a grenadier, and laid 
bimfclr down on the ground. boon after a firout was 
beard; and one of the officer* who flood by him exclaimed, 
•* See how they run !” The dying hero a/ked with tome 
emotion, “ Who run?” “ i'he enemy (replied the oificci ) j 
they give way every where.” The general thcr. faid, 
“ Bray, do one of you tun to Colonel Burton and tell him 
to march Webb's regiment with all fpecd down to Charles 
river, to cut off the retreat o‘ the fugitives from the bridge. 
Now, God he prided, 1 fliall die happy !” He then turn- 
ed on his fide, doled his eyes, and expired. 

The death of General Wolfe was a national lofs univer- 
fa.ly lamented. He inherited from nature an animating 
fervour of ientiment, an intuitive perception, an exunfive 
capacity, and a paffion for glory, which Simulated him 
to acquire every fpecics of military knowledge that ftudy 
could comprehend, that adtual Icrvicc could illuitrate and 
confirm. 1 hi* noble warmth of difpoGtioa Icklom fails to 
call forth and unfold all the liberal virtues of the font 
Brave above all eftimation of danger; generous gentle, com- 
placent, and humane; the pattern or the officer, the darling of 
the foldier. There was a fublimity in his genius wliich foared 
above the pitch of ordinary minds ; and had his (acuities 
been exercifed to their full extent by opportunity and ac- 
tion, had hi* judgment been fully matured by age and ex- 
perience, he would, without doubt, have rivalled in reputa- 
tion the moll celebrated captain* of antiquity. His body 
was brought to England, and buried with military honour* 
in Weft mi nfter abbey, where a magnificent monument is 
crcflcd to hi* memory. 

Wolf* (Chiiflian), a celebrated German phtlofopher, 
was boru at Brcfiau in 1679. After laaving been well in. 
ftru&ed in the rudiments of learning and fcicncc in bis own 
country, Wolfe profecutcd h» Studies fuccclfively in the uni- 
verfitics of Jena, Hamburgh, and Leiplic. At the age of 
26 he had acquired lo much diftin&ion, that he was ap- 
pointed prose iTb r of mathematics, and loon afterwards of 
philofophy in genera!, in tl»c univeriity of Hail- After 
Leibnitz bad publiihed hi* 77 r«£r«a, Wolfe, ftruck with 
the novelty of the edifice which that philofophcr bad railed. 


affiduoufly laboured in the inveftigation of new mettphyfi- Wolfe 
cal truths. He alfo digeited the Elements of Mathematic* ^ 
in a new method, and attempted an improvement of the art ’‘i 

of reafoning in a treatife On the Powers of the Human 
Undcrilandiug. Upon the foundation of Leibnitz's doc- 
trine of Monads, he formed a new fyilera of Cofmology and 
Pncomatology, diverted and demonftrated in a mathematical 
method. t his work, entitled Thoughts on God, the 
World, and the Human Soul, was publiihed in the year 
1 7 10; to which were added, hi a fubfequent edition. Head# 
of Ethics and Policy. 

Woltc was now rifnvr toward* the firmmit of philofopht- 
cal reputation, when tlic opinion which he entertained on 
the doctrine of neccfliiy being deemed by hi* colleague* 
inimical to religion, anti an oration which he delivered iu 
praitc of the morality of the Cbinefe having given much of- 
fence, an accufation of herefy was publicly brought again 4 
him ; and, thou.'h he attempted to juftify himlclf in a trva- 
tife which he wrote on the fubjeCt of fatality, a royal man- 
date was iflued in November 172$, requiring him lo leave 
the P ruffian dominions. Having been formerly invited by 
the landgrave of fUffc Caffel to till a profdTor's chair ia the 
univerfity of Caffcl, Wolfe now put himlelf under the pa- 
tronage of that prince, who had the liberality to afford him 
a lecurc aft him, and appointed him profeflor of irarhe’ »- 
tics and phiLfopby. lie queftion concerning the Trounds 
of the ccnfure which ha 4 beta patted upon Wolfe wts now 
every where freely canvalTcd ; a] moll every German nni ver- 
ity x-as inflamed with dilputes 011 the fubjetf of liberty ami 
necefluy ; and the name* of Wolnart* and Anti Wolfoua 
were every where heard. After an interval of nine years, 
tlic kin,: ol Prullia reveried his fentence of exile, and ap- 
pointed him vice- chancellor ot the univerfity ol Hall; where 
hi* return was wtlcomcd with every exprefttou of triumph. 

From this time he was employed in completing his luftituiet 
of Philofophy, which he lived to accomplish in every branch 
except pohey. In 1745 he was created a baron by the 
elector of Bavaria, and fucceeded Ludowl_j in the office of 
chancellor of the university. He continued to enjoy there 
honour* till tbe year 1754, when be expired. He po fie fled 
a clear and methodical underftanding ; which by long excr- 
ofc iu mathematical inveftigations was particularly fitted for 
the employment of duelling the feveral branches of know- 
ledge into regular fyftems; and his fertile powers of inven- 
tion enabled him to enrich almoft every held of icience ia 
which he laboured, with fomc valuable addition*. 'The lu- 
cid order v hich appear* *in all his writings enables his reader 
to follow his coficcptions with cafe and certainty, through 
the longcft trains of reafoning. 

WOLFEMBUTTLE, a confidcrabte town of Germa- 
ny, in the circle of Lower Saxony, and duchy or Bruns- 
wick, with a antic where the duke of Biuuiwick Wolfem- 
buttle rciidc*. It is one or the ltrongeft places in Germa- 
ny, though the fortiffirtttootwaiU repairing in feveral places. 

Thcic is an excellent library, kept iu a budding lately erec- 
ted for that purpolc, conhftin,' of 116,033 printed books, 
and 2000 uncommon books, with a cabinet of curiofitirx, 
relating to natural hiftory. It is Icatod on the river Ocker, 
live miles fouth of Uruniwick, and 30 welt of Halbcrftadt. 

E. Long. 10. 42. N. Lat. 52. 18. 

WOLFRAM, or Tuncitin. SeeTcMorr&ti. 

WoLrxaw, in natural hiftory and chemiilry, the name of 
a peculiar mineral, lately ranged among the iemi metals. 

See MisriALur.r, p. 134, col. 2. 

This mineral, which the Germans have callbd xoolfram or /-. f 
fDoifr uh, a name tranfiated into Latin /puma l»p*% or rather 
iupui Jtwist has been met with hitherto only in mine* ot i-j, 

loTp though many authuia would make it mure con^eon, it 
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V J, an error owing to their confounding forr.j gloffy iion ore* 

with the true wolfram, a* appears by the fpecimen* which 
are frequently found in cabinets under this name. It has 
been, on account of the bad effc&s produced by this mineral 
in the (melting of tin-ores, from which it is very difficult to 
fr pirate it by walking, beeaufe of its great fpccific weight, 
that the names of /puma /tyi, lufnu Jovu , and wolfram , have 
been given to it by the miners and fmelters. 

This is really a metallic ore, and contains the very femi- 
metal lately difeovered in the tungfien ; both being mi- 
nerfelized, or rathet formed by the lame lungftenic acid. 

1. It is of a black or hrown (hiring colour, of a radiated 
nr foliated texture, of a moderate hardness, and fometimet 
fo brittle as to be eafily broken between the fingers ; but it 
as very weighty, its fpecific gravity being = 7*1 19. 

2. When fcratched it (hows a red trace, and this diftin- 
guifhes it from thetungftenfMiNERALOGY, part ii. p.73. col. 

1. which is a variety of the ore of the fame femi- metal. 

3. It is found in featteted maSTes, cryftallized into hexae- 
drai fiat prifms, coming to a point, with four tides, and thefe 
points terminated obliquely. 

4. Internally it it Ihintng, with the lufine aim of! of a 
metal. 

5. When it is broken, its texture appears leafy ; and the 
leaves are fiat, but fomewhat confufed. 

6. On fomc fidet they are unequal, and Very fcldom 
ftriated. 

7. It is always opaque ; and when (craped, it yields a 
powder of a dark reddifh grey. 

8. The wolfram will not melt by itfdf with the blow- 
pipe, the angles being only rounded; but, 

9. Internally it preferves its Aru&ure and colour without 
change. 

10. With microcofmic fait (phofpbatt of ammoniac ) it fufes 
with cffervefcence ; and forms a glafs of a pale red in the ex- 
terior flame, and much darker in the intenor. 

1 r. With borax it likewife effcrvefccs, and forms by the 
interior flame a glafs of a greenilh yellow, which by the ex- 
terior turns rcddifti. 

- 12. Being expofed in a crucible to a flrong fire for one 

hour, it fwelled, became fpongy, and of a brownilh colour ; 
entered into a femi-vitrification ; and was attracted by the 
magnet. 

13. Equal parts of nitre and wolfram being put in a red- 
hot crucible, they detonated, or rather boiled up with a 
blue flame round the ed-»es, and a nitrous vapour arofc; 
the matter, when cold, on being* put into water, partly 
diffolved ; and a few drops of acid produced a white preci- 
pitation. 

14. Pounded wolfram, digefted in a fand-heat with a 
fufficicnt quantity of mapne acid, to the depth of the 
thickncfs of a finger above the matter, after one hour's 
boiling, the powder turned yellow ; which is the fame phe- 
nomenon as happens with the tungft&iic acid. Sec Cut* 
■M!STRY-/f*inr. 

I 5. It appears by the chemical analyfis of wolfram made 
by Meff. John and Fauft de Luyart, that its contents con- 
fift of 21 parts of manganefc in the ilstc of black oxyd ; 
13,5 of iron, 65 of a yellow wolfrauic oxyd, and of quartz 
and tin. 

16. A good quantity of this yellow oxyd being coUe&cd, 
it was obferved that it was entirely infipid, and that its fpc- 
cific gravity was =6,120. It effcrvefccs with microcofmic 
fait ; produces a tranfparent blue colour without any (hade 
t»f red ; and effcrvefccs alfo with borax and with mineral al- 
kali. This fame matter does not diffolve in water; but when’ 
triturated with it, forms a kind of cmulfion ; to which the 
acetous acid gives a blue colour, but does not diflblve it. 

4 , 


'i bis matter, however, diffolves completely in canflic vege* Wolfram 
table alkali, both by the dry and moift way; acd the liquor^,. . 
acquires a great biltemefs. "By pouring on it fomc flitrous ^ 
acid a precipitate enfues, which leaves on the filtre a white 
fait; and this being well edulcorated, has a tatle at firft iweet, 
afterwards (harp and bitter, producing a very cfifagrccable 
fenfation on the throat. It is in fad! a true acid combined 
with a portion of the alkali and precipitating acid. 

17. This acid melts, if alone, by the flame urged with 
the blow* pipe. 

1 8. This white fait is a true metallic triple fait, as ap- 
pears by putting 100 grains in a crucible ^ with powdered 
charcoal ; for after one hour and a half of a fining fire, 
when cooled a button was found, which fell to powder be- 
tween the fmjers. Its colour was brown ; and, on exami- 
ning it with a rr.a rnifier, there was a congeries of metallic 
globules, of the bignefa of pins heads; which, when broken, 
exhibit the metallic appearance of a Heel colour in the frac- 
ture ; and their fpecific gravity was = *7,600. 

19. Thcfc metallic globules, melted with other metals, 
gold and platiua excepted, afford du&fic alloys with filver 
or copper ; and hard ones with call iron, tin, antimony, 
bifmuth, and mangtnefe. 

It has been fuppofed that this is a new metal before un- 
known: That this was evinced, 1 . by its fpecific gravity, equal 
to 1 7,600 ; 2. by the tinges it gives to different glaffes ; 3. 
by its gTeat difficulty to fufe, which is greater than that of 
manganefc; 4. by the yellow colour of its calx; 5. its alloya 
with other metals ; 6. its infolubility, at lead by a direel 
method, with mineral acids ; 7. its eafy dilution in alkalis ; 

8. the emulfion it gives with water; 9. and by the blue co- 
lour it gives to acetous acid. We are not certain, however, 
how far this opinion has been corroborated by later ex« 
perimentt. 

WOLFSPERG, a town of Germany, in Lower Carin* 
this, with a cafllc, on which the diftriA about it depends, 
which is so miles in length, and 10 in breadth. It is feat- 
ed on the river Lavand, at the foot of a mountain covered 
with wood, and full of wolves, from whence the town took 
its name. It is 36 miles eafi of Clagenfuit- E. Long. 15. 

O. N. Lat. 46. *6. 

WOLGAST, a pretty confidence town of Germany, 
in the circle of Upper Saxony, and in Pomerania, capital of 
a territory of the fame name, with a caftle, and one of the 
beft and large ft harbours on the Baltic Sea. It is a well- 
built place, fubjett to Sweden, and fcated on the river Pfiu. 

E. Long. 14.4. N. Lat. {4. t. 

WOLLASTON (William), defeended of an ancient 
family in Staffordlhire, was born in 1679. He was in 
1674 admitted a penfioner in Sidney college, Cambridge, 
where, notwithftanding fcveral difad vant* .»cs, lie acquired a 
great degree of reputation. In 1682, feeing no profpeft 
of preferment, he became affiftant To the head mailer of 
Birmirigham ichool. Some time after, he got a (mail lec- 
ture about two miles diftant* but did thetfuty the whole 
Sunday ; which, together with the bufinefs of a great free- » 
fchool for about four year*, began to break his coaltitution. 

During this (pace he likewife underwent a great deal of 
-trouble and uneafinefit, in order to extricate two of his bro 
then from feme inconveniences, to which their own impru- 
dence had fubjedted them. In 1688 affairs took a new 
turn. He found hrmfdf by a coufin's will intitled to a very 
ample eftate ; and came to London that fame year, where 
he fettled; choofing a private, retired, and ftudious life. 

Not long before his death, he publilhcd his trealife, intitled 
The Religion of Nature Delineated ; a work for which fo 
great a demand was made, that more than 10,000 were fold 
in a very few years. He had fcarccly completed the pubU- 

cation 
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nifty cation of it, when he unfortunately broke an arm ; and this 
N f adding flrength to diftempers that had been growing upon 
. him for fome time, accelerated his death ; which happened 
upon the 79th of October 1724. He was a tender, hu- 
mane, and in all irfpcCH worthy man ; hut is reprefrnted 
to have had fomethimr of the irafribie in his conilitutinn 
and temperament. His Religion of Nature Delineated ex* 
pofed him to fome ccnfure, as if he had put a flight upon 
Chriftianity by laying fo much ftrefs, as he does in this 
work, upon the obligations of truth, rcafon, and virtue ; 
and by making no mention of revealed religion. But this 
cenfure mull have been the offspring of ignorance or envy* 
fincc it appears from the introduction to hi* work, that he 
intended to treat of revealed religion in a leesnd part, which 
he lived not to finifh. 

WOLSEY ( Thomas), a famous cardinal and arclibifhop 
of York, is fafd to have been the (on of a butcher at Ipt- 
wich. He fludied at Magdalen college, Oxford, where he 
became acquainted with the learned Erafmus; and in the 
▼ear 1500 became rc&or of Lyminoton in Somerfctfftfrc : 
nc was afterwards made chaplain to king Henry VI l L and 
obtained fcvcral preferments. Having gradually acquired 
«n entire afcendency over the mind of Henry V i 11 . he fuo- 
ceflively obtained fcvcral bifhopricB, and at length wa«? made 
archbifhop of York, lord high- chancellor or England, and 
prime roiniitcr ; and was for lererai years the arbiter of Eu- 
rope. Pope Leo X. created him catdiaal in lyif, and 
made him legate a lattrt ; and the emperor Charles V. and 
the French king Francis I. loaded him with favours, ia ot- 
der to gain him over to their intercil : but after having iirft 
fided with the emperor, he deferted him to efpoufe the in- 
tend! of France. As his revenues were immenfe, his pride 
and ollentation were carried to the great dl height. He 
had yoo fervants ; among whom were 9 or 10 lords, ij 
knights, and 40 cfquiir*. His ambition to be pope, his 
pride, his exa&ion*. and hi* political delay of Henry’s di- 
vorce, occafioned his difgiace. In the earlier part of his 
life he kerns to have been licentious in his manners ; for 
there goes a ilorv, that foon after his preferment to the li- 
ving of Lymington in Somerfetftu're, he was put into the 
flocks by Sir Amias Paulet, a neighbouring juflice of the 
peace, for getting drunk and making a riot at a fair. This 
treatment Woll’cy did not forget when be arrived at the 
hiph ffation of lord -chancellor of England ;l luit fu mrnoned 
bn corretSor up to London, and, after a levcre reprimand, 
enjoined him fix years cloft confinement in the Temple. 
Whatever may have been his faults, there can he no doubt 
of their having been aggravated both by the zealous refor- 
mers and by the creatures of Henry VIII. who was him* 
felf neither Papitl nor ProtefDnt ; for there is every reafon 
to believe that the cardinal was fmccre in his religion ; and 
finceiity, or at lead confiftcncy, was then a crime. Wolfcy 
was the patron of learned men; a judge and munificent cn- 
courager of the polite arts ; and oaght to be conlidered as 
the founder of Chri 11 -church college, Oxford ; where, as 
well as in other place*, many remains of his magnificent 
ideas in architecture -dill cxifl. He died in 1530. 
WOLVERENE, in zoology. Sec Uksus. 

WOLVES-teeth, ot a horfe. See Farriery, $ 

xxxv. 

WOMAN, the female of the human fpccics. See 
Homo. t ’ o : 

WOMB, or. U terus. See Anatomy, n’ 108. 

WOOD (Anthony), an eminent biographer and anti- 
quarian, was the Con of Thomas Wood, bachelor of arts and 
of the civil law, and was born at Oxford in 163s. He flo- 
died at Merton college, and m 165 s took the. decree of 
mtler of arts. He wrote, z. The Hiiiory and A iniquities 
sisVal. XVIIL Part IL 


of the Unirerfity of Oxford ; which was afterwards tranfla* "*ood. 
ted into Latin by Mr Wafe and Mr Peets, under the title * ™ 
of li'Jlorui & sfrt’iyaiijf/i U nivrrjiuitis X)xonfJn f 2 voli fo- 
Bo. 2. si there Oxanienfer ; or an exact Account of all the 
Writers and Bifhops who have had their Education in the 
Univcrfrtv of Oxford, hum the Ye*.r l SCO to ifooo, 2 vois 
folio ; which was greatly enlarged in a iccond edition pub- 
hfhed in 1711 by bifhop Tanner. Upon the firfi publica- 
tion of this work rhe author was attacked bv rhe univerlity, 
in defence of Edward earl of Clarendon, lonj high chancellor 
of England, arul chancellor of the univerlity, and was like- 
wife animadverted upon by btlhop liumet ; upon which he 
published a Vindication of the Hitloriogrrapher of the Uni- 
verfity of Oxford. He died at Oxford of a retention of 
urine in 1693, 

WOOD, a fub fiance whereof the t nr k# and branches 
of trtes con tiff. It is compofcd of a number o* concentric 
circles or zones, one of which is formed every year; conic* 
qiicntly their number rorrefpoods to the age of the tree. 

Theft* zones vary in thickncfs according to the degree of 
vegitation that took place the year ot their formation. 

They are alio of different degrees of thickncfs in different 
parti, that part bt the tree which is mod er pofed to the fun 
and beil fheitcrcd growing fail ell; hence in this country that 
part of. the zone which lotted towards the fouth while the 
tree was growing is generally thickcft. The mnermolt 
circle ot zone is the one which was firfl formed, the outer- 
■Kiff was formed tlic year before the tree was cut down. 

Thcfe zones arc at tirll very foft and tender, and harden by 
de«rees as the tree become* older: this is the rcafon that 
the middle of a tree is fo. often much better wood than the 
outfide of it. 

The proper ligneous part of the wood contiffs of longitu- 
dinal fibres, diipofcd in fafciculi, and po'Tcflcd o* confiderable 
bardncU. It 11 this longitudinal direction of the fibres that 
renders it fo much cafier to cleave wood length wife than 
acrofs the tree or in any other dirc&ioti. See Plant. 

CkctnifU have attempted to afeertain the ingredients 
which enter into the compofition of wood. The talk, 
however, ' is fo difficult, that they have by no means made 
the fame prog refs that they have done in aoalyGug the vari- 
ous mineral piodudlions of nature. When wood is dill tiled, 
water comes over firft; foon after it begins to be impregna- 
ted with oil, then . an empyrcumatic oil comes over, then 
carbonic acid gas, then hydrogen gas, and lalily carbonated 
hydrogen gas: a coal remains behind, which is com pofed of 
charcoal, hard alkali, various earths, and fomethnes alfo of 
fcvcral neutral fait* and metallic fubtlanccs. This was once 
looked upon.by chemitU as a perfect anal yds, and it was fup- 
pofed that all the various fubtlanccs above-mentioned exifttd 
in plants in tkcir.propcr form. But this is now known to be 
a millake : the action of the fire produce* new combinations in 
the ultimate mgrcdufnts of the plant, and thus produces new 
fubtlanccs; and itis only thefethat are obtained by the above 
proccfs. It il fuffident however to (how, that wood is cora- 
pvfcd in a gtcat mcafure of carbon, oxygen, and hydrogen, 
combined varioufly and in unknown proportions with one 
another; as molt of the produtU of the dillillaiion can be 
rciolvcd into thtfe fnbflanccs. s, 

There are many varieties ofwood poflcfivd of diftinguifh- 
ing properticH'R* cedar, box, ebony, dec. See thefe articles. 

! For th* AlelboJ of Staining or Dyeing IV 00 o^. fee Turk- 

IXO. 11 • • v /; 

For more complete information concerning wood, fee 
alfo Plant, Trek, Srisnosu of MatcnoU. , 

Jpcflil Wood. Foflii woo<l, or whole trees,' or part* of 
them, are very ftequently found buried in the earth, and 
that iu different ilrau ; ioinettmes in ffonc, but more ufually 
5 T in 
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jn earth ; and fometimes in fmail piece* loo ft among gravel. 

‘ Ljr » ~ Theft, acccording to the time they have lain in the earth, 

or the matter they Have lain amor.fr, are found differently 
altered from their original date ; fome of them havin ; fuf- 
fered very little change ; and othen being fo highly im- 
pregnated with cryftalltne, fparry, pyruteal, or other ex- 
traneous matter, at to appear mere maEks of (lone, or 
lump* of the common matter of the pyritei, ftc. of the di- 
meniions, an 4 , more or lefs, of the internal figure of the ve- 
getable bodies into the pores of which they have made their 
way. 

The fbffil woods which we find at this day ate, accord* 
ing to thefe differences, arranged by Dr Hill into three 
hind* ; I. The lefs altered: 2. 'Hie pytitical : and, 3, The 
petrified. 

Of the trees,, or parts of them, lefs altered from their ori- 
gi oal flate, the greateft (lore is found in digging to fmail 
depths in bogj, ami among what it called peat or turf earth , 
a fub fiance ufed in many parts of the kingdom for fuel. 
In digging among this, ufualiy very near the furface, im- 
menfc quantities of vegetable matter of various kinds are 
found buried ; in fome places there are whale trees ijparce 
altered, except in colour ; the oaks in particular being ufu- 
allv turned to a jetty black ; the pines and firs, which are 
ahb very frequent, are left altered. and are as inflammable as 
ever, and often contain between the hark and wood a black 
refin. Lanre parts of trees have alfo been not unfrequently 
met with unaltered in beds of another kind, and at mnda 
greater depths, as in the ftrata of day and loam, among 
gravel, and fometimes even in folii ftone. 

Hcfide thefe harder parts of trees, there are frequently* 
found alfo in the peat earth vaft quantities of the leaves and 
fruit and cat kins of the hard and fimtbr trees : thefe are 
ufualiy mixed with fedge and roots of graft, and are fcarcc 
at all altered from their ufual texture. The aloft common 
of thefe are hazel nuts ; but there aie frequently found alfo 
the twins and leave* of the white poplar t and a little 
deeper ufualiy there lies a cracked and fluttered wood, the 
crevices of which are full of a bituminous black matter: and 
among this the ftoncs of plums aad other ftonc-fraits arc 
fometimes found, but mow rarely. 

In thi* flate the fruits and larger part* of trees are ufu- 
atly found : what we find of them more altered, are fome- 
rime* large and long, foiwtime* fmaliev and Ihorter branch- 
es of trees, fometimes frnall fragments of branches, and more 
frequently fmail Ihapelefe ptec -s of wood. The larger and 
k»n«er branches arc ufualiy found bedded in the Urata Of 
hone, and arc more or left altered into the nature of the 
irratum they lie in. The ihorter and fmaller branches are 
found in vaft variety in the ftrata of blue clay ufed for xia- 
kmu tiles ‘in the neighbourhood of J.ohdon. Thefe arc 
prodi^ioufly plentiful in all the clai-pit* of this kiud, and 
ufualiy carry the whole external wfemblancc of what they 
once were, but nothing of the iuocr ftnftfnre ; their pores 
being wholly filled, aud imdiftinguillnbly clo fed, by tlic 
matter of the common pyrites, fo as to appear mere Ample 
malic# o* that matter. Thefe fall to pieces on bem? long ex- 
po I ed to moifture; and are Co impregnated with vitriol' that 
they arc whut is principally tiled for making the green 
• vitriol or copperas at Deptford and other places. 

. I he irregular maftee or fra ymetlts of petrified wood ate 
principally of eak- and are moft nfually* found among gravel ; 
though -fometimes h other ftrata. Thefe are varioufly al- 
tered by the infinuation of cryftalline and ftorty particles; 
and make a very beautiful figure when cut arid polrfhed, aa 
they nfually kerp the regular grain of the wood, and fhow 
exactly the lev era! circles which mark the different years 
growth. Theft, according to the different matter which 


has filled their pores, a flume various colours, and the appear- Wj *4 
anccof the various foflils that have impregnated them; fome I* 
are perfc&ly white, and but moderately hard ; others of 
brownifh black, or perfe&ly black, and much harder ; others 
of a reddifh black, others yellowifti, and other* greyilh, and 
fome of a ferruginous colour. They are of different weights 
alio and hardnt fle*y according to the nature and quantity of 
the ftony particles they contain : of theft fome picc^.i hare 
been found with erery pore filled wi<h pure pellucid cryltad; 
and others in lar^e imflc*, part of which is wholly petrified 
and ftcins mere ftone, while the reft is crumbly and is unal- 
tered wood. That this alteration is made in wood, even sc 
this time, i# alfo abundantly proved by the inllances of wood 
being pat into the hollows of mine#, as props and fupports 
to the rooft, which is found after a number of years as truly 
petrified as that which is dug up hom the natural fcata of 
the earth. In the pieces of petrified wood found in Ger- 
many, there are frequently veios of fpar or of pure cryftal, 
fometimes of earthy fubilances, and often of the matter of 
the common pebbles: theft fragments of wood lame time# 
have the appearance of parts of the branches of trees in their 
natural date, but more frequently they refrmble pieces of 
broken boards ; thefe are ufualiy capable of a high and ele- 
gant polith. •}* 

Many fubftances, it i* certain, hare been preferred in the 
cabinets of collectors, under the title of petrified w>od t 
which have very li* tic right to that name. Bat where the 
whole outer figure of the wood, the ex*& lineaments of the 
bark, or the fibrous and filiular texture of the ftrir, and 
the vclligea of the utriculi and trachea- or air-veffeis, are yet 
rcma*iu"« f, and the fcvcral ciiclce yet vifible which denoted 
the levers! years growth of the tree, none can deny theft 
fuhftances to be real foffil wood. See PkTairacTtOM. 

Compofition far freferv’tng Wood. See Chsmistxt, n* 

6 21 and 700- 

W 000 (fylvn) % in geography, a multitude of trees ex- 
tended over a larire continued track of Led, and propaga- 
ted without cuUnte- The generality of woods only con lift 
of tfte# of one kind.—* The ancient Saxons had luch a vetie- 
ration for woods, that they made them fan&uarii*. — It is 
ordained, that none ihall defiroy any wood, by turning it 
into tillage or pafture, ft c. where there are two acres or 
more id quantity, on pain of forfeiting 40 1. an acre, by 
55 Henry VIJ L c. 1 7. All woods that are felled at 14 
yfcar» growth, are to be preferred from deftnfttwn for eight 
years; and no cattle put into the ground till -five year* alter 
the felling thereof, ftc. JJ Eli/., c. 25.. The burning of 
woods or underwood is declared to be felopy ; alfo thofc 
perfona that inalicioufly cut or fpoil timber-tree*, or any 
fruit-trees, ftc- fhaU be lent to the houfc of correction, tirtr* 
to be krpt three months, and whipt once a month. 

Woott-Cotk, in ornithology. See Sector ax. 

WooD-Goat . See Cave a. 

Woon-Aoufe. See Ovifcvs. 

WooD-Pceirr, Sec PiCus. I 14 

WOODMOTE. See Foutsr-Coortf. 

WOODSTOCK, a tow n of Oxfardffitre, in England, 
plealatitly feated on a rifing ground, and on a rivulet ; a well 
compacted borough town, ar.d fends two members to par- 
liament ; but is chiefly noted for Blcnheim-houft, a fine pa- 
lace, built in memory of the vifibwy obtained by the duke 
of Marlboiough over the French and Bavarians in Anguit 
1704. ft was crc&tei at the public expcncc. and is one of 
the nobleft feats in Europe. One of the pafikgcs to it is 
over a bridge with one arch, 190 feet in diameter, relcm* 

Wiap the Rialto at Venice. The garden* take up too acre* 
of groond ; and the office*, which are very proud, have 
soam enough, to accommodate 300 people- The apart* 
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•r.*> menu of the palace arc magnificently fiinufbtd ; and the 
ftairc'-fes, ftatues, paintim**, and tapOUty, furprifingly fine. 
^ ^ The town is about half a mile from the p&lsce, lusing fe* 

vcrtl good inn* ; and a manufacture of fieri chains for 
watches, and excellent gloves. It is 8 miles north of Ox* 
ford, and 6o weft-nurth-wefl of London. W. I-on g. i. 15. 
N. Lat. (I. (2. 

WOODWARD (Dr John), was born in 1665, and 
educated at a country fchool, where he learned the Latin 
and Greek languages, and wa3 afterward* fent to London, 
where he is laid to have been put apprentice to a linen- 
draper. He wag not long in that fiation, till he became 
acquainted with Dr Peter Barwick, an eminent phyficiau, 
who took him under his tuition and into his family. Here 
he pro Treated with great vigour and fucceis the ftttdy of 
philofophy, anatomy, and phyfic. In 169?, Dr Stilling- 
fleet quitting the place of profeffor of phyfic in Grclham 
college, our author was chofcn to fuecced him, and the year 
following was cledltd F. R. S. In (695 he obtained the 
degree of M. D. by patent from arcbbitliop Tenniton ; and 
the fame year lie publifhed his Effay toward a Natural Hi* 
ftory of the Earth. He afterward wrote many other pieces, 
which have been well received by the learned world. He 
founded a lefture in the univerlity of Cambridge, to be read 
there upon his EfTay, 8c c. and harvdfomcly endowed it. He 
died in 1*728. 

WOOF, among mmhfitN'm, the threads which the 
weavers (hoot acrofs with an infiiument called the Jhvttk . 
See Cloth. 

WOOKEY or Otcrr ffole, a remarkable cavern two miles 
from the city of Wells tn Somerictfture ; for an account of 
which, fee the article Grotto. 

WOOL, the covering of (beep. See O vis, and Siieip. 

Wool refemhlrs hair in a great many particulars ; but 
befidcj its fineness, which confiitutes an obvious difference, 
there are other particulars which may ferve alfo to diftin- 
t W, Tof. guiih them from one another. Wool, like thehiir of horfes, 

t«iia.p. 57 cattle, and moft other animals, completes its growth in a 
year, and then fatb ofF as hair does, and i* fuepeeded hy a 
frclh crop. It differs from hsir, however, in the uniformity 
of its growth, and the regularity of its fhedding. Every 
filament of wool feems to keep exaefc pace with another in 
the fame part of the body of the animal ; the whole crop 
fprtnys up at once ; the whole advances uniformly together j 
the whole loo fens from the (kin nearly at the fame pe* 
riod. and thus falls off if not previoufiy (horn, leaving the 
animal covered with a ihort coat of young wool, which in 
its turn undergoes the fame regular mutations. 

Hairs are commonly of the fame thicknefs in every part ; 
hut wool conftantly varies in thicknefs in different parts, 
being generally rhickdt st the points than at the roots. 
That part of the fleece of (beep which grows during the 
winter is finer than what grows in filmmer. This was 
firft obferved by Dr Anderfon, the editor of the Bee, and 
publifhed in his Observations on the Meant of exciting a Spirit 
of National Indujlry. 

While the wool remains in the fiat* it was firff (horn off 
the (beep’s back, and not fortsd into its different kinds, it 
is called fierce, Each fleece confifts of wool of divers qua- 
lities and degrees of finenefs, which the dealers therein take 
care to feparate. The French and Englifli niually frparate 
each fleece into three forts, viz. 1. Mother-wool, which is 
that of the back and neck. *. The wool of the tails and 
legs. 3. That of the breaft and under the belly. The 
Spaniard* make the like divifion into three torts, which 
they call prime, fecund, aud third ; and for the greater eafe, 
denote each hale or pack with a capital letter, denoting the 
fort. If the triage or reparation be well made, in ty bale* 


there will be U marked R, that if, refine, or prime {two Wool, 
marked F, for fine, or fecond 5 and one S, for thirds. ’ 

The wools mod efieemed are the Engliih, chiefly thofe 
about Leominftcr, Cotfwold, and the I lie of Wight ; the 
Spanifh, principally thofe about Segovia ; and the French, 
about Berry 2 which lad are laid to have this peculiar pro- 
perty, that they will knot or bind with any other fort ; ' 

wheteas the red will only knot with their own kind. 

Among the ancients, the wools of Attica, Megara, La* 
odicea, Apulia, and cfpecially thofe of lYcntum, Farms, 
and Altino, woe the mod valued. Varro allures us, that the 
people there ufed to clothe their (beep with flans, to fccurc 
the wool from being damaged. 

Oi late a great deal of attention lias been paid to wool 
in this country, as well as fcvcral others. Several very 
fpirited attempts have been made to improve it, by intro- 
ducing fuperior breeds of flicep, and better methods of rua- 
nag’ng them. For this purpofe has bet n formed the Brim 
ttfh Wool Society. 

Brdt/h Wool Society^ an affectation formed for the pur* 
pofc of obtaining the bdl breeds of tine-wooUcd (beep, 
with a view of alee naming, by actual experiments, how far 
each Ipeciei or variety is calculated for the climate of Great 
Britain; the qualities of their wool rclpc&ivcly } the ufes 
to which each kind of wool could be moil profitably em- 
ployed iu different manufacture* j and the comparative value 
of each ipecics of flu-ep, Co far as the fame can be deter- 
mined. 

Attention had for forne time been paid by the Highland 
Society to a famous breed of fine-woolled (beep in Shct* 
land ; but it occurred to Sir John Sinclair of Ulbffcr, ba- 
ronet, and to Dr James Anderfon, well known as the au, 
tlior of many ufeful publications, that the improvement of 
Britiih wool was a matter of too much importance to be 
entrufied to a fociety which is obliged to devote its atten- 
tion to foch a variety of objects as the general improvement 
of the Highlands oi Scotland. The latter of thefe gentle- 
men, therefore, in an Appendix to the Report of the Com- 
mittee oi the Highland Society of Scotland, tor the year 
179c, prop© fed the plan of a patriotic ofibeiatio* for the iwi- 
fu ov t mi nt of Brit'tjh wool t and the former, who was con- 
vener of the committee to whom the fubjetl of Shetland 
wool had been referred, wrote circular letters, recommend* 
iog the plan. The confequer.ee of which was, that, on the 
3 iff of January 1791, fcvtral noblemen and gentlemen of 
the highefi rctpe&ability met in Edinburgh, and conffj- 
tuted thcmfclvcs into a Society for the Improvement of Brpijh 
Wool. Of this fociety Sir John Sinclair was ckttcd prefi- 
dent ; after which, in zn excellent Ipeech, he pointed out to 
the members the objedta of the inilitution, the means by 
which thole objc&s could be attained, and the advantages 
Which would rcfult from their united labours. This addrefs 
was afterwards printed by order of the fociety. 

The particular breeds of (Keep to which the fociety pio- 
pofed to dirtd its attention, were (beep for the hilly parti 
of Scotland ; Creep for the plains, or the Lowland breed j 
and Creep tor the itlands. They were to try experiments 
alfo with flieep from foreign countries, difiinguilhed by any 
particular property. 

The principal objedts which the members had in view, 
during the firfi year of their affodation, were, 1. To col- 
led fpecimens of the heft breed* which Great Britain at 
that period afforded, in order to afeertatn the degree of 
perfection to which Ihccp had already been brought in this 
kingdom. 2. To procure from every country, diilinguiftt- 
ed for the quality of its fit cep and wool, Ipecimeos of the 
different breeds it poffeffcd, in order to ascertain how far 
the original breed, or a mixed breed from it and the nativa 
* $ T 2 (beep 
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\fvA ey. ihcep of the country, could thrive in Scotland. 3. To dif- 
’ - prrfc as much as poffible al! thefe breeds, both foreign and 

domcftic, over the whole kingdom, wherever proper per- 
forin could be found to take charge of them, in order to try 
experiments on a more citenfire (calc than the fociety ittclf 
could do ; to fpread it* for 11 at ion, and to excite a fpirit for 
the improvement of (Keep and wool ia every part of the 
country. 

Sir John Sinclair h?.d previonfly collected a Hock, con- 
fiding of Ihrtp of the Spanifh, Herefotdlhirc, Southdown, 
Cheviot, Lomond hills, and Shetland breeds, and ot a mix- 
ed breed rom thefc different Iheep. This Hock amouutcd 
to 1 to limn, ewes, and limbs. M. D’Aubcftton, in con 
fequcnce of a correfjKuidtnce with Sir John Sinclair, tent 
over to the fociety tea lams and live ewes, of real Spanifll 
breed, which had been originally intruded to hi* care by 
the late king of Trance : thefe, after encountering a num- 
ber of obAaclcs, nod a ter being (tuppid and threatened to 
be flaughttred at the cuAnmhoufe of UrighthclmAonc tor 
the ufe or the poor, arrived lafe at Leith. Lord Sheffield, 
at rhe lame time, lent to the fociety four ram* and fix ewe* 
of the Southdown at.d Spaniflt breeds. Mr Trihcon of 
KtHali, iu Shropshire, prefeuted them with three Hertford 
rams, reckoned by many the bell brted in England ; the 
fociety at the lame time ordered 1 50 ewes ol the fame 
breed, and two ewes ol the Long Mountain breed, reckon, 
cd the bell in Wales, to be lent al ng with them. i hey 
purchafcd $7 ram* and 1 73 ewe* ol the Cheviot breed, 
reckoned the bell in Scotland, for the hilly paita of the 
* country. Lord Daer Cent them 20 ewes or an excellent 
breed, which rxifted at Mochrum in Galloway. The late 
earl of Ox’ord le-.t them in a prelent I three tarns of the 
Norfolk eroded by the Cape ol Good Hop* breed. Mr 
Itaac Grant junior of I-eghorfl, in conjunction with Mr 
Sibhald merchant at l.eith, presented them an Apulian ram 
and ewe : the ram arrived in fafety, but the ewe unhutu- 
nately died on the paffagr. Mr harqn Sccon of Prcfton, 
in Linlithg wlhire, lent them a ram and two ewe* of a 
Spamlh breed, which had been lor tome time kept in Swe- 
den unmixed with any other. They purchafcd too ewe* of 
a (mail breed cabling in the paiifh of Leuchars in Fi:e, 
much relembling the Shetland The Right Honourable 
William Conynghame of Ireland lent them 11 Spauiih 
ran:*, 7 Spanifh ewes, I c thrce-lourth breed ar.d |6 one half 
breed Spanifli and Irifli ewe*. Lord thcfficld fent them 
8 rams and ewes; and hi* MajcAy made them a preient 
Ol two rami. 

Thus, in the courfe of one year, thc-fociety acquired by 
donation or ptirchafc about 810 Ihcep of diihrent forts and 
agi», and many ot them from foreign countries : about 500 
of thefe were dillributcd over different parts of Scotland, 
the greater number of which were lold to gentlemen aaxiolis 
tb promote the views of the fociety, and well qualified to 
make experiments on the different bleed* which they had 
obtained. The greatefl part of the remainder were taken 
by diffr r tnt gentlemen who kept them for the fociety, and 
according to their directions, without any ex pence. 

It is impoflible to produce an inftance of lo much having 
been accomplilhed by a fociety of private individuals in lo 
Jhort a time. Nor was this all; the fame year Mr Andrew 
Kerr, a very intelligent (beep-farmer on the borders of 
England, was lent, at the ex pence of the fociety, to exa- 
mine the Hate of fheep-farming along the call coait of 
Scotland and the interior parts of the Highlands. Hu 
tour was printed by order of the fociety, and contains the 
firil intimation of the poflUnKty of the Cheviot breed thri- 
‘wing ill the north of Scotland. 

I n the year 1 792, Mcihs Redhead, Laing, and Mat Ilia 11 , 

1 


were fent by the fociety, to make a furvey of the (late of WonMbn* 
(beep-farming through fome of the principal counties of Woolwich* 
England ; the refult of wluch was alfo pufeliifed by the fo- 
cicty, and contains more information on the fubjcdl of the 
different breeds ol England than any work hitherto pub- 
lilhed ; and in 1794, Mr John NaitinytU was fent on a tour 
through the louthern diAricts of Scotland, which completed 
the circuit of almoll the whole kingdom. 

Tims a icw private individuals, uuaidei by lire public 
purfc, had bold refs enough to undertake ascertaining llie 
comparative value of the different kinds of (keep in their 
own country, and to introduce fume of the molt celebrated 
breed* of other countries, and fucceeded in the fpirited at- 
tempt. It is ini poffible in this place to ilate more minute- 
ly the various other tranfaftious of the fociety; to enter 
into any detail of the premiums given by this icfpeCtable 
inliitution for the improvement of the celebrated Shetland 
breed; or to explain how, as if it were by magic, in a coun- 
try where the fnantra&urc of wool w.is little known, arti- 
cles manufaduted of tlr.it inateml were made, rivalling, and 
in frme cafes lurpafbug, the rro't celebrated fabrics of other 
countries. A war having unfortunately arifec, it became 
impoflible to pay the fame attention, or to carry on with 
the iame fuccefs, novel iuterpriz.es ; even old eilabliflimcnt* 
often fall a facnfice amidlt the horror* of war. The ut- 
moll that the Criuih Wool Society could cxpcfl to do, 
was to preferve the inliitution in fueh a ftate, that when 
peace (hall be happily rcilored it may revive with double 
energy and fpirit. 

W OOLS I ON (Thomas),. an Englilh divine, was born 
at Notlhamplon in *669, and educated at Cambridge. Ilia 
hi A appearance in the learned world was in 1705, in a 
work intultd, The old Apology for the Truth of the 
ChriAian Religion, agair.lt the Jews and Gentiles, revived. 

He afterward wrote many piece* : but what made the mo$ 

Done, were hi* Six Uitcourfc* on the Miracles of Chi lit ; 
which occalioncd a great number of books and pamphlet* * 
upon the lubjc£l,and railed a uroteculion a^aiait him. At 
hi* trial in Guildhall, before the lord rhict-juflioe Raymond, 
he (poke IcvCral times himiclf; and urged, that “he thou, ht 
it very hard that he fho;dd lie tried by a fet of men who, 
though Otlierwife very lcarm.il and w orthy perform, were m> 
more judge* of the lubjcCta <>n which he wrote, than himfcLf 
was a judge of the molt crabbed points of tlie law.*' lit 
was lent meed to a year'* impi iiouittent, and to pay a fine 
of tool. He purchafcd the liberty of the rule* of the 
King’s bench, where he continued after the expiration of 
the year, being unadc to pay the line. The gieaU.Il ob- 
ft ruction to his deliverance from confinement was, the obli- 
gation of giving fecurity not to offend by any future wri- 
tini *, he being lefolved to write again a* freely as before* 

Whilft lome fuppofed that this author wrote with the fet- 
tled intention of fubverting Chrifftaqily under the pretence 
of defending it, others believed him difordered in his miud ; 
and many ciTcumAancc* concurnd which gave QouuLcnar.cc 
to this opinion. He died, January 27. 1732*3, after an 
illncfs of four days ; and, a few minutes before hi* death, 
uttered thefe words : 41 This is a llrugglc which all men 
mull go through, and which 1 hear not only patiently, but 
with willing cefs." His body was interred in St George 1 * 
church-yard, Southwark. 

WOOLWICH, a town in Kent, with a market on Fri- 
days, but no fair, it is fcatid on the river Thame*, and 
of great note for it* line docks aud yards, where men of 
war arc built ; a* alio tor iu vad magazines of great guns, 
mortars, bo ribs, cannon-balls, powder, and other warlike 
A ores. It ha* likcwilc an academy, where tire mathematic* 
are Uught, aud young officer* iulirucLd iu the military art. 
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Wflfteftfr, It It nine miles eafl of London. E. Long. 0. 10. N. Lat. 

W- ratter- ^ b 

■ . WORCESTER, in I.atin IVigonia, the capital of a 

county of England of the lame name, {lands on the river 
Severn, but fo low that it can hardly be Teen till one is 
<lole upon it. It is fuppofed to be the Dranonium of An- 
toninus, the Branogenium of Ptolemy, and to have been 
built by the Romans to awe the Britons on the other fide 
of the .Severn. It was made an epffcopal fee about the year 
680 by Scxulphus bifhop of the Mercians ; but the prefent 
cathcdial was begun by Wulfton in the year 1084 The 
town hath been feveral times burnt down: firft, in 1041, 
by Hardicanute, who alfo miflaaed the citizens ; fectfhd- 
ly» not Iontf after William Rufus's time; and a third time, 
when king Stephen bcfic/ed and took it. Here, in latter 
times, was fought that battle, io which Charles II. with 
his Scots army, was defeated by Cromwell. In a garden, 
near the fouth gatt of the city, where the action was hot- 
tcil, the bones of the (lain arc often dug up. It had for* 
mrrly'firong vails and a cattle; but thete have been demn- 
lifhed long ago. It is now a large city, the ft reels broad 
and well paved, and fome of then very regular and well 
built, particularly Foregatc-ilrect ; {0 that in general it is 
a very agreeable place. The cathedral is a (lately edifice, 
and among other monuments in it are thofe of king John, 
of Arthur, elder brother to Henry VIII. and of the coun- 
tefs of Salifbury, who gave occafion to the tnftitution of 
the order ot the Garter. There are feren or eight hofpi- 
talt in and about the city; of which that built and endow- 
ed by Robert Berkley of Spetchley, Efq; is a very noble 
♦oc. There is a fchool founded by Henry VIII. three 
other fchool*, and fix charity-fchools. The Guildhall and 
the woikhoufe arc (lately ttruflurct. The churches, St 
Nicholas and All-Saints, have been lately rebuilt, and are 
▼cry lnndlomr edifices. The city carries on a great trade ; 
for which it is chiefly indebted to its fttuation upon the 
Severn. A prodigious number of people are employed in 
and about it in the manufacture of broad-cloth and gloves. 
The Welch inhabit a part of it, and fpezk their own Ian- 
guar.e. Its market it well fupplied with prnvifions, com, 
and cattle, and its quay is much frequented by (hips. Ey 
a charter from James 1 . it is governed by a mayor, fix al- 
dermen, who are jufticet of the peace, and chofen nut of 
2 1 capital citizens; a (hetiff, the city being a county of it- 
feF, a common council, confiding or 48 other citizens, out 
of which two chamberlains arc yearly chofen, a recorder, 
town-clerk, two coroners, a fw'oid- bearer, 13 conttables, 
and four ferjeants at mace. Of the bi/hops of this lee, 
there have been, it is faid, one pope, four faints, (even lord 
high*chanccI)or$, 1 1 archbifhops, two lord trealurcrs, one 
chancellor to the queen, one lord prrfident of Wales, and 
one vice-prefident. The city at prefent gives title of earl 
and marquis to the duke of Beaufort. W. Long. 1. 55. 
N. Lat 52. to. 

Worcester (earl of). See Tiftoft. 

WORCESTERSHIRE, a county of England, bound- 
ed by Warwickflirrc on the eaft, by Gloucdtcrfhire on the 
fouth, by the counties of Hereford and Salop on the weft, 
and on the north by StafFordfhirc. According to Temple- 
man, it is 36 miles in length, 28 in breadth, and about 133 
in circumference, within which it contains feven hundreds, 
and a part of two others, 1 1 market towns, of which three are 
boroughs, one city, namely Worctfler, 1 5a parifltes, about 
540,003 acres, and 103,000 inhabitant?. 

This being an inland county, well cultivated, and free 
from lakes, marfhes, or Itagnant wafers, the air is very fwcet 
and who I dome all over it. The foil in general is very rich, 
producing corn, fruit, clpcciahy pears, of which they make 


a great deal of perry ; hops, and paflure. The hills are Word, 
covered with fheep, and the meadows with cattle. Hence ^ * lf ^‘ 
they have wool, cloth, (luffs, butter, and checfc in abuu- ' ' 
dance They ate fclfo well fupplied with fuel, either wood 
or coal, and fait from their brine pits and fait fprings. Of 
the lafl they have not only enough for thcmiclves, but ex- 
port large quantities by the Severn ; which noble river, to 
the great convenience and emolument of the inhabitants, 
runs from north to fouth through the very middle of the 
country, enriching the foil, and yielding it plenty of fifh, 
and an enfy expeditious conveyance of goods to and from 
it. The other rivers by which it is watered arc the Stour, 

Avon, Temc, &c. It fends nine members to parliament, 
viz. two for the county, two (or the city of Worcefter, 
two for Dioitwich, two for Evdham, and one for Bcwd- 
ley ; and lies in the dioccfe of Worccttcr, and Oxford cir- 
cuit. 

WORD, in language, an articulate found defigned to 
reprcfcRt fome idea or notion. Sec Grammar and Lan- 
guage. See alfo Logic, Part t. chap. 1. 

Word, or IVatelhlVord, in military affairs, is fome pecu- 
liar word or Icntencc, by which the foldieis know and di- 
llinguith one another in the night, See. and by which fpica 
and defigding perfons are difeovend: It is uied alfo to pre- 

vent (urprifes. The word is given out in an army every 
night to the lieutenant, or major-general of the day, who 
gives it to the majors of the brigades, and they to the ad- 
jutants ; who give it firfl to the field-officers, and afterwards 
to a ferjeant of each company, who carry it to the fubal- 
tems. In garrilwns it is given after the gate is (but to the 
town major, who gives it to the adjutants, and they to the 
fujeant*. 

U'oudi of Command. See Exercise and Manual. 

Signals by tit Drum , made uft of in txerctjing ej the Army , 
infleadof the IVokd of Command, vis. 

Signals by the drum. Operations. 


A Jhorl roll , 

To caution. 

AJlum, 
To arms. 

To perform any diftincl thing. 

1*0 form the line or battalion. 

The march , 

To advance, except when intended 
for a falutc. 

The quick march, 

To advance quick. 

The point of war. 

To march and charge. 

The retreat. 

To retreat. 

Drum ceafing. 

To halt, ( 

Two Jhorl roils , 

To perform the flank firing. 

The dragoon march , 

To open the battalion. 

The grenadier march , 

*l'o form the column. 

The troop. 

To double divihous. 

Tift long roll , 

To foi m the fquare. 

The gr emu her march. 

To reduce the fquare to the column. 

The preparative, 

To make ready and fire. 

The general 

To ceafe firing- 

Two hug rod/. 

To bring or lodge the colours. 


WORK, in the manege. To work a horfc, is to cxer- 
cife him at pace, trot, or gallop, and ride him at the ma* 
nege. To work a boric upon volts, or head and haunches 
in or between two heels, is to paflage him, or make liim go 
fidcwilc upon paralleHines. 

To IPutuc, in fea language, is to direct the movements of a 
fhip, by adapting the fails to the force cud direction ot the 
wind. See Seamanship. 

IVont, Carpenters , Clock, Crown, Field , Fire , Fret, Crc • 
tefque, Horn, Altfaic. bee the feveral articles, together with 
Fortification and Pyroteckney. 

fVoKX-Houje, a place where iudigent, vagrant, and 
idle people, arc fet to work, and fupplied with, food aud 

d0thiflg - Wart- 
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w< r\m Work hoofei arc of two kinds, or at lead arc employed 
f ur two 4 ;,j cren ( parpofet. Some ate tiled as prifuns for 
vagrants or durdy beggars who are there confined and 
compelled to labour lor the benefit of the focicty which 
maintains them ; whdft other*, fometimes called fw-bov/h t 
are charitable afylums for fuch indigent perfons as through 
age or infirmity art* unable to fupport ihctnfelvcs by their 
own labour. The former kind of work Louie, when under 
proper management , may be made to (erve the bcil of pur- 
pofei f of the latter we are acquainted with none which en- 
tirely commands our approbation. 

To make confinement in a workbnufe operate to the cor- 
radion of vaqraots and diforderly prrfons (and if it produce 
rot this rficfl it can bardiy be confide red a beneficial 
initpurion), the prifoners thould be (hut up in feparate cells, 
and compelled to labour for their own (ubiiilencc. A crew 
of thieves and vagabonds aflbeiating with each other it a 
bell upon ea r lh, in which every r divnUnd is hardened in his 
crimes by the countenance and convcrfation of his comp*, 
nions; and wTctihcs who, when at liberty, eboofe to beg or 
deal rather than to earn a comfortable livelihood by honeft 
indurtry, will fuhmic to any punifhment which a humane 
overfeer can inflict rather than wbrk fot the benefit of 
others. No purnfhment indeed will compel a vagrant to 
labour. He may aiTume the appearance of it, but he will 
make no pro jects ; and the pretext of fickncfl or vveaknefs 
is ever at hand for an cxcufc. Hence it is that thieves and 
(trumpets arc too often diGniflicd from work-lioufes and 
bridewells ten times more the children of the devil than 
when they entered them. 

To remedy thele evils, we can think of no better method 
than to confine each prifoner in a cell by himfclf, a::d to 
furniih him daily with loch an allowance of bread and wa- 
ter as may pielervc him from immtJteUe death ; for the only 
compulfion to make fuch men work ferioufly is the fear of 
want, and lire only way to reform them is to leave them to 
their own meditations on the conftqueuccs of their pall 
conduct. There arc furely very few per funs, if any, whofe 
aver lion from labour would not be conquered by the pinch- 
ing* of hunger and the certain profped of pcriihing by 
(amine ; and it is to lie hoped that there arc not many fo 
totally diverted of every latent principle or virtue as not to 
be brought by fuch foluode to a due fenfc of their former 
wicked nefs. Should ore or two, however, be vocationally 
found io very obdurate as to fuffer thcmfelves to perirti rather 
than work, their deaths would prove a falutary beacon to 
others, and their blood would be on their own heads ; for 
we have the exprefr command of St Paul himfclf, that “ if 
any will not work, neither frould he cat.” 

No doubt it would be proper that the meditations of 
vagabonds confined in a work houfc Ihoukl be directed by 
the private admonitions of a pious and intelligent clergy- 
man ; but it is not cvcTy clergyman who is qualiticd to dif- 
charge fuch a duty. If he be eduated by a zeal not ac- 
cording to knowledge, or if be have not with equal care 
ftudied human nature a: d the word of God, his admonitions 
will be more likely to provoke the profane ridicule of his 
auditor, and harden him in his wickednels, than to excite in 
his bread fuch forrow for his fins as Iball u bring forth 
fruits meet for repentance.” To render the inrtru&ion 
ot thieves and vagrants ot any ufe, it mult be accurately 
adapted to the calc of each individual ; and however excel- 
lent it may be in iticlf, it will not be lillened to unleii of- 
fered at feafons of uncommon fcTteufncfs, which the inftruc- 
tor (hould therefore carefully obferve. 

That luch whole fume frverity as this would often reform 
the inhabitants of woik-hnufca, appears extremely probable 
fiom the effeds of a frmilar treatment of common proiUtutca 


mentioned by Lord Karnes in his Sketch:* of iLo Htftory W-wli. 
ot Man : 14 A number of thofe wretches were in Edinburgh hwsft. 
confined in a bottle of correction, on a daily allowance of u 

threepence, of which nail waa embezzled by the iervants of 
the houlc. Pinching hunger did not reform their manners | 
for being abfolutely iolc, they encouraged each other io vice, 
waiting impatiently foT the hour of deliverance. Mr Stir- 
ling the fupefintemiant, with theesnfent of the ma/.iilratcs, 
removed them to e clean Ircufe ; and ioftrad of money, ap- 
pointed for each a pound of oat-miai daily, with laic, 
water, ar.d fire iur cooking. Relieved now from dillrefr, 
they longed for coirifuit. What would they not give for 
milk or ale ? Work (lays he) will procure you plenty. To 
fume who offered to (pin, he /are flax and wheels, engaging 
to pay them hali the price of their yarn, retaining the other 
Lah for the materials fumifhed. The ipiupcrs earned about 
nine pence weekly ; a cum‘ortahle addition to what they 
bad before. The rell undettook to 1pm, one after another: 
aud before the crul of the firft quaitcr they were ail of 
them intent upon work. It was a branch of his plan to 
/ct free fuch as merited that favour ; and fonc of tl«m ap- 
pealed to be fo thoioughly reformed as to be in no danger 
ot a rclapfe ” 

Work-houfcs erefled a* charitable afylums appear to uj, 
in every view that we can take of them, as infrilutiotis which 
can ferve no good purpose. Economy is the great motive 
which inclines people to this mode of providing tor the poor, 

Thetc is comparatively but a very fnwll uumUr of mankind 
in any country (o aged and infirm as not to be able to coil- 
tribute, in lomc degree, to- their- fubfirtence by their own 
labour j and in fuch Uoufcti it ia thought that proper work 
may be provided for them, fo that the public (hall have 
nothing to give in charity but what the poor are absolute- 
ly unable to procure for themfclves. It is imagined like- 
wife, that numbers collected at a common table, can be 
maintained at lets expence than in feparate houfes ; and foot 
foldicm arc given for an example, who could not live on 
their pay if they did not mcls together. But the cafes are 
not parallel. 44 Soldiers having tire mangement of their 
pay, can club for a b<t of meat ; but as the inhabitants of 
a pour houlc arc maintained by the public, the fame quan- 
tity of provifioni mult be allotted to each. The conse- 
quence is what might be expected: the bulk of them re- 
lerve part of their victuals fur purchafing ale or fpirits.- It 
is vain to expett work from them ; poor wretches void of 
(hame will never work ferioufly, where the pro6t accrues to 
the public, not to themfclves. Hunger is the ouly effec- 
tual means for compelling fuch perfons to work.*” . K r 

The poor, therefore, mould be fuppoited in their own <teub<tm * 
houfes ; and to fupport them properly, the hrft thing to be 
done is, to ettimaic wbat each can earn by his own labour j 
for as far only as that falls (hurt of maintenance is there 
room for charity. In repairing thofe evils which focicty 
did not] or could not prevent, it ought to be careful not 
to counteract the wife purposes of nature, nor to do 
more than to give the poor a fair chance 1% work for 
thcrafclvc*. The prefeot dirtrefs murt be relieved, the tick 
and the aged provided for ; but the children mart be in- 
itructed ; and labour, not alms, offered to thofe who have 
fume ability to work, however fmall that ability may be. 

They will be as induttrious as pofliblc, becau/c they work 
for themfclves; and a weekly fum of charity under their own 
management will turn to better account titan in a poor- 
houfe under the duedion of mercenaries. Not a penny of 
it will be laid out on fermented liquors, unlcfs perhaps at a 
medicine in ficknefs. Nor does fuch low (air cad for 
pity to thofe who can afford no better. Ale makes no 
part of the maintenance of thofe who, ip many parts of 
- Scotland, 
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Scotland, live by the fwcat of their brows j and yet the 
prrion who (hould banifh all from a charity work-houfe, 
would be exclaimed againft as hard-hearted, and even void of 
humanity. 

That tuch a mode of fupporting the poor in their own 
hoofes is pratticable, will hardly admit of a difpute ; for it 
has been actually put in pra&ice in the city of Hamburgh 
ever fince the year 1788. At that period fuch revenues as 
had till then been expended in alms by the feveral churcb- 
warden*, and thofe of which the adminiftration had been 
connected with the work-houfe, were united under one ad- 
mi m (Ira l ion with fuch firms an were cofle&cd from private 
benevolence. The city wax divided into fsxty diftrifts, con- 
taining eich an equal n ember of poor $ and over thefe 180 
ovcrt'cert were appointed. Actual relief was the firft ob- 
ject ; but at the very moment that this provilion was fe- 
ohfd, m;*afurei were taken to prevent any man from re- 
ceiving a (hilling which he could have been able to earn for 
himfelr. By method*, which our limits will not pci mil us 
to (late, the overfeere were able to make a calculation tole- 
rably exsdl of what each pauper wanted for bare fubfifterce, 
in ididtbn to the fruit* of his own labour. A flax-yam- 
fpinring manufacture war eftablilhrd, in whkh the yam is 
paid for, not by its weight, but by its meafure. The clean 
flax i» fold to the poor at a low price, and a certain meafure 
of yam again bought from them at 30 per cent, above the 
ufuial price ; fo that the overfeers are fure that all the yam 
fpuu by the poor will be brought into their office. Every 
pauper brings with him a book in which the quantity de- 
hreml is carefully noted down, which farniflies the overfeers 
with a continual average of the ftate of iudullry among their 
poor. 

As form as this inflitution was eftablilheri, the overfeers 
went through their dillritti, and alked, in all fuch manltons 
as could be fuppofed to harbour wast, if the inhabitants 
flood in need ot lupport ? The queflion to all fuch poor as 
wifhed for rehe*, and were able to Ipin, was, Whether they 
did earn by their work l s. 6d. a- week ? for experience had 
taught the inhabitants cf Hamburgh, that many poor live 
upon that fum ; and they knew enough of their poor to 
fuppofc, that ? si 6 <J. avowed earning wan equal to fomc- 
rhing more. If the anfwer was affirmative, the pauper flood 
not in need of weekly affiftance. If it was negative, work 
was given him, which, by being paid 30 per cent* above its 
value, afforded him 1 s. f»d. a- week cafily, if he was even an 
indifferent hand. The far more frequent cafes were partial 
inability by age, or weaknefs, or want of (kill. For poor 
of the latter drfeription a fchool wa» opened, and in three 
mouths time the buGncfd was rafily learnt. During that 
time, thepstiper got firft 2 s. a-wrek, and every week after- 
wards 2 d. left, till in the twelfth week he got nothing at 
all but his earnings, and was dilmiftcd, with a wheel and a 
pound of flax grata. 

The quantity of work which dil'abled poor were capable 
of doinj in a week was eafily and accurately afeertained 
by a week's trial in the fpinning fchool. The refult was 
produced weekly before appointed members of the com- 
mittee, and the fum which the poor could earn was noted 
down in their fmall bonks. The overfircr was directed to 
pay them weekly what their earnings fell fhort of 1 b. 6d. 
in every fuch week, when it appeared (rum their books 
that they had earned to the known extent of their abilities. 
From that moment applications bee. mt left! frequent ; and 
the committee had an infallible ftandard for diUingui firing 
real want : for whenever the pauper, if in health (if not, he 
was peculiarly provided for), had uot earned what he could, 
then be had either been lazy, or had found more lucrative 


work ; in either cafe, he was not entitled to a relief for that 
week, whatever he might be for the following. 

This mode of providing for the poor, which attrafted the 
notice and obtained the culogtum of the minifter in the 
Britilh houfe of commons, has tor fix years been in Ham- 
burgh attended with the happieft confluences. In the 
ft reels of that city a beggar is rarely to be feen, whilft thofe, 
who ftand in need of the charitable contributions of the 
rich, arc much more comfortably, as well as at much Ida cx- 
pcnce, maintained at home, with their children about them, 
than they' could be in work-houtes, under the management 
of mercenary overfeers. For a fuller account of this judi- 
cious inftitution, we tnuft refer the reader to VoughtS Ac- 
count of the Management of the Poor in Hamburgh^ face the 
year 1 788, in a letter to form frienJt of the poor in Or. Britain. 


WATEa-WORKS, Under this name m*y be comprehend- 
ed almoft ever)' hydraulic ftnaftnrc or contrivance ; fuch as, 
canals, conduits, locks, mills, water-engines. Sic. But they 
may be conveniently arranged under two general heads, 
\ft % Works which have for their objedl the conducting, rai- 
ling, or otherwife managing, of water; and* 2d ft, Work# 
which derive their cflfeacy from the impulfe or other action 
of water. The frjl clafs comprehends the methods of (im- 
ply conducing water in aquedu&s or in pipes for the flip, 
ply of domcftic confirm ption or the working of machinery : 
It comprehends aho the methods of procuring the fuppliev 
neceffary for thefe purpofes, by means of pumps, water, or 
fire engines. It alfo comprehends the fublequent manage- 
ment of the water thus conduced, whether in order to make 
the proper diftribution of it according to the demand, or tt> 
employ it for the purpole of navigation, by lockage, or 
other contrivances — And in the profecution of thefe things 
many fubordinate problems will occur, in which practice 
will derive great advantages From a fcientific acquaintance 
with the iubjtA The fecond clafs of water- works is of 
much greater variety, comprehending almoft every kind of 
hydraulic machine ; and would of itfelf (ill volumes. Many 
of thefe have already occurred in various articles of this 
Di&ionary. In de (crib in 3 or treating them, we have tacitly 
referred the difeuflion of their general principles, m 
which they all refemble each other, to (bme article where 
they could be taken in a connc&ed body, fufceptible of ge- 
neral fcientific diicuffion, independent of the'circumftancca 
which of necelfity introduced the particular modifications 
required by the ufes to which the ftruftures were to be ap- 
plied. That part of the pTefent article, there 'ore, which 
embraces thefe common principles, will chiefly relate 10 the 
theory of water mills, or rather of water-wheels; becaule, 
when the neceffary motion w given to the axis of the water- 
wheel, this may be fet to the performance of any talk what- 
ever. 

CLASS I. 

I. Of the conducting of Water. 

This is undoubtedly a bufinafs of great importance, and 
makes a principal part o* the practice of the civil engineer ; 
It is alfo a buiir.cf* fo impcxfc&ly underflood, that we be- 
lieve that very few engineers can venture to- fay, with 
tolerable prccition, what will be the quantity cf water 
which hit work will convey, or what plan and dimenfions of 
conduit will convey the quantity which may be propofed. 
For proof of this we (lull only refer our readers to ihelafta 
mentioned in the article Rivers, n' 27, See. 

In that article wc have riven a fort of hiftory of the pro- 
grefs of our knowledge in hydraulic?, a branch of mechani- 
cal philofophy which fame to have been entirely unknown. 
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' a *rT* ^ the indents. Even Archimedes, the author »f aim oft all 
Hr'* - . that we know in hydroftatics.fccms to have been entirely igno- 
rant of any principles by which he could determine the mo- 
tion of water. The mechanical fciencc of the ancients leems 
to have reached no farther than the doctrine o' equilibrium 
among bodies at reft. Guglidmini firfl ventured to confider 
the motion o: Water in open canals and in rivers. Its motion 
in pipes had been partially confidcred it* detached feraps by 
others, but not fo as to make a body of dodrinc. .Sir Ifaac 
Newton fir ft endeavoured to render hydraulics fufcepiible 
of mathematical demon ftraiitui : But his fundamental pro- 
pofition has not yet been freed from very ferious objee- 
tions ; nor have the attempts of his fucccffors, Inch as the 
Bernoulli*, Euler, D’Almbert, and others, been much more 
(uccefsful : fothat hydraulics may ftill be confidcred as very 
imperfed, and the general conclufions which we arc ac- 
cuflomcd to receive as fundamental proportions arc not 
much better than matters of obftrvatkm, little fupported by 
principle, and therefore requiring the mod fcrupulous cau- 
tion in the application of them to any hitherto untried cafe. 
When experiments are multiplied fo as to include as great 
a variety of cafes as pofliblc ; and when thefe are cleared of 
extraneous circumilanccs, and properly arranged, we mutt 
receive the conclufions drawn from them as the general laws 
of hydraulics. The experiments of the Abbe lloffut, nar- 
rated in his HyJrodynamqve , are of the greateft value, ha- 
ving been made in the cafes of moil general ficquency, and 
being made with great care. The greateft fervioc, however, 
has been done by the chevalier Bust, who faw the tolly of 
attempting to deduce an accurate theory from any princi- 
ples that we have as yet learned, and the ncccffily of ad- 
hering to fuch a theory as could be deduced from experi- 
ment alone, independent of any more general principles. 
Such a theory mu ft be a juft one, if the experiments are 
redly general, unaffected by the particular circumllances of 
the calc, and if the elates of experiment are fuificiently com- 
prehenfive to include all the cafes which occur in the rnoft 
important practical queftions. Some principle was necef- 
f«T» however, for connecting thefe experiments- The fuf- 
ficicncy of this principle was cot eafily afeertained. M. Bust’s 
way of eftabli filing this was judicious. If the principle is 
ill-founded, the rcfults of its combination in cafes of actual 
experiments muft be irregular ; but if experiments, feeming- 
1y very unlike, and in a vaft. variety of diflimilar cafes, give 
a train of rcfulls which is extremely regular and confiftent, 
we may prefurnc that the principle, which in this manner 
harmonizes and reconciles things fo unlike, is founded in 
the nature of things ; and if this principle be fuch as is 
agreeable to our cleared notions of the internal mcchanifrx 
of the motions of fluids, our preemption approaches to 
conviction. 

Proceeding in this way, the chevalier Buat has collected 
a prodigious number of faCta, comprehending almoft every 
rale of the motion of fluids. He tirft daffed them accord- 


ing to their refcmblance in fomc one particular, and obfer- Water- 
ved the differences which accompanied their differences in w «'k»- 
other circum fiances ; and by confidering what could pro-' ’ v " 
riuce thefe differences, lie obtained general rules, deduced 
from fed, by which thefe differences coul ! be made to fall . 
into a regular kric*. He then arranged all the experiments 
under fomc other circumftar.ee of refcmhlar.ee, and purfued 
the fame method'; and by following this out, he has produ- 
ced a general proportion, which applies to the whole of this 
numerous litl of experiments with a precision far exceeding 
our utmoft hopes. This proportion is contained in i»° 59. 
of the article Rivers, and is there offered a« one of the 
mofi valuable rcfults of modem fciencc. 

We muft, however, obferve, that of this lift of ejrperimenti 
there is a very large clafs, which is not direCt, hut requires 
a good deal of reflection to enable us to draw a confident 
condulion ; and this is in cafes which are very frequent 
and important, viz. where the declivity is exceedingly 
fmall, as in open canals and rivers. The experiments were 
of the following .forms : Two large eifterns were made to 

communicate with each other by mean* o; a pipe. The 
furfecei of the water in thefe citterns were made to differ 
only by a fmall fraction of an inch ; and it is fuppofed 
that the motion in the communicating pipe will be the 
fame as in a very' long pipe, or an open canal, having 
this very min ute declivity. We have no difficulty in admit- 
ting the conclusion; but we have f ecu it contcfted, and 
it is by no means intuitive. We had hopes that ere 
now this important cafe would have been determined by 
direCt experiments, which the writer of this article was com- 
milfioned to nuke by the Board for Encouraging Improve- 
ments and Manufacture* in Scotland : But this has been 
prevented hitherto by hia want of health ; and we cannot 
expeCt that it will be accomphfhcd before the dofe of this 
Woik. This, however, need not occasion any hesitation in 
the adoption of M. Bust’s general proportion, bccaufe the 
experiments which we arc now criticifing fall in precifely 
with the general train of the reft, and fhow no genera/ devi- 
ation which would indicate a fallacy in principle. 

We apprehend it to be quite unnecdlary to add much to 
what has been already delivered on the motion of waters in 
an open canal. Their general progrtjjlvc motion, and conse- 
quently the quantity delivered by an aqueduct of any Hope 
and diuvenfioc, arc fnfficicntly determined ; and all that is 
wanted is the tables which we promifed in n°6y. of the ar- 
ticle Rivers, by which any perfon who under Hands com- 
mon arithmetic may, in five minutes time or U*fs, compute 
the quantity of water which will be delivered by the aque- 
duCt, canal, conduit, or pipe ; for the theorem in n° 59. of 
this article applies to them all without dulinftion. We 
therefore take this opportunity of inferring thefe tables, 
which have been computed on purpefe for this Work with 
great labour. 
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“Table I. 


Logarithm of tin Valuer of th e Numerator of the FraHion — "- 0 — • — ^ 
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Tiiit I. roafjfti of three column*. — Column t. entitled //, 

^ contain* the hydraulic mean depth* of any conduit in inches. 
This i* fet down for every jotb of an inch in the ftril 10 
iochca, that the anfwers may be more accurately obtained 
for pipe*, the mean depth of which idiom exceeds three or xr 


II ] W O R 

Brought o>*r 4*37394 

SubtraA the log. of 1034 - *.014 3 * «. 

Remains the b'g. of 228,8 pint* « 2.3594 1 

Example 2. The canal mentioned in the article Rivers, 
n* 63. waa 18 feet broad at the fur face, and 7 feet at the 


four inches. The column i.i continued to 100 inches, which bottom. It was 4 feet deep, and had a declivity ol 4 inches 
id fully equal to the hydraulic mean depth of any canal. in g mile, ^urrs'i i he mean velocity? 

Lalumn 2. contains the logarithms of the values of The flant lide of the canal, correfponding to 4 feet 

Vd- 0,1, multiplied by 307} that is, the logarithm of deep and projection, it 6,8 feet; therefore the border 


the numerator of the fraction 
■of the article Rite**. 


.3 7 1 Sd — o,l) 


touched by the water is 6,8 + 7 +6,8, =20,6. The 
m n 65. ,8+7 

area is 4 X -, sr 50 fquare feet. Thcrcfoie J == 


Column 3, contains the produ&s of the values of v'J— 0,1 
^multiplied by 0,3. 

Tail* II. confiftf of two columns.— -Column l. entitled 
contain* the denominator of the fraction exprefling the 
Hope or declivity of any pipe or canal ; that is, the quo- 
tient of its length divided by the elevation of one extremity 
above the other. Thus, if a canal of one mile in length be 
three feet higher at 00c cud thau the other, then t is 

V = ,7fo - 

Column t. contains the bganthmn of the denominators 
•of the above mentioned fra&ion, or of the different values of 
the quantity _ L j 7 + 7 *. 


Thefe quantities were computed true to the third deci- 
mal place. Notwithftanding this, the laft figure in about 
h doxen of the flrft logarithms of each table is not abso- 
lutely certain to the neared unit. But this cannot produce 
an error of 1 in 100,300. 


Example* of the Ufe of thefe Tablet. 


Example !. Water is brought into the city of Edin- 
burgh in fcvcral mains. One of thefe is a pipe of Jive inches 
diameter. The length of the pipe is 14,647 feet ; and the 
refervotr at Comifton is 44 feet higher than the refervoir 
into which it deliver* the water on the Cattle Hill. Jatiy, 
The number ol Scotch pint* which this pipe (hould deliver 
in a mtn ute ? 


1. We have d— j, ss 1,25 inches. The logarithm cor- 

refponding to thi* d t being nearly tire mean between the 
logarithm* corrcfponding to 1,2 and 1,3, is 2.49472. 

14637 

2. We have e =: » or 33 ** 7 - Tlie logarithm cor- 

refponding to this in Table II. is had by taking propor- 
tional part* for the difference between the logarithms for 
s = 310 and * = 340, and is 1.18533. . 

3. From 2.49472 
Take 1.1831 2 

Remain* 1*30939, the logarithm of 20,385 inches. 

4. in column 3. of Fable I. oppofiteto d — 1,2 and</= 
1,3 are 0,3 and 0,31, of which the mean is 0,305 inches, 
the conre&ion for vitcidity. 

5. Therefore the velocity in inches per fecond is 20,385 
— 0,305, or 20,08. 

6. l*o obtain the Scotch pints per minute (each contain- 
ing *^3*4 cubic inches), multiply the velocity by 60, and 
this prod 11& by 5% anvl this by 0,7854 (the area of a 
virde whofc diameter is i), and divide by 103,4. Or, by 


logarithms. 

Add the log. of 20,08 - 1.30276 

log. of 60 ' • - r.778 1 5 

log. of j' or }j . - J_-J';794 

log. ol 0,78 j, - y.Hijja) 

Carry over 4 37394 


g, c= 2,417 feet, or 29,124 inches. The logarithm 

coi refponding to thi* in Table I. m 3.21 1 13, and the cor- 
rection for vifeidity from the third column of the fame 
Table i* 1,58. 

2. The flope i* one- third of a foot in a mile, or one foot 
in three miles. Therefore t is 15,840. The logarithm cor- 
refponding to thi* it 2.08280. 

3. From 3.2U 1 J m 

Subtract 2.08280 

Remains 1.12*33 — 1 °£* °f *3,438 inches. 

Subtract for vifeidity - 1.58 

Velocity per fecond - 11,858 

This velocity is confiderably fraailcr than what was ob- 
ferved by Mr Watt. And indeed we obferve, that in the 
very fmall declivities of rivers and canals, the formula is a 
little different. We have made fcveral compartfons with a 
formula which is effentially the fame with Buat’s, and comes 
nearer in thefe cafes. Intlead of taking the hyperbolic lo- 
garithm of s/t + i,6, multiply its common logarithm by 
2+ or multiply it by 9, and divide the product by 4 ; and 
this procefs is vattly eafler than taking the hyperbolic lo- 
garithm. 

We have not, however, prefumed to calculate tables 
on the authority of our own observations, thinking too rc- 
fpeCifully of this gentleman’s labours and oblcrvation*. 
But this fubjrft will, ere long, be fully eftablifhed on a fu- 
ries of observation* on canal* of various dimensions and de- 
clivities, made by fcveral eminent engineers during the ext* 
cution of them. Fortunately Mr Buat’s formula is chiefly 
founded on observations on fmall canal* ; and i« therefore 
moil accurate in fuch works where it is moil ncccfiary, via. 
in mill courlcs, and other derivations i or working machi- 
nery. 

We now proceed to take notice of a few circumftancea 
which deferve attention, in the conttru&iori of canals, in ad- 
dition to thole delivered in the article Rivers. 

When a canal or aqueduct is brought off from a hafon or 
larger ffream, it ou^ht always to be widened at the entry, 
if it is intended for drawing off a continued ttream of wa- 
ter: For luch a canal has a flope, without which it can have 
no current. Suppofe it fdkd to a dead level to the farther 
end. Take away the bar, and the water immediately be- 
gins to flow off at that end. But it i« fume time before any 
motion i« perceived at the head of the canal, during all 
which time the motion of the water is augmenting in every 
part of the canal ; confcquently the flope is increafing in 
eveiy part, this being the lole caufe of its ttream. When 
the water at the entry btgint to move, the flope i* Icarccly 
lcntible there ; but it fcuhbly deepens every moment with 
the incrvaCe of velocity, which at 13ft attain* its maximum 
relative to the flope and dimenfions of the whole canal ; and 
this 1 eg ulaic* the depth of water in every point dow:: the 
ttream. When all has attained a ftatc of permanency, the 
flope at the entry remains much greater than in any other 
5 U 2 part 
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p-'rt i f the cana! : ! or this (lope mull be fuch as will pro* 
duce a vclojiiy irnt for fupplying its train. 

And it rr.o'l be remembered, that the velocity which 
mutt be p’oduced greatly exceeds the mean velocity corre- 
f pond mg to the train of the canal. Suppole that this is 
a? inches, ’ihere rnuil We a velocity of 33 inches at the 
furface, as appears by the Table in the article Rivers* 
11' 80. *1 hi* mult be pioduccd by a teal fail at the en- 

try. 

I11 every other part the (lope is fufficient, if it merely 
ferves to give the water (already in motion) f -rce enough 
fur overcoming the friftjon and oilier rcfifiances. Rut at 
the entry the water is fiagnant, if in a bafon, or it is mo* 
vin • pall laterally, if the aqueduft is derived from a river} 
and, having no velocity whatever in the diieltion of the ca- 
nal* it mutt derive it from its (lope. The water therefore 
which has acquired a permanent form in fuch an aqueduct, 
mull ncceffarily take that form which exactly performs the 
others requifite in its different portions. The furface re- 
mains horizontal m the bafon, a* at KC (tig. 1.), till it 
comes near the entry of the canal \B,and there it acquires 
trie form o i an undulated curve Cl)E ; a:d then the fur lace 
acquires an uniform (lone EF, in the lower part of the ca- 
nal, where the water is in train. 

- If tins is a drain, the difdhargc is much lef* than might 
be produced by the fame bed if this fudden Hop? could be 
avoided. If it is to be navigated, having only a very gentle 
(lope in its whole length* this luddto flope is a very great 
imperfection, fcoth by dbnuiiflting the depth of water, which 
might ctherwife be obtained "along the canal, and by irn- 
dcriag thepaffage of boats into the bafon very difficult, and 
the coming out very hazardous. 

AH this may be avoided, and the velocity at the entry 
may be kept equal to that which forms the train of the ca- 
nal, by the Ample proccfs of enlarging the entry. Suppole 
that the water could accelerate along the (lopes of the 
canal, as a heavy body would do on a (indy polifhed plane. 
It we now make the width of the entry in its different parts 
inverfcly proportional to the h&itiout velocities in thole 
parts, it is phiin that the (lope of the furface will be made 
pvalLl to that o» the canal which is in train. 'I his will 
require a form fomewhat like a bell or fpeakin, {-trumpet, 
as may eafily be Ihown by a mathematical ditenffion. It 
would, however, be fo much eva third at the bafon zs to oc- 
cupy much room, and it would be very expenhve to make 
fuch an excavation. But we may, at a very moderate ex- 
pence of money and room, m. :kc the incraafe o* velocity at 
the entiy alined infeiihble. 1 bis fhoulJ always be done, 
and it is not all expciice : (or if it be not dour, the water 
will undermine the banks on each fide, bccaufe it is moving 
very fwiftly, and will make an excavation for it (elf, having 
all the mud in the canal below. We may obferve this en- 
forcement at the entry of all natural derivations from a ba- 
ton or lake. It is a very inllruCtivc experiment, to fill up 
this enlargement, continuing the parallel Tides of the drain 
quite to the fide of the lake. We (hail immediately obferve 
the water gtow lhallower in the drain, and its performance 
will dimiadh. Suppufing the ditch cairicd on with parallel 
tides quite to the fide of the bafon, if we build two walls 
or c!ykt» from the extremities of thofc (ides, bending out- 
wards with a proper curvature (ami this will often be lets 
coftly than widening the drain), the diichargc will be great- 
ly iiicrcalcd. We hate feen infiances where it was neatly 
doubled. 

The enlargement at the mouths of rivers is generally ow- 
ing to the fame cauic. The l*de of flood up the river pro- 
duces a lopcrficial Hope oppofitc to that ot the river, and 
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this widens the mouth, i. h;» is moil remarkable when the 
tide* are high, ?,r.d the river has little dope. 

After this great (all at the entry of a canal, in which all ' 
the filaments arc much accelerated, and the inferior one* 
moil of all, things take a contrary turn. The water, by 
nibbing on the bottom and the fide 5 , i> retarded; and there- 
fore the (rCiicn mu-!, from be in,; (hollow, become a little 
deeper, and the furface will he convex *orf»uc difiance 
till all coarcs into train. When this is ettai’ '.idled, the 
-filaments reared the bottom and fide are moving dowel!, 
and the furface (in the middle cfpecially) retains the great* 
tfi velocity* gliding over the reft. The velocity in the 
canal, a*td the dept!? of the kfiion, adjul! themfelves in fuch 
a manner that the difference between the furface of the ba* 
ion, and the furface of the uniform feaion of the canal cor- 
refponds exa&Iy to the velocity. i hus, if this be obferyed 
to be two feet in a fecond, the difference of height will be 
13-ths of an inch. 

All tiie practical que (lions that are of confiderablc impor- 
tance refpedtiog the motion of water in zquedufts. may be 
ealilv, though uot elegantly, folvcd by means o( the tables. 

But it it to he remembered, that tliele tables relate only 
to uniform motion, that is, to water that is in train, 
and where the velocity fuffer-.no change by lengthening the 
ccuduit, provided the Dope icrr.ain the fame. It is much 
more difficult to determine w hat will be the velocity* Sic. 
in a canal of which nothing is given but the form, and dope, 
and depth of the entry, without facing how deep the water 
runs in it. And it is hftc that the common doctrines of 
hydraulics are mod in fault, an-! unable to teach us how 
deep the wntci will run in a can'll, though the depth of tlrc 
bafon at the entry be pcrfedly known. Between the 
pint of the canal which is in train and the bafon, there is an. 
interval where the water is in a Hate of acceleration, and is 
afterwards regarded. 

The determination of the motions in this interval is ex- 
ceed. ugly difficult , even in a rectangular canal. It was one 
great .tim of Mr Bruit’s experiments to afeertain this by 
n rafuring accurately tl« depth of the water. But he found 
that whtn the (lope was but a very few inches in the whote 
length of life canal, it was not in train for want of greater 
length ; and when the Hope was Hill lets, the (mail fractions 
of an inch, by which he was to judqe of the variations of 
depth, could not be mralurc.t with fuftkiriit accuracy. Jt 
would be a moll defirable point to determine the length of 
a canal, whole (lope and other dimenfion* are given, which 
will bring it into train ; and what is the ratio which will 
then obtain between the depth at the entry and the depth 
which will be maintained. Till this be done, the engineer 
cannot afeertain by a dircCl proccfs what quantity of water 
will he drawn off irum a relcrvoir by a given canal. But as 
yet tliis is out of our reach. Experiments, however, ate in 
view which will promote the invefiigation. 

But this and fimilar quefiions ate of fuch importance, 
that we cannot be C».id to hare unproved hydraulics, unlefs 
we c**n give a tolerably prccifc anfwer. This we can do 
by a fort of retrograde proccfs, proceeding on the princi- 
ple* of uniform motion citabliflicd by the Chevalier Buat. 
We may fuppofe a train maintained in the canal, and then 
examine whether this train ran be produced by any fall that 
is poiGble at the entry. If it can, we may be certain that 
it is fo produced, and our problem is folvcd. 

We (hall now point out the methods of anfwcring feme 
chief quefiions of this kind. 

Qutji. 1. Given the (lope / arid the breadth «/ of a ca- 
nal, and tlie height H of the furface of the water in the 
baion above the bottom of the entry, to find the depth b 

and 
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V«*r. 

work*. 


•ml velocity V o f the ftream, and the quantity of water 

Qjwhich is difahv ted ? 

. he chief difticuliy u to fiml the depth of the ftrram 
where it ic in train. For this end, we may iimplify the hy- 
draulic theorem of uniform motion in u 39. of the article 
v '\ * 

Hitci; making V = —A *—* where g in the velocity (in 
v'o 

inches) acquired in a fecotid hy falling 1! I* the hydraulic 
mean depth, and */S fUnd* for — l, S-j-i,*). N ij 
a number to he fixed hy experiment (fre River, n’ 5? ) 
depending on the contradion or oblUadion fuftained at the 
entry of the carta!, and it may in n\oit common cafes be ta- 
ken = 244 ; fo that v^N f miy be lornewhat lef» than 
3C7. To End it, we may begin by taking for our depth 
of tlream a quantity b, furaewhat f» oiler than H the height 
of the furfacc of the b*k>n above the bottom of the canal. 
With this depth, and the known width w of the final, we 
can End the hydraulic depth </(Riv£*, n J 48). I hen «viih. 

v'Jandthc Hope find V by the Tabic; make this V= ;f~* 


, V v'S 

This ;ive* vN’r = — y 


t/S 

^ = . This value of Nj» is fuffici- 

ently exact ; for a imali error of depth hardly sffedts the 
hydraulic mean depth. 

Alter this preparation, the ex prtflton of the mean velo- 

j <w b 

city in the canal will be F N^y ti- -f- _. ?•_ The height 
• */& 

. Nj 1 t mb \ 

which will produce this velocity is 'zb)* *'* ow 

this is the (lope at the entry of the canal which produces 
the velocity that is afterwards maintained againit the oh- 
ItruFtloiis by the Hope of the canal. It is therefore 

= — (*(§*+ 


sr H — b. Hence we deduce h 

4 

4 s / s H m -K^(^ + »)-3H). 


If there be 
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no contra&fon at the entry, g =. G and ^ q = 

Having thus obtained the depth b of the Prtnm, we 
©Vcain the quantity o l water by combi: :ipg this with the 
width w and the velocity V. 

But as this was but an approximation, it is necefTary to 
ex tmiue whether the velocity V be poflible. i his is very 
eafy. It mult be produced by the fall H — h. We lhall 
have no occaflon for any correction of our Erll affumplion, 
if h has not been extravagantly erroneous, becautc a fmall 
vniltakc in b produces almoit the fame variation in d. The 
tell of accuracy, however, is, that k , together with the 
height which will produce the vclpcity V r , muft m ike up 
the whole height H. Afluming b too Fir all leaves H *— A 
too great, and will give a fmall velocity V, which requires a 
fmall value of H — b. The error of H — h therefore is 
always greater than thr err r we have committed in our 
firtl aflumption. Therefore when this error of H — h is 
but a trifle, fuch as one iourth of an inch, wc may relt fa- 
tished with our anfwcr. 

Perhaps the eafieft procef* may be the following : Sup- 
pofe tire whole (tream in train to have the depth II. The 
Telocity V obtained for this dspth and dope by the Table 
requires x certain productive height u. Make y'H -j- u ; 


H = II : b. nnd b will be exceedingly near the truth. The Water, 
rtafon is obvious. w ' 

2. Given the difclnrfe for quantity to be furnifh- 
cd in a fecund) Q^. the h.i'ht II of the bafmi above the 
bottom o' the canal, aud ;he Hope, tu End the dimcnflouF 
of the ca:H f 

Let * and y be the depth and mean width. It is plain 
that the equation — i *~-- \'i G V^H — x will stive a value 
of y in term# 0 : x. Compare this with tfsc vnhte of y ob- 
tained from the equation - v - / — i Z-~. This 

x f \/$ V y 4- l x 

will give an equation containing only x and known quan- 
tities. But it will be very complicate*, anti wc mud 
h*ve recouife to an approximation. This will be beft un- 
dt: flood in the form at an example. 

Suppole tire depth at the entry to be i 3 inches, ami 
the Dope tjW Let <200 cubic feet of water per mi- 
nute be the quantity of water to be drawn off, for work- 
ing machinery or any other pu'pofe ; aud let the canal he 
fuppoted of the bdl form, recommended in n u 6y. of the ar- 
ticle River, where the bale ot the Hoping fide is ^d* of 


the hci. h 1 


V* 


Tlir flfiihtcll confident ion will Kiow us that if 4 — bs 
. . . 7 - 1 + 

taken for the hei ht producin'' the vcNcity* it cannot ex- 
ceed 3 inches, nor be Us than 1. Suppofc it = 2, and 
thtre’vre the depth of the 11 ream in the cuts] to be 16 
inches 4 End die mean width cf the canal by the equation 



“ = t (vA/-o,.) (^2 _ 0,3)' m wbitl ‘ <i“ 15 cu - 


bic feet (the 6:2th part of 1200), i® = 18,15^ 
=: icoo — L V' icoo -f- 1,6, and h = 16. This givea 

tv =5,^2 feet. The irdltoii *=17,36 feet, and V = 
32,6 inches. This requires a tall of 1,52 inches intlcad of 
2 inches. Take this from 18, and there remains 16,48, 
which we lhall End not to differ T * ff th rf an inch from the 
waft dtpih which the w ater will acquire and maintain. 
We may tl.crclotc be fatisEcd witli afluming 5,36 feet as 
the mean width, and 3,53 feet for the width at .the bot- 
tom. 

This approximation proceeds on this conEdcration, that 
when thr width diiniiiltlus by a imall quantity, aud in the 
fame proportion tiut the depth incrcafcs, the hydraulic mean 
depth remains the lame, and therefore the vtiociiy alio re- 
mains, and the quantity diichargcd changes in the exact 
proportion of the IcCtion. Any minute error which may 
re full liom this fuppofition, may lie corrected by iucrealing 
the fall producing the velocity ill the proportion of the firit 
hydraulic mean depth to the mean depth correipouding to 
the new dimcnfions found for the canal. It will row 
become 1,53, and V will be 32,7?, and the depth will 
be 16,47. J he quantity difeharged being divided by V, 
will give the feftiou — 7*335 f«t, k rom which, ani the new 
depth, wc obtain 3,344 for the width. 

This and the foregoing are the molt common queftions 
pTOpofcd to an engineer. We aflerted with foinc confidence 
that few of the prolcffion arc able to anfwer them with to- 
lerable prccifion. We cannot offend the profeffional gentle- 
men by this, when wc inform them, that the Academy o. Sci- 
ences at Baris were occupied during feverai months with an 
examination of a plan propot cd by M. Parcteux, for bring- 
ing the waters of the Yvette into Paris ; and after the moil 
mature cocEderation, gave in a report of the quantity of 
4 * • watcc 
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which M. De Parcieux’s aqueduct would yield, and 
wot **’ that their report has been found trtoneous in the proportion 
ot at lealt 2 to y : For the water* hare been brought in, 
itrd exceed the tcpoit in this proportion. Indeed long af* 
ter the giving in the repot t, M. Pmonct, t!»c moll cclebra- 
tc.! engineer in France, affirmed that the dimeufiuns pro po* 
fed were much git ater than were nccdTary, and fai<!» that 
an aqueduct of 5 1 feet wide, and 3+ deep, with a Hope of 
f $ indie:* in a thoufand fathoms, would have 2 velocity of 
I 2 or it inches per fecund, which would bring in all the 
water furriihed by the propoftd fourcca. The great di- 
minution of expcnce occafioncd by the alteration encoura- 
ged the community to Undertake the work. It was accor 
din.jly begun, and a cart executed, 'lltc water waa found 
to run with a velocity of near 19 inches when it was 3! 
feet deep. M. Perronet founded his computation on his 
own experience alone, acknowledging that he had no theory 
to inllrud him. The work was carried no farther, it be- 
ing found that the city could be fupphed at a much fmallcr 
cxpcnce by ll earn engines ere fled by Boulton and Watt. 
But the facts which occurredin the partial execution of the 
aqueduct are very valuable. If M. Pcrror.et’s aqucdufl be 
examined by our general formula, / will be found ^ 3 *Vr» 
and (I r: 18,72, trom which wc deduce the velocity — iS-J, 
agreeing with the ohfr/ation with aliomlhing picciJion. 

The experiments Vi Turin by Michxlotti on canals were 
■very numerous, but complicated with many circumltances 
which would render the difeuffien too long for this piece. 
When cleared of thefc circumltances, which wc have done 
with fcrapuloua cate, they arc alfo abundantly conformable 
to our theory ot the uniform motion of running waters. 
But to return to our (ubjedt : 

Should it be required to bring off at once from the ba- 
ton a mill courfe, having a determined velocity for dtiving 
an under- Ihot wheel, the problem becomes caber, becaule 
the velocity and Hope combined determine the hydraulic 
mean depth at once ; and the depth of the ftream will be 
had by means of the height which muft be taken for the 
whole depth at the entry, in order to produce the required 
■velocity. 

In like manner, haring given the quantity to be difehar- 
ed, and the velocity and the depth at the entry’, wc can 
nd the other dimenfions of the channel ; and the mean 
depth being found, we can determine the (lope. 

when the Hone of a canal is very fmall, fo that the depth 
of the uniform ftream differs but a little from that at the en- 
try, the quantity diicharged is but fmall. But a great ve- 
locity, requiring a great fall at the entry, produces a great 
diminution of depth, and therefore it may not compenfatc 
for this diminution, and the quantity difeharged may be 
fmallcr. Improbable as this may appear, it is not demon- 
drably falfc; and hence we may lee the propriety of the Al- 
lowing 

Q.f/tion 3. Given the depth H at the entry of a rectan- 
gular canal, and alio its width tv, required the Hope, depth, 
and velocity, which will produce the greateft poffible dii- 
charge ? 

Let x be the unknown depth of the ftream. H — * rs 
the productive fall, and the velocity is V^icTv^H — x. 
This multiplied by wx wi ll give the quantity di {charged. 
Therefore tf x V^aG V^H — * muft be made a maxi- 
mum. The common proccfs for this will give the equation 
2 H = 3 *, or * as } H. llw mean velocity will be V aG 
v'-jTl j the fedtion will be { •tv H, and the difcharge =: 

WldvH v'y H, and d s l kcfe 


data the flaps is caflly had by the formula f*»r uniform mo- 

tion. ‘ 

If the canal is of the trapezoidal form, the invrftigation 
is more t rouble fome, ami requites the refutation of a cubic 

equation. 

It miy appear ftrenge that increafmg the Hope of a ca- 
nal beyond the quantity determined by this problem can di- 
minish the quantity of water conveyed- But one of 
thefe two iIhu<? 6 muft happen ; cither the motion will 
not acquire uniformity in luch a canal for want of length, 
or the diCcharge muft diminHh. Suppoflng, however, 
that it conld augment, we can judge how far this can 
go. Let ns lake the extremr cxfc, by making the canal 
vertical. In this calc it becomes a f:mple weir or wafte- 
board. Now the difeharge of a waiteboard is \ v 2 G tv 

(b ^ — - (f b)^ . The maximum determined by the prece- 
ding problem is to that of the wafteboard of the fame di- 

mentions as H f rf sH T — (f H) T , or at H v^t ^ : 
H a/H — {Hv'fH, -* 5773 : 6465, nearly =9 : low 

Having given the dimenfxjns and Hope of a canal, we 
can dilcover the relation between its expenditure and the 
time ; or we can tell how much it will fink the furface of a 
port! in 24 hours, and the gradual proinefs of this effed ; 
and this might be made the fubje&of a particular problem. 
But it is complicated and dif&cult. In cafes where this is 
an interesting object, we may folve the queftion with fuffi- 
cicnt accuracy, by calculating the expenditure at the begin- 
ning, fuppoiing the bafon kept full. Fhen, from the known 
area cf the pond, wc can tell in what time this expenditure 
will link an inch ; do the fame on the (uppofltion that the 
water is one-third lower, and that it is two-thirds lower 
(noticing the contraction of the furface of the pond occa- 
MD(d by this abftrx&ion of its waters). Thus we lhall ob- 
tain three rates of diminution, from which we can ealily de- 
duce the defired relation between the expenditure and the time. 

Aquedu&s derived from a baton or river are commonly 
fumimed with a fluicc at the entry. This changes exceed- 
ingly the Hate of things. The Dupe of the canal may be 
prccifcly fuch as will maintain the mean velocity of the wa- 
ter which palTcs under the fluice ; in which cafe the depth 
of the ftream is equal to that of the fluice, and the velocity 
is produced at once by the head of water above it. But if 
the Hope is left than this, the velocity of the ifluing water is 
diminilhed, and the water muft rite in the canal. This muft 
check the efflux at the fluicc, and the water will be as it 
were ilagnant above what comes through below it. It is 
extremely difficult to determine at what precife flope the 
water will begin to check the efflux. The contraction at 
the lower edge of the board hinders the water from attain- 
ing at once the whole depth which it acquires afterwards, 
when its velocity dimiai/hea by the obftru&ions. While 
the regorging which thefe obtirudtions occaflon does not 
reach bock to the fluice, the efflux is not affc&ed by it.— 
Lven when it does reach to the fluice, there will be a left 
depth immediately behind it than farther down the canal, 
where it is in train ; became the fwift moving water which 
is next the bottom drags with it the regorged water which 
lies on it : but the canal mult be rapid to make this diffe- 
rence of depth fcsftblc. In ordinary canals, with moderate 
Dopes and velocities, the velocity at the floice may be lafdy 
taken as if it were that which correiponds to the difference of 
depths above and below the fluicc, where both are in tram. 

Let therefore H be the depth above the fluice, and h the 
depth in the canaL Let e be the elevation of the fluicc 
above the foie, and let £ be its breadth. The difcharge 
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^ will he /i v/H — i V 2 ci for the fluiee, ami «i 4 to the ordimiy fhifjce of the water, — which «*. 

i 

s/ 


«!’ A 

tv -f- 2 6 


for tl>c anal. 


V' 

Thcic mail be the fame. 


Thia give* the equation e b V^H — h y/ 2 G zz «t» b 

/~znr ' /t 

sj tv if- l b contain * n ^ ^ ut » n of the queftiont 
which can be propofed. The only uncertainty is in the 
quantity O* which exprefle* the velocity competent to the 
paflagf* of the water through the orifice, circumftaoced as 
U is, namely, fubjeded to contmftion. This may be te- 
gulatcd by a proper form *»iveu to tlur entry into this ori- 
fice. The contraction may be almoft annihilated by making 
the mahmry of a cydtaidd 'orm 00 both Gdcs, and alfo 
at the lower edge ot the iluice- board, fo as to give the ori- 
fice a form rcfemhliwr fig. 5. X), in the a 1 tide Rivers. If 
the fluiee is thin in the face of a baton, the contraction will 
reduce 2 G to 206- If the fluiee be as wide as the canal, 
a G will be nearly 5 CO. 

S>utJ}u>n 4. Given the head of water in the btfon H, the 
hreadih i, and elevation r of the Iluice, and the breadth <w 
and Hope / of the canal, to find the depth 6 of the flrcam, 
the velocity, and the difcharge ? 

Wc mull (as in Qirjlien 2.) make a firft fuppofition for 
6, in order to find the proper value of if. Then the cqua- 

tion tb V'H — b v^2 G~ wi gives b — ^ / * 

</* *>' N/J 

/GdibH . /Gs'b*,y Tr .. . „ ,, 

+ / TTr — r + ( — rr? — fball 


i » 1 N,{(/ \w*N g**/ 
differ confideraWy from the one which we aflomcd in order 
to begin the computation, make ufc of it for obtaining a 
new value of d, ard repeat die operation. Wc fhall rarely 
be obliged to perform a third operation. 

■ibe followin'* iawf frequent ufc 2 

Quflion 5. Given the dimenfiona and the Hope, with the 
velocity and difeharpe of a river in its ordinary tlatc, rc^ 
quired the area or fc&ion of the fluiee which will raile the 
waters to a certain height, ftill allowing die fame quantity 
of water to pafs through ? Such an operation may render 
the river navigable for fmall craft or rafts above the fluiee. 

The problem is reduced to the determination ®f tire fizc 
of orifice which will ddcharge this water with a velocity 
competent to the height to which the river is to be railed * 
only wc muff take into confidcration the velocity of the wa- 
ter above the fluiee, confidering it as produced by a fall 
which makes a part of the height produdive of the whole 
velocity at the fluiee. Therefore H, in our invcfUeatioa 
»uifl con lift of the height to which wc mean to raife the 
waters, and the height which will produce the velocity with 
which the waters approach the Iluice : 6, or the ftepth of 
tfie ftneam, is the ordinary depth of the river. Then\ufing 

the former fymbels) we have tb — — — — 

„ V’aG.ta-Ty - 


VTGJn—h)- 

^If the arcs 01 the Hnicr is known, and we would learn 
the height to which it will raiTe the river, wc have H — b 

— for the «prcfliun of the rife of the water 

above it. ordinary level. But from this we mull tike the 
l ■£ —hich would produce the velocity of the river ; To 
that il the Iluice were .a wide a. the river, and were raked 


i(i< **'• 

preffes the height that produces the velocity under the fluiee, 
mull be equal to the depth ot the river, and H — b will be 
= o. 

The performance of aqueduft drains is a very important 
thing, and merits our attention in this place. While the 
ait ot managing waters, and of condu&ing them fo as to 
aafwer our demands, renders us very important ferrice by 
embelhTtiing our habitations, or promoting our comrocTciSl 
intercourfc, the art of draining creates as it were new 
riches, fertilizing tra&t of bog or marfh, which was not 
only ufelefs, but hurtful by its iinwholdomc exhalations, 
and converting them into rich paflures and gay meadows. 
A wild country, occupied by muffles which are inaccdEbfe 
to he-ds or flocks, and ferve only for the haunts of water- 
fowls, or the retreat of a few poor fifhermen, when once it it 
freed from the waters in which it is drowned, opens its lap 
to receive the moft precious feeds, is foon clothed in the 
rtclieft gs'b, r ivos life and abundance to numerous herds, 
and never fails to become the delight of the induS. 
nous cultivator who hss enfranchised it, and is attached 
to it by the Ubour which u colt him. In retorn, it pro* 
cure, him abundance, and fupplie. him with the mean, of 
daily augmenting its fertility. No Ipeciei of agriculture 
exhibit* f.eh long, continued, and pregreffive improvement. 
New fatnihea duck to the fpot, ami there multiply ; and 
their nature teems tlie mare eager to repay their labours, 
in proportion as (he ha. been obliged, againft her will, to 
keep her tieafures locked up for a longer time, chided by 
the waters. The countrit. newly inhabited by the human 
race, a. is a gieat part of America, etpedaly to the fbuth* 
ward, are Hill covered to a great extent with raarfhes and 
lakes ; and they would long remain in thia condition, if p®. 
pulation, daily makiog new advances, did not increafe in- 
dultry, by multiplying the cultivating hand., at the lime 
time iliat it increafrs their winit. The Author of thia 
beautiful world has at the beginning formed the great m*f- 
fc of mountain, has (cooped out the dale, and doping 
hills, ha. traced out the courfes, and even formed the bed. 
of tlie river. : hut he has left to man the care of makiog 
his place of abode, and the field which molt feed him, dry 
and comfortable. For this talk is not beyond bin powers, 
»« the others arc. Nay, by having this given to him in 
charge, he is richly repaid for his labour by the very Itate 
in which lie finds rbofe countries into svhich he penetrate, 
for the fir# time. Being covered with lakes and foreft., 
the juices of tlie foil are kept for him a* it were in referee. 
The air, the burning heat of the Inn, and the continual 
wallung of rams, would have combined to expend and dif. 
fipme their vegetative powers, had the fields ‘been rx poled 
in the fame degree to their action as in the inhabited and 
euluvated countries the moft tortile moulds of which are 
tong fmcc lodged in the bottom of the ocean. All thia 
«>u!d have been completely loft through the whole extent 
°f South America, had it not been protected by the fo- 
veitj which man mull cm down, by the rank herbage which 
he murt burn, and by the marth and bog which he muft 
deftroy by draining. Let net ungrateful man complain of 
this. It ,s hia duty to take on hioifelf the talk of opening 
up trcfurc., preferred on purnofe for him with fomucK 
judgment and care. If he has difeernment and fenfibility, 
he will eve, thank the Author of all good, who ha. thw 
hufoanded them lor hi. »fe. He win eooperme with hia 
beneficent vievm, and will be c. ref .A not to proceed by 
wantonly inatching , t prelent and partial good, and by 
picking out what ia molt cahly got at, regardhfs of him 

who 
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who is to come afterwards to uncover and extraA the re- 
maining itches of the ground. A wife adminillration of 
fuch a country will think it their duty to leave a juft fhare 
of this inbe 4 tar.ee to their defendants, who arc entitled to 
cx|)t\ A . it as the laft legatees. National plans of cultivation 
fheuld Ik formed on this principle, that the (lens t’ken by 
the prelent cultivators for rcali/.iu j part of the riches of the 
infant country fh»U not obftrudt the works which will af- 
terward* lx neccflary for alio obtainin r the remainder This 
is carefully attended to in Holland and in China. No man 
is allowed to conduct the drains, by which he recovers a 
pitce of marfh, in fuch a way as to render it much mote 
difficult for a reighbour, or even for his own fucceflbr, to 
drain another piece, althnu eh it may at prefent be quite 
insect IT; hie. There remain* in the middle of the moft cul- 
tivated countries many marches, which induftry has not yet 
attempted to drain, and where the Icgiflaturc has not been 
at pains to prevent many little abufes which have produced 
elevations in the beds of river?, and rendered the complete 
draining of fomc fpots icnpofCble. /.dminiftration fhould 
attend to fuch things, becaufe their corifequcncc- arc i neat. 
The teienevs and arts, by which alone thefe difficult and 
coftly job* can he per'ormed, fliould be protc&ed, encou- 
raged, and cherifhed. It is only from fcience that we can 
obtain principles to diteft thefe arts. The problem of drain- 
ing canals is one of the moft important, and yet has hardly 
ever occupied the attention of the hydraulic fpcculatift. 
We apprehend that Mr Bust** theory will throw great 
light on it ; and regret that the very limited condition of 
our prefent Work will hardly afford room for a flight (ketch 
of what may be dor.e on the fubjeft. We fhall, however, 
attempt it by a general problem, which will involve moft 
of the chief circumftances which occur in works of that 
kind. 

6. Let the hollow ground A (fig. 2 ) be man- 
dated by rain* or fprings, and have no outlet but the ca- 
nal AB, by which it difeharges its water into the neigh- 
bouring river BCDE, and that its fut face is nearly on a 
Level with that of the river at B. It can only drain 
when the river fink* in the droughts of fummer ; and even 
if it could then draiu completely, the putrid marfh would 
only be an infecting neighbour. It may be propofed to 
drain it by one or more canals ; and it i* required to deter- 
mine their length* and other dimenfiona, fo as to produce 
the belt effedt? 

It is evident that there arc many circumftances to deter- 


Suppofc that the daily produce of rains and fprin^s raifea 
the water 1 * inch on an t*rea of a fquare league, which gives 
about ! 2C,ooo cubic fathoms of water. Let the bottom 
of the bafon he three feet below the furface of the frefhet 
in the river at B in winter. Alfo, that the flooe of the 
ri«-er is 2 inches in 1 00 fathoms, or yjs-dth, and that the 
canal is to be 6 feet deep. 

The canal heitif! fuppofed nearly parallel to the river, it 
mult be at lcaft 180c fathoms long before it can be admit- 
ted into the river, otherwife the bottom ot the bo/ will he 
lower than the mouth of the canal ; and even then a hun- 
dred or two more fathoms added to this will give it fo 
little Hope, that an immenfc breadth will be neccfTary to 
make the difeharge with fo fmall a velocity. On the other 
hand, if the Dope of the canal be made nearly equal to that 
of the river, an extrava gant length will be neccfTary before 
its xdmiflion into the river, and many obftacles may then 
intervene. And even then it muft have a breadth o ( 13 
feet, as may eafily be calculated by the general hydraulic 
theorem. By receding from each of thefe extremes, we 
fhall diminifh the expence of excavation. Therefore, 

Let x and y be the breadth and length, and b the depth 
(6 fret), of the canal. Let q be the depth of the bog be- 
low the furface of the river, oppofite to the bafon, D the 

diicharge in a fccond, and - the flopc of the river. We 

muft make l xy a minimum, or xy 4 y x =r 0. 

The general formula give* the velocity 

v = ^77 — l" 77 + 7 ^ — 0,3 ( v </— 0,1 ). Thi. wouU 

give x and y ; but the logarithmic term render* it very com- 
plicated. We may make ufe of the fimplc form V = — i£* 

v'S 

making */ Kg nearly a y b. This will be fufBcicntly exaA 
for all cafes which do not deviate far from this, becaufe 
the velocities are very nearly in the tubduplicaie ratio of the 
flopes. 

To introduce thefe data into the equation, rccollcA th 

V =r ; d = — 7 T. As to S, recoiled* that the a * 

bx* x 4- 2 h ’ ca- 

nal being fuppofed of nearly equal length with the river, 

will exprefs the whole difference of height, and ~ — q it 
the difference of height for the canal. Thi* quantity being 


rn : nc the choice, and many condition* to be attended to. 

If the canals AC, Al), AE, arc refpcAivcly equal to 
the portion* BC, BD, BE, of the river, and have the fame 
flopes, they will have the fame difeharge : but they are not 
for thi* reafon equivalent. The long canal AE may diain 
the mailh completely, while the fliort one AC will only do 
it in part ; becaufe the difference of level between A and C 
)9 but inconfidcrable. Alfo the freihes of the river may 
totally obftruft the operation of AC, while the canal AE 
cannot be hurt by them, E being fo much lower than 
C. 1 herefore the caaal muft be carried fo far down the 
river, that no fireflies there fhall ever raife the waters ic the 
canal fo high as to reduce the Hope in the upper put of it 
to fuch a level that the current fhall not be fufticicnt to 
carry off the ordinary produce of water in the marfh. 

Still the problem u indeterminate, admitting many folu- 
tions. 7 'his requifite difeharge may be accompliflied by a 
fliort but wide canal, or by a longer and narrower. Let 
us fir ft fee what folution can be made, lo as to nccoraplilh 
cur purpofe in the moll economical manner, that i*, by 
mean* of the fmalhft equation.— -We fhall give the ioiutiou 
In the form of an example. 


I “ — q 

divided by y, give* the value of ^ = f • Therefore 

y 

the equation for the canal become* ^ ^ 

y l _ N Jtqb'x* 

1 1- Hone, we deduce., -Ni^ m 

y * v ' 

3 N g-jh'i'x 

= N^^L'_ D . (lt + lA) 

• N 1 b ’x* _ \ 

N a D’) 

— — - — — — ■■ ■ . If we fubftitute thefe 

(.+ ,*)) 

valuta in the eqation y x + * , = o, »Dd reduce it, we ob- 
tatn finally, 

Ny 

-75-. 3 * = Si- 
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I? we refold this equation by making Ng 2= (196)** or 
'87616 inches ; h = 72, - = ai *d ^ = 5 , ®4 C>0 » 

I) 

obtain x ss 392 inches, or 32 feet 8 inches, aud ^ °r V 

=r 18,36 inches. Now, putting thefe values in the exa& 
formula for the velocity, we obtain the Hope of the canal, 
which is irffrzi nearly 0,62 inches in ico fathoms. 

Let / be the length of the canal in fathoms. As the ri- 
ver has 2 inches fall in 100 fathoms, the whole fall is 


0,62 1 
100 ’ 


too 

The difference of thefe two 


and tbit of the canal is 
inuft be 3 feet, which is the difference between the river and 
the entry of the canal. Wc have therefore ^ — too~ V 
=: 36 inches. Hence / 3; 2604 fathoms ; ai.d this multi- 
plied by the fc&ion of the canal gives *41 77 cubic fathoms 
Ot earth to be removed. 

This may fairly be done, in mo!\ cafes, for eight ftil- 
ting* each cubic fathom, which does not amount to 6003 1. 
a very moderate fum fot completely drain iug of n»r.c fquarc 
miles of country. 

In order to judge of the importance of this problem, we 
have added two other canals, one longer and the other 
jhortcr, having their widths and Hopes lb adjufted as to 
cofurc the fame performance. 

Width. Velocity. Slope. Length. Excavation. 


F*zt. 

4* 

3 2 t 

21 


Imhfi. 

14,28 

18,36 

*8,J7 


1 


rtm 

ttLst 

vrjr 


2221 IJ547 

2604 I4I77 

. 73 8 * 2 5®33 

Wc have confidcred this important problem in ita moll 
Ample Hate. If the bafon is far from the river, fo that the 
drains are not nearly parallel to it, and therefore have lefs 
Hope Attainable in their courfe, it is more difficult. Per- 
haps the belt method is to try two very extreme cafes and 
a middle one, and then a fourth, nearer to that extreme 
which differs leal! from the middle one in the quantity of 
excavation. This will point out on which fide the mini- 
mum of excavation lies, and alfo the law by which it di- 
miniihes and afterwards inereafts. Then draw a line, on 
which let off from one end the lengths of the canals. At 
each length eicd an ordinate representing the excavation ; 
and draw a regular curve through the extremities of the 
ordinates. From that point of the curve which is neared 
to the bafe line, draw another ordinate to the bafe. This 
wdil point out the bell length of the canal with i'ufBcicnc 
accuracy. The length will determine the Hope, and this 
will give the width, by means of the general theorem. 

N. B. Thefe draining canals muft always come off from 
the bafon with evalatcd entries. This will prevent the Id's 
of much fell at the entry. 

. Two canals may (bmelimes be ncccffary. In this cafe 
expence may frequently be laved, by making one canal flow 
hi to the other. This, however, muff be at fuch a diffance 
from the bafon, that the fwcll produced in the oilier by 
this addition may not reach back to the immediate neigh- locity V = v. 
boor hood of the bafon, otherwife it would impede- the per- 
formance of both. For this purpofe, recourfe muft be bad 
to the problem rii. in n° 104. of the article River. Wc 
muff here obferve, that in this rcfpc£f canals differ exceed- 
ingly irom rivers : rivers enlarge their beds, fo as always 
to convey every inmate of waters ; but a canal may be gor- 
gtd through its whole length, and will then greatly dimi- 
nifh its dneharge. In order that the lower extremity of a 
canal may convoy the waters of id equal c<u.d admitted in- 
Voi. XVIII. Fait U. 


to it, their jun&ion muft be fo far from the bafon, that the Wa'er# 
fwdl occalionrd by raifing its waters neatly 4 more (viz. , wor ^ f 
in the fubduplicatc ratio oi 1 to 2 ) may not reach back to * ” 
the bafon. 

This obfenratlon points out another method of econo- 
my. Inftead of one wide canal, we may make a narrower 
011c of the whole length* and another narrow one reaching 
part of tbo way, and communicating with the long canal 
at a proper distance from the bafon. But the lower extre- 
mity will now be too fhallow to convey the waters of both. 

Therefore raile its banks by ufmg the earth taken from its 
bed, which muft at any rate be difpufed of. ‘Thus the wa- 
ters will be conveyed, and the cx pence, even of the lower 
part of the long canal, will fearedy be incTtafcd. 

Thefe obfervatioris muft fuftice for an account of the ma- 
nagement of open canals ; and we proceed to the confide- 
ration ol the conduit <rf water in pipes. 

This is much more Ample and regular, and the general 
theorem requires very trifling modifications for adapting 
it to the calcs or queftions that occur in the pra&ice of the 
civil engineer. Pipes arc always made round, and there- 
fore d is always £th of the diameter. The velocity of water 

. .. 307 (,/</— 0,0 

in a pipe which is in train, is = \ , =r -7 , — — r-.- z 

hVt+ J,6 

-0.3 (✓ J-c ,, ) or = (✓ d- o,.) - - ■ = 

— °. 3 )- ... 

The chief quefliors are the following: 

Que/l. I. Given the height H of the refervoir above the 
place of delivery, and the diameter and length of the pipe, 
to find the quantity of water difeharged in a fecond ? 

Let L be the length, and h the fall wlpch would produce 
the velocity with which the water enters the pipe, and 
actually flows in it, after overcoming all obftruttious. This 

V* 

may be expreffed in tcims of the velocity by j-g, G de- 
noting the acceleration of gravity, correfponding to the 
manner of entry. When no methods are adopted for faci- 
litating the cntiy of the water, by a beil fhaped funnel or 
otherwife, 2 G may be affumed as z= 500 inches, or 42 
feet, according as we mcaf'tre the velocity in iuchea or feet. 

II — ' 

The Hope is — • = 2 which muft be put into the 


general formula. This would make it very complicated. 
Wc may Amplify it by the eoufideration that the velocity 
is very fmail in companion of that arrfiug from the height 
H : confequently h i*? very fmail. Alf o, in the fame pipe, 
the refiffances are neatly in the duplicate ratio of the ve- 
locities when tliefe are fmail, and when they differ little 

among thcmfelves. Therefore make l zz ■£-, taking h by 

gueft, a very little lefs than H. Then compute the mean 
velocity v correipondin ; to tlicfc data, or take it from the 
v 1 - 

table. If * -F be = H, wc hive found the mean vc- 

If not, make the following proportion : 

T i V * V 4 

h : j-g = H — : * 2 q, which is the fame with (his 

v • H 


i + 


g : v • = H : V 1, and V * i. =r ^ »' . 

,v<OH 
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If the pipe has any bending they raufl be calculated for 
in the manner mentioned in the article Rtvr.it, n J for ; and 
v the head of water neccflary for overcoming this additional 
V* 

rtfiftance being called the lad proportion ranft be 
changed for 

A +«*(n; + s) — = H:V> - 

QyeQ. id. Given the height of the refervoir, the length 
of the pipe, and the quantity of water which it to be drawn 
off in a fccond, to find the diameter of the pipe which will 
draw it off ? 

Let d be confideted as =: *th of the diameter, and let 
1 : c reprefent the ratio of the diameter of a circle to it* 
circumference* The fc&ion of the pipe it 4 t d*, Let the 

Q 

quantity of water per fccond be Qj then j * »■ the 

mean velocity. Divide the length of the pipe by the height 
of the refervoir above the place of delivery, dimtailhed by a 
very fmall quantity, and call the quotient S. Confider 
t hi 3 as the Hope of the conduit ; the general formula now 
become* 

Q 30? (✓</— 0 ,1) 

4 d l ~~ y/ s — L ^7+1 ,06 


-o»3(v'd— c,i). 


by nuking the cock* too fmall, becaofc large dbekt are very 
coftly. But the employer ihould be fcrupuloufly attentive 
to thi* ; becaufe a fmple contraction of this kind may be 
the throwing away of many hundred pound* in a wide pipe, 
which yield* no more water than can pi fa through the fmall 
cock. 

The chief obftru&ion* arife from the depofition of fand 
or mud in the lower part* of pipe*, or the collodion of air 
in the upper part* of their bending*. The velocity being 
always very moderate, fuch depofitions of heavy nutter* arc 
unavoidable. The utinoft care ihould therefore be taken to 
have the water freed from all fuch thing* at its entry by 
proper filtration ; *nd there ought to be clcanfing; plug* at 
the lower part* of the bendings, or rather a very little way 
beyond than. When thefe are opened, the water iffuca 
with greater velocity, and carries the depofition* with it. 

It is much more difficult to get rid of the air which 
chunks the pipe* by lodging in their upper part*. Tbi* 
is fumetimea taken in along with the water at the refervoir, 
when the entry of the pipe is too near the fur face. Thi* 
ihould lie care'ully avoided, and it colts no trouble to-do fo. 
If the entry of the pipe u two feet under the furface, no air 
can ever git in. Float* ihould be placed above the entries, 
having lids hanging from them, which will (hut the pipe be* 
fore the water run* too low. 


or - _ (.K?fv' . / — »,l) 

or VS 


°>3 W <!— 0 , 1 }. 


We 


may ncgicdk the lad term in every cafe of civil pra&ice, 
and alfo the-fmall quantity 0,1. This give* the very Ample 
formula 


-9-, 3°7 s/d 

4 c d k . 4/ S 

from which we re%diiy deduce 

d = Q V S 1*- Q V /S l^ 

4 c X 397! 3838 I 

Thi* procefs gives the diameter fomewhat too fmall. But 
we eafily rectify thi* error by computing the quantity de- 
livered by the pipe, which will differ a little from the quan- 
tity proposed. Then obftrrving, by this equation, that two 
pipes having the fame length and the. fame Hope give quan- 
tities of water, of which the fquare* arc nearly a* the 51I1 
powers of the diameter, wc form a new diameter in thi* pro- 
portion, which will be almoft perfectly exalt. 

It may be fcbferved that the height affumed for determi- 
ning the flope in thefe two queftions will fcldom differ mure 
than an inch or two from the whole height of the refervoir 
above the place of delivery ; for in conduit* of a few hun- 
dred feet long the velocity fcldotn exceeds four feet per fc- 
cond, which requires only a head of 3 incite*. 

A* no inconvenience woith minding refults from making 
the pipes a tenth an inch or fo wider than is barely fufR- 
cient, and as this generally is more than the error anting 
from even a very erroncou* affumption of h t the anfwcr firft 
obtained may be augmented by one or two tenth* of *n 
inch, and then we may be confident that our conduit will 
draw off the intended quantity of water. 

Wc prefume that every pcrfoit who affumes the name of 
engineer know* how to reduce the quantity of water mea- 
fured in gallons, pint*, or other denomination*, to cubic 
inches, and can calculate the gallons, Sec. furnifhed by a 
pipe of known diameter, moving with a velocity that is 
racafured in inches per fccond. Wc farther fuppofc that 
all care is taken in the contt tuition of the conduit, to avoid 
obftru&ions occafioncd by lumps of folder banging in the 
infide of the pipes ; and, particularly, that all the cocks 
and plug* by the way have waterway* equal to the (eft ion 
of the pipe. Undertaken* are molt tempted to fail here, 


But atr is alfo dilengaged from fprmtr-witer by merely 
pafiiug alon; the pipe. When pipes are fupplied by an en- 
gine, air is very often drawn in by the oumpa iu a difenga- 
ged date. It is alfo difen gaged from its Hate of chemical 
union, when the pump* have a iultionpipc of 10 or 1 2 
feet, which is very common. In whatever way it is intro- 
duced, it collects in all the u^per part of bendings, and 
choak* the paffage, fo that form-times not a drop of wa- 
ter is delivered. Our cock* Ihould be placed there, which 
fhould be opened frequently by perfons who have thi* in 
charge. Delaguliers deferibes a connivance to be placed on 
all fuch eminences, which doe* this of itfelf. It is a pipe 
with a cock, terminating in a inaall after n. The key of 
the cock has a hollow ball of copper at the end of a lever. 
When there i* no air in the main pipe, water come* out by 
this di (charger, fill* tlic ciftern, railes the ball, and thus (hut* 
the cock. But when the bend of the main contain* air, it 
rife* into the eiftem, and occupies the upper part of it. 
Thus the floatiog ball tall* down, the cock opens and lets 
out the air, and the ciftern again tilling with water, the ball 
rife*, and the cock i« again Ihut. 

A very nett contrivance for thi* purpofe was invented by 
the late Profcffor RulLl of Edinburgh. The cylindrical pipe 
BODE (fig. 3.), at the upper part of a bending of the main, 
is ferewed on, the upper end of which i* a flat plate per- 
forated with a fmall hole F. Thi* pipe contains a hollow 
copper cylinder G, to the upper part of which is fattened 
a piece of (oft leather H. When there is air in the pipe, it 
comes out by the hole A, and occupies the diicharger, and 
then cfcapes through the bole F. The water follows, and, 
riling iu the difcWgcr, bfts up the hollow cylinder G, 
caufing the leatlier H to apply it felt to the plate CD, 
and ftiut the hole. Thus the air is difeharged without the 
fiuaUcft lof* of water. 

It is of the moft material confcquence that there be no 
contraction in any part of a conduit. This is evident ; but 
it is alio prudent to avoid all unneceffary enlargement*. For 
when 1 he conduit i* full of water moving along it, the velo- 
city in every fc&ion is invcTrciy proportional to the area of* 
tin* felt ion : it it therefore diminifhed wherever the pipe is 
enlarged ; but it mutt again be iocrcafcd where the pipe 
contracts. i bis cannot be without expending force iu the 
acceleration. This coufuact part of the impelling power, 

whether 
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Waff*- wbetktr this he a bead of water, or the force of an engine, a doable diftribotion, Let the water be firft let off in its 
work*. Sec what it faid on this fuhjeA in the article Pomp#, n° 83, proper propoitions into a fecoud ferie# of final! ciftern*, and 
— ~v— &c. Nothing i# gained by any enlargement; and every con- let each have a pipe which will convey the whole water that 

tndioo, by requiring an augmentation of velocity, employ# is difeharged into rt. The firft diftribuiion may be made 
a part of the impelling force preci fifty equal to the weight entirely by pipes of one inch in diameter ; this would leave 
of a column of water whofe bale is the contracted paffage, nothing to the calculation of the diftributor, for .every man 
and whole height i# the tall which would produce a veloci- would pay in proportion to the number of fuch pipes which 
ty equal to this augmentation. This potot feems to have run into hi# own ciftern. 

been quite overlooked by engineers of the firft eminence. In many cafes, however, water is diftributed by pipes de* 
and ha* in many inilnnces greatly diminished the perfotm- rived from a main. And here another circumftancc come# 
ance of their belt works. It is no lef# detrimental in open into action. When water is palling along a pipe, its pre£> 
canals ; becaufc at every contraction a fmall fall is required furc on the Tides of the pipe is diminilhcd by it* velocity ) 
Tor reftoring the velocity loft in the enlargement of the ca* and if a pipe js now derived from it, the quantity drawn 
nal, by which the general Hope aad velocity are diminifhed. off is olfo dixninifhci in the fuhduplicate ratio of the pref* 
Another point whichmuft be attended loin the conducting of furc». If the preilure i* reduced to jth, )th, -^h, fte. 
water is, that the motion fhould not be fubfultory, but con- the diichargc from the lateral pipe is reduced to i, -fd, Jth, 
tinuous. When water is to be driven along a main by the dec. 

ftrokes of a reciprocating engine, it (hould be forced into an It is therefore of great importance to determine, what 
air-box, the fpring of which may preferve it in motion along this diminution of prdfutc ia which arife* from the motion 
the whole fisbfeqiamt main. If the water is brought to reft along the main. 

at every fucceffivc tlroke of the pifton, the whole mats mutt It is plain, that if the water fuffered no refiftsnee in the 
again be put in motion through the whole length of the main, its velocity would he that with which it entered, and 
main. This requires the fame ufelefs expenditure of power it would pafs along without exerting any preffure. If the 
as to communicate this motion to as much dead matter; and pipe were (hut at the end, the preffure on the fide* would 
this is over and above the force which may be neceffary for be the full preffure of the head of water. If the head of 
raifing the water to a certain height ; which is the only cir- water remain the fame, and the end of the tube be contrac- 
cumtlancc that enters into the calculation of the power of ted, but not ftopped entirely, the velocity in the pipe is di- 
the pump-engine. ? miniflicd. If we would have the velocity in the pipe with 

An air-box removes this imperfc&ion, becaufc it keep# up this contracted mouth augmented to wbat it was before the 


Wire*. 

work*. 



the motion during the returning ft rokc of the pifton. The contraction was made, we mu ft employ the preffure of a 
compreffum of the ait by the active ft rokc of the pifton mull pillon, or of a head of water. This is propagated through 
be fuch as to continue the impuKie in oppofition to the con- the Quid, and thus a preffure is immediately excited on the 
tiary preffure of the water (if it is to be nufed to force Tides of the pipe. New obstructions of any kind, arifing 
height), and in oppofition to the fri&ion or other refiftaocra from friction or any other caufc, produce a diminution of 
which true from the motion that the water 1 tally acquires, velocity in the pipe. But when the natural velocity ia 
Indeed a wrry confiderable force is employed hete alfo ia checked, the particles rca& on what obftru&s their mo- 
changing tlie motion of the water, which is forced out of the tion j and this adtion is uniformly propagated through a 
capacious air-box into the narrow pipe ; and when this perfect fluid in every direction. Die rcfiilance therefore 
change of motion is not jtidtciuufiy managed, the expendi- which we thus aferibe to fridion, produces the lame lateral 
ture of power may be as great a* if all were brought to preffure which a contraction of the orifice, which equally 
reft and again put into motion. It may even be greater, dimiuilhcs the velocity in the pipe, would do. Indeed this 
by caufing the water to move in the oppofite direction to its is dcmonftrable from any diftinCl notions that wc can foim 
former (Action. Of fuch confcqucnce is it to have all theie of tbefc obilni&ions. ’IJicy proceed from the want of per- 
circumftaoces fcicntifieallv con fide red. It i» in fuch parti- fed fmoothnefs, which obliges the particles next the Tides 
culars, unheeded by the ordinary herd of engineers or pump- to move in undulated lines. This excites tranfvcrfc forces 
makers, that the fuperiority of an intelligent practitioner is in the fame manner a# any con drained curvilincal motion. 
to be fccn. , A particle in its undulated path tends to cfcape from it* 

Another material point in the conduit of water in pipe# and adts on the lateral particles in the fame manner that it 

is the diftribution of it to the different perform who have would do if moving fingly in a capillary tube having the 
occailon for it. This is rarely done from the rifingmain. It fame undulations; it would prefs on the coucave fide of eve* 
is ufual to' fend the whole into a ciftern, from which it is ry fuch undulation. Thus a preffure ia exerted among the 
afterwards conduced to different places in feparate pipes, particles, which is propagated to the Tides of the pipe ; or 
Till the dilcovcry of the general theorem by the chevalier the diminution of velocity may arife from a vifeidity or 

Bust, this has been done with great inaccuracy. Krgi- want of perfect fluidity. This obliges the psiticlc imme* 

ccers think that the different purchafcrs from water-works diatcly preffed to drag along with it another psrticle which 
receive in proportion to their refpedkive bargains when they is witldield by adhefion to the Tides. This requires addi* 
give them pipes whofe areas arc proportional to thefe pay- tioual preffure from a pifton, or an additional head of water; 
mcnis. But wc now fee, that when theie pipes arc of any and this preffure alfo is propagated to the fides of the pipe, 
confiderablc length, the waters of a larger pipe run with a Hence it fhould follow, that the preffure which water 
greater velocity than thofe of a fmallcr pipe having the fame in motion exerts on the Tides of its conduit is equal to 
flops. A pipe of two inches diameter will give much more that which is competent to the head of water which impels 
water than four pipes of one inch diametet ; it will give as it into the pipe, diminilhcd by the head of water competent 
much as five and a half fuch pipes, 01 mote ; becaufc the to the actual velocity with which it moves along the pipe, 
fquarrs of the difchaiges arc very nearly as the fifth powers Let H reprefent the head of water which impels it into the 
of the diameters. This point ought therefore to be caie- entry of the pipe, and b the head which would produce the 
fully confidered in the bargains made with the proprietors actual vckfcity; then H — hi* the column which would pro- 
of water-works, and the payments made in this proportion, duce the preffure exerted on its fides. 

Perhaps the naoft unexceptionable method would be to make This is abundantly verified by very fimpic experiments. 
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Let an upright pipe be infcrtcd into the fide of the main pipe. 
When the water run* out by the mouth of the main, it will 
rife in thia branch till the weight of the column balance* 
the preiTure that fuppo-u it ; and if we then afeertain the 
velocity of the ifl'uifkg water by means of the quantity dif- 
charged, ;y.d compute the head or height ncceffary for pro- 
ducing this velocity, and fubtiafl this from the height of 
water above the entry of the main, we (hall find the height 
in the branch precifely equal to their diiFercnce. Our rea- 
der* may fee this bi examining the experiments related by 
Gravdatide, and Itill better by confulting the experiments 
narrated by BofTut, § 556, which arc detailed with great 
jninutenefs ; the rcfuht correfponded accurately with this 
propofttion. The experiments indeed were not heights of 
water fupnorted by this prefTure, but water expelled by it 
through the fame orifice. Indeed the truth of the propo- 
rtion appears in every way wc can confider the motion of 
water. And as it is of the firll importance in the pra&iec 
of conducing water (for tea forts which will prefently ap- 
pear), it merits a particular attention. When an inclined 
tube is in train, the accelerating power of the water (or its 
Weight diminifhed in the proportion of the length of the 
oblique column to its vertical height, ok its weight multi- 
plied by the fra&ion — , which exprefles the dope), is in 

equilibn’o with the obftru&ions ; a-’d therefore it exert* no 
prefTure on the pipe but what arifes from its weight alone. 
Any part of it would continue to Aide down the inclined 
plane with a conftant velocity, thoogb detached from what 
follows it. It therefore derives no picflurc from the head 
of water which impelled it into the pipe. Tiie fame mull 
be faid of a horizontal pipe infinitely finooth, or oppofing 
no refiftance. The water would move in this pipe with the 
full velocity due to the head of water which impel* it into 
the entry. But when the pipe oppofes an obfttutlion, the 
head of water is greater than that which would impel it 
into the pipe with the velocity that it actually lias in it ; 
and this additional pitfTure is propagated along the pipe, 
where it is balanced by the al.tuat refiftance, and therefore 
excite* a rjuajua verfum prefiurc on the pipe. In Ihort, 
whatever pait of the head of water in the refavoir, or of the 
prefiurc which impels it along the tube, is not employed in pro- 
ducing velocity, is employed in acting againft fome obfiruc- 
ticn, and excites (by the reaction of this obftru&ion ) an equal 
p itHu re on the tuhe. The rule therefore is general, but is 
fubjedt to fume modifications which deferveour attention. 

In. the fimpJy inclined pipe BC (fig. 4.), the prefiurc on 
any point S is equal to that of the head AB of water 
which impels the water into the pipe wanting ; or minus 
that of the head cf water which would communicate to it the 
velocity with which it adlually moves. This we fhall call 
*, and coufidcr it as the weight of a column of water whofe 
length alio is x. In like manner H may be the column 
AB, which impels the water into the pipe, and would 
# communicate a certain velocity ; and h may rrprefent the 
column which would communicate the aiftual velocity. We 
have therefore ar = H — h. 

In the pipe HIKL, the prefiurc at the point I 15 AH 
— A •— IO, =: H — h — i.0 f and the pretTuie at K is 
H — * + PK. 

And in the pipe DEFG, the prefTure on E is = AR — 
l — EM, = H — b — EM ; and the prefTure at F is H 
-4 + FN. 

We muft carefully diftinguifh this prefiurc on any fquare 
inch of the pipe from the obllru&ion or refiftance which 
t.»at inch actually exerts, ami which is part of the eaufe of 
this prefiurc. The preffure is (by the laws of hydrofiatics) 
the lame with that exerted on the water by a I quart inch 

S 


of the pifton or forcing head of water. This muft ba- 
lance the united obftruftions of the whole pipe, in as far 
as they are not balanced by the relative weight of the wa- 
ter in an inclofed pipe. Whatever be the inclination of a 
pipe, and the Telocity of the water in it, there is a certain 
part of this refiftance which may not be balanced by the 
tendency wliich the water his to Bide along it, provided 
the pipe be long enough ; or if the pipe is too fiiort, the 
tendency down the pipe may more than balance all the re- 
fiftance* that obtain below. In the firll calc, this overplus 
muft be balanced by an additional head of water ; and in 
the latter cafe the pipe is not in train, and the water 
will accelerate. There is fumething in the mcchanifm of 
thefe motions which makes a certain length of pipe nccef- 
fary for bringing it into train ; a certain portion of the 
furtacc which afts in concert in obtiru&ing the motion. 
Wc do nut completely under ilmd this circmnftance, but 
wc can form a pretty diftinft notion of its mode of ac- 
ting. The film of water contiguous to the pipe is with- 
held by the obfiru6tu»n, hut glide* along j the film immedi- 
ately within this is withheld by the outer film, but glides 
through it : and thus all the concentric films glide within 
thofe around them, fornewhat like the hiding tubes of a 
fpy-glafs, when wc diaw it out by taking hold of the 
end of the inner mo- 1 .. 'Thus the fccond film pafles beyond 
the firft or outermoft, and liccomcs the outcruiotl, and rubs 
along the tube. The third docs tlu: fame in its turn ; and 
thus the central fihmcnt* come at lafl to (heoutfide, and all 
fuftain their greateft pofiible obftrfl&ion. When this is tc- 
complilhcd, the pipe is in train. This requires a certain 
length, which we cannot determine by theory. We fee 
however that pipes of greater diameter muft require a 
greater length, and this in a proportion which is probably 
that of the number of filaments, or the fquarc af the dia- 
meter. Buat found this fuppofuion agree well enough 
with his*experimcnta. A pipe of one irch ig diameter 
fuftaiaed no change of velocity by gradually (hortet ing it 
till he reduced it to fix feet, and then it dtlcharged a little* 
more water. A pipe of two inchrs diameter gave a fentible 
augmentation of velocity when fliortened to 25 feet. He 
therefore fays, that the fquarc of the diameter in inches, 
multiplied by 72, will exprefs (in inches) the length nccef- 
fary for putting any pipe in train. 

The refiftance exerted by a fquarc inch of the pipe makes 
but a fmall part of the prefTure which the whole reiiftances 
occafion to be exerted there before they can be overcome. 

The refiftance may be represented by — , when d is the hy- 
draulic depth (Jth of the diamrter), and / the len >th of a 
column whofe vertical height is one inch, aud it is the rela- 
tive weight of a column of water whofe bate is a fquare 
inch, and height is <L For the refiftance of any leugth t 
of pipe vhich is in train, is equal to the tendency of the 
water to Hide down (being balanced by it); that i-<, is, equal 

to the weight of this column multiplied by y. ioe mag- 
nitude of this column it had by mohiplying its length by 
its icition. The fce^ion is the product of the bolder b or 
circumference, rrsultiphed by the mean depth */, or it is hJ. 
This, multiplied by the lcujth, it b J s ; and this multiplied 

by the flope j is l J t the relative weight of the column 

whofe lenrth is/. The relative weight of one inch is thcrc- 
bd 

fore — j and this is in equilibrto with the refiftance of a 

ring of the pipe one inch b*oad. This, when anfukied, is a 
parallelogram b inches in length. Guc inch ol this ihoc- 

foie 
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fore ia - , the relative weight of a column of water having 

J 3 for its height and a fqttire inch for its bafe. Suppofe the 
pipe four inches in diameter, and the flope zz 2jt» the 
rrftfUncc is one grain ; for an inch of water weighs 253 
grain*. 

This knowledge of the preffure of water in motion is of 
great importance. In the management of rivers and canals 
it inftrnfla us concerning the damage* which they produce 
in their beds by tearing up the foil ; it inform! us of the 
llrength which »ve mu ft give to the hanks; hut -at is of more 
conftqnence in the management of clofc conduits. By this 
we tnuft regulate the strength o* our pices ; by this alfo wc 
mull’ afcertiin the quantities of water which may be drawn 
off by lateral branches from any main conduit. 

With rcfpefl to the fir ft of thefe object, where fecurity 
w our foie concern, it is proper to confide r the pre flare in 
the moll unfavourable circumftances, viz. when the e^d of 
the main is Ihut. This cafe is not ^infrequent. Kay. when 
the water is in motion, its velocity in a conduit fehlom tx- 
cccds a very few feet in a fecond. Eight feet per fecond 
acquire* only one foot of water to produce it. We fhouU 
therefore eftittiale the drain on all conduits by the whole 
height of the refervoir. 

In ordtr to adjuft the ftrength of a pipe to the {train, we 
rr.ay conceive it a? confiftin* ot two hair cylinders of infu- 
pcreble ftrength, joined along the two (Varna, where the 
Jtrength is the fame with the ordinary ft length of the ma- 
tern?* of which it is made. The intide preffure tcads to 
btlril the pipe by tearing open thefe learns, and each of them 
Itiftxins half of the llniin. The (train cn an inch of thefe 
two (eami is equal to the weight of a column of water whufe 
height is the depth of the feam below the fufface of the re- 
fervoir, a^d whole bale is *n inch broad and a diameter of 
th- pipe length. This tollows ftom the common principles 
0* hydrrftaties 

Suppofe the pipe to he of lead, one foot in diameter and 
too tret under the furface of the refervoir. Water weighs 
62 f pound* fxr font. The hxfe of our column is there'oie 
-i\th of a foot, and the tendency to hurft the pipe is too 
X 6 t\ X i\th s — 521 pounds nearly. Tbere'ore 
an inch of one feam is {trained by 2fio{ pounds. A n>d of 
lead one inch fqvuuc is pulled afnndcr by pounds (fee 
S TstHGTH of Materials , 40). Therefore, it the thicknefa 

of the feam is =0 inches, or ^d of an inch, it will juft 
with ft and this ftrain. But we muft make it much Hunger 
than this, elpeciully if the pipe lead* from an engine which 
lends the water along it by Hart*. BcKdor and Ltefftguilicr* 
have given tables of the thick orft and weights of pipe; which 
experience has found lufiicieat for the diflcnut materials and 
depths. 1 >efaguiliers lays, that a leaden pipe of f ties of an 
inch in thick n els is ftrong enough for a height of 140 feet 
and diameter of 7 inches. Ftom this wc may calculate all 
others. Belidor lays, that a leadcn^iipe 12 inches diameter 
and 60 fret deep (houtd be half an inch thick: but thefe 
things wil] be more properly computed by meant *f the lift 
given in n” 40 of the article SrktvoiH of Matt rials. 

Tjte application which we are moft anxious to make of 
the knowledge of the preffure cf moving waters ii the deri- 
vation from a main conduk by lateral branches. This oc- 
cuts very frequently in the diftribution of water* among the 
inhabitants of towns; and it is fo imperftffly underrtood by 
the ffreateft part of thofe who take the name of engineers, 
that individuals have no fecurity that they ihall get even one 
half of the water they bargain and pay for ; yet this msy 
be as accurately afeertained a* any other problem in hydrau- 
lics by means of our general theorem. The cafe therefore 
Burin our particular aitcatioc. 


It appear* to be determined already, when we have afeer- 
tained the prefliitesby which the water is impelled into thefe 
lateral pipes, cfpeciahy after we have laid that the experi- 
ments of Boffin on the aftfial difeharges ‘ram a lateral pipe 
fully confbrn the theoretical do&rine. But much remains 
to be conlidcred. Wc have feen that there is a vaft diffe- 
rence between the di (charge made through a bole, or even 
through a Ihort pipe, ana the discharge f''im the far end 
©f a pipe derived f-am a rain conduit. And even when 
tins has been alcertained by our new theory, the di (charge 
thus modified will be found confide rably different from the 
real Hate of things : For when water is flowing along a maia 
with a knoxn velocity, and therefore exerting a known 
preffure on the circle which we propofc for the entry of a 
branch, if we infert a branch there water will go along it : 
but this will generally make a confidcrable change in the 
motion along the miirs, and therefore in the preffure which 
i* to expel the water. It alfo make* a considerable change 
iti the whole quantity which piffes along the anterior part 
o; the main, and a (till greater change on what moves along 
that part of it which lie* beyond the bra?ch ; it therefore 
affefis the quantity ncctffary {or the whole fupply, the force 
that is required fur propelling it, mid die quantity delivered 
by other branches. This part therefore if the manage 
merit of water in conduits t* of coifidcrablc importance and 
intricacy We can propTc in this place nothing more than 
a (elution of fuch leading queftions as involve the chief cir. 
cumftances, recommending to our readers the perufal of ori. 
gmal works on this fubjccl. M. Doffut’s experiment* arc' 
tally competent to-thc cdnhlifhment of the fundamental prin- 
ciple. 'I he hole through which the lateral difeharges were 
made w as but a few feet from the refcrvoiT. The pipe' 
wbs fucctfiivcly lengthened, by which the refiftaoce* were 
increafed, and the velocity diminished. But this did not 
affect the hteral difeharget, except by affe&ing the pref- 
fures ; and the difehar^rs from the end of the main were- 
fuppo(ed to be the fame as when the lateral pipe was not in- 
ferred. Although this was not ftruftly true, the difference 
was infenfiWc, bectufe the lateral pipe had but about the* 
1 8th part of the area of the main. 

Suppofe that the difehargv from thertfervoir remain* the* 
fame after the derivation of this bianch, then the -motion o£ 
the water all the way to the infertion of the branch is the 
fame as before ; blit, beyond this, the difcharjje is dkninifh-. 
cd by all that is dilcharged by the branch, with the head x 
equivalent to the preffure on the fulc. The difeharge by 
the lower end of the main being diminiflird, the velocity and 
rtfiflance in it arc alfo dimimJhed. Therefore the difference^ 
bu ween x and the head employed to overcome the frt&ion 
in this fecond cafe, would be a needle!* or inefficient part 
of the whole load at the entry, which is impoflible ; for eve- 
ry force product! an effect, or it is deftroyed by fome re- 
atftion. The cffe£t of the forcing head of water i* to - 
produce the ^ rented di (charge correfponding to the ob* 
ftruitiotis ; and thus the di (charge from the refervoir, or 
the fupply to the main, muff be it'igtr.ented by the infertion 
of the branch, if the forcing herd of wt.tcr remains the* 
fiati.c. A great f portion tlierefoie of the forcing head vrna 
emelojcd m producmg 3 greater dlfdtarge at the entry of 
the main, and (he remainder, kfs titan x, produced the pref- 
fure on the tide*. Tbit hesd was the one competent to the 
obftruAJona refulting from the velocity beyond the infertiorv 
o‘ the branch ; and this velocity, diminilhcd by the dis- 
charge already made, was !cfs than that at the entry, an<l; 
even than that of the main without a branch. This will 
appear more dktindtljr by putting the cafe into the form of 
an equation. Therefore let H — x be the 1 1 eight due to 
the nicest jF at the euuy, of which the effect obtains only 
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horizontally, The head x is the only one which n&s on 
the Tides of the tube, tending to produce the difeharje by 
* the branch, at the fame time that it tnuff overcome the ob- 
Rmfrtions beyond the branch. Tf the orifice did not cxift 
and if the force producing the velocity on a fhort tube be 
itprefentcd by t G, and the Ctdioa of tlie main by A, 
the fupply at tlic entry of the main would be A 2 G 
VH — * ; and if the orifice had no influence on the value 

of x, the difchar.je by the orifice would be 

T) being its difeharge by means of the head H, when the 
end of the main is (hut ; for the di [charges are in the fubdu- 
pjicate ratio of the heads of water by which they arc ex- 
pelled ; and therefore VPI ; */x = D ; D ^ J /)• 

But wc ha»e feen that x mail dimmiih ; and wc know 
tliat the obllr u&ions are ncaily as the fquarc roots of the 
velocities, when thefe do not differ much among themfelvcs. 
Therefore calling y the preflure or head which balances the 
irfiilances of the main without a branch, while .v Is the head 
nccc flary for the main with a branch, wc may inflitutc this 
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lances the refinance in the firft part of the main, and the 
other balance* the refinances beyond the lateral pipe, with 
a velocity dimiuiibed bv the dilcharge from the branch.— 
A branch at the end of the main produces very little change 
in the train of the pipe. 

When the lateral difeharge Is great, die train may be fo 
altered, that the remaining part of the main will not run 
full, and then the branch will not yield the fame quantity. 
The velocity in a very long horizontal tube may befo fmall 
(by a fmall head of water aud great obflru&ions in a very 
long tube) that it will jull run full. An orifice made in its 
upperbde will yield nothing; and yet a fmall tube iuferted 
into it will carry a column ahrvnff as high as the refervoir. 
So that wc cannot judge in all cafes of the preffures by the 
•difeharges, and vice verfa. 

If there be an inclined tube, having a head greater than 
what is competent to the velocity, we may bring it into 
train by an opening on its upper fide near the refervoir. 
This will yield lomc water, and the velocity will dimioWh 
in the tube till it is in train. If we fhould now enlarge 
the hole, it will yield no more water than before. 

And thus we have pointed out the chief circurafiances 

" x(H r ) which affeef thefe lateral discharges. The difeharges are 

proportion y : H — yzzxx — ; and this qth term afterwards modified by the conduits in which they arc con- 

.« r « \ » 1 • 1 • .1 veyed to their places of deftination. Thefe being generally 

w,U aprtf. the had ptodnan* the velocity in the m.,n of fmil , dinlcl S for lhc ftke of eeonomy , ^ Te l oc f. 

beyond the b,anch (llH -y wouM have done .n a main diminifhed. But, at the fame time, it approach, 

without a branch ) Thu velocty beyond the branch will J „„„ ^ which thc flme conduit w J d ‘ bring 

be -/a G / ililfUil and the difeharge at the end dircdUy from the refervoir, becanfe it. fmall velocity wiS 

V. » ’ 


will be A s/2 G 
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If to this vre add the 


difeharge of the branch, the fum will be the whole difeharge, 
and therefore the whole fupply. Therefore we have t he fol low- 

' r J*±i i3 


Jng equation, A 4/2G V'H — y = A %flG < 




From this we deduce the value of x = 


iGHA’ 


(A^y»^ + ^) + i GA-. 


This value 


produce a lets change in the train of the main conduit. 

Wc fhould now treat of jets of water, which (kill make 
an ornament* in the magnificent pleafure grounds of the 
wealthy. Some of tlicfe are indeed grand objects, fuch as 
the two at Peterhvff in Ruffin, which fpout about 60 feet 
high a column ot nine inches diameter, which falls asain, 
and Ankes the ground with its blow. Even a fpout of an 
inch or two inches diameter, lancing to the height of 1 50 
feet, is a gay otye&, and greatly enlivens a pleafure- ground; 
efpecially when the changes of a gentle breeze bend the jet 
to one fide. But we have no room left for treating thin 
fubjerit, which is of fume nicety ; and muff conclude this ar- 
ticle with a very Ihoit account of the management of water 
as an active power for impelling machinery. 


of x being fubftituted in the equation of the difeharge i of 

the branch, which was = D , w *^ & iVC difchar- 

ges required, and they will differ fo much the more from 
the difeharges calculated according to the fimplc theory, as 
thc velocity in the main is greater. By thc fimplc theory, 
we mean the fuppofition that the lateral difcliargcs arc fuch 
at would be produced by the head H — A, where H is the 
height of the rclcrvoir, and h the head due to the aftual 
velocity in the main. 

And thus it appears that the proportion of the difeharge 
by a lateral pipe irom a main that is ihut at thc far end, 
and the difeharge from a main that is open, depends not 
only on the preffures, but alfoonthefize of thc lateral pipe, 
and its diftance from the refervoir. When it is large, it 
greatly alters the train of the main, under thc fame head, 
by altering the dilcharge at its extremity, and the velocity 
in it beyond the branch ; and if it be near thc refervoir, it 
greatly alters the train, bccaufc the diminiff.cd velocity takes 
place through a greater extent, and there is a gt cater dimi- 
nution of the ref:ffances. 

When thc branch is taken off at a confiderable diftance 
from the refervoir, the problem becomes more complicated, 
and the head x is rcfolved into two parts; one of whkh ba- 


ll. Of Machinery Jrawn by ll'ater. 

Thu is a very comprehenfive article, including almofl: 
every poffible fpecies of mill. It is no lefs important, and 
it is therefore matter of regret, that wc cannot enter into 
thc detail which it deferves. The mere defeription of the 
immeufe variety of mills which are in general ule, would fill 
volumes, and a fciemific defeription of their principjcs and 
maxims of conffruCtion would altnoft form a complete body 
of mechanical fcieuce. ‘But this is far beyond thc limits of 
a Woik like ours. Many of thefe machines have been al- 
ready deferibed under their proper names, or under thc ar- 
ticles which give an account of their manufactures ; and for 
ethers we muff refer our readers to thc original works, 
where they are described in minute detail. The great aca- 
demical coUe£\it*n Da Arte tl Metiers, pubiiffied at Pans 
in many folio volumes, contains a defeription of the pecu- 
liar machinery of many mills ; and thc volumes of the En» 
eyrhfejte Mrtlrtdique, which particularly relate to thc mecha- 
nic arts, already contain many more. All that wc can do 
in this place is, to coufider thc chief circumffancei that arc 
common to all water- mills, and from which all muff derive 
their efficacy. Thefe circumflances arc to be found in the 
muincr of employing water as an a&ing power, and moil of 

them 
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them art comprehended in the conftru&ion of water-wheels. 
When we have explained the principles and the maxims of - 
conflru&ion of a water-wheel, every reader convcrfant in 
median ics knows, that the axis of this wheel may be em- 
ployed to tranfmit the force impreffed on it to any ipecics 
of machinery. Therefore nothing fubfequent to this can 
with propriety be conlidered as WJUr-tvoth. 

Water-wheels are of two kinds, dtftiriguilhed by lire man- 
ner in which water >• made an impelling power, viz. by it9 
weight, or by its-impulfc. This requires a very different 
form and manner of adaptation ; ami this forms an ollenliblc 
diffindtion, fufScicnlly obvious to give a name to each chtfs. 
When water is made to ad by its weight, it is deli- 
vered from the fpnut as high on the wheel as poffiWc, that 
it may continue long to prefs it down : but when it is made 
to ftrike the wheel, it is delivered as low as pofiible, that it 
may have previoufly acquired a great velocity. And thus 
the wheels are (aid to be overshot or UMOtaSMOT* 

Cf Oxerjbot WbetU. 

This is nothing but a frame of open huArts, fo difpo- 
fed round the rim of a wheel as to receive the water deli- 
vered from a fpout ; lo that one fide of the wheel ia load- 
ed with W3»er, while the other is empty. The coufe- 
qucncc mud be. that the loaded fide mull delcend By this 
motion the wster runs out of the lower buckets, while the 
empty buckets of the rifing fide of the wheel come under 
the fpout in their turn, and are filled with water. 

If it were pntfible to conilrutt the buckets in fuch a man- 
ner as to remain completely lifted with water till they come 
to the very bottom of the wheel, the prcfTure with which 
the water urges the wheel round its axis would he the lame 
as if the extremity of the horizontal radius were continually 
loaded with a quantify of water iufficient to fill a I qua re 
pipe, whofe fc&ion is equal to that of the bucket, and 
whofe length is the diameter of the wheel. For let the 
buckets BP and EF (fig. 5.) be compared together, the 
arches DB and EF are equal. The mechanical energy of 
the water contained in the bucket EF, or the prcfTure with 
which its weight urges the wheel, is the fame as if all this 
water wcie hung on that point T of the horizontal arm 
CF, where it is cut by the vertical or plumb-line BT. Thia 
is plain from the moil elementary principles of mechanics. 
Thenffbre the effect of the bucket BD is to that of the 
bucket EF as CT to CF or CB- Dr*w the horizontal 
lines FBI 1 , QD dd. It is plain, that if BD is taken very 
final!, fo that it may be conlidered as a ftraight line, BD : 
BO = CB : BP, and EF : b d=z CF : CT, and EF X CT 
zzb dX CF. Therefore if the prifm of water, whofe verti- 
cal fed ion is b bdd, were hung on at F, its force to urge the 
wheel round would be the fame as that of the water lying 
ia the bucket BD. The fame may be faid of every bucket; 
and the effective prefFure of the whole ring of water 
A/HKFI, in its natural filiation, is the (sine with the 
pillar of water abbs hung on at F. And the effe& of any 
portion BF of this ring is the fame with tliat of the corre- 
fponding portion b T/b of the vertical pillar. We do not 
take into account the final! difference which arifes from the 
depth * or F ft becaufe we may fuppofe the circle de- 
fcribed through the centres of gravity of the buckets- Ami 
in the farther profccution of this fubjelt, we fhall take fimi, 
hr liberties, with the view of fimph'fying the fubjrd, and fa- 
vim? time to the reader. 

But fuch a ftatc of the wheel is impoflible. The bucket 
•t the very top of the wheel may be completely filled with 
water ; but when it comes into the oblique pofition BD, 
a part of the water muff run ovtr the outer edge /, and the 
bucket will only retain the quantity ZJ 3 D J ; and if the 


buckets are formed by partitions dire&ed to the axis of the 
wheel, the whole water mull be run out by thr time that 
they defeend to the level of the axis- • To prevent this ma- 
ny contrivances have been adopted. The wheel has been 
furrounded with a hoop or fwcep, confiding of a circular 
board, which comes aim aft into contact with the rim of the 
wheel, and terminates at H, where the water is allowed to 
run off. But unlcls the work is executed with uncommon 
accuracy, the wheel made exaftly round, and the fwcep cjc- 
a&ly fitting it, a great quantity of water efcapcs between 
them ; and there is a very fenfibte obftruefion to the mo- 
tion of fuch a wheel, from fomcthGg like fritlion between 
the water and the fweep. Frolt alfo effectually Hops the 
motion oi* fuch a wheel. Sweeps have therefore been gene- 
rally laid alibe, although there lye filiations where they 
might be ufed with pood dkff. 

Mill wrights have turned their whole attention to the gi- 
ving a form to the buckets which fhall enable them to rc- 
taiu the water along a great portion of the circumference of 
the wheel. It would be cndlefs to deferibe all thefe con- 
trivances ; and wc fhall therefore content ourfelves with one 
or two of tke moft approved. The intelligent reader will 
readily fee that many ot the circumffances which concur in 
producing the ultimate effedfc (fuch as the facility with which 
the water is received into the buckets, the place which it is 
to occupy during the progref* of the bucket from the top 
to the bottom of the wheel, the rcariiuefs with which they 
are evacuated, or the chance that the water has of being 
dragged beyond the bottom of the wheel by its adhelion. 
5 tc. Ac.) are fuch as do not admit of precifc calculation or 
reafoning about their merits ; and that this or that form can 
fcldom be evidently dcmoml rated to be the very beit poflible. 
But, at the fame time, he will fee the general reafous o ( pre- 
ference, and his attention will be directed to circumdancea 
which mull be attended to, in order to have a good bucket- 
ed wheel. 

Fig. 6. is the outline of a wheel having 40 bucket?. 
The ring of board contained between the concentric circles 
QDS and PAR, miking the ends of the buckets, ib called 
the shrouding, iu the language of the art, and QP is cal- 
led the depth of JbrtuJii.g. The inner ciiclr PAR is cal- 
led the Sole ot the wheel, and ufually coiififU of hoards 
nailed to ftron.r wooden tinea of compaf* timber of coufi- 
dcrablc fcantling, firmly united with the arms or radii. 
The partitions, which determine the form of the buckets, 
confitl of three different phtnes or boards AB, BC, CD, 
which are varioufly named by different ar tiffs. We have 
heard them named the Start or Shoulder, the Arm, 
and the Wrxst (probably for wrift, on account of a re- 
(cmbhuicc of the whole line to the human atm) ; B is alio 
called the Elbow. Fig. 7. rrprefents a finall portion of 
the lame bucketing on a larger Ionic, that the proportions 
of the parts may be more diilin&ty lecn. AG, the foie of 
one bucket, is made about |th more than the depth GIT 
of the (hiouding. The dart All is { of AI. The phme 
BC is (o inclined to AB that it would pads through H ; 
but it is made to terminate in C, in fuch a manner that 
FC is £ths of GH or AL Then CD is lo placed that 
HD is about jth of I IT. 

By this conitrudion, it follows that the area FABC i» 
very nearly equal to DABC ; fo that the water which will 
fill the Ipace FA EC will all be contained in the bucket 
when it (ball come into fuch a pofition that 'D is a hori- 
zontal line ; and the line A B will then make an angle of 
marly *5" with the vertical, or the bucket will be 3 {** from 
tlie perpendicular. If tlie bucket defernd fo much lower 
that one half of the water runs out, the hue A B will make 
an angle of 2y t or 24° nearly, with the vertical. There- 
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r , fore the whrel, Sued to the degree now mentioned, will 
^ _ Agin to lofir water at about 5th of the diameter from the 

bottom, and half of tb water evifl hr Jifchnrged from the 
lowcft bucket, about ^ih of the diameter farther down. 
Thcfe Ttuations of the dilcharging bucket are marked at 
T and V in fig. 6. Had a greater proportion of the buc- 
kets been filled with water when they were under the (pout, 
the difeharge would have begua at a greater height from 
the bottom, and wc ftiould lofe a greater portion of the whole 
fall cf water. The lofs by the prefent conttrodion ia lefs 
than yVfth (iuppofmg the water to be delivered into the 
wheel at the very top), and may be eftimated at about 
V»th ; for the lofs in the verfed fine of the angle which 
the radius of the bucket makes with the vertical. The 
vcifcd tine of 35“ is nearly.-fth of the radius (being o, 18085), 
or -,’gth of the diameter. It is evident, that if only 4- of 
this water were lupplied to each bucket as it paflet the 
fpout, it would have been retained for 1 o* more of a re- 
solution, and the let's 01 fall would have been only about 
Vi th. 

Thefe obferration3 ferve to Avow, in general, that an ad- 
vantage is gained by having the buckets fo capacious that 
the quantity of water which each can receive as it paffes 
the fpout may not nearly fill it. Thia may be accompliih- 
• ed by making them of a ftd&ctrot length, that is, by ma- 
king the wheel fuJficiently btoad between the two fhroud- 
inga. Economy is the only obje&ion to this pradice, and 
it is generally very ill placed. - When the work to be per- 
formed by the wheel is great, the addition of power gained 
by a gt eater breadth will foon compcniate for the additional 
txpcnce. 

The third plane CD is not very frequent ; and mill- 
wright* generally content themfelves with continuing the 
board all the way from the elbow IV to the outer edge of 
the wheel at H j and AB is generally no more than ^d of 
the depth A I. But CD is a very evident improvement, 
caufing the wheel to retain a very fcnfiblc addition to the 
water. Some indeed make this addition more confidcrable, 
by bringing BC more outward, lo as to meet the rim of 
t the wheel at H, for infiance, and making HD coincide 
with the rim. but this makes the entry of the water fomc- 
what more difficult during the very fbort time that the 
opening of the bucket pafies the fpout- To facilitate this 
as much as poffiblc, the water fhould get a ditedion from 
the fpout, Inch as will fend it into the buckets in the rooft 
peried manner. This may he obtained by delivering the 
water through an aperture that is divided by thin plates of 
brard or metal, placed in the proper pofition, as we "have 
reprefented in fig. 6. The form of bucket tail mentioned, 
having the wren concentric with the rim, is unfavourable 
to the ready admiffion of the water ; whereas an oblique 
f wreft condo As the water which has luffed one bucket into 

the next below. 

The mechanical con fi deration of this fubjed alfo fhows 
ns, 'that a deep fiuoudint', in order to make a capacious 
bucket, is not a good method : it does not make the buc- 
kets retain their water any longer ; and it diminifhet the 
clfcdive fall of water : for the water received at the top of 
the wheel immediately falls to the bottom of the bucket, 
and thus fhort ens the fictitious pillar of water, -which we 
fhowed to be the meafure of the effedive or ufeful preflute 
on the wheel : and this concurs with cur former reafoct for 
recommending as i»r«af a breadth, of the wheel, and length 
of buckets, as economical confidcntfions will permit. 

A bucket-wheel has been executed lately by Mr Robert 
Bums, at the cotton mills of Tioullon, Burns, and Co. at 
Cart fide in Renfrew fibre, of a ccr.ftrcction ertircly new, 
but founded on a good principle, which is lufceptible of 


great extenfion. It is reprefented in fig. 8. The bucket Wwer. 
contifti of a ftart AB, an arm BC, and a wreft CD, con- Wu,kl * 
centric with the rim. But the bucket is alfo divided hy a 
partition I.M, concentric with the foie and rim, and fo 
placed as to make the inner and outer portions of nearly 
equal capacity. It i« evident, without any farther rcafon- 
ing about it, that this partition will enable the bucket to 
retain its water much longer. When they are filled ^d, 
they retain the whole water at 1 8® from the bottom ; and 
they retain 4 at 1 1®. They do not admit the water quite 
fo freely as buckets of the common conftru&iou ; but by 
means of the contrivance mentioned a little ago for the 
fpout (alfo the invention of Mr Burns, and furnifiurd with 
a rack-work, which taifed or deprefled it as the fupply of 
water varied, fo as at all times to employ the whole fall of 
the water), it is found, that a flow-moving wheel allows 
one half of the water to get into the inner buckets, efpe- 
cially if the partition do not altogether reach the radius 
dra rn through the lip D of the outer bucket. 

Thia is a v<p-y great improvement of the bucket-wheel } 
and when the wheel is made of a liberal breadth, fo that 
the water may be very lhallow in the buckets, it feems to 
carry the performance as far as it can go. Mr Burns made 
the firft trial on a wheel of 24 feet diameter ; and its per- 
formance is manifeftly fnpertor to that of the wheel which 
it replaced, and which was a very good one. It has alfo 
another valuable property : When the fupply of water it 
very fcanty, a proper adjuftment of the apparatus in the 
fpout will dirc& ahuoft the whole of the water into the . 
outer buckets ; which, by placing it at a greater diftance 
from the axis, makes a very fcnfiblc addition to its mecha- 
nical energy. tj. 

We (aid that this principle A fufceptible of confidcrable 
ex ten lion ; and it is evident that two partition* will ittcreafe 
the efi’ed, and that it will increafe with the number of par- 
titions : fo that when the pradice now begun, of making 
water-wheels of iion, Avail become general, and therefore 
very thin partitions arc ufed, their number may be greatly 
increafed without any inconvenience : and it is obvious, that 
this feries of partitions muft greatly contribute to the ftiff- 
nefs and general firmnefs of the whole wheel. 

There freqacntly occurs a difficulty in the making of 
bucket- wheels, when the half-taught mill -weight attempts 
to retain the water a long time in the buckets. The «water 
gets into them with a difficulty which he cannot account 
tor, and fpills all about, even when live buckets arc not 
moving away from the fpout. '1 his arifes from the air, 
which muft find its way out to admit the water, but is 
ebftroded by the enteriag water, and occafiong a great 
fpmtcring at the entry. This may be entirely prevented 
by making the fpout confiderably narrower than the wheel. 

This will leave mom at the two ends of the buckets for the 
ei'eape of the air. Thin ob ft ruction is-vaftly greater than 
oue would imagine ; for the water drays along with it a 
great quantity o* air, a* in evident in the Water -bLtJi de- 
led bed by many authors. 

l hcre is another and very ferious obflruAion to the mo- 
tion of an ovcrfliot or bucketed wheel. When it move* in 
back-v/atcr, it is not only refitted by the water, when it 
moves more flowly than live wheel, which is very frequently 
the cafe, but it lift* a great deal in the riling buckets. In 
fome particular Rates of back-water, the defeenditig buc- 
ket fills itfelf completely with water ; and, in other cafes, 
it contains a very cnntidciafele quantity, and air of ct>m- 
mon denfity ; while in fume rarer cafes it contains Ids wa- 
ter, with air in a cordcnfcd Hate. In the firft. cave, tbc 
rifing bucket muft come up filled with water, which it can- 
not drop till it* mouth get out of the water. In the le- 
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Wttvr- eemd cuff, part of the water goes out before th»« | but the 
work*. a j r rarc Acs, and therefore there is {tilt fotnc water dragged or 
tmm ~* lifted up by the wheel, by fusion a.* it is ufually called. In the 
lad cafe there ii no fuch back load on the rifing fide of the 
wheel, but (which is as detrimental to its peiformance) the 
defeending fide is employed in condenfing air; and althou jh 
this air aids the accent of the riling fide, it does not ai 1 it 
fo much as it impedes the descending fide, being (by the 
form of the bucket) nearer to the vertical line drawn thro* 
the axis. 

All this may be completely prevented by a few holes 
made in the Hurt of each bucket. Air being at lead 800 
times rarer than water, will elcape through a hole almoft 
30 times fader with the fame preflure. Very moderate 
holes will therefore fuffice fur this purpofe : and the (mail 
quantity of water which thefe holes difeharge during the 
defeent of the buckets, produces a lofs which is altogether 
infigni Leant. The water which runs out of one runs into 
another, fo that there is only the lofs of one bucket. We 
have feen a wheel of only 14 feet diameter working in near- 
ly three feet of back-water. It laboured prodtgioufly, and 
brought up a great load of water, wliicji fell liom it in a* 
brupt dafhcH, which rendered the motion very hobbling. 
When three holes of an inch diameter were made in each 
bucket ( 1 2 feet long), the wheel laboured no more, there was 
no more plunging of water from its fifing fide, and its 
power on the machinery was increased more than ^th. 

Thefe pra&kal obfervations may contain information that 
is new even to fcveral experienced mill-wrighte. To per- 
sons lefs informed they cannot fail of being ufe'ul. We 
now proceed to confider the action of water thus lying in 
the buckets of a wheel ; and to afeertain its energy as it 
may be modified by different circumflances of fall, velo- 
city, dec. 

With refpeft to variations in the fall, there can be little 
room for difeuflion. Since the active preffurc is mea fured by 
the pillar of water reaching from the horizontal plane where 
it is delivered on the wheel, to the horizontal plane where 
it is fpillcd by the wheel, it is evident that it mud be pro- 
portional to this pillar, and therefore we mult deliver it 
as high and retain it as long as poffible. 

This maxim obliges ua, in the firll place, to ufe a wheel 
tvhofe diameter is eqrial to the whole fall. We fhall not 
gain any thing by employing a larger wheel ; for although 
vre (Hould gain by ufing only that part of the circumference 
where the weight will aft more perpendicularly to the ra- 
dius, we (hall lofe more by the ncctffity of dilcharging the 
water at a greater height from the bottom : For we mud 
fuppofe the buckets of both the wheels equally well-con- 
ftruded ; in which cafe, the heights above the bottom, 
where they will difeharge the water, will increase in the 
proportion of the diameter of the wheel. Now, that we 
(hall lofe more by this than we gain by a more direct ap- 
plication of the weight, is plain, without any further rea- 
fonini*, by taking the extreme cate, and fuppoiing our 
wheel enlarged to fuch a fixe, that the ufelefe part below is 
equal to our whole tall. In this cafe the water will be 
fpillcd from the buckets as foon as it is delivered into them. 
All intermediate cafes, therefore, partake of the imperfec- 
tion of this. 

When our fall is exceedingly great, a wheel of an equal 
diameter becomes cnormoufly bij> and expensive, and is of 
stlclf an unmanageable load. We have teen wheels of 58 
feet diameter, however, which worked extremely well ; but 
they are of very difficult conltruCtion, and extremely apt 
to warp and go out of fhape by their weight. In calc* 
like tins, where we arc unwilling to lofe any part of the 
force of a (null ft ream, the bed form of a bucket-wheel is 
Vol. XVIII. Tart II. 


an inverted chain-pump. Inftcad of employing a ehain- W.ter. 
pump of the heft conftruction, ABCDEA (ng. 9.) to 
raile water through the upright pipe CB, by means of a 
force applied to the upper wheel A, let the water be de- 
livered from a fpout F, into the upper part of the pipe BC, 
and it will prefs down the plugs in the lower ami narrower 
bored part of it with the full weight of the column, and 
cfcape at the dead level o! C. This weight will urge round 
the wheel A without any defalcation : and this i$ the moll 
powerful manner that any fall of water whatever can be ap- 
plied, and exceeds ike moll perfect overihot wheel. But 
though it excels all chains of buckets in economy and ia 
effedt, it has all the other impel tedtion* of this kind of ma* 
chinety. Though the chain of plugs be of treat ttrcngtb, 
it has fo much motion in its joint* that it needs frequent re- 
pairs ; and when it breaks, it is generally in the neighbour- 
hood of A, on the loaded fide, and all comes down with s 
great cralh. There is alio a lofs of power by the immer- 
fion of fo many plugs and chains in the water ; for there 
can be no doubt but that it the plugs were big enough 
and light enough, they would buoy and even draw up the 
plugs in the narrow part at C. They mull therefore dimi- 
nifti, in all other cales, the force with which this plug is 
prrfted down. 

The velocity of an ovcrlhot wheel is a matter of very- 
great nicety ; and authors, both fpeculativc and practical, 
have entertained different, nay oppofitc, opinions on the 
fubjedt. Mr Bcledor, whom the engineers of Europe have 
long been accuftotned to regard as facred authority, main- 
tains, that there is a certain velocity related to that ob- 
tainable by the whole fall, which will procure to an over- 
(hot wheel the greateft performance. Dcfaguillicrs, Smea- 
ton, Lambert, Des Parcieux, and others, maintain, that 
there is no fuch relation, and that the performance of an 
ovcrlhot- wheel will be the greater, as it moves more (lowly 
by an incrcafc of its load of work. Bcledor maintains, 
that the a&ivc power of water lying in a buckct-whccl of 
any diameter is equal to that of the impulie of the fame 
water on the float* of an underfbot wheel, when the water 
ifl’ues from a fluice in the bottom of the dam. The other 
writers whom we have named aflert, .that the energy of 
an under (hot-whccl is but one-half of that of an overfhot, 
actuated by the fame quantity of water falling from the 
fame height. 

To a manufacturing country like ours, which derives 
aftonilhing fuperiority, by which it more than compenfistcs 
for the impediments of heavy taxes and luxurious living 
chiefly from its machinery, in which it leaves all Europe far 
behind, the decifion of this queftion, in fuch a manner as 
(hall leave no doubt or mifconccption in the mind even of 
an unlettered artift, muil be confidered as a material ftrvice ; 
and we think that this is calily attainable. 

When any machine moves uniformly, the accelerating 
force or preffure actually exerted on the impelled point of 
the machine is in equilibrio with all the rcfiftanccs which 
are exerted at the working point with thole arifing from 
friction, and thofe that are excited in different piru 
of the machine by their mutual actions. This is an 
incontclldble truth ; and though little attended to by the 
mechanicians, is the foundation of all pia&ical knowledge 
of machines. Therefore, when an over (hot- wheel move* 
uniformly, .with any vt/odly whatever , the water is acting 
with its whole weight : for gravity would accelerate its de- 
form, it not completely balanced by fomc reaction ; nnJ in 
this balance gravity and the reacting part of the machine 
exert equal and oppofitc prrflures, and thus produce the 
uniform motion of the machine. We arc thus particular 
ou this point, bccauie we obferve mechanicians ot the firil 
5 Y name 
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W-ttr- name employing a mode of rcafonirg on the queftlon now 
Wir * i1, before us which is fpcciom, and appears to prove* the cort- 
f clufion which they draw ; but is nevcrthelcfs contrary to 
true mechanical principles. They afltrl, that the flower 
a heavy body is defccndinR ( fuppofc in a fcale fufpended 
from an axis in petitrochea), the more does it prefs on the 
fcale, and (lit* more does it uryc the machine round: and 
there lore the flower an overfhot wheel turns, the greater is 
the force with which the water urges it found, and the 
more woik will be done. It is very ttuc that the machine 
is more forcibly impelled* and that mote work is done : but 
tin's is not bccaufc a pound of water prefles more iirontfly, 
but becaufe there is mote water prefling on the wheel ; for 
the fpout fuppliei at the fame rate* aud each bucket re- 
ceives more water as it paflcs by it. 

Let us therefore examine this qtu (lion by the unqueftion- 
ablc principles of mechanics. 

Let the overfhot-whed A/H 5.} receive the wa- 
ter from a fpout at the very top of the wheel ; and, in or- 
der that the wheel may itot be retarded by draining into 
motion the water limply laid into the uppe enroll bucket at 
A, let it be received at B, with the velocity (dire lied in a 
tangent to the wheel) acquired by the head of water AP. 
This velocity, therefore, mull be equal to that of the rim 
of the wheel. Let this be v, 01 let the wheel aud the 
water move over v inches in a fecond. Let the buckets 
be of fuch dimenfious that all the w ater which each receives 
as it paiTcs the Ipout is retained till it comes to the por- 
tion K, where it is diTclurgcd at once. It is plain that, 
in place of the Lparatc quantities of water lying in each 
bucket, we may lubditntc a continued riog o? water, equal 
to their fum, and uniformly dillributcd in the ipacc ULKp/a. 
This constitutes a ring of unifoun thicknefs. Let the area 
of its crofs leflion B or F/ be called a. We have al 
ready demondrated, that the mechanical energy with which 
this water on the circumference of the wheel urges it louud, 
is the fame with what would be exerted by the pillar hrrl 
prefling on F /, or acting by die lever CF. The weight 
of this pillar may be expicflcd by a X h r, or 0 X PS ; and 
if we call the radius CF of the wheel R, the momentum 
or mechanical energy of this weight w ill kc 1 eprefcnled by 
<3 X PS X R. 

Now, let us fuppofc that this wheel is employed to raife 
a weight W, winch is lufpended by a rope wound rmiad 
the axis o( the wheel. Let r be the radius of this axle. 
Then W X r is the momentum of the work. Let the 
weight rife with the velocity u when the rim ot the wheel 
turns with the velocity v, that is, fct it rile u inches in a 
fecond. 

Since a perfed equilibrium obtains between the power 
and the work when the motion is uniform, we mull have 
W X r = a X PS X R. But it is evident that R:rs«:x 
Therefore WX» = aXvXPo. 

Now the performance of the machine is undoubtedly 
mealuted by the weight and the bci/ht to which it is rai- 
* fed in a fecond, or by W X u. Therefore the machine is 
in its bell pnflible (late when <3 X v X PS is a maximum. 
But it is plain that a X v is an invariable quantity ; lor it 
is the cubic inches of water which the -fpout fupplies in a 
fecund. If the wheel moves fall, little water lies in each 
bucket, and a is fmr.ll. When v is fmall, a is great, for 
the uppoftie rcafon ; but a Xv remains tlic fame. There- 
fore we mud make PS a maximum, that is, we mud de- 
liver the water as high up as poflihlc. But this diminilhes 
AP, and this diminifhes the velocity of the wheel : and as 
this has no limit, the proportion is demondrated ; and an 
over Ihot wheel does the more work as it moves flowed. 

Convincing as this difculfun mud be to any mechanician. 


we are anxious to imprefs the fame maxim on the minds Waters, 
of practical men, unxccudomed to mathematical rcafonrnq 
of any kind. We therefore beg indulgence for adding a * 
popular view ot tlie quetlion, which requires no fuch invef- 
ligation. 

We may rcafon in this way : Suppofe a wheel having 30 » 

buckets, and that fix cubic feet of water are delivered in 2 
lecond on the top of the wheel, am! difeharged without 
any lofs by the way at a certain height from the bottom 
of the wheel. Let this be the cafe, whatever is the rate 
of the wheel's motion ; the buckets being of a fuflicieut ca- 
pacity to hold all the water which falls into them. Let 
this wheel be employed to raife a weight of any kind, fup- 
poie water in a chain of 30 buckets, to the fame height, 
and with the fame velocity. Suppofe, farther, that when 
the load on the nfing tide of the machine is one-half of that 
on the wheel, the tv heel mxkes four times in a minute, or 
one turn in 1 5 feconds. During this time 90 cubic feet 
of water have flowed into the 50 buckets, and each has 
received three cubic feet. Then each ot the riling buckets 
contain-; 1 f teet ; and 45 cubic feet are delivered into the 
upper citlern during one turn of the wheel, and 180 cubic 
Let in one minute. 

Now, luppofe the machine fo loaded, by making the ri- 
ling buckets more capacious, that it makes only two turns 
in a minute, or one turn in 30 feconds Then each de- 
fending bucket mud contain fix cubic feet of water. If 
each bucket of the riling fide contained three cubic feet, 
the motion of the machine would be the fame as before. 

This is a point ^hich no mechanician will controvert. 

When two pounds arc fufpended to one end of a llring 
which palfcsover 2 pulley, aud one pound to the other end, 
the deteent of the two pound will be the fame with that 
of a tour pounds weight, which is employed in, the fairx 
manner to draw up two pounds. Our machine would 
therefore continue to make four turns in the minute, and 
would deliver 90 cubic feet during each turn, and 360 in 
a minute. But, by fuppafiriou, it is making but two turns 
in a minute : this mull proceed from a greater load than 
three cubic feet of water in each riling bucket. The ma- 
chine mull therefore be railing more than 90 feet of water 
during one tutn of the wheel, and more than 1 80 in the 
minute. 

Thus it appears, that if the machine is turning twice a« 
flow a* before, there is more titan twice the former quantity in 
the rifmg backets, and more will be railed in a minute by 
the (ante expenditure of power. In like nmmet,if the ma- 
chine go three times as flow, there mull he more than three 
limes the former quantity of water in the riling buckets, 
and more work will be done. 

But we may go farther, and aflert, that the mnrt we 
retaid the machine, by loading it with more work of a 
bmilar kind, the greater will be its performance. This 
docs not immediately appear from the preient difeuffion : 

But let us call the firft quantity of water in the rifmg buc- 
ket A i the water raifed by four turns in a minute will 
be 4 X 30 X A, = 120 A. The quantity in this bucket, 
when the machine goes twice a* flow, has been frown to be 
greater than 2 A (call it 2 A + x) j the- water railed by 
two turns in a minute will he 2X 30X 1 rs 120 A 

- 4 - 6 ox. Now, let the machine go four times as flow, ma- 
king but one turn in a minute, the rifing bucket mull 
now contain more than twice 2A + x, or mote than 4 A 
-f- 2 * ; call it 4 A -f 2 x -f-y. The w ork done by one - 
turn in a minute will now be 30 X 4 A + 2 x = 1 20 A 
+ 6ox -f 30 jr. 

By luch an indu£lion of the work, done with any rates 
of motion wc chooic, it is evident that the performance of 
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the machine Increafe# with every diminution of its velocity 
wink*, that is produced by the mere addition of a limilar load of 
•“’ v work, or that it doe* the more work the flower it goea. 

We luve fuppofed the machine to be in it* Hate of per- 
manent uniform motion. If we* coniider it only in the he- 
pinning of its motion, the rcfult is Hill more in favour of 
flow rr.uiion : For, at the firft action of the moving power, 
the inertia of the machine itfclf con fumes part of it, ami it 
acquires its permanent fpeed by decrees; during which, the 
refiflanccs arlfine from the work, friction, &c. incteafc, till 
they exactly balance the preffure of the water ; and after 
this the machine accelerates no more. Now the greater 
the power and the refinance anting from the work arc, in 
proportion to the inertia of the machine, the fooncr will all 
arrive at its Hate of permanent velocity. 

There is another circumftance which impair*' the perfor- 
mance of an ovcrfhot-wheel moving with a great velocity, 
viz. the effects of the centrifugal force on the water in the 
buckets. Our mill. wrights know well enough, that too 
great velocity will throw the water out of the buckets ; but 
few, if any, know exactly the diminution of power produ- 
ced by this caufc. The following very Ample con ll rod ion 
will determine this: Let AOD (fig 10.) be an overfliot 
wheel, of which AB h the upright diameter, and C is the 
centre. Make CF the length of a pendulum, which will 
make two vibrations during one turn of the wheel. Draw 
i’E to the elbow of any of the buckets. The water in this 
bucket, inflead of having its furface horizontal, as NO, 
will have it in the direction n O perpendicular to FE very 
nearly. 

For the time of falling along half of FC is to that of 
two vibrations of this pendulum, or to the time of a revo- 
luticn of the wheel as the rad r us of a cncle b to its cir- 
cumference : and it is well known, that the time of moving 
along half of AC, by the uniform action of the centrifugal 
force, is to that of a revolution an the radius of a circle to 
its circumference. Therefore the time of deferibing f of 
AC by the centrifugal force, is equal to the time of delcri- 
bing | of FC by gravity. Thcle fpaees, being limilarly 
deferibed in equal ^imes, arc proportional to the accelera- 
ting forces. Therefore f FC : i AC, or I*C : AC = gra- 
vity : centrifugal force. Complete the parallelogram FCEK. 
A particle at E is urged by its weight in the direction 
KE, with a force which may be expreifed by FC or KE ; 
and it is urged by the centrifugal force in the dire&ion 
CE, with a force = AC or CE. By their combined ac- 
tion it is urged in the diicdtion FE. Therefore, as the 
furface of Handing water is always at right angles to the 
affticn of gravity, that is, to the plum-line, fo the furface 
of the water in the revolving bucket is perpendicular to tire 
mttion of the combined force P E. 

Let NEO he the pofition of the bucket, which juft holds 
all thd water which it received as it palled the fpout when 
not attested by the centrifugal force ; and let NDO he its 
pofition when it would be empty. Let the vertical lines 
through D and E cut the circle deferibed round C with 
the radius CF in the point* H anj 1. Draw HC, IC, 
cutting the cirde AOB in L and M. Make the arch Ji 
equal to AL, and the arch / equal to AM : Then C f 
and C • will be the pofition? of the bucket on the revolving 
wheel, coTTcfponding to CDO and CEO on the wheel at 
reft. Water will begin to run out at •, and it will be all 
gone at *. — The demonftratton is evidrnt. 

The force which now urges the wheel is ftifl the weight 
rraliy in the buckets : For though the water is urged in the 
direction and with the force rE, one of its cor.ftituents, 
CE, has no tendency to impel the wheel; and KE is the 
only impelling force. 


It is bat of late years that mills have been conftruAed 
or attended to with that accuracy and fcientific ft.ill which flc *» 
are neceffary for deducing confidential conclufions from any — ^ 

experiments that can be made with them ; and it is there- 
fore no matter o f wonder that the opinions of mill-wright* 
have been fo different on tins fubjeft. There is a natural 
wife to fee a machine moving brilkly ; it l|as the appear- 
ance of activity : but a very flow motion alwa)s look? as if 
the machine were overloaded. For this realon mill.wrights 
have always yielded (lowly, and with fome reluctance, to 
the repeated advices of the mathematicians: but they have 
yielded ; and we fee them adopting maxims o i cnitftru&ion 
moie agreeable to found theory ; making thiir wheels ot 
great breadth, and loading them with a gieat deal of work. 

Mr Euler fays, that the performance ot the bell mill can- 
not exceed that of the woift above fth : but we have (ecu 
a ftreatn of water completely expended in driving a (mall 
flax roil), which now drives a cotton mill of 4000 fpindles, 
with alt its caiding, roving, and drawing machinery, be- 
fidrs the lathe# and other engines of the fmilh and carpen- 
ters w'orkfhops, exerting a torcc not lei* than ten tirr.u» 
w hat fnlficcd for the fl:ix-mill. 

The above difeufiion only dcmonflrates in general the 
advantage of flow motion; but does not point out in any de- 
gree the relation between the rate of motion and the work 
performed, nor even the principles on which it depends. 

Yet this is a tubjedt fit for a mathematical invdligation ; and 
we would profecute it in this place, if it were uectffary for 
the improvement of practical mechanics. But we have feen 
that there is not, in the nature of things, a maximum of 
performance attached to any particular rate ot motion which 
ikon Id therefore be preferred. For this realon w e omit 
this difcufllon of mere Ipecoktiwc curiolity. It :» very in- 
tricate : For we mull not now exprel* the preffure on the 
wheel by a cnnjlant pillar o! water incumbent on the extre- 
mity of the hirixomal arm, as we did before when we lup- 
pofed the buckets completely filled ; nor by a smaller w 
jtetti pillar, correfponding to a fmallcr but equal quantity ly- 
ing in every bucket. Each different velocity puts a different 
quantity of water into the bucket as it pallet the fpout ; md 
this occafions a difference in the* place where the difeharge 
is begun and completed. This circum (lance is fome cbftsclc 
to the advantages of very flow motions, becaufe it brings on 
the difeharge fooncr. AU this may indeed he expreffed by 
a Ample equation of eafy management ; but the whole pto- 
oefs of the mechanical difeuflion is both intricate and te- 
dious, and the refults arc fo much dtveriibed by the forms 
of the buckets, that they do not affoid any rule of fuffi- 
cient generality to reward our trouble. The curioUs reader 
may fee a very tull invdligation of this fubject in two dif- 
fer tat ions by Elvius in the Swedilh Tranlaclions, and in 
the HydroHynamiqtu of Profcffor Karftner of Gottingen; who 
has abridged thcle Diflcrtatioiit of Elriui, and conliderably 
improved the whole hive (ligation, and has added fome com- 
panions of his dedudiorts with the attual performance of 
lome great works. Thefe comparifons, however, are not 
very fatista&ory. There is alfo a valuable paper on thit 
fwbjecl by Mr Lambert, in the Memoirs of the Acade- 
my of Beilin for the year 1775- From thefe differtationa, 
and from the HjJnxiymimujut of the Abbe 15olfut,the reader 
w*itl get all that theory can teach of the relation between 
the pi effort* of (lie power and work on the machine and 
the rates of its motion. The pra&ical reader may reft with 
confidence on the Ample dcmontlralion wr have given, that 
the performance i6 improved by diminifhiog the velocity. 

All we have to do, therefore, is to load the machine, 
and thus to diminiih its fpeed, unlds other phyfical circuro- 
ftancu threw cbiladea in the wray : but there are fuch ob- 
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W-xrw ftacles. In all machines there are little inequalities of ac- 
wo rl °' tion that are unavoidable. In the action of a wheel and 
11 ’ pinion, though made with the utmofl judgment and cate, 
there are fuch inequalities. Thcfe increafc by the changes 
of firm occaGoned by the wearing of the machine — much 
greater irregularities arife from the fubfuhory motions of 
cranks, Hampers, and other parts which more unequally or 
reciprocally. A machine may be io loaded as juft to be 
in equilihrio with its work, in the favourable polition of its 
parts. When this changes into one left favourable, the ma- 
chine cny If -Bp ; if not, it at leait flaggers, hobbles, or 
works unequally. The nibbing parts bear long on each 
other, with enormous prcfluics, and cut deep, and increafc 
friction. Such flow motions mult therefore be avoided. 
A Utile moic velocity enables the machine to get over thofe 
incre a fed refinances by its inertia, or the great quantity of 
motion inherent in it. Great machines poflefs this advan- 
tage in a l'upcrior degree, and will therefore woik ffcadily 
with a fmaller velocity. Thcfe c ire urn dance* arc hardly fu- 
(ccptiblc of mathematical difeuilion, and our bell reliance is 
on well dirt fled eaperience. 

For this purpofc, the reader will do well to perufe with 
care the excellent paper by Mr Smeaton in the Philcfophi- 
cal Tranfefiions tor 1759. This differtation contains a 
numerous lid of experiments, rroil judieioufly contrived by 
him, and executed with the accuracy and attention, to the 
moll important ci ream fiances, which is to be obferved in all 
that gentleman's performances. 

It is true, thtfc experiments were made with fnuli mo- 
dels ; and we mull nor, without great caution, transfer the 
rel tdta of fuch experiments to large works. But we may 
fafdy transfer the Ltvs of variation which refult from a va- 
riation of circumftancca, although we mull not adopt the 
abfolutc quantities or the variations themfclvrs. Mr Smca- 
ton was fully aware or the limitations to which concluflons 
drawn from experiments on models are fubjeti, and has made 
the applications with his utual fagacity. 

Hih general inference is, that, in fmaller works, the rim 
of the ovcrlhot-whccl Ihould not have a greater velocity than 
three feet in a tceond ; but that larger mills may be allowed 
a greater velocity than this. When every thing is execu- 
ted in the bed manner, he fays that the work performed 
will amount to fully two-thirds of the power expended ; that 
is, that three cubic fret of water dcleending from any 
height will raife two to the fame height. See ionic farther 
account of this diflertaliou under the word Mechanics, 
fciH. y. 

It is not very eafy to compare thcfe deductions with ob- 
fervarions on large works; becaufc there are few cafes where 
we have good mcafures of the reii (lances oppofed by the 
work performed by the machine. Mills employed for 
pumping vrater afford the bctl opportunities. But the in- 
ertia of tbeir working gear diminiibes their ufcful perform- 
ance very fvnfibly ; bccaufe their great beams, pump-rods, 
flee have a reciprocating motion, which mull be deftroyed, 
and produced anew* in even* ftroke. We have examined 
fomc machines of this kind whidi are illeemed good ones ; 
and we find few of them whole performance exceeds one 
half of the power expended. 

By comparing other mills with thcfe, we get the belt in- 
formation of their refinances. The companion with mills 
worked by Watt and Boulton’s tlciun -engines igpptfhsps a 
better rataiurc of the refinance* oppofed by different kinds 
of work, bccaulc their power is very diftm&ly known. Wc 
hate been informed by one of the moil eminent engineers, 
that a ton and half oi water per minute falling out foot will 
grind and dreis one bufhel of wheat per hour. This is equi- 
valent to 9 tons falliag. > 0 fett. 


If an overfhot- wheel oppofed 110 refinance, and only out W»t*r* 
bucket were filled, the whed would acquire the velocity wwks. 
due to a fall through the whole height. But when it is in '* " 

this ftate of accelerated motion, it another bucket of water 
is delivered into It, its motion mull be checked at the fit ft, 
by the neccflity of dragging forward tliis water. If ihc 
buckets till in iucccflion as they pafs the fpout, the velocity 
acquired by an unrefilling wheel is but half of that which one 
bucket would give. In all cafes, thcicforc, the velocity is 
diminifhed by the inertia of the entering water when it is 
Amply laid into the upper buckets. The performance will 
therefore be improved by delivering the water on the wheel 
with that velocity with which the wheel is really moving. 

And as we cannot give tire dirc&ioa of a tangent to the 
wheel, the velocity with which it is delivered on the wheel 
mult be fo much greater than the intended velocity of the 
rim, that it fhall be prcch'dy equal to it when it is dliraa- 
ted in the direction of the tangent. Three or four indict 
of fall ere fufficicat for this purpofc ; and it Ihould never be 
ncglcftcd, for it has a very IcnAblc influence on the perform- 
ance. But it is highly improper to give it more than this, 
with the view of impelling the wheel by its ftroke. For 
even although it were proper to employ part of the fall in 
this way (which wc (hall prefently fee to be very impro- 
per), we cannot procure thisimpulJc ; bccaufe the water falls 
among other water, or it fttikes the hoards of the wheel 
with luch obliquity that it cannot produce any (enlible cf- 
fed. 

It is a much debated queftion among millwrights. Whe- 
ther the diameter of the wheel Ihould be fuch as that the wa- 
ter will be delivered at the top of the wheel i or larger, fo 
that the water is received at fomc di (lance from the top, 
where it will a£t mote pcrpcndiculaily to the arm ? We ap- 
prehend that the obfervations formerly made will decide in 
favour of the firll pra&ice. The (pace below, where the 
water is difeharged from the wheel, being proportional to 
the diameter of the wheel, there is an undoubted lof* of fall 
attending a large wheel ; and this is not compenfattd by dc- 
livering the water at a greater didance from the perpendi- 
cular. We (hould therefore recommend the ule of the 
whole defeending fide, and make the diameter of the wheel 
no greater than the fall, till it is fo much reduced that 
the centrifugal force begins to produce a feahble effect. 

Since tlie rim can hardly nave a fmaller velocity than three 
feet per fecond, it is evident that a ftuaU wheel mull 1 evolve 
more rapidly. This made it pioper to iafert the determi- 
nation that wc have given, of the lofs of power produced by 
the cent) ifo/al force- But even with this in view, we Ifcould 
employ much fmaller wheel* than arc generally done on 
fnall falT. Indeed the lots of water at the bottom may be 
dirainiihtd, by nicely fitting the arch which furrounds the 
wheel, fo as not to allow the water to ctcape by the iides or 
bottom. While this improvement remains in good order, 
and the wheel entire, it produces a very fen Able efftft \ but 
the paffa^e widens continually by the wearing of the wheel. 

A bit of (tick or ftonc falling in about the wheel- tears vft 
part of the Ihrondio/ or bucket, and frofty weather fre- 
quently hinds all raft. It thercrorc fcldom anfwcrs expec- 
tations Wc have nothing to add on tins cate to what vre 
have already extracted from Mr Smealon’s Diflertation on 
the bubjedt of Bread or hah Overfhot Wheels. 

There is another form of wheel by which water is made 
to ad on a machine by its weight, which merits conlidcra- 
tion. This is known in this country by the name of Bar- 
kc;*s null, and has been dcfcribttt by Delag’iilliers, vol. ii. p. 

460. It cordilibof an upright pipe or trunk AB (fig. 1 1.), 
corair.unicatiug with two horizontal branches BC, B r, 
which have a hole C c near tbeir ends, opening io oppofitc 
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diredioos, at right angles to their lengths. Stfppofe water 
v,0 f * tu to be poured in at the top from the fpout F, it will run 
’ MU1 »t. by the holes C and c with the velocity correfpondinf; to 
the depth of theic holes under the furface. The confc* 
q nence of ibis mull he, that the arms wilt be preffed back- 
ward* ; for there is no foiid furface at the hole C, on 
which the lateral pnflure of the water can be exerted, while 
it a<fls with tts full force on the oppoftte fide of the arm. 
This unbalanced preflure is equal to the wciyht of a column 
luring the oriiice fo- its bale, aud twice the depth under t he 
furfacc of the water in the trunk for its height. Thismea- 
fine of the height may feem odd, becaufe if the orifice were 
Ihu*, the preffurc on it is the weight of a column reaching 
fr<*n the iurfaee. l:ut when it is open, the water i flues 
with nearly the velocity acquired by falling from the iur- 
facc, and the quantity of motion produced is that of a co- 
lumn of twice this length, moving with tins velocity. Thu 
is aft u ally produced by the preflure of the fluid, and muff 
tin tc fore be accompanied by an equal reaction. 

Now fup pole this apparatus fet mi the pivot K, and to 
have a fpindle AD aliove the trunk, furnilhcil with a cy- 
lindrical bobbin 1), having a iopr wound round it, and pal- 
ling over a pulley G- A weight W may be fufpended 
there, which may balance this backward preflure. If the 
weight be too ltnall for this purpole, tlur retrograde motion 
of the arm* will wind up the cord, and raife the weight ; and 
thus we obtain an acting machine, employing the preflure 
of the water, and applicable to any purpole. A runner 
■ nil done may be put on the top ol the fpin’lc; and we 
fltould then produce a dour mill of the utinott limplicity, 
having neither wheel nor pinion, and fubjeft, to hardly any 
wear, it is fomewhat furprifing, that although this was 
invented at the beginning of this ceniUTy, and appears to 
have Such at’vantaqe in point of fimphcity, it has not come 
into ute. bo little has I)r Defaguiliitrs’s account been at- 
tended to (although it is mentioned ty him a* an excellent 
machine, and as highly inllruftivc to the hydrauliil), that 
the lame invention was again brought forward by a Ger- 
man profeffor (Segt>er) is his own, and has been honoured 
by a feries of elaborate cilquifitions concerning Us theory 
and performance by Eukr and by John Bernoulli. Eu- 
ler’* IhflbrUtioas are to be found in the Memoirs of the 
Academy of Berlin, 1751* ficc. and in the AW Comment. 
Petrofwi, tom. vi. Bernoulli’s are at the end of his Hy- 
draulic*. Both thefe authors agTee in faying, that this nu- 
clime excels all other methods of employing the force of 
water. Simple as it appears, its true theory, and the btft 
form of conftruftion, arc mod abllrufe and delicate fubjefts; 
and it is not cafy to give fuch an account of its principles 
as will be undcrliood by an ordinary reader. 

We fee, in general, that the machine muft prefs back- 
wards; and little invefligation fuiHccs for undciHandiug 
the iutcnflty of this preflure, when the machine is at icil. 
Put when it is allowed to run backwards, withdrawing it- 
felf Irom the preflure, the tuienflty of it is dimhiilhed j and 
if na other circumflanccs intervened, it might not be diffi- 
cult to fay what particular preflure corrcfponUcd to any rate 
nt motion Accordingly, Dcfa^uillierg, pre fuming on the 
fimpllcity of the machine, sffirne the preflure to* be the 
weight ol 11 column, which would produce a velocity of ef- 
flux equal to the difference of the velocity of the liuii and 
el the machine ; and hence he deduces, that its performance 
' v will be the frtfttdl poffible, when it* retrograde velocity is 
•one-third of the velocity acquired by falling from the fur- 
face, ill which cafe, it will raile of the water expended 
to the fame height, which is double of the performance of a 
mill afted on by the impulle of water. 

But this is a very imperfeft account of the operation. 


When the machine (conftrufted exaftly as we have deferi- Water- 
bed) moves round, the water which iffuea defeends in the works. 
vertical trunk, and then, moving along the horizontal arms, w 
partakes of thil circular motion. This excites a centrifugal 
force, which is excited again il the ends of the arms by the 
intervention of the fluid. The whole fluid is fubjc&cd to 
this preflure (increafwg for every fection acrofs the arm in 
the proportion of its diflance from the axis), and every par- 
ticle is prefied with the accumulated centrifugal force* of 
all the factions tliat are nearer to the axis. Every feftion 0 
therefore fufttima an afttial preflure proportional to the 
fquare of its di fiance from the axis. This mcreales the ve- 
locity of efflux, and this irver cafes the velocity of revolution ) 
and ibis mutual co-operation would feem to terminate in an 
infinite velocity ol both motions. Bat, on the other hand* 
this circular motion mull be given anew to every particle of 
water as it cnteis the horizontal arm. This can be done 
only by the motion already in the aim, and at it# expence. 

Thus there mull be a velocity which cannot be overpaffed 
even by an unloaded machine. But it i* alfo plain, that by 
making the horizontal arm very capacious, the motion of 
the water from the axu to the jet may be made very flow* 
and much ol this diminution of circular motion prevented. 
Accordingly, Euler ha* recommended a form by which thia 
is done in the motl eminent degree. His machine cmtfifla 
of a hollow cnnoidal ring, of which fig. 12. is a fcdUotl. 

The part AH la is a foit of funnel baton, which receive* 
the water from the fpout F t not in the dirtftion pointing 
towards the axis, but in the dire&ion, and with the precile 
velocity, of its motion. This prrventa any retardation by 
dragging forward the water. The water then paffes down 
between the outer conoid ACr<i and the inner conoid 
HGgA along fpiral channels formed by partitions foldcrcd 
to both conoids. The curves of thclc channels are deter- 
mined by a theory which aims at the annihilation of all un- 
ncccflary iml improper motions of the water, but which is 
too abftrufe to find a place here. The water thus conduc- 
ted arrives at the bottom CG, eg. Chi the outer circum- 
ference of thia bottom are arranged a number of fpouts 
(one for each channel), which arc all directed one way in 
tangents to the circumference. 

Adopting the common theory of the rea&ton of fluids, 
this Ihoiftd be a very powerful machine, and Ihould raii'e % %tha 
o* the water expended But if we admit the reaction to be 
equal to the force of the iffuing fluid (and we do not fee 
how this can be refufed), the machine mu A be neatly twice 
as powerful. We therefore repeat our wonder, that it has 
not been brought into ufe. But it appears that no trial h»i« 
been made even of a model ; lo that we have no experiments 
to encourage an engineer to repeat the trial. Even the Late 
author Profeffor Segner has not related any thing of this kind 
in h i • L'xercitaiictu/ Hjdr a u&t w, where he particularlydelcribes 
the machine. This remiflnefs probably has proceeded from 
fixing the attention on Euler’s improved conllru&ion. It is 
plain that this muff be a moll cumbrous male, even in a fmill 
bae, requiring a prodigious vcflcl, and carrying an unwieldy 
load. If we examine the theory w hich recommend* this con- 
ftru&ion, wt find that the advantages, tho* real and fenfible, 
bear but a fmali proportion to the wltole performance ot 
the Ample machine a* invented by Dr Barker. It is there- 
fore to be regretted, that engineers have not attempted to 
rcalilc the firft projeft. We beg leave to recommend it, 
with an additional argument taken from an addition made 
to it by Mr Mathon dc ta Cour, in Roller’s Jatrruti Jr 
Phyfitjufy January and Angnft 1775. ’Hiia gentleman 
brings down a Urge pipe FEH (fig. 13 ) from a teferroir, 
bends it upward at H, and introduces it into two horizontal 
arm} J)A, DB, which have an uptight fpindk DK, carry- 
ing 


W O R [ 910 3 w ‘O R 

w»»cr- injf a millftone in the ftyle of Dr Bavkti’f mtflL The in- curacy that is not thus compcnfated is when the jets are Wafer# 
vwo.k*. ^cniotis mechanician will have no difficulty of contriving a not at right angles to the anus- WQf * 1, 

■"■’ v ■" method of joining thefc pipes, fo as to permit a free circu- We repeat our wifhes, that engineers would endeavour to ’ 
lar motion without loftn * much witer. The operation of bring this nuichinC into ufe, feeing many lituations where it 
the machine in this form is evident. The water, preffed by may be employed to great advantage. Suppofc, for inftance, 
the column FO, flows out at the holes A and 13 , and the a l mall fupply of water from a great height applied in this 
unbalance l preffure on the oppofite fidt-s of the arms forces manner to a centrifugal pump, or to a Iran belt palling over 
them round. The compcrdioiifncfs and other advantages a pulley, and dipping in the water of a deep well. This 
of this conftru&ion ate moft (Inking, allowing us to mike would be a hydraulic machine exceeding all others in fimpli* 
ufe of the great* ft fall without any increafc of the fizc of the city arid durability, though inferior in effect to fomc otbet 
machine. It undoubtedly enables us to employ a ftream of conftrutlions. 


water too fesoty to be employed in any other form. The 
nuthoi gives the dimenftom of an engine which he had fcea 
at Bourg Argentid. A B is 92 inches, and its diameter 3 
inches; the diameter of cadi orifice is i£; FG is 21 


2. Of Underfhot Wheel t. 

Ate wheels go by this name where the motion of the wa- 
ter is quicker than that of the partitions or boards of the 


feet ; the pipe D was fitted into C by grinding; and the wheel, and it therefore impels them. Thefc are called the 


internal diameter of D is 2 inches. Jfoal-boardt, or Jloatt t of an underfhot wheel. The water. 

When the machine was performing no work, or was un- running in a mill-row, with a velocity dciivcd from a head 
loaded, and emitted water by one hole only, it made uy of water, or from a declivity of channel, flukes on thefc 
turns in a minute. This gives a velocity of 46 feet per floats, and occafions, by its deflexions fidewife and upwards, 
fccond for the hole. This is a curious tadt : For the water a preffure on the floats fofficicnt for impelling the wheel. 


would ilfue from this hole at rcfl with the velocity of 37$. 
This great velocity (which was much left than the velocity 
with which the w'atcr ad nail y quitted the pipe) was un* 


There are few points of practical mechanics that have 
been more confidered than the aAion of water on the floats 
of a wheel ; hardly a book of mechanics being filent on the 


douhftdly produced by the prodigious centrifugal forpe, fubjedl, But the generality of them, at lcaft fuch as aie 
which was nearly 17 times the weight ot the water in the intelligible to perfons who arc not very much converfant in 
orifice- dynamical and mathematical difculhon, have hardly done 

The empty machine weighed Bo pounds, and its weight any thing more than copied the catlicft dedudions from 
was half fupported by the upper preffure of the water, (o the fim pie theory of the rcfiftance of fluids. The confc- 
thal the fiidion of the pivots wan much diminifhed. It is a qucnce has been, that our practical knowledge is very im- 
pity that the author has given no account of any w ork done peifcd ; and it is (till chiefly from experience that we mult 
by the machine. Indeed it was only working ventilators learn the performance of underfhot wheels. Unfortunately 
for a large hall. His theory by no means cmbiaccs all its this flops their improvement ; becaufe thofe who have the 


principles, nor is it well-founded- 


only opportunities of making the experiments arc not fuf- 


Wc think that the free motion round the neck of the flciently acquainted with the principles of hydraulics, and. 
feeding pipe, without any lofs of water or any considerable arc apt to aicribe differences in their performance to trifling 
friction, maybe obtained in the following manner: AB nofti urns in their conilrudion, or in the manner of applying, 
(fig. 14.) reprefenth a portion of the revolving horizontal the impulfe of the water. 

pipe, and CEe c part of the feeding pipe. 'I he neck of We have laid fo much on the imperfection of our theorief 
the firft is turned truly cylindrical, fo as to turn cafily, but of the impulfe of fluids in the article Rhsnr.isct of Flutdi t 
without fhakc, in the collar C c of the feeding-pipe, and th3t we need not repeat here the defeds of the common 
each has a (boulder which may fupport the other. That explanations of the motions of undeifhot wheels. The 
the fri&ion of this joint may not be great, and the pipes part of this theory of the impulfe of fluids which agrees belt 
deftroy etch other by wearing, the horizontal pipe has an with observation is, that tb: impulfe u in the ifapTicote proper- 
iron fpindlc EF, fixed exatlly in the axis of the joint, and tion of the velocity with which the water ftrika the float. That 
refting with its pivot F in a ftep of hard fteel, fixed to the is if v be the velocity of the ft ream, and « the velocity of 
iron bar GH, which goes acrofs the feeding. pipe, and is the float, we fhall have F, the impulfe on the float when 
firmly fupported in it. This pipe is made bell fhaped, wi- held fad to its impulfe f on the float moving with the vclo- 


firmly fupported in it. This pipe is made bell fhaped, wi- held fall to its 
dening below. A collar or hour of thin leather is fitted to 
the iirilde of thi? pipe, and is reprefented (in fe&ion) by Clt f 18 x '* 10 
3. KM mil. This is kipt in its place by means of a metal This is the 
or wooden ring N », thin »t the upper edge, and taper (ha- rollU£ j jj 

pcd. This is drawn in above the leather, and ftretches it, j f ^ rc f,ft ancc 
and caufts it to apply to the fide of the pipe all around. j UJC on t ^ c ^ ja 
There can be no leakage at this joint, becaufe the water withdraw 

will prefs the leather to the fmooth metal pipe ; nor can m ; n jfh c£ l. Th 
there be any fcnfible fridtion, became the water gets at the Rn j t j )C j mi >ulfi 
edge of the leather, and the whole unbalanced preffure is at y or t | je j-efidciK 
the fmall crevice, between the two metal fhouldcrs. Thefc t ^ c mo Jientum 
fhouldcrs need not touch, fo that the friction mull be in* »phe 
fcnfible. We imagine that this method of tightening a aj)C j vvhatcvcr 
turning joint may be ufed with great advantage in many anc * j s v 

, 1 r t , f .. . , This is had by 

We hare only further to obferve on this engine, that any velocity. Thi 
imperfection by which the paflage of the water is dimioilh- — — 

ed or obftnidted produces a faving of water w hich is in ex- X v. 

iCi proportion to the diminution of effedt. The only mac* v 


city 1/, as v * to v — s 1 , and /=FX _ — 

This is the preffure adting on the float, and urging the 
wheel round its axis. The whirl mull )icld to this motion, 
if the rcfiftance of the work does not exert a fuperior pref- 
fure on the float in the oppofite direction. By yielding, the 
float withdraws from the impulfe, and this is therefore di- 
mirufhed. The wheel acct-leratcs, the refiftances increafe, 
and the impulfct, diminilh, till they become an exact balance 
for the/efiftanccs. The motion now remains uniform, and 
the momentum of impulfe is equal to that of rcfiftance. 
The performance of the mill therefore is determined by this ; 
and, whatever be the conftrudlion of the mill, its perform- 
ance is beft when the momentum of impulfe is greateft. 
This is had by multiplying the preffure on the float by its 
vel ocity. Therefore the momentum will be expreffed by 

F X^r* X v. But Cnee F and o 1 arc conftant quapti- 
v 
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Wa»ef» tics, the momentum will be proportional to nXv — if*. 
^'.r v x.renrefcnt the relative velocity. Then v — x will be 
— x, and the momentum will be proportional to v — x 
X *\ and wHI be a maximum when v — x X x* is a ma- 
ximum, or when v x« — x 1 h a maximum. This will be dif- 
coveted by making its fluxion zzo. That is, 
a v x x — 3 r* x 2= o. 
and 2 t'x — p‘=o 
or 2 v — 3 x = * 

and 2 v — 3 x, and x = 1 1»; and therefore v — x, or 
«/, zz \ f. l*hat is, the velocity of the float mult be one 
third of the velocity of the ftream. It only remains to fay 
what is the abfolute prefltire on the float thus circumltanccd. 
Let the velocity ▼» be fuppofed to arifq from the prtfturc of 
a heid of water h. The common theory teaches that the 
impulfe on a given furface S at reft is equal to the weight 
of a column b S ; put this in place of F, and £ v* in place of 
v — u l and y s* for w. This ifives ujSAx^v for the mo- 
mentum. Now the power expended is $ h r, or the column 
S h moving with the velocity v . Therefore the greauft per- 
formance of an underfoot wheel is equivalent to railing 
of the water that drives it to the .fame height. 

But this is too fmall an eftimation ; for the preflure exert- 
ed on a plane furface, fituatcd as the float ot a mill-wheel, 
is confiderahly greater than the weight of the column S b. 
This is nearly the preflure on a furface wholly immerfed in 
the fluid, but when a fmall vein ftrikes a larger plane, fo 
as to be deflected on all fides in a thin fheet, the impulfe is 
alreoft double of this. 1 his is in fome meafure the cafe in 
a mill wheel. When the ftream ftrikes it, it is heaped up 
along its face, and falls back again — and during this mo- 
tion it is adding with a hydroftatic prcfliirc on it. When the 
wheel dips into an open liver, this accumulation is lefs re- 
markable, bee in fe much efcapes laterally. But in a mill 
courfe jt may be confidcrable. 

We have confidcrcd only the aftion on one float, but 
fcvcrxl generally aft at once. |Thc impulfe on moil of them 
muft be oblique, »r.d is therefore Tefs than when the fame 
ftream impinges perpendicularly ; and this diminution of im- 
pulfe it, by the common theory, in the proportion of the 
fine of the obliquity. For this reafon it is maintained, that 
the impulfe of the whole ftream on the lou-cft float board, 
which is perpendicular to the ftream, is equal to the fum of 
the impulfe* made on all the floats which then dip into the 
water ; or that the impulfe on any oblique float is precifcly 
equal to the impulfe which that part of the ftream would 
have tr ade on theloweft floatboard had it not been interrupt- 
ed. Thcre r ore it ha* been recommended to make fuch a 
number of floatboards, that when one of them is at the bot- 
tom of the wheel, and perpendicular to the llrcam, the next 
in fucceflion ftiould be juft entering into the water. But 
fmee the impttlie on a float by no means annihilates all the 
tnation of the water, arid it bends round it and hits the one 
behind with its remaining force, there mull be fome advan- 
tage gained by employing a greater number of floats than this 
rule will permit. This is abundantly confirmed by the ex- 
periments of Smeaton and Boflut. Mr BofTut formed three 
or four fuppofitions of the number of floats, and calculated the 
impulfe on each ; according to the obfervations made in a 
courfe of experiments made by the Academy of Sciences, and 
inferred by UMO the article of F/viAi ; and when 

he fummed them up and compared the refnlta with his expe- 
riment-, he found the agreement very fatisfa&ory. He de- 
duces a general rule, that if the velocity of the wheel is {d of 
that of the ftream, and if 72 degrees of the circumference 
are immerfed in tire ftrea;:., the wheel fliould have 36 fonts, 
liach will dip f th of the radius, '1 he velocity being Hill 
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fuppofed the fame, there fliould be mote or fewer floats ac- v 
cording as the aich is lefs or greater than 72 degrees. 

Such is the theory', and fuch are the circnmftances which 
it leaves uti determined. The accumulation of the water on a 
floatboard, and the force with which it may llill ftrike ano- 
ther, are too intricate to be afligned with any tolcrahlc pre- 
cifion : For fuch reafons we muft acknowledge that the 
theory of underfbot wheels is ftdl very' imperfeft, and that 
recourfc rautl be had to expet icoce for their improvement. 
We there orc flrongly lecommeud the perufalof Mr Smca- 
ton’s experiments on underfbot wheels, contained in the 
fame diflcitation with tliofe we have quoted on ovciftot- 
wheels. Wc have or.ly to obferve, that to an ordinary 
reader the experiments will appear too much in favour of 
nndcrfliot-whcels. His aim is partly to eftablilh a theory^ 
which will ftatc the relation bttween their performance 
and the velocity of the (litam, and partly to Hate the rela- 
tion between the power expended and the work done., The 
velocity in his experiments is always confide rably below that 
which a body would acquire by falling from the furface of 
the head of water ; or it is the velocity acquired by afhottcr 
fall. Therefore if wc eft i mate the power expended by tlic 
quantity of water multiplied by this dirninilhtd fall, wc 
(hall make it too (mall ; ami the difference in fume cafes i* 
very great : yet, even with thefc conceflions, it appears that 
the utmoft performance of an uuderfhot wheel does not 
furpafs the raifing -jd of the expended water to the place 
from which it came. It is therefore far inferior loan ovet- 
fhot wheel expending the fame power; and Mr Bclidor has led 
engineers into very miflaken maxims of conft tuft ion, by fay- 
ing that overfhot wheels fliould be given up, even in the cafe 
of great falls, and that we fliould always bring on the wa- 
ter from a fluicc in the very bottom of the dam, and bring 
it to the wheel with as great velocity a* polhble. Mr 
Smcaton all® fays, that the- maximum takes place when the 
velocity of the wheel is *ths of that of theftieam, ir.ftead of 
Jths according to the theory ; and this agrees with the ex- 
periments of Boflut. But he meafured the velocity by 
means of the quantity of water which run part. This mult 
give a velocity fomewhat too fmall ; as will appear by at- 
tending to Bual’s obfervations on the fupcrficial, the mean, 
and the bottom velocities. 

The reft of his obfervations, of which we have given au 
ah 11 raft in Mechanics, »^eft V. are moit judicious, and 
will adapted to the inflruftiou of practitioners. Wc have 
only to add to them the ob:crvatinnsof Depaicctix and Hot 
fut, who have evinced, by very good experiments, that thc r c 
is a very fcnftblc advantage gained by inclining the tloat> 
boards to the radius of the wheel about 20 degrees, fo that 
the lowed floatboard ftutt not be perpendicular, but have 
its point turned up the ftream about 20 degrees. This in- 
clination caufes the water to heap up thing the fluatboard, 
and aft by its weight. The floats fliould therefore be made 
much broader than the vein of water interrupted by them it 

deep. 

Some engineers, obferving the great fuperiority of overfhot 
wheels above underfhot wheels driven by the fame cxpcnceof 
power, have piopofcd to bring the water home to the bottom 
of the wheel on an even bottom, and to make the floatboard 
no deeper than the aperture of the fluicc, w hich would per- 
mit the water to run out. The wheel is to be fitted with 
a dole foie and fide*, cxaftly fitted to the end of this trough, 
fo that if the wheel is at reft,. the water may be daiurr.ed up 
by^the foie and fl.iatboatd. It will therefore picf* forewarn 
the floatboard with the whole force of the head of water* 
But this cannot anfwer ; for if wc fuppofc no floatboturdt, 
the water w ill flow out at the bottom, propelled iti the mai> 
ncr thole pufons fuppofc ; aud it will be (applied from to 
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hind, the water comin gjlaiofy from atl pitrti of the trough 
**• to the hole below the wheel. But now ad 3 the flouts, and 
fuppofe the wheel in motion with the velocity that ij cx- 
peard. 'I*he other floats mull drag into motion all the 
water which lici between them, giving to the yreateft part 
of it a motion vailly greater than it would have taken in 
eonfcquence of the preffure of the water behind it ; and the 
water out of the reach of the float* will remain Hill, which 
it would not have done independent of the floatboards above 
it, bccaufe it would have contributed to the ex pence ol the 
bole. The motion therefore which the wheel will acquire 
by this conftruAion mull be fo different from what i’b ex- 
pelled, that we can hardly fay what it will be. 

We arc therefore pCTfuaded, that the bed way of deliver- 
ing the water on an underthot-whed in a doft tnill courfe 
is, to let it Aide down a veiy fraooih channel, without touch- 
ing the wheel till near the bottom, where the wheel fliould 
be cxiAly fitted xo the courfej; or, to make the float6 ex- 
ceedingly broader than the depth of the vein of water which 
glides down the courfe, and allow it to be partly intercept- 
ed by the firft floats, and heap up along them, aAing by its 
weight, afttr its impulfe has been expended. If the bot- 
tom of the courfe be an arch of a circle defetibed with a 
radius much greater than that of the wheel, the water which 
Hides down will he thus gradually intercepted by the floats. 

Attempts have been made to conftruA water- wheels 
which receive the impulfe obliquely, like. the fails of a com- 
mon wind mill. This would, in many fit nations, be a very 
gTcat acquilition. A very flow but deep river could in 
this manner be made to drive our mills ; and although much 
power is lofl by the obliquity of the impulfe, the remainder 
may be very great. It is to be regretted, that thefe at- 
tempts have not been more zealoufly profecutcd ; for we 
have no doubt of their fuccefs in a very fcrviccable degree. 
Engineers have been deterred, becaufe when ft|ch wheels 
are plunged in an open ftream, their lateral motion is too 
much impeded by the motion of the itream. We have 
feeo one, however, which was very powerful ; It was n 
long cylindrical frame, having a plate Handing out from it 
about a toot broad, and furrounding it with a very oblique 
fpiral like a cork-lcrcw. This was plunged about Jth ef 
its diameter (which was about 12 feet), having its axis in 
the direftion of the ftream. By the work which it was 
performing, it Teemed more powerful than a common wheel 
which occupied the fame breadth of the river, its length 
was not lefs than 20 feet : it might have been twice as 
much, which would have doubled its power, without oc- 
cupying moie of the water-way. Perhaps fuch a fpiral, 
continued to the very axis, and moving in a hollow canal 
wholly filled by the ftream, might be a very advantageous 
way of employing a deep and flow flream. 

But mills with oblique floats arc mod ufeful for employ- 
ing fmall ftreams which can be delivered from a fpout with 
n great velocity. Mr Boffin has confidered thefe with due 
attention, and afeertained the beft modes of conftruAion. 
There are two which have nearly equal per orroancts : 1. 
The vanes being placed like thofc of a wind-mill, round the 
rim of a horizontal or vertical wheel, and beiug made much 
broader than the vein of water which is to flrike them, let 
the fpout be fo direAed that the vein may ftrike them per- 
pendicularly. By this mcifure it will be fpread about on 
the vane in a thin fheet, and exert a preflure nearly equal 
to twice the weight of a column whofc bafe is the orifice 
of the fpout, and whofe height is the fall producing the 
velocity. 

Mill* of this kind are much in ufe in the fouth of Eu- 
rope. The wheel i* horizontal, and the vertical axis carries 
the millftone j fo that the mill is of the utmoft fimplicity ; 
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and this it Its chief recommendation ; for its power ii rjrwt- W 4 i»r. 
ly inferior to that of 4 wheel conftruAed in the ufual manner. WOf ^» 

2. The vanes may be arranged round the rim of the w Jj, m 
wheel, not like the fails of a wind mill, but in planes in- ■ - T - * 

dined to the rad'i, but parallel to the axis, or to the planes 
pafTing through the axis. They may either Hand on a foie, 
like the oblique floats recommended by Dc Parccux, as above 
mentioned ; or they may (laud on the fide of the rim, not 
pointing to the axis, but afide from it. 

This difpofition will admit the fpout to be more conve- 
niently difpofed cither for a horizontal or a vertical wheel. 

We fhall conclude thi* article by deferibing a contrivance 
of Mr Bum?, the inventor of the double bucketed wheel, 
for fixing the atm? of a water-wheel. It is well known to 
mill-wriglus that the method of fixing them by making 
them to paf* through the axle, weakens it exceedingly, and 
by lodging water in the joint, foon caufes it to rot and fail. 

They have, therefore, of late years put call-iron flinches on 
the axis, to which each arm is bolted : or the Dandies are 
fo falhioued as to form boxes, (erving as mortifes to receive 
the ends of the arms. Thefe anfwer the purpofc complete- 
ly, but are very expenfive ; and it is found that arras of fir, 
bolted into flaoches of iron, are apt to work loofe. Mr Bums 
has made wooden flinches of a very curious conftruAion, 
which arc equally firm, and cofl much lefs than the iron ones. 

This flinch confifls of eight pieces, four of which com- 
pofe the ring reprefented in fig. 15. meeting in the joints 
ab, a by a b t ab , direAed to the centre O. The other 
four are covered by thefe, and their joints arc reprefented 
by the doted lines « /», «#, * a, ■ £. Thefe two rings break 
joint in fuch a manner that an arm MN is contained be- 
tween the two neareft joints d b> of the one, and *' & of the 
other. The tenon formed on the end of the arm A, 6tc. is 
of a particular lhape : one fide j GF, is direAed to the cen- 
tre O ; the other fide, BCDE, h,is a fmall (boulder BC j 
then a long fide CD directed to the centre O ; and then 
a third part DE parallel to GF, or rather diverging a little 
from it, fo as to make up at E the thicknefs of the ftioub 
dcr BC ; that is, a line from B to E would be parallel to 
CD. This fide of lire tenon fits exaAly to the corrcfporul- 
ing fide of the mortife ; but the mortife is wider on the 
other fide, leaving a fpace GFK£ a little narrower at FK 
than at G h. Thefe tenons and mortifes arc made extreme- 
ly true to the fquarc ; the pieces are put round the axle, 
with a few blocks or wedges of foft wood put between 
them and the axle, leaving the fpace empty oppofite to the 
place of each arm, and firmly bolted together by bolts be- 
tween the arm-moiliies. The arms arc then put in, and 
each is orcfTed home to the fide CDE, and a wedge HF 
of hard wood is then put into the empty part of the mor- 
tife and driven home. When it comes through the flanch 
and touches the axle, the part which has come through is cut 
off with a thin child, and the wedge is driven better home. 

The fpaces under the end* of the arms are now filled with 
wedges, which are driven home from oppofite fides, till the 
circle of the arms Hands quite pet pend icular on the axle, and 
all is fafl. It need? no hoops to keep it together, for the 
wedging it up round the axle makes the two hall rings 
draw clofc on the arms, and it cannot Hart at its own joints 
till it crufhcs the arms. Hoops, however, can do no harm, 
when all is once wedged up, but it would be improper to 
put them on before thi* be done. For the account of ano- 
ther very curious hydraulic machine, fee Zurich. 

WORLD, the afTemblage of parts which compofc the 
globe ol the earth. See Geography and Astronomy. 

WORM, in gunnery, a (crew of iroo, to be fixed on 
the end of a rammer, tp pull out the wad of a fin lock, cara* 
bmc, or piltol, being the fame with the wad-hook, only the 
2 - One 
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Warm one is more proper for fmall arms, and the other for can* 
Worlhi non * 

, or ‘ Worm, in chemillry, is a long, winding pipe, placed 

in a tub of water, to cool and condcnfe the vapours in the 
diftillation of tpirits. 

JWittd-IPotM, or Sfou*fi’o*u. Sec Anovii, n ft 2. 

* Jiarib- IV okm. Sec Lumbmcos. 

Glow- Wo* At. Sec Lampyris 

Si'l /!'a*u. Set Si l» , n u 5. 

WORMS. Vermes, in n at uni hi (lory. See Zoology. 

Worms, in the human body. See Medicine, n g 4*7. 

Worms, in horfes. See Firriery, feft. 19. 

Worms, in dot?*. See Doc, art. 4. 

Worms fot bait. See Fishing, vol. 7. p. 271. 

Worms, an ancient, large, and famous city of Germany, 
in the palatinate of the Rhine, with a bifhop’s fee, whofc hi- 
fliop 19 a lovcreigit and prince of the empire. It is a free 
and imperial city, and the inhabitants are froteftant*. In 
the war cf i68q it was taken by the Ficnch, who almoft re- 
duced it to afhiB. — The brflbop afterward* built a new pa- 
lace in it; and it is famous for a diet held here in *521, 
at which Luther afCfted in perfon. The Proteftantf have 
laid) built a handfomc church, where Luther is rcprcfcntcd 
as appearing at the diet. It is noted for (he excellent 
wine that grows in the ncighbouibood, which they call 
0ur AWr'i mij In the campaign of 17* , king Geo II. 
took up his quarters in tills city, and lodged at the bi- 
fhop’s palace after the battle of Del tinge n. It is Anted 
on the weftern bank of the Rhine, 14 mile* north- weft of 
lid iilburg, 7~ fouth caft of Mcnlr, and 32 fouih weft of 
FrrncA-rt. F.. Lon » 8. 29. N. I .at. 49. 32. 

WORMING of non*. All fpantel* have certain firings 
under their tongues, by mod calk'd a xtwm ; (Ills mull be 
taken out when thry are about two months old, with the 
help of a ft arp knife to flit it, and a Ihocmaker's awl to 
raite it up; sou mud be careful to take all out, or elfe 
your pain* is to little pnrpofc ; lor till then he will be 
hardly ever tat and right, in regard the worm or filing 
will grow foul and troubWome, and hinder his reft and 
eating This operation is generally recommended as a pre- 
ventative of madnds in doge, or at leal! as difabling them, 
if mad, from biting in that condition. 

WORM l US (Olnus), a learned Danifh phyftcian, born 
in 158H at Arhufen in Jutland- After beginning his flu- 
dies at home, he Audit'd at fcvcral foreign untvcrfitics, and 
travelled to various pa r ts of Europe for improvement. He 
returned to Ins native country in 1613, and syas ma'c 
proleffor of the belles lettres in the univerfity or Copen- 
hagen. In 16 ty, he we* Iran Dated to the chair of the 
Greek pro- cflor ; and in 1624 to the prt/efforfliip of phy- 
tic, which he held to his death. Thefc occupation* did 
uot hinder Idm from pra&iting in hi* prrffcfiion, and from 
fccinv the fafhionabtc phytician : the king and court of Den- 
ntark always employed him; and Chriftian IV. as a re- 
eumpeiife for his fenders, confcired on him a cancniy ol 
Lunden. He publiftied feme pieces on fubjedia relating to 
his puofelBou, fcvcral works in defence of Ariftotle** phi* 
kdophy, and fcvcral concernin' the antiquities of Dcpinaik. 
and Norway ; for which latter lie is principally regarded, 
as they are very 1 evened, and contain many curious parti- 
culars. He died in 1654. 

WORMWOOD, in botany. .See- A rtfmisi a. 

WORSHIP or God (euittu Dr/), amounts to the fame 
with what we otherwise call religion. This worftiip cotififts 
in paying a due rtfpeft, vcneiafion, and homage in the 
Deity, under a certain expectation of reward. Aud this 
internal reiprdi, &c. is to be fhown and teftitied by exter- 
nal r£U ; a* prayers, faerificc*, thank (giving 5, ficc, 
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The Qiiictifts, and feme other my!* Jc divines, fet afide • iflup.^ 
not only all ufe of external worship, but even the confr’era- ’ * 

tion of reward* and pnnifhmcut*. Yet csxn the heathen* 
had a notion that God did not require us to fcive him for 
nought ; ** Dii quamobrem eolendi Ant (fays Cicero), non 
intelligo, nullo nee acccpto ab fills nee fperato bono.*' 

The fchool-divirc* divide worfhip into divers kinds, vix. 

/utrir, that re'.dcred to God ; and id&folatria, that rendered 
to idols or images. To which the Romanift* add, 
that rendered to faints; and byptnlttlto^ that to the Virgin. 

.Seme theological wi iters have oblcrved, that the G-xek 
word, ' io •u>orJbip % is not deferiptive orly of the 
honour which is appropriated to God, but is indifferently 
ufed to f^nify the Itor.our and refpeft which are paid to 
fuperiors of all kin.’s in heaven or on earth. Accord- 
ingly, they have cliflinguifhed between civil and religious 
worfhip. 

That it is the duty of man to worfhip hi* Maker, has 
been lufTicuntly proved under other article* (*ee Flayer ; 
and Theology, n 3 40— -45. ). It is not indeed eafily to 
be conceived how any one who has tolerably juft notion* 
of the attributes ami providence of Go' 1 , can poflibly ne- 
glect the duty of private worftiip j and though we have 
admitted in the laft of the two articles referred to, that 
public worfhip does not feem to be enjoined in that fyftem 
which is called the reli jion of nnftire, yet it is moll cx- 
prefsly commanded by the religion of Christ, and will * 
be regularly performed by every one who reflects on its 
grtp.t utility. • * 

As the illiterate vulgar car.not form to themfclves cor* 
rcdl notions of the divine providence and attributes, it is 
obvious, that without the inftitution of public worfhip, 
they would never think of worftripping God at all, unlefs 
perhaps occafu*n?lly, when under the preffurc of fome fe« 
vere calamity ; hut occaftonal worfhip, the offspring of 
compulficn, could have little o‘ tfo rt tinned fpirit of true 
devotion. Igronmt, however, as the loweft of the vulgar 
arc, and ncccflarily mufl be, it c^nrvit be denied, that in 
moft Chnl’ian countries, perhaps in al), they are more ac- 
curately accquainted with the Aril principles of religion, 
and the laws of morality, than even the leaders of barba- 
rous nations. This Aip< 1 iority is doubtleA owing in foine 
nicafure to their accc r a to the Sacred Scriptutrs, hut much 
rr.o«-e, we are perAnded, to the inftrudtion which they re- 
ceive in flic affemblies which they frequent for publ’c wor- 
fltip. If this be admitted, public worfhip may be eafily 
proved to he the duty of every individual o* the commu- 
nity : For wxte thole, who may be fuppofed to {land in 
no need either o* the contagion of focidy to kindle their 
own devotion, or of the preaching ol a clergyman to in- 
flruft them in the doftrines and precepts of the gofpel, to 
“ furfakc, on thclc accounts, the anembling themfclves to- 
gether, a* the manner of fome is,*' rtliqious p.ftemblies an I 
public woifhip would very quickly fall into univcrfal dif- 
ufe. Mar. is an animal prone to imitation ; and cvety ®r- 
dcr in focidy is ambitious nf ticading in the ttiotfteps of 
the order immediately above it. Were the wife and the 
rood, therefore, permitted to abfent themfclves from the af- 
fcmblies iuftituted for the public woifliip of the Creator and 
Redeemer o 4 ' the world, nthcis would quickly follow their 
tximplc ; impelhd to it not only by this univcrfal prepen- 
Aty, but by the additional motive of wiffcing to appear both 
to the world and to themfclves as wiie and as good as their 
privileged neighbours. The conlcquence is obvious; one 
man would ftay from church with tf»c ferious intention per- 
h^is of employing the LotdVday in piivate devotion and 
religious ftudy ; another, following his example, would ab- 
fent himitlf upon the fame pretence, but would in reality 
# 5 Z waflc 
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w>flc the c?»y in dcz’ng indolence or in feerft fcnfuality. 
For thefe and other mfons which might be calily aifigntd, 
no fincere Chuftiun will think himfclf at liberty to diiputc 
e practice enjoined by the infpirtd preachers of his reli- 
gion, coeval with tlie inftitupon, and ret aim d by every fed 
into which it h?* Cnee been unhappily divided. 

Ah Chriilian wotlhip eonlifls of prayers and praifet, it 
bar, been a matter of loinc debate whether it is moll pro- 
|Krrly per formed by preconcerted forms or liturgies, or by 
extemporaneous addrcirea to" the Almi jhty. Both thefe 
modes have their advantages and difadvantv?es ; and by the 
l acred writers neither ot them is prcfciibtd in oppofitiun to 
the other. 

The advantages of a liturgy arc, that it prevents abfurd, 
rxtrava ant, or impiott3 add re Acs to God, which the folly 
or cr.thufiafm of individuals truil always be in dan 'cr of 
p'oducing { it give* the congregation rn opportunity of 
^cinre^ in the prayer* which arc put up for them, which 
they cannot pnffibly do in a (erics of extemporaneous j»eti- 
tionc, Cnee before they can affent to any one of thefe sind 
make it ihtirown, their attention is neoc (Tartly called a- 
way to that which fuccecds it : atwi it relic vt6 the clergy- 
man from the labour of composition, which feem* heum- 
patible with tint fervour which confiituies the ipii :t of 
devotion. 

The difadvanta-res o £ a fixed liturgy, which are the re- 
rotr.mcndaliona of exteisp' rary prayer, are principally two. 
The forms compofed in one n :e mull, by the unavoidable 
change or language, cjrcumilancca, and opinions, become 
in forne degree unfit for Ruother ; and the perpetual rept- 
tit ion of the fame ftum of words is very apt to produce in- 
attentive latitude in the congregation. Would the clergy 
of the church of England take that liberty which is allow- 
ed them in the bidding prayer bofere fern on. perhaps the 
icrvice of that church would unite in itfelf all the advan- 
tages both of litur jic aipl extemporary wot (hip. We hxve 
only to add on this fubjeil, that public prayer*, whether 
prtcompolcd or not, on^ht to be compendious ; that they 
ought to exprefs juil conceptions of the Divine attributes ; 
recite fuch want* as the congregation are likely to feel and 
110 other ; that they ought to contain as few controverted 
proportions as pofliblc ; and that, if i: C2*n be cone with- 
out offence, the pompon* Hylc of the fl-ite fhould be laid 
afule in our prayer* for the king and all that arc in autho- 
rity ; becaufe in every a£l which carries the mind to God, 
human greatnefs mull Ik* annihilated. 

WORT, the infuGon of malt, of which beer is made. 
The ufes of this infufion in common affairs arc well known. 
By Dr M‘ Bride it has lately been found to have a ilroiig 
sntifeptic virtue, and to be ufeful in preventing the feurvy 
•rid other difee fea to which Tailors are liable ; which was 
confumcd by captain Cook in his late voyager. See Matr.t 
bf Prefrminjr ih: Health of Se.iMMtf. 

WOTTON (Sir Henry), an eminent writer, was the 
fou of Thomas Wolton, Efq; and was born in 1568. Ele 
fludied for fomc time at Ncw-college, Oxfoid, whence he 
lemoved to Q^een’s-coUegc, where he made a great pro- 
gref* in logic and philofophy ; wrote a tragedy for the ufc 
of that college, called Tetneredo ; and afterwards received 
the degree of mafter of arts. .After this, leaving the uni- 
verfity, he travelled into France, Germany, and Italy ; and 
having fpent about nine yeais abroad, he, returned to Eng- 
land, and became fecretary to Rebel t earl of EfFex, with 
whom he continued till that earl was apprehended for high- 
treafon. He then retifed to Hortncc, where he became 
known to the grand duke^of Tnfcany, who lent him py- 
vatdy with letters to James VI. king of Scotland, under 
the name of Ottavio Sa/iH, to ir.foim that king of a defigo 
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againit Ids life. Some months after he went bick to Flo- 
rence ; but king James coming to the polLfHon of the 
crown of England, Mr WuttoN returned home, was knight- ^ 
rd by his uvijtlly, and fent amlnflador to the republic of 
Venice ; and afterwards was employed in many other tm- 
baffles to that and other courts ; but the only reward he 
obtained for thefe fervices was his having the pruvnllibip 
of Eton conferred upon lien about 1 lie year 1623, which 
he kept (ill his death, which happened in 1639. After 
his dec cafe fnme* of his msnuferinta and printed trifii 
were publifbtft! together in a volume, iutiilcd, Rtiiqu'ue ii'oi- 
tomons. 

Wot r os (Dr William), a very learned divine and wri- 
ter, vyas the fern o f Mr H?my Wottoo, B. U. rvdlor ox* 
Wie- lham, in Suffolk, where he was born in ifififi. He 
was educated by his father, a gentleman well fkilied in the 
learned languages ; under whom he made fuch ama/.iiur pto. 
ftcicncy, that at five yccrs of age it i* faid lie could render 
fevcral chaplets in the gofpds out of Latin and Greek, r.nd 
many phffns in Hebrew, into Ins mother tongue. When he 
was very younj, he remembered the whole of abnoil every 
dtlcourie he had heard, and often iurprifed a preacher by 
iwpeatini! his fermonto him. He was admitted i-:to Catha- 
rine dial 1 in CuKbridite lome mouths before he was ten year* 
old ; when the progrtfs he made in learning 111 that uni- 
verfity engaged Dr Duport, then mailer of M ac ?dalen col* 
lege, and dean of Peterborough, to write an clegaot copy 
of f.atin verfes in Ids prailc. In 1679 be took the de*7Tce 
ot bachelor of arts when he waa but twelve year* arid five 
months old ; and the winter following be was invited to 
London by Dr Gilbert Burnet, then preacher at the Roll** 
who inroduccd. him to moll of the Ic'xrned men in that 
city, and particularly to Dr William Llovd, bi'hop of St 
Afaoh ; to whom he recommended himfclr by repealing to 
him one of his ferisons, as Dr Burnet had engaged he 
fhould. In 1691 he commenced bachelor of divinity. The 
fame year bifhnp l.loyd gave him the fsrccurc of Lland- 
nllo, in Dcubighfhirc. lie wss afterwards made chaplain 
to the carl of Nottingham, then Ucrcta y of fUte, who pre- 
{exited him to the rectory, of Middleton Keytus, in Buck*, 
and to whom lie dedicated his RefieCiiotm upon Ancient ami 
Modern Learning. In 1705, bilhop burott gave him a 
prebend in the church of Salifbury : and in 17c*, archbi- 
fhop Tenifon prwfentc^ him with the degree of doctor of 
divrnity: but in 1714, the difficult! v*s he hlourtd under with 
refpect to his private fortune, obliged liim to retire into 
Smith Wales, where he was treated with great kininelv 
and humanity by the gentlemen of that country ; and wrote 
there the “ Memoirs of the Cathedral Churches of St Da- 
vid’s and Ijutdaff/’ and his “ Milccllancous Difcourfca 
relating to the Traditions and Ufages of the Scribes ami - 
Pharafccs which were afterwards printed. Hrf died its 
1726. This gi^at man was nmirkable tor his humanity 
and friccdtiueL of temper ; the nirrowacfi ot a party ipirit 
never broke in upon any of h:s friend/hips ; and his time " 
and abilities were at the fervice of any perlou who was ma-^ 
king advances in real learning. Fie wrote, befidcs the a- 
bove norks, 1. A Hiflory of Rome. 2. A Defence of hia 
Rcfle&iona upon Ancient and Modern Learning. a. A 
DiTcourfe concerning the Languages ot Bahc-l. 4. Advice 
to a young Student, with a Method ot Study for the nr*t 
four Years ; and other learned pieces. 

WOUNDS. See Surgery, chap, ih 

Wounds, in farriery. See there, § xxvii. 

WRASSE, or old wire, 111 ichthyology. Sec Labxi'I. 

WREATH, in heraldry, a roll ol fine linen or filk 
(like that of a Turkiih turban), confiding ofjfhe colours 
born in the cXcutckeoB, placed in an atcbicvcxnrnt between 
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w e-fc. the helmet and the crert, »nJ immediately fuppoiliog the 
crtlt. 

WRECK, or SinrwtKciCi the deftru&ion of a fhip lijr 
rock ; or Shallow* at fea. 

By the ancient common law, where any flvo uii lort at 
fe», air* the good* or ctr/o were tlrown 4100a the land, 
thefe good*, to wrecked, were judged to belong U> the 
king : for «t was held, that, by the loft of the ftiio, alt 
property u-n gone out of the original owner. But th»« 
wax undoubtedly addin.* Sorrow to forrow, and w*m conlo- 
uatit neither to realon n«»r humanity* Wherefore it wn 
fort: ordained by king Henry I. that if auf per fon efcaped 
•live out of the A»p, it Humid be n«» wreck ; and afterward* 
k*nr Henry II. by hu charter, declared, that if on the 
roaft* of cither England, Boston, Oleron, or Gafcotty, any 
fhip Should be diltretikd, and cither man or bead Should cf- 
cape or be found therein alivr, the qoods Should remain to 
the owner*, it they ch|jrncd them within three months; but 
Othcrwife* Should be esteemed a wreck, and Should belong 
to the kin.g, or other lord of the franchile. This war a- 
gaiu confirmed with improvement* by king Richard I. ; 
who, in the fecond year of his reign, not only established 
theft cooctfiions by onUining that the owner, if he »*l 
Shipwrecked and efcapcd, omntt *tt fuat ti Unit, it qu'et.t 
Jwerrtt but alfo, that if he petrihed, hi* children, or in 
default of them, hi* brethern and fitter*, Should retain the 
property ; and in dclaidt of brother of filter, then the 
good* Ihould remain to the king (a). And the law, as 
laid down by Bra&on in the tcigh of Henry III. feems 
Bill to have improved in it* equity. For then, if not only 
«i dog (for inrtar.ee j Heaped, by which the owner might be 
difeovtred, but if any certain maik were fet on the goods, 
by which they mi Hit be known again, it was held to he 
no wreck. And thia ii certainly melt agreeable to reafun \ 
the rational claim of the king being only founded upon 
thih, that the tme owner cannot be afeertaioed. After- 
wards, in the firlt Aatuie+of Weltminfter, the time of 
limitation of claims, given by the chatter of Henry II. ii 
<*xti tided to a year and a day, accotding to the ulage of 
Normandy: and it enacts, tint it any man, n dog, or a 
cat, ck?jw alive, the *effd (ball not be adjudgtei a wreck. 
Thefe animal*, r* in Bratton, axe only put tor example* ; 
for it i* now held, that not only if-any live thing clcajic, 
but if proof can be made of the property of any of the 
good* or lading which come to ihorc, they fhall not be for- 
teued a* wreck. The it acute further ordain®, that the 
fhcriff of the county Shall be bound to keep the floods a 
year axid a day (a*, in France for one year, agreeable to 
the maritime law* of Oleron, and in Holland for a ytar and 
a half), that if any man can prove a property in them, ei- 
ther in hi* own right or by light of representation, tliey 
fhall be reilored to him without delay ; hut ii ro Inch pro 
perty be proved within that time, they then 11. all be the 
king's. If the good* arc of a perishable nature, the Sheriff 
may (ell them, and the money lhall he liable in their Head. 
This revenue of wreck* is frequently granted out, to lord* 
of manor* a* a royal franchile ; ami if any one be thus in- 
rifled to wreck* in his own land, and the king'* goods arc 
wrecked thereon, the king may claim them at any lime, 
even alter the ye*r and day. 

It is to be obServed, that, in order to oanditute a legal 
wreck, the goods mull come to laud. If they continue at 


1 5 ] \V U E 

Sea, the law- diftingtnfhea them by the barbarous and un- 
couth appellation* of jrtf tm t Jlvtfim, and hgan. Jetfam is * 
where goods arc call into the fafc aQ ‘l ihcre fink and re- 
main underwriter: HotSam i» where they continue iwir*- 
nrng on the Surface of the wave* ; lijan is where they -ere 
funk in the fen, but tin! to a cork or buoy, in order to he 
found again. Thefe are alfo the king’*, if no owner ap- 
pear* to claim them ; but if ar.y owner appears, he is ir«- 
tit led to recover the poffeffton. For even if they he call 
overboard, without any mark or buoy, in order to lighten 
the flrip, the owrer i« not by thi* *tt of nectfliiy con 'l rued 
to have renounced hi* property : much let* can things li »an 
be Suppofed to be abandoned, fioce the owner has done ail 
in In* power to afl'ert and retain hi* property. Thefe three 
are therefore accounted So tar a dill met thing from the for- 
mer, that by the king'* grant to a man of wrecks, thing* 
jrttam, HotSam, and ligan, will not pal*. 

Wrecks, in their legal acceptation, at prefent not ve- 
ry frequent : for if any goods come to land, it rarely hap- 
pen.*, Since the improvement o* commerce, navigation, and 
corrcfpondencc, that the owner is not able to aiiert hi* pro- 
perty within the year and day limited by law. And ir or- 
der to prtferve this property entire for him, and if pofuhle 
to present wreck* at all, our law* have made many very hu- 
mane regulation* ; in a Spirit quite oppofftc to tbofe lavage 
laws which formerly prevailed in all the northern region* of 
Europe, and a fetv year* ago were Hill fin’d to fnbfift on the 
coail* of the Baltic .Sea, permitting the inhabitant* to Seize 
on whatever they could get a* lawful prize; or, as an author 
of their own exprefles it, *• in neiv/rujorum miftria rt calami* 
tale h.nquam vultures ad fr*>Lim currert .** For by the ftatutc 
27 Edw. HI. c. 15. if any lhip be loli on the (hore, and the 
goods come to land (which cannot, fay* the llatutc, be call- 
ed weck) % they fhall be preicntly delivered to the mcr- 
chants, paying only a rcafonablc reward to thofe that hived 
and preferred them, which is intitlrd /ii/vage. Alfo by the 
common law, if any per loo* (oilier than the fhcriff) take 
any cood* fo call on Shore, which arc not lcg*l wreck, the 
owner* might have a com mi (Ikm to ioquire^and find them 
out, and compel them to rgske reftitution. And by 12 
Ann. It. 7. c. 18. confirmed by 4 Geo. 1 c. it. ig order 
to aflill the dill re Ped, and prevent the Scandalous illegal 
practice* on Some of our icacoalta (too finiilar to thofe on 
the Baltic), it is enacted, that all head offer™ and others of 
towns near the fea, fhall, upon application made to them, 
Summon a* many hand* a# arc neciflary, and fend them to 
the relief of any Hiip in diUtc'.*, on forfeiture of I,. 100; and 
% cafe of aflirtance given, Salvage lhall be paid by the own- 
ers, to be artt-fled by three neighbouring jutticcs. All per* 
fon* that feci etc any goods fhall forfeit their treble value t 
and if they wilfully do any act whereby the Ship is loft or 
deftroyed, b^ making hole* in her, Stealing her pump*, or 
othetwife, they arc guilty of felony without benefit of cler- 
gy. haftly, by the llatutc 26 Geo II. c. 19. plundering 
any veil'd, either in diflrrf* or wrecked, and whether any Ii- 
•tog creature be on board or not (for whether wreck or 
otherwiie, it in clearly not the property of the populace), 
fuch plundering or preventing the efcaoe of any per fori 
that eudeavour* to Save hi* life, or wounding him with in- 
tent to deftroy him, or putting out Salic light* in order to 
bring ar.y velFel into danger, are all declared to be capital 
felonies ; in like manner a* the dertroying of trees, Steeple*, 
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(a) In like manner Conltamme the Great, finding that by the impend law the revenue of wrecks was g»*rn to the 
prince’* treatury or fiscue, retrained it by an edict (Cod. 11.5. 1.) and ordered them to remain to the mvner* ; ad- 
ding thi* humane expostulation ; M Quod eniro jui Titlct frficut in tiliena calr.miut&, ut de re tarn luctuofa comnendi- 
um fc£t'.*tur R' 
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Wr*. or other ftated fca-m3tks, is punifhed by the ftatute 8 Eli*. 

. 1 '• c. I 3. with a fotfeiture of l.. 102 or outlawry* Moreover, 
by the llatute of Geo. (I. pilfering any goods cail alhore is 
dtchred to be petty larceny ; ant! many other fulutary regu- 
lations are made, for the more cfft&ually preferring (hips of 
any nation in di ilrcfs. 

fly the civil law, to dcflroy perfons fhipwreckcd, or pre- 
vent their laving the (hip, is capital. And to deal even a 

f dank from a vcficl in dill refs or wrecked, makes the party 
table to anfwcr for the whole (hip and cargo. The laws al- 
fo of the Wiftgoths, and the moll early Neapolitan con III- 
* * unions, punilhed with the utmoft ic vet tty all thole who nc- 
girdled to aflitt any (hip in diilrefs, or plundered any goods 
call on (bore. 

WREN, in ornithology. See Mo tacilla. 

Wrem (riir Chriftopher), a great philofophcr, ar.d one 
of the moft learned and mo(t eminent arch’tc&s of his age, 
was the fun of Chriftopher Wren dean of Windfor, and was 
born in 1632. He Oudied at Wadham college in Oxford; 
where he took the deg-ee of mailer of arts in 1653, and 
was cliofen fellow of .-^11 Souls college. When very young 
lie difeovered a furpriiing genius for the mathematics ; 
in which fertnee he made great advances before he was 
lixteen years old. In 1657, he was made profefitur of 
atlronomy at Grciham college, London ; which he retijued 
in 1 660, on his being chofcn to the Saviiian profcirorlhip of 
agronomy in Oxford : he was the next year created tlodor 
of laws, and in 1663 was deified fellow of the Royal So- 
ciety. He uas one of the commiffioncrs for the reparation 
of St Paul's; and in 1665 travelled into France, to exa- 
mine the moft beautiful edifices there, when lie made many 
curious observations. At hi* return to England, he drew a 
noble plan for rebuilding the city of Loudon after the fire, 
which he preferred to parliament ; and upon the dcccafc of 
S»r John Dt nlum in 1668, was mane furveyoi -general of 
bis majc fly’s works ; and from that time had the dated ion 
cf a «,reat number of public edifices, by which he acquired 
the highefi. reputation. He built the magnificent theatre at 
Oxford, St Pild’s cathedral, the churches of St Stephen 
Walbrook, and St Mary-lc-Dow, the Monument, the mo- 
dern part of the palace of iiirr.pton Court, Chcllea College, 
one of the wings o( Greenwich Hofpital, a*d many other 
beautiful edifices. He was pufident of the Royal Society, 
one of the commiffioncrsof Che] Tea Collect , and twice mem- 
ber of parliament ; firil (or Plymouth in Devon (hire, and 
then for Mclcomb Regis id the tame county ; hut in 1 7 1 S 
was remove! from his place of fur vey or- general. He died 
in 172 t, and was interred in the vault under St Paul’s. • 
This great man alio dillinguilhed kimfclf by many cuiious 
inventions and diicovcrtes in natural philofophy; and, amoru* 
many others, contrived an iiiilrumcnt ior mcafuring the 
quantity of lain that falls on any fpacc of larifl for a year ; 
he invented many ways of making agronomical obfcrvaiiona 
more accuiat* and caly ; and was the firft author of the' 
anatomical experiment of inje&ing liquors into the veins of 
animals, &c. He (undated into Lttin Mr Oughtred’s 
H orolcgiographica Gromitrira ; and wrote a Survey of the 
cathedra! church of Salisbury, and other piccc6. After his 
death his poflhutnous works and draughts were publiihcd 
by his fon. 

WRESTLING, a kind of combat or engagement be- 
tween two peilbns unarmed, body to body, to prove their • 
ftren.-th and dexterity, and try which can throw his oppo- 
nent to the grour.il. 

WrelUing is an cxcrctfc of very great antiquity and fame. 
It was in ufe in the heroic age; witnefs Hercules, who 
wre filed with Ant a: us. 

It continued a long time in the higbeft repute, and had 
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confidcrable rewards and honourf afligned to it at the 01 ymptc Wfift, 
games. It was the cuftom for the Athletic to anoint their nt * 
bodies with oil, to give the lefs hold to their antagoniiH J 

Lvc a rg us ordered the Spartan maids to wre file in public 
quite naked, in order, as it is obferved, to break them of their 
too much dttyicy end uiccnefs, to make them appear more 
robuft, and to familiarize the people, &c. to fuch nudities. 

WRIST, in Anatomy See there, 111*53. 

WRIT, in law, fignities, in general, the king's precept 
in writing under feal, iffulnp out of foroe court, directed to 
the IheriiF or other officer, and commanding fomethmj to 
be done in relation M a fuit or aftion, or giving cotnmiffion 
to have the fame done. And, according to Filzhetbert, a 
writ is laid to be a formal letter of the king in parchment, 
fealed with his leal, am! directed to fomc judge, officer, or 
minillcr, &c. at the fuit of a fubje&, lor the caufe briefly 
cxprefled, which is to be determined ill the proper court ac- 
cording to law. m 

Writs, N n civil a&ions, are either original or judicial ; 
original, are fuch as are iflued out of the court of chancery 
ior the fummoning of a defendant to appear, and arc grant- 
ed before the fuit is commenced, in order to bep/in the fame; 
and judicial writs ifTue out of the court where the original 
is returned, after the fuit is begun. See Process. 

The original writ is the foundation of the fuit. See 
Suit. 

When a perfufl hath received an injury, hnd Ainkt it 
worth his while to demand a fatisfadion for g, he is to com- 
fidcr with himftlf, or take advice, what red refs the law has 
(.iren for that injury; and thereupon is to make application 
or fuit to the crown, the fountain of all jail ice, lor that 
particular fpccific remedy which he is determined or adviled 
to purfue. As for money due on bond, an action of debt; 
for goods detained without force, an ad ion of tl'Unue or t> o» 
svr; or, it taken with force, an suitor, of Irefpaft vi et 
or, to Lry the tide of lands, a writ of entry or action of 
trefpafs in eje&ment*; or for any confeque ntial injury re- 
ceived, a fpccul a£!ion*on the calc. To this erd he is t<$ 
fti.* out, or purchafe by paying the dated fwj, an anginal or 
original writ, from the court of chancery, whit It is the cjfi- 
tina jujliii*, the fhop or min\ of juftictf, wherein all the king’s 
writs are framed. It is a mandatory letter from the king 
in parchment, fealed with his great feal, and directed to the 
fheriff of the county wherein the injury is committed, or 
luppofed fo to be, lequiring him to command the wrung- 
d ;cr or party accufed, cither to do jufticc to the complain- 
ant, or die to appear in court, and anfwcr the accusation 
agafnlt him. Whatever the (he 1 iff docs in purfuanee of this 
writ, he mull return or certify to the court of common -pleas, 
together with the writ itfelf : which is the foundation of 
the jurifdi -ion ot that court, being the king's warrant for 
the judges to proceed to the determination of the caulc. 

For it, was a maxim introduced by the Normans, that there 
fhould be no proceedings in common pleas before the king’s 
juflices without h:s original writ ■, bccaufc they held it un- 
fit that thofe julliccti, being only the fubilitutes of the crown, 
lliould take cognizance of any thing but what w r as thus cx- 
prcfsly referred to their judgment. However, iu tmall ac- 
tions, below the value ot forty (hillings, which are brought 
in the court-baron or county-couit, no royal writ i9 neccf- 
fnry ; but the foundation of Inch luits continue to be (as in 
the times of the Saxons), not by original wiit, but by plaint; 
that is, by a private memorial tendered in open court to the 
judge, wherein the party injured lets forth his caufe of ac- 
tion ; and the judge is bound of common right to adtnini- 
fter juftice therein, without any Ipcual mandate Irom the 
king. Now indeed even the royal writs arc held to be dc- 
mandoble of common right, oa paying the ufual fees : for 

any 
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Wl?*, any iU2ay in the granting them, or fitting an unufual or ex* 
Wri ting. orbit *nt' price ntem them, would he a breach cr cnigna 
chart a, c. *9. “ nuiit vrudemub, nudi negabmius, aut diTe- 
remu* juititiam vtl reclum.” 

Original wri * arc either optional or peremptory ; or, in 
the U' guai C err lav*, they art either a prttipe, or ii fi it 
Jtetrit ’rfurtiM. The prtc'i't if. in the alternative, comm in *- 
iny the defendant to do the thing required, or lhow the tea- 
fun Mrhrr«h>re he h:ih not done it. The ufc of thii writ ia 
where fomethirit: certain is demanded l.y the plaintiff, which 
is in the power of the defendant himfclf to perform ; aa, to 
rtllone the pofTefSon of land, to pay a certain liquidated 
debt, to perform a fpecihc covenant, to render an account, 
and the like t in all which cafes the writ is drawn up in the 
form of a prxeipe or command, to do thus, or (how caulc to 
the contrary ; givim* the defendant his choice to redrefs the 
injury or Hand the fair The other fpccics of original wiits 
is called a Ji fectUt tr ft urum* from the worth of the writ ; 
which directs the fhciiff to caufc the defendant to appear 
in court, without any option given him, provided the plain- 
tiff gives the flicrffT fccurity tffedlually to prof* cute his claim. 
This writ is in ute where nothin ' is fpreiticalljr demanded, 
but oftly a fatisladion in general; to obtain which, and mi- 
nillcr complete redtefs, the intervention of foir.c judicature 
is neceffiry. Such arfe writs of trefpifs, or on the cafe, 
wherein no debt or other fpecitic thiuq is fued for in cer- 
tain, but only dnma es to he aflcflVd by a jury. For this 
cod the defendant ib immediately called upon to appear In 
court, provided the phinliff gives good fccurity* of profecu- 
ting his claim. Both ip ceres of writs are t tiled, or witnef- 
led, hylic king’s own name ; “ witneis onrfclf at VV cilmin- 
fttir,” or wherever the chancery may be held. 

The fecurity here fpolccn of, to be riven by the plaintiff 
for profeciiting his claim, is common to both wmitr, though 
it gives denomination only to the latter. The whole ot it is 
at prefent become a mere matter of form ; and John Doc 
and Richard Roc are always returned as the Handing 
pledges for this purpofe.— * The ancievt ufc of them was to 
anfwcr for the plaintiff, who in cafe he brought an action 
without caufe, or railed in the protecutiou of it when 
broil;* lit, was liable to an amercement from the crown for 
noting a falfe accufation ; and fo the form of the jud. merit 
Hill is. In like manner, as by the Gothic conflitutionB no 
pcrimi was pit milted to lay a complaint againlt another, 
mji ful feriptura out fpeclf: atione trium tjHum* quoi! acI'to4hn 
vel/et pcrjgqui : and, as by the laws of Sancho I. king of 
Portugal, damages were given againfl a plaintiff who prol’c- 
cuted a groundlefs a&ion. 

The day on which the defendant is ordered to appear in 
court, and on which the fhcriff is to bri.tg in the writ, and 
report how far he has obeyed it, is called the return of the 
writ t it being then leturned by him to the king’s juftices 
at Weftmmfter. And it is always made returnable at the 
diltance of at leafl 1 5 days from the date or tell, that the 
defendaut may have time to come up to WefUninder, even 
from the moil remote parts of the kingdom; and upon feme 
day in one of the four terms, in which the court fits for the 
dilpateh of bufmefs. 

WRITING, the art or afl of fignifyiug and conveying 
our idea* to other?, by letters or characters vifible to the eye. 
See Com position, Gramm.u, and Language. 

The mod ancient remains of writing, which have, been 
tranfmitted to us, ate upon hard fubltances, luck as tlonfs 
and metals, which were ufed by the ancients for edids and 
matters of public notoiiety ; the decalogue was written on 
two tables of jlone ; but this practice was not peculiar to 
the Jews, for it was ufed by moll of the cai’crn nations, as 
well as by the Greeks and Romans ; and therefore the ri* 
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dicule which Voluire attempts to cafl upon that tvt* 1 of Waiting* 
the book of Gtnefis, where the oeople are commanded to “ 

write the law on lb me;, is ahfurd : for what is there Did by 
no means implies, that oilier material# might nut be u!id on 
common occhIiw.s. The laws penal, civil, a id ccrenv m’-’I, 
among the Greeks, wire engraven on tables of brans which 
were called l-yrbti. 

We find that wood w-.s alfo ufed for writni* on in disTeJ 
rent countries. In the Sluanian library (N®43;2.) are fix 
fpccimcns of Kuf.c writing, on boards about two feet in 
lcti th, and fix inches in depth The whinefe, before the 
inve: tion of paper, wrote or c ■■ (graved with sn iron tool up- 
on thin boards or on bamhovi. l'litty lays, that table book? 
ol wood were iti ulc before the time of Homer. Thefe 
table books were called by the Rom tn& y>a 0 d fares. The 
wood was cut into thin dices, and finely phiiud and pob’lh- 
cd. The writing was at firfi upon the bare wood, with an 
iron imliumcnt' called a JljU, In later times theic tables 
were uluilly waxed over, andwvrittcn upon with that in’lru- 
ment. The matter written upon the tables vrh ch were 
thus waxed over wav e ddy effaced, and by fmoothing the 
wax new nutter might be fubilitiitctl in the place of what 
had been written betore. The Greeks and Romans conti- 
nued the ufc ol waxed table-books Ion/ aftei the ufe of pa- 
pyrus, Laves, ard (kin?, became common, becaule they were 
io convenient for corroding cxtempoiary com portions. 

Table b ok-» of ivory are Hill ufed for memorandums, but 
they arc comrr.only wiitten upon with black letid pencils, 
i he practice of writing on table books covered with wax 
was n t cntiuly laid aiide till the commencement of the 14th 
century. 

The bark of trees was alfo ukd for writing by the an- 
cients, and ib lo {till in fcveral parts of Alii. The fame 
thin ; may be Lid of the leaves of trees. It is ncedlcfs to 
obkrve the ufc of parchment and vellum, papyrus and rea- 
per, for writing ; it is too well known. The method of ta* 
bricating thefe tubilanccs has been already described as they 
occurred in the order of the alphabet. 

. It is obvious, that when men wrote, or rr.thcr engraved,, 
on hard fubltances, instruments of metal were neccftary, 
fuch as the child and the itylus ; but the latter was chiefly 
ufed tor writing upon boards, waxed tablet*, or on bark. 

When the aiiCients wrote on foftcr materials than wood 
or metal, other inflruments were ufed for wilting with, of 
which reeds and cams leem to have been the firlt. Retd* 
and canes are Hill ufed as inflrumcnU for writing wytli by 
the Tarttni, the Indians, the Perfiias, the Tuiks, ami the 
Greeks. Pencils made of hair are ufed by the Chincle for 
their writing : they firtk liquify their ink, and dip their pen- 
cils ir.to-it. Hair-pencils have hkcwiie been ufed for writing in 
Europe* Large capital letters were made with them From 
the time of the Roman emperors till the 16th century. Af- 
ter die invention of printing they were drawn by the illumi- 
nators. Quills ot gicfc, fwans, peacocks, crows, and other 
birds, have been uled in thefe wctlcm parts for writing with, 
but how long is not eafy to ascertain. St I Adore of beville^ 
who lived about the middle ot the 7th century, defer ibes a 
pen made ot a quill as ufed in his linn*. 

Method of re/hr mg decayed IVxitisgs. In the 77th vo!. 
of the Phil. Tranl. there is a paper on thfs lubjcd by Sir 
Charles Blagden. One of the bett methods he round 11 poi\ ex- 
periment to be, covering the letters with pldog illicated or 
pruffic alkali, with the addition of a diluted mineral acid ; upon 
the application of which, the letters changed very fpeedily to 
a deep blue colour, of great beauty and intenfity. To pre- * 
vent the fpreadin^ of the colour, which, by blotting the 
parchment, detraits greatly from the legibility, the alkali 
fhould be put on firfl, and the diluted acid added upon it. 

The 
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“V ’ffF Tie method found to tnfvrer beft has beer, to fpread the 
, *J alkali tldn with a feather ottr the traces of the letters and 
* then to touch it gently, as rmly upon or over the httera 
— yl— as can he done with the darted acid, by means of a feather 
or a bit of Kick cut to a Mont point. Though the alkali 
ftouhl occaf:«n no fenfiblc change of colour, yet the c o- 
nvent the acid comes upi*n it, every trace of a letter turn* 
at otice to a fine blue, which loon acquires its full intently, 
and is beyond ccunpaii'on ffroogcr than the colour of the 
(iri»itrl trace h*id been. If, then, the correr of a hit of 
blotting p?p<r be carefully and dexteroully applied ntar the 
Jctterc. fo a* to itr.bibe the fupetfluous liquor, the naming of 
the parchment may he in a ,;rtat meafure avoided ; for it is 
This fuperfinous liquor which, abforbing part of the colour- 
ing natter from the letters, becomes n dye to whatever it 
touches. Care muff be taken not to bring the blotting pa- 
per in cantacd with the fetters, becaufe the colouring mat- 
ter is foft whilff wet, and may eality Ik: rubbed of*. Tlic 
acid chiefly employed was ihe» marine ; but bath the vitrio- 
lic and nitrous luccetd very well. They (hould l>e fo far 
diluted a* not to he in danger of corroding the pirchmcnt, 
after which the degree of llrcngth does nof ft cm to be a 
matter of much nicety. 

Method of Cv/tj<ng f! r Ktrrrr,$ . *» be ingenious Mr Watt, 
about 16 years ago, invented a mrthod of copying writings 
very fpeedily, and without the pofTibility of committing mi* 
ftakes. A piece of thin unfixed paper is to be taken ex- 
actly of the lize of the pupe** to be copied ; it is to be moif- 
fentd with water, or. what is fetter, with the 'ollowing li- 
quid : Take of diddled virtgar two p<unds weight, 
diflblvc it in one ounce of boracic acid ; tlicn take four 
rnnees of oyftcr (hells calci-ed to whitenefe, and carefully 
freed from their brown ciuff ; put them into the vinegar, 
(hake the mixture frequently for 24 hours, then Jet it 
fland until it depofus its kdimrnt ; filter the clear part 
through unfixed paper into a glnfs veffel ; then add two 
ounces of the beff blue Aleppo i?all« bruited, and place the 
liquor in a warm phee, (hiking it frequently for 24 hours ; 
then filter the liquor at'ain thtou.>h unfixed paper, and add 
to it a‘ter filtration one quart, ale meafure, of pure water. 
It mull then (land 24 hour*, and be filtered a jjaiti if it (hows 
a difpofition to dcpolit any ledimrnt, which it gmerally 
does. Whrn the paper has been wet with this liquid, put 
it between two thick unfixed papers to abfoib the fuperflu- 
4>us inoiffure ; then lay it over the writing to be copied, 
and put a piece of clean writing paper ahovc it. Put the 
whole on the board of a rolting-prefs, and prrfs them thro* 
the rolls, as is done in printing copperplates, am! a copy o? 
the writing (ball appeal on both fides of the thin moiltened 
paper : on one fidef in a revet fed order and direction; but on 
the other Gdc in the natural oidcr and direction of the 
lines. 

WRI TTEN mountains. See Mountains. 

WRY sick, in ornithology. See Jvrtx. 

WURTEMttU R G, or Wirtenburc, a fovereign duchy 
of Germany, in Snabia ; bounded on the north by Franco- 
nia, tbe an hhiftiopimof Mentz, rn -4 the palatinate of the 
Rhine; on the call ny the county of Oeting, the marqui* 
fate of Burpnu, and the territory of Ulm ; on the fouth by 
the priucipriiiy hi Iloen Zolktn, Furftenbnrg, and the mar- 
quuate of Hohenbur:?; and on the welt by the palatinate of 
the Rhine, the rr.arquifate of Baden, and the Black Fore ft. 
It is fi; miles in Icn. th, and 2s much in breadth, and the 
liver Ncckar runs almoff through the middle of it from 
* Couth to north. Though there arc mar.y mountains and 
wood*, yet* it is one of the moft populous and fertile roun- 
Iriek in Germany, producing plenty of prafs, corn, fruits, 
and a great deal of wioe towards the confines of the pTjfti- 
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r.Rte. There arc alfo nvner, and .Vt fprirps, with plenty 

of game and fifli. It contains 649 villages, 88 towns, and ^ - yc 0 ^ r * 

if) cities of which Stutgard 7 s the Cflpitnl. 

WUiU SliURG, a large hiffiopric in Germany, com. 
prebend ing the priitcipd p.srt of Frsnconiz. It is bound- 
ed by the county of Hennebun*, the dneby uf Coburg, 
li e abbey of Fold, the aichhifhopric of Mentr., the n^r- 
quifatc o* Aofpach, the bifhopric of B.urberg, and live 
county of Wcrtheim ; being about 65 milrs ig length, 
and 50 in breadth, and divided into 50 bailiwick*. The 
foil is very tertiir, and produces more corn srd wine than 
the uihabilfan* coifiumc. The territories of the hiffiop 
comp-ehend above 4C0 tbwns and villager, of which he ia 
fovrtcign, bein j one of tbe greateff tccTcfisUical princes of 
the empire. 

WDRJ ZBURG, a large and handfome city of Germa- 
ny, mid ore of the principal' in the circle of Franconia. It 
is defended with good fortifications, «r.d lias a magnificert 
palace. There is a brndlomc ho^ial, in which are gene- 
rally 4^0 poor men anJ women. The caftlc is at a (mail 
dillar.ee from the city, ard commands it, as it Hands upon 
an eminence. It communicates with the city by a Hone- 
bridge, on which ate \z Hatucr., reprefenting ?a many "Uinta. 

The aricual and the cellar* of the bilhop deferve the atten- 
tion of the curious. There is alfo *u umverlrty. founded in 
1403. It is feated on the fiver Maine, in E. Long. 10. 2. 

1$. L-t. 49. 4=. 

WYCHERLEY (William), an eminent Englifh coinic 
jviet, was horn about 1640. A little before the reHoration 
of King Charles II. he bcorme a gentleman commoner of 
(.Joccr's college Oxford, where lie was, reconciled *hy l)r 
Lai low to the Frotellant religion, which he had a little be- 
fore abandoned in his travels. He afterward entered lum- 
ftlf in the Middle* temple, bnt fi>on quitted the Hudy of the 
law for purfuits more agreeable to his own uenios, as well 
as to the tsHe of the ape. l ? pon writing his Aril play, iu- 
titled, Love in a Wood, or {St James’s Pibk. which mis 
acted in 1672, he became acquainted with feveral of the 
celebrated wits both of the court and town, and Hkewitc 
with the duchels of Clcyrlanvl. Some time after appeared 
his comedies, called The Gctstleman-Dvncing-MaHer, the 
Plain Dealer, and the Country Wife; all which were adted • 
with applaufc. George duke of Buckingham had a very 
high citicm for him, and Wltowed on him frverrl adrrnta- 
gPpm pods. K ing Charles alio (lowed him fignal marks 
of favour ; and once gave him a proof of h»s efteem, which 
perhaps never any love»ri.*n prince before had given to a 
pifvate gentlemen. Mr Wycherley bein^ ill ot a fever, at 
his hnlgings in Bow Rrert, the king did him the honmir o* 
a vilit Finding him exttcmcly weakened, he commanded 
him to take a journey to the fouth ot France, and alfured 
him. at the tame time, that he would order him yco I. to 
defray the charges of the journey. Mr Wycherley accord- 
ingly went into France ; and having fpent the winter there, 
returned to England mtirtly reHorcd to Isis former vigour. 

The kin*.f, fhortly after his arrival, told him. that he had a 
fon, who he was refolved ftould be educated like the fon of 
a k-ng, and that he could not choofe a more proper man for 
his governor than Mr Wycherley ; for which iervicc l jo:l. 

/vr annum (hould be fettled upon him. 

Immediately a ( ter this offer he went down to Tunbridge, 
where walking one day upon tile Well’s- walk with his 
friend Mr Fairbeard of Gray’s Inn, juil as he came up to 
the hookfcllcr’s (hop, the countcl* or Drogheda, n youniy 
widow, rich, noble, and beautiful, came there to enquire 
for ‘Hie Plain Dealer ; Madam,” fay* Mr Fairheard, 

** fince you arr for the Plain Dealer, there he is for yon 
pulling Mr Wycherley towards lier. *‘ fays Mr 

Wycherley, 
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Wycherlr j .\V y check y, ** this lady can Hear plain- dealing ; far fhr 

' v apptan to be fo aceo-npliftied, that whit would lie a com* 
piimrnt to others, would be plain dealing to bci.” •* No, 
truly, Sir”, flid ihecountefs, •* 1 am not without my faults, 
any more than the reft of my fex; and yet, notwitbilanding, 

I lo*e pEin-dcaling, and am never more fond id it tlnn 
when it Seal* me of them/* 44 Then, madam.” fay* Mr 
Tairbeatd, “ you and the Plain- Dealer feem defigned by 
Heaven lor each other.” — In ihort, Mr Wycherley walked 
a turn or two with* the countefs, waited upon her home, 
vifited her daily while fhe ftaid at Tunbridge, and tr.ar*ied 
her foon afttr without acquainting the king- Ey this ftep, 
which wa* looked upon as a center pt of hi* majefty’s orders, 
he forfeited the royal favour. 3 he coimtef* of Drogheda 
fettled lit r whole fortune upon him ; but hi* title being dif- 
puted after her death, hr was lo reduced by the ex pence* 
ui the law and other incumbrances, as to be unable to (ati»iy 
thr impatience of hrs creditor*, who threw him into union; 
ami the l >00 Heifer who printed bi* Plain-Dealer, by which 
be got almoll a^mueh money as the other gained reputa- 
tion, was fo ungrateful as to rerufe to tend him 2D l in his 
extreme 1 tvcfT.ty. In tint confinement be bnguifhed feven 
years; but a: length kin£ Junes going to ice the above 
play, wa» fo charmed with it, that be gave immediate orders 
tor the payment of hi* debts, and cv-rn granted him a pen- 
fion of ^ob f*r annum. But that prince’s bountiful inten- 
tions were in a great mexfure defeated merely through Mr 
Wycherley’s nm^vfty ; he bcin ; aftumed to tvll the carl of 
Mulgravc, whom the ki.ig had fent to demand it, a true 
Hate of his debt*, fie laboured under the weight of thefe 
difficult sc# till his father died, who lc’t hitnb;ol a yc.tr. 
But this eftatc was under uneafy limitations, he being only 
a tenant for life* and not being allowed to rail c any money 
for the payment of his debts. However, he took a me- 
thod o* doiuj it which few iufpcttvd to be his choice ; and 
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this wa! making a jointure. He had often declared, that Vjndhm* 
he was refolded to die married, though he could not bear 
the thoughts of living u that Hate again : accordingly, juft _ 
at the eve of his death, he married a young gentle woman 
with 1 500 1. fortune, part of which he applied to the ufes 
he wanted it for. Eleven days after the celebration of thefe 
nuptials, in December 1715, he died, and was interred in 
thr vault of Covcnt-gatdcn church. 

Betides his plays above-mentioned, he poblilhcd a volume 
of poems in folio. In 1728 hi? pofthumous works in profe 
and verfe were publithed by Mr Theobald. 

WYNDHAM (Sir William), defceoded of an ancient 
family, was bom about the year 1687, and fuccccdcd young 
to the title aod eilale of hii father. On his return from 
his travels, be was chofen member for the court y of Somer- 
fet ; in which ftaiion he ferved in tlie three la'.t pArliamcnts 
of Queen Anne, and as long as he lived: after the change of 
the ininiftry in 1 7 to, he was appointed ftcretary at war; 
and in 1713 was laifed to be chancellor of the exchequer. 

Upon thr breach between the earl of *t)xfo:cl and lord Bo- 
lin t; broke, he adhered to the intcrctls of the burr. He 
was removed from his employment on the aeceflion of 
George I. and falling under lufpicion on thr breaking out 
of the rebellion in 1715, was apprehended. He made hi*- 
efcape ; a reward was puhlifhcd for apprehending him ; he 
ftirrcndcrcd, was committed t»* the lower, but never brought 
to a trial. After he regxined his liberty, he continued in op- 
pofitionto the feveral administrations under which he lived; 
and died in 1740. 

WYKKHAM (William ofX- Sec William. 

WYE, a river of Wale*, which riling on the confines of 
Canli. anfhire, and running fouth-cad. divides the counties 
of Radnor and Brecknock ; then eroding Herefordshire, it 
runs louth and falls into the m>uth of the Severn at Chep* 


Zv. 


"V’ or x, is the 2 id letter of our alphabet, and a double 
•A* conforant. It wa«i not ufed by the Hebrews or 
ancient Greek* ; for as it is 4 compound letter, the an- 
cients, who u r ed great fircpllcity in their writin ?#, ex- 
tire.it J this letter by its component letters c$. Neither 
have thr Italian* this letter, but txurefs it by Jf. X begins 
no word in ou- lxr.guige but fuch s* arc of Greek original; 
and i* in few others bnt what are of Enin derivation ; 
as ferpUx, reflnuwt, tJJluxicn^ (jfr. We oitcii exprefs this 
found by tingle letters, as r/i, in Aicii, 1 ticks t by E, in bocl> t . 
hr ruin : by cc, in aierfj t acadmt; by (t, in undion, Sjft. 

The Enghih and French -pronounce it like ct or It 1 the 
£p*niards like r before </, viz. /Ut urrn/ro, as if it were /Ire- 
ccndro. In numerals it exprclTeth 10, whence in old Roman 
rmnufciipts it is ufed tor dtnur'tui ; rnd 2s fiqh feeUtt to* be 
made of two V’s placet! one over the other. \Yhcu a daih 
ii. added over it, thus x, it fi;foifies ic,ddc. 

XANTHIUM, in botany; a genus of plants of the clafr 
wsrurui, order fxntanJria f and arranged tu the natural chfi- 
feat ion ur.j^r the 49th order, cunpcfilt. The male flowers 
are compolitc. common cab x imbricated ; cornllulx mcno- 
jtialouo, tubular, quintjuifid. calyx involucrum 

cf two kavu, containing t*o flown 1 ; corolla o; diu»2, 
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dty* prickly ; nucleus bilocular. There arc five fpecics, only XarrhMrv 
«;*»e ot which is a native of Britain, the Jhumjnxm or Icfs i^m. 
burdock The Hem of this plant is a foot ami a half high, X^bce. 
thick, ox: c i fpotud ; leasex heart fhaped, lobed, on lone foot- — ft 
ii.dk>. Ho AC'S, male and fcmaic, manv together, in the 
alae of the leaves. The leaves are bitter and ailrinqrot. A 
dico&iun ot lilt wl:ole plant affords a (howy yellow colour, 
but it is better if only the flowers are uied. Iiorics and 
goats tat it ; rowi, fiieeti, and fwine refufc it. 

* XAN i HOXYLUMj See Zantiioxylum. 

XEBEC, or Zeslc, a fmali three- mailed vcficl, navigated 
in the Mediterranean S-a, and on the coafti of Spain, Por- 
tu ltd, mid Barbary. See Plate CCCCLH, fig. 10. 

The fails of the xebec are in general fimilar to thofe of 9 
the polcacrc, but the hull is extremely different from that 
and almoll every other vcifel. It I* fmmifhed with a ilrong 
prow: aad the extremity ot the Hern, which is noflhing more 
titan a fort of railed platform or gallery, project farther be- 
hind the counter and buttock than that of any European 
(hip. 

Being generally equipped as a corfair, the xebec is con- 
ft tutted with a narrow floor, to be more fwi.*t in purfuit of 
the cut my ; and of a great breadth, to enable her to carry 
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* great force of fail for thi* purpofe wit limit danger of over- 
turniiiT. A* thclc vctTcla arc uhiaUy very low built, tlieir 
decks arc formed with a great convexity from the middle of 
their breach towards the tide*, in order to carry off the wa- 
ter which falls aboard more readily by their feuppers. Hut 
as this extreme convexity would render it very- ciitHcult to 
walk thereon at fea, particuHrly when the vcfl’cl rocks by 
the agitation of the wives, there is a platform of grating 
extending along the deck from the Tides of the vcficl to- 
wards the middle, whereon the crew n ay walk dry-footed 
whilft the water is conveyed through the grating to the 
fcuoper*. 

The xebecs, which are generally armed as vcfTcls of war 
by the .Algerine-, mount from 16 to 24 cannon, and carry 
fnnn 3C0 to 45 3 men, two thirds of whom ye generally 
fold iets. 

By the very complicated and inconvenient method of 
working thefe vcfTcls, what one of their captains of Algiers 
told Mr Falconer will he readily believed, viz. that every 
xebec' require* at lefft the la! our of three fcjgarc- ringed 
fhipe, wherein the Rinding fails arc calculated to anfwcr 
every litution of the wind. 

XF.NOC RATES, a celebrated ancient Grecian philo- 
fophtr, was born at Chalccdon in the yyth Olympiad- At 
firft lie attached himfelf to yEfchincs, but attcrwai<bi be- 
came a difcitle of Phto, who took much pains in cuhiva- 
tiug li"» genius, which was naturally heavy. His temper 
was gloomy, his afpedt frvcrc, and his manners little tinc- 
tured with urbanity. Thefe material defers Us mailer 
took great paintt to correct ; frequently advifir.g him to 
facrifice to the Grices : and the pupil was patient of in- 
Jtrudtion, and knew how to value the kindntfs of his preep- 
tor. As long ft* Phto lived, Xenocrates was one of his 
mod cftccmcd dilcipks ; after his death he elofely adhered 
to his doftrinc ; and, in the fecond year of the 1 icth 
Olympiad, he took the chair in the academy, as the fucccflbr 
of Speufipptis. 

Xenociatcs was celebrated among the Athenians, not 
only :or his wifdom, but for his virtues. So eminent was 
his reputation for integrity, that when he was railed upon 
to give evidence in a judicial tranfa&ion, in which an oath 
was ufually required, the judges unarvimotifly agreed, that 
his Ample afleveration fb«m!d be taken, as a public tellimony 
to his merit. Even Philip <*f Mamlon found it impoflible 
to corrupt him. So abftemiou* was he with refpc& to food, 
that his provifion was frequently spoiled before it was con- 
fumed. His chaftity was invincible. I’hryne, a cele- 
brated Athenian courtezan, attempted without fuccefs to 
feduce him. Of his humanity the following ptthetic in- 
cident is a fuflicient proof: A fparrow, which was pur- 
fued by a hawk, flew into his bulom j he afforded it pro- 
tection till its enemy was out of fight, and then let it go, 
faying, tint he would never betray a fupplinut. He wai 
fond of retirement, and was fcldom feen in the city. He 
was difcrcct in the ufc of his time, and carefully allotted H 
certain poition of each day to its proper buhnefs. One of 
thefe he employed in lilcnt meditation. He was an admi- 
rer of the mathematical fciences; and was io fully convinced 
of their utility, that when a young man, who was unac- 
quainted with geometry and aAronomy, dellrcd admiflion 
into the academy, he re'ufed his rcquell, faying, that he 
was not ^t poflefled of the liandlci of philofophy. In 
fine, Xenoc-atcs was eminent both for the purity of his 
morals cud for his acquaintance with fcience, and fupported 
the credit of the PlJtonic fchool, by his It&ures, his 
writings, and his conduct. He lived to the fiifl year of 
the 116th Olympiad, or the 82 of his age, when he 
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loll his life by accidentally Tallin j, ia the daik, into a Xer^hs- 
rcicivoir of water. v 

XENOPHANES, the founder of the Eleaic fed of . c 1 \ 
philofophy rmiong the Greeks, was born at Colophon pro- 
bably about the 65th Olympiad. From fornc caufe or 
other he left his country early, and took refuge in Sicily, 
where lie fupported himfelf by realms', in the court at 
Hiero, cle m’jc anu iambic vales, which he had written in 
reprehenhon of the thcogor.it* ot Hefiod and Homer, 

From Sicily he polled over into Magna Gnecia* where he 
took up the profeffion ot philo'.ophy, and became a cele- 
brated preciptor in the Fytlugoraan fchool. Indulging, 
however, a greater freedom ot thought thin was ufual 
among the dilciplcs of Pythagoras, be ventured to introduce 
new opinions of his own, and in many particulars to oppoic 
the doctrine* of Epimcnieles, Thales, and Pythagoras. 
Xenophanes pofiifitd the Pythagorean chair of pluloiophy 
about feventy ‘ years, and lived to the extreme age or an 
hundred yea**., that is, according to Eu.cbfus, till the Hill 
Olympiad. The doctrine of Xenopha’ c# concerning fea- 
ture is lb imperfe^ ly prefer ved, mid obfcurcly exprefed, 
that it is re wonder that it has been differently rcprclented 
by different writer*. Perhaps the truth is, that he held 
the tmiverfe to be one in naturc # and fubftance, but dill in* 
grulhed in his conception between the matter of which all 
things co.ifift, and that latent divine force which,*though 
not a diitir.lt fubitance but an attribute, is nccHTarity in- 
herent in the univerie, and is the caufc ot a'fcil* perfection. 

XENOPHON, an ilhiflriou* philofopher, vcneral, and 
hiflorian, was born at Athens in the 3d year of the 8 2d 
Olympiad. When he was a youth, Socrates, (truck with 
Ilia external appearance, determined to admit him into the 
number of his pupil*. Meeting him by accident in a 
narrow pafla'c, the philofopher put hi* Asff aero's the 
path, and flopping him, aflted, where thole things were to 
be p 11 reha led which are neccfTary to human life ? Xeno- 
plum appearing at a loU for a reply to this iincxpe&ed fa- 
lutation, Socrates proceeded to afk him, where honeft and 
good men were to be found? Xenophon ftill befitting, So- 
crates laid to him, M Follow me, and Icain.” Fiom that 
time Xenophon became a difeiptfc of Socrates, and made a 
rapid pro jref* in that moral wildora for wh’ch bis matter 
was* fo eminent. Xenophon accumpanitd Socrates in the 
Pcloponnefim war, and fought coungroully in defence of 
his country. He afterward* entered into the army t>f Cy- 
rus as a private volunteer in lfc expedition a rain ft his 
brother. This enterprise proving unfortunate, Xenophon, 
n*ter the death of Cyrus, advifed his fellow foldie^s to at- 
tempt a letrcnt into their own country. They lillened to 
his advice ; and having hat! many proofs of his wildom as 
well as count 1 e, they gave him the command of the army, 
in the room of Proxtnus who had iallen in battle. In th=* 
command he acquired great glory by the prudence and 
firmnef* with which he conducted them back, through the 
midft of innumerably dangers, into their own country. The 
particulars of this mcmoiable adventure arc related by Xeno- 
phon himfelf in his Retreat of the Ten Thoufand. After’ 
his return into Greece, he joined Agclilaus, king of Sparta, 
and fought with him a«ainft the Thebans in the celebrated 
battle of Chnrronea. The Athenian*, difplcaled at this al- 
liance, brought a public accufation a^ainll him for his for- 
mer conduct in engaging in the fcrvice of Cyrus, and con- 
demned him to exile. The Spartan*, upon tins, took 
Xenophon, as an injured man, under their protection, and 

f roviJed him a comfortable retreat at Scillontrs in Elea. 

lere, with Us wife and two children, he remained ftvcral 
year*, and palled h» time in the iociety of lii* friend*, and 
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X*n«-hon in writing thole hiftorical work* which have rendered hi* 
Xmiene narn * immortal. A war it length arofc between the Spar- 
^ mien** . and Elean* ; and Xenophon was obliged to retire to 
* Lepteus, where hi* eldcft To* had fettled- He afteiwarda 
removed, with hi* whole family, to Corinth, where, in the 
firft year of the hundred and fifth Olympiad, he fiuiihcd 
hi a day a. 

XtNOFHOM the Tounger, a Creek writer, fo called to cli- 
ff iuguifh him from the celebrated Xenophon, was bom at 
Ephefus, and lived, according to feme authors, before Hc- 
liodotus, that is, about the beginning of the 4th century. 
He is only luio-n by hi* Ephcfiaca , a Greek romance in 
five books, which is tfteemed. and contain* the amours or 
adventures of Abracomes and Anthia. Thi* romance was 
printed at London, in Creek and Latin, 'in 1724.410. 

XERXES I. the fifth king of Portia, memorable for the 
vaft army he i* faid to have carried into the field againft 
Lconida* king of Sparta ; confifting, according to fome hi- 
' tlorians, of 800,000 men, while other* mike it amount to 
-3,000,000, cxclutive of attendants. The fleet tint attended 
tins prodigious land force is likewife made to confift of 2000 
fail ; and all the fucccf* they met with was the taking and 
burniiiv the city of Athens; for the army was fhamefully 
repulfcd near the lira its of Tliermopyle by Leonidas, and 
the fleet was difperfedand partly dell royed fey i’hcmiHoclcs 
at the flraits of SalaH.i*, who had only *8o fail under 
hi* command. Xeraes was aflaffinated by Artabar.es, chief 
captain of his guards, and his diltinguifhed favourite. See 
Sparta. 

XIMENES (Francis), a juftly celehrate^cardinal, bi- 
Ihop of Toledo, and prime minifler qf Spain, was born at 
Tonclaguna, io Old CailOe, in 1437, and flodicd at Alcola 
and Salamanca. He then went t« Rome ; and beint* rob- 
bed on the road, brought nothing back but a bull for ob- 
taining the firft vacant prebend : but the archbilhop of To- 
ledo reluied it him, «»d threw him in prilon. Being at 
length rcltored to liberty, he obtained a benefice in the dio- 
cct'c of Sicuen<;a, where cardinal Gonzales de Mendoza, 
\/l to was the bilhop, made him hi* grand vicar. Ximenes 
fome time after entered among the Francifcan* of Toledo ; 
but being there troubled with vifits, he retired to a folitude 
named Caflatt'l, and applied himfclf to the (ludy of divinity 
and the oriental tongue*. At his return to Toledo, queen 
. Isabella of Caftile chofc him for her confeffor. and afterward* 
nominated him archbilhop of Toledo ; which, neat to the 
papacy, is the richefl dignity in the church of Rome. 
“ This honour (fay* Dr Robertfon ) he declined with a firm- 
nefs which nothing but the authoritative injunction of the 
pope was able to overcome. Nor did tbit height of promotion 
change his manners. Though obliged to difplay in public that 
magnificence which became his Ration, he himfeif letaincd 
his mnnallic feverity. Under his pontifical robes he con- 
flantly wore the coarfc frock of St Francis, the rents of 
which he ufed to patch with his own hands- He at no time 
ufed linen, but was commonly clad in hair-doth. He 
flept always in hi* habit ; moil frequently on the floar or 
on boards, and rarely in a bed. lie did not tafle any of 
the delicacies which appeared at his table, but fatisfied him- 
lib with that fimple diet which the rule of hi* order pre- 
feribed. Notwithftanding the(e peculiarities, fo oppofite 
to the manncit of the world, he pofkrfTed a thorough know- 
ledge of it* affairs, and difeovered talents for bufittefa 
which rendered the fame of his wifdotn equal to that of his 
landity ’* His firft care was to provide lor the neceflities 
«f the poor ; to vifit the churches and hnfpitals ; to purge 
hi* dioerfe of ufurers and places of debauchery ; to degrade 
corrupt judges, ar.d place in their room pcrlons whom he 
knew to^be diftinguiflied by their probity and difuitcrcilcd- 
Vot. XVJ 1 I. Bart II. 


nefs. He ereded a famous univerfity at Alcala ; and in Ximenes. 

1 499 founded the college o i St Ildephonfo. Three years ’ 
after he undertook the Polyglot Bible ; and for that pur- 
pofr fent for many learned men to come to him at Toledo, 
purchafed feven copies in Hebrew For 40CO crowns, and 
gave a great price for Latin and Greek raamtfcript*. At 
this Bible they laboured above 12 years. It contains the 
Hebrew text of the Bible ; the verfion of the Scptnigint, 
with a literal tranflation ; that o ( St Jerom. and the Chaldee 
paraphrales of Onkelos ; and Ximenes ad 'led to it a dic- 
tionary of the Hebrew and Chaldee words contained in the • 

l’iblc. This work is called Ximenet*s Pofjglat. In l C'7 
pope Julius II. rave him the cardinal's hat, and king Fer- 
dinand the Catholic entruded him with the adminiilration 
of affair*. Cardinal Ximenes was from this moment the 
foul of every thing that parted in Spain. He diftinguifhed 
hirafclf at the beginning of his miniftry by difeharging the 
optc from the burdenfome tax called acuvale , which had 
en continued on account of the war a rainfl Granada ; 
and laboured with fucli zeal and fticccfs in the convcrfion of 
the Mahometans, that he made 30 -C converts, among whom 
was a prince of the blood of the kings of Granada. In 
1 509 cardinal Ximenes extended the dominions of Ferdi- 
nand, by taking the city of Oran in the kingdom of Algiers. 

He undertook thisconqueit at his own ex pence, and marched 
in perfon at tHc head of the Span tin army eloathed in his pon- 
tifical ornament*, and accompanied by a great number of 
ccclcfiaftics and monks- Some time after, forefeeinjj an ex- 
traordinary fcarcity, he created public granaries at Toledo, 

Alcala, and Torrela pma, and had them filled with corn at 
his own expencc ; v, hich gained the people’s hearts to fuch 
a degree, that to preferve the memory of this noble aftion 
they bad an culogium upon it ent on marble, in the hall of 
the feuate-houfe at Toledo, and in the market-place. King 
Ferdinand dying in 1 516, left cardinal Ximenc* regent of 
lus dominions ; and the archduke Charles, who was after- 
wards the emperor Charles V. confirmed that nomination. 

The cardinal immediately made a reform of the officers of 
the fupreme council and of the court, and put a flop to the 
oppreiGon of the grandees. I le vindicated the rights of 
the people againll the nobility ; and as by the feudal con- 
ilitution the military' power was lodged in the hands of the 
noble*, and men of inferior condition were called into the 
field only as their vafTals, a king with (canty revenues de- 
pended on them in all hit operations. From this ftate Xi- 
nieties rcfolved to deliver the crown ; and iflurd a proclama- 
tion, commanding every city in Caftile to inrol a certain 
number of its burgefles, and teach them military difciplinc ; 
hc’himfeif engaging to provide officers to command them at 
the public expcncc. This was vigoroufly oppolcd by the 
nobles ; but by his intrepidity and fuperior addrefs he car* 
ried his point- He then endeavoured to diminifh the pof- 
feffions of the nobility, by reclaiming all the crown-land*, 
and putting a flop to tlic penfions granted by the late king 
Ferdinand. This addition made to the revenue* enabled 
him to difeharge all the debts of Ferdinand, and to cftablifh 
magazines of warlike ltorc*. The nobles, alarmed at thefe 
repeated attacks, uttered loud complaints ; but before they 
proceeded to extremities, appointed fome grandees of the 
firft rank to examine the power, in confcqucnce of which 
he cxercifcd acts of fuch high authority. Ximenes received 
them with etild civility ; produced the teftament of Ferdi- 
nand, by which he was appointed recent, together with the 
ratification of that deed by Charles. To both thefe they 
objected ; and he endeavoured to eftabliftr their validity. - 
Aa the converfation grew warm, he led them infenfibly to a 
balcony, from which they had a view of a large body oP 
troop* under arms, and of a formidable train of artillery., 
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!"*• * Bthoid (for* he, pointing to thcfe, andmiflnir hit voice) fl»w, from Thttrli, a tom in the bey of Tamtam, wW**’ 1 * ■ 

a *‘ . the power* which I have received from hi* Catholic na- it was taken and cured. v 

jetty ! With thefe I govern Caflile ; and with thefc I will The fword-filh i* faid to he very voracious, and that it ii 

govern it, till the kin;?, your Tatter and mine, take* pof- a great enemy to the tunny, who (according to Belon) are * 
fafljon of hi* kingdom !'* A declaration fo bold and haiigh- a* much terrified at it a* fhtep are at the fight o* a wolf, 
ty filcnccd them, and aftonifned their afTociate*. They It is a great enemy to the waaleti, and f-cqucntly dettroya 
(aw that he was prepared for hi* defence, end laid afide all them. See Biljt.na. • 

thought* of a general con'cdcracy againft his adminiftration. XYLO-ALOES, or Alok-wood, in the materia medi- 
At kn th, troin the repeated intrratk* of. Ximcnc#, and ca, is the product of a tree growing in China and tome of 
the impatient murmur* of the Spanilh mioirtry, Charle* V. the Indian iflands. See Excacaria. 
embarked,. md landed in Spain, accompanied hy his favourites. This drug i* dittmguifhcd into three forts; the calanv- 

Xinumcs was advancing to the coatt to meet him, but at bac or umb?.c» the common UguuT- aloe*, and calambour. 

Bos EquiHo* was Icizcd with a violent diforde*-. which hi* The calambac, or fine it aloes- wood called by author* fig. 
follower* coiifidercd as the cf!c6ts ot poifon. This accident rwm , tiers f>r «r (i ant ijfit mum , and by the Ch-ncfe fukh'angy is the 
obliging Ximcncfc to flop, he wrote to the kin/, and with mr.ft refinous ot all the woods wc arc acquainted with : it it 
bis ufuai boidnef* adviled him to ditmifi all the ttranger* in ol a It ht Ipongy texture, very porous, and it* pore* fo fill- 
hi* train, whole number and credit already ave ottknet to cd up with a fott and fragrant retsn, that the whole may be 
the Spaniards, and earneftly delired to have an interview prtttcd an* dented by the fingers like wax, or moulded 
with him, that he might inform him of the Bate of the na about hy chewing in the mouth, in the manner of mattich. 
tion, and the temper of his fuhjcdts. To prevent thin, not Thi* kind, laid on the tire, melu in great p*rts like rclin, 
only the Flemings, hut the Spandh grandees employed all and burns away in a few moment'* with a bright flame and 
their wddrefs to keep Charles at a di dance from \randa, the perfumed fmell Its feent, while in the mats, is very fra* 
place to which the cardinal had removed. His advice was giant and agreeable; and it* nfte acrid and bittcrifh, but 
now flighted and defpifed. Xtmcncf., confeious of his own very aromatic anti agreeable- It is fo variable in its colour, 
integrity and merit, expend a more grateful return from a that fome have divided it into three kinds; the one varic- 
prince to whom he delivered a kingdom more floutilhing gated with black and purple; the fecond, with the fame 
than it ha* 4 been in any former age, and a more extenfive black, but with ycHowifh inttcad of purple ; and the third, 
authority than the moll illu'lriotts of his anceflors had ever yellow alone like the yolk of an egg: this U(l is the leatt 
poflefle i ; and lamented the fate of his country, about to feented of the three. The variation, however, is owing to 
be ruined by the lapacioufncfa and infolcncc of foreign fa- the trunk ot tfcc tree being itfelf of three different colours; 
vouvites. While his mini was agitated by thefe paffions, and the heart of it is |hc valuable fort firlt deferibed. The 
he received a letter from the king ; in which, after a few two following are fu pooled to be the other parts of the 
cold an" 1 formal expnffionsof regard, he was allowed to rc- trunk ; thou ;b this items doubtful, eipecially in regard to 
tire to his diocefe ; and he expired a few hours after reading the lad fort, from the circumttiocc mentioned of its being 
it in 1517* in the 8 it year of hi* age. found in large log* entire, and fometimes only the beart p 

This famous cardinal ought not to be confounded with which, as above noticed, confh'tutes thtcalsmbac. 

Rerferic XiMKNhS* archbifhop of Toledo, in the 13th The lignum aloes vtlgarc is the lecond in value. *Thi* 
centuty, who wrote a Hittory of Spain in nine hooks; nor i> of a mme drnle and compact texture, and consequently 
with feveTal other Spanifh writers of the name of X '.menu. let* rriinous than the other ; there is i’ome of it, however, 

X 1 PHIAS, iu zoology, the Sword-fish ; a genus of that is Ipongy, and has the holes filled up with the right 
fifhts belonging to the order of afusrits. The upper jaw relmoua matter ; and all of it, wlier good, has veins of the 
terminates in a lomr fword-fhaped roltrum, from which it ia fame rc fin in it. We meet with it inimall fragment*, which 
called the fvuord-fjh : there are no teeth in the mouth ; the have been cut and f pi it from larger : thele are of a toler- 
gill membrane ha* eight rays; and the body is tunic what ably denfe texture in the more iotid pieces, and of a dufky • 
cylindrical. There is but one fpccies, in *, the giat/mt, brown colour, variegated with refinou* black veins. It t* 
found in the European ocean. This fifh fometimes fre- in this ttate very heavy, and lefc fragrant than in thote 
querns our coatte, but is much more common in the Me- pieces which fhow a multitude of little holes, filled up with 
(literrznean Sea, efpccially in the part that feoarates Italy the fame blnckifh matter that forms the veins in other*, 
from Sicily, which has been long celctoatcd for it : the The woody part thefe latt pieces is fame what darker 
promontory Pclorus, now Capo di Faro, was a place noted than the other, and is not unficqueritly purplilh, or even 
for the icfort of th« xiphtas, and poflibly the Hat ion of the bUckifli. The tmell of the common aloe wood i* very 
fpeculatoies, or the perfoos who watched and gave notice of agreeable, but not to ftrongly perfumed as the former. Ita 
the approach of the fifh. fade is fome what bitter and acrid, hut very aromatic. 

The ancient method of takir.g them i* particularly dc- 1 he calambeur, called alfo agaJmLum Jjhst/t T. ard itgmm 
feribrd hy Strabo, and agree* exactly with that pratttiicd aioes trrxiiamim, is light and triable, «>l * dufky and often 
by the moderns. A mao afeeuda one of the cliffs that mottled colour, between a dufky green black and a deep 
overhangs the fea : 'as foon as he (pies the fifh, he gives no- brown. It* Imcll »• fragrant and agreeable, but much lefa 
iice, either by his voice or by figns, of the courfe it take*, fwcet than that of either of the other* ; atid it* taftc bit- 
Anothtr, that is Rationed in a boat, climbs up the matt, tcrifh, but not fo much acrid or aromatic a* cither of the 
&nd on feeing the fword-fifh, dire&s the rowers toward* it. two former. This » laid to be met with very frequently, and 
A* foon as he think* they are got within reach, he defeends, in large logs 1 and tltcle fome rime* entire, found tints only 
and taking a fpear in hi* hand, ttrike* it into the fifh ; the heart nf the tree. This i* the aloe wood ufed by the 
which, after wearying itCcIf with its agitation, is irixed and cabinet-makers and inlayers. 

drawn into the boat. It is much eftremed by the Sicilian*, This drug is etteemed a cordial taken inwardly ; and ia 


who buy it up eagerly, and at it* firft coming into feafon fometimes given ifk diforders ot the ftomach and bowels, and 
give about fixpence Englifh ptr pound. The feafon latts to deflroy the worms. A very ha^rant oil may be procu- 
tirom May till Augutt. T he ancients ufed to cut this fifh red from it by diftillation ; which is rtcormnended in pa- 
iuto pieces and iait it; whence it Was called Toms Tburi. ra lytic cafes Irom five to fifteen drops, it ia at ^frclent. 


however, 
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VfMH’S, hftwtvtr, but little ufed | and would fesroe bemet With any 
Kyth-rha. v^hcrc in the (hop*, but that -it ii an ingredient in tome of 
'^ T ”~ the old romoofitioiuu . 

XYNQEClA, in Grecian antiquity, an anniverfary 
frail obferved by the 9 then isos in honour of Minerva, upon 
the fixteenthof Hecatombacon, to commemorate their leaving, 
by the perfuation of i heiut, their country- feau* in which 
they lay diipctfed here aad there in Attica, and uniting to- 
gether In one body. 

XYSTARCHA, in antiquity, the mailer or dire&uc of 
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the xyitui. In the Greek ffymnafium, the nyfbtrcha was 
the fceond office*, and the gymnafiarcha the firft { the for- 
mer was bis lieutenant, and prvfided over the two xyfti, and 
all exereiks o k the athlete therein. 

XYS I'US, iraom; the Greeks, was a long portico, open 
or covered at the top, where the athlctae p-adiifed wrcSIing 
and running : the krisdistor*, who prattiled therein, were 
called xyftui. Among the Romans, the xytius was only an 
alley, or double row of trees, meeting like an arbour, and 
forming a (hade to walk under. 


Y. 


Y or y, the 13d letter of our alphabet : its found is 
« formed by expreflin* the bicath with a fudden ex- 
pansion of the lira from that configuration by which we ex* 

' piefs the vowel 1. It is one of the ambigciiial letters, being 
a con onset in the beginning of words, and placed before all 
vowels as tn y*tn/ % yUid, youny t $cc but before noconfonant. 
At the end of word# it is a vowel, and is fubilituted for the 
found of r, as in try > Hefery , &c. In the middle of wotds it 
is not ufed fo frequently as r is unleis in word# derived from 
the Greek, as in tkylf y tmfyrta/y &c. though it is admitted 
into the middle of fomc pure Knglifh words as in fiy*ny 9 
Jtying % flee The Romans had no capital ol this letter, bat 
ufed the fmall one in the middle and laft fyllablcs of words, 
as in roryamkur, ony\ t martyr. Y is alfo a numeral, fignify- 
ing 1 ye, or, accn-ding to Karonius 1 59; and with a dalh 
•-top, as Y, it fignifird I 50, COO. 

YACHT, or yatch, a vcfTcl of flate, ufually employed 
to convey princes, am^affidors, or oilier great per linages, 
from one kingdom to another. 

As the principal defign of a yacht is to accommodate 
the paffenger*, it is ufmlty fitted with a variety of conve- 
nient apartments, with luitaUc furniture, according to the 
quality or number ot the perfon* contained thcicin. 

The royal yachts are commonly rigged as ketches, ex- 
cept the principal one referved for the fovereign, which is 
equipped with three mafts like a (hip. They are in gene- 
ral elegantly ‘urnifhed, and richly ornamented with fculptutc ; 
and always commanded by explains in his majclly's ravy. 

Befidet thefe, there a*e many other yachts of a fmallcr 
kind, employed by the cormniffioners of iHcm xcile, navy, 
and cuftoms \ or ufed ib pleat ure- boats by private gentle- 
men. 

YAMS .See Dioscoria. 

YAMBOO. • ee Eugcnia. 

YAi(D of a Ship, a long piece of timber fufoended 
r.pon the mafts of a (hip, to exteud the fails to tire wind. 
See Mast and Sail 

All yard* arc either fqtiareor lateen ; the former of which 
are lufpended acrofs the mafts at right ancles, and the lat- 
ter obliquely. See Plate CCCCXLIV. fig. 1. 

The iquare yards are nearly of a cylindrical furface. 
They taper from the middle, which is called the ftiogiy to- 
wards the extremities, which arc terned the yartf-armi ,• and 
the dillancc between the flinp.s and the yard arms on each 
fide is by tine artificers divided into quarters, which arc 
diftiaguifhed into the firft, fccond, third quarters, and 
yard-arms. The middle quarters are formed into eight 
Iqua/es, and each ot the cad parts is figured like the iiu- 


Hum of a cone. All the yards of a ftip ore fquare except Ysrd. 
that of the mizen. # ‘ > ’ 

The proportions for the length of yards, according to 
the different claflcs of ftiips in the Britifh navy, are as fol- 
lows : 

Guns. 
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To apply this rule to practice, fuppofe the gun-deck 144 
feet. The proportion for this length is as loco is to 575, 
fo is 144. to B3 ; which will be the length of the main-yaid 
w feet, and lo of ail the reft. 
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Crofs-jack and fprit-fail yard* equal to the fore topfail- 


yard. 

Rprit -topful- yard equal to the fore top-gallant-yard. 

The diameters of yards are in the following proportions 
to their letigth. 

The main and fore. yards five fevenths of an inch to one 
yard. The topfail, crotsjsck, and lprit-f.it! yards, ninc- 
touiiecnlhaof an inch to one yard. I he top gallant, mizen 
top fail, and fprit-tail topfail yaids, eight-thirteenths of an 
inch to on# yaid. • 

The mizen yard fivc-nipths o f an inch to one yard. 

All (ludding-lail booms and yards half an inch to one yard 
in length. 

The lifts of the main-yard are exhibited in the above 
figure by gy ; the hortes and their ftirrups by A, » ; the reef- 
tackles and their pendents by i, i» and the braces and 
brace pendents by m, ». 

The Ifitccn-yaxds evidently derive their names from ba- 
6 A J 
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ving Keen Ofctd'ar to the ancient Komar*, 
ly computed of fevetal pieces fiitlened together by woold- 
ings, which alfo ferve as fteps whereby the Tailor* climb to 
the peek or upper extremity, in order to furl or raft loofe 
the laiL 

The mizen-yard of a fltfp, and the main-yard of a Wan- 
der, arc hung obliquely on the malt, almofl in the fame man- 
ner m the lateen yard of a xebec, fence, or poberr. 

Yard, a meafure of length uftd in Britain and Spain, 
coni: lling of three feet, chiefly to met fure cloth, fluffs, 8cc. 

TjtkD-Jrm is that half of the yard that i* on cither Tide 
©f the mail, when it lie* athwart the Ihip. 

Yards alfo denote* place* belonging to the navy, where 
the Ihip* of war, See. are laid up in harbour. — There arc 
beloii iin.r to his majerty’s navy lix gieat yards, viz. Cha- 
tham, y<pt*urd, Woolwich, TortTmOHtli, Shceruefs, and Ply- 
mouth ; thefc yards arc fitted \yth fcveral docks, wharfs, 
lanche*, and graving places, flu the building, repairing, 
and cleaning of his majefty’s Ihips; and therein sic lodged 
great quantities of timber, mads, planks, anchors, and other 
materials : there arc alio convenient flore-houfe* in each 
yard, in which arc laid up vatl quantities of cables, rigging, 
fails, blocks, and all oilier forts of flotc* needful for the 
royal navy. 

YARE, among fail or*, implies ready or quick : as, be 
yare at the helm ; that is, he quick, ready, and expeditious 
at the helm. It is lometimcs alfo ufed for bright by Tea- 
men : as, to keep his. arm.* yare; that is, to ktqi them 
dean and bright. 

Yarx, a river ef Norfolk, which juni from weft to eaft 
through that county, palling by Norwich, and falling into 
the German Tea at Yarmouth. 

* YARMOUTH, a fca-port town of Norfolk, with a 
market on Wconefdays and Saturdays, and a fair on Fri- 
day and Saturday in Eafltr -week for petty chapmen. It is 
{rated on the river Yare, where it falls into the Tea ; and is 
a place of great flrength, both by art and nature, being ai- 
med furrouiukd with water ; and there is a draw-bridge aver 
the river. It is cflecrr.cd the key of this coafl, and is a 
clean liandfome place, whofe hcuies are well builr, it being 
a confsdcnible town for trade. It has one large church, and 
a neat chapel, ar.d the ftccple of St Nicholas’* is fo high 
that it feives for a fea mark. It is governed by a mayor. 
The harbour is a very fine one, though it is very dangerous 
for ftrangcr* in windy weather ; and it has for its fecurity 
a pretty ftrong fort. It is 27 miles eatl of Norwich, and 
112 north- caft of London. E. Long. 1. jy. N. Lat. 
$*• 45. 

Yarmouth, a town of the Ifle of Wight, in Hampfhire, 
with a matket on Fridays, and one fair on July 25th tor 
toys. It is feated on the weflern part of the ifland, on the 
fca-ihore, and is encornpafTed with water ; for, not many 
years ago a channel was cut through the peninfula, over 
which there is a draw-bridge, and it is defended by a ftrong 
rattle on the quay. It is a hand Tome place, whofe houfes 
are chiefly built with ftone, and covered with flate j and it 
fend* two members to parliament. The market U now dif- 
ufed. W. Long. 1. 28. N. Lat. 50. 40. 

YARN, wool or flax fpun into thread, of which they 
weave cloth. See Cloth. 

YARROW, in botany. See Achillxa. 

YAWNING, an involuntaiy opening of the mouth, ge- 
nerally produced by wcarinefs or an inclination to deep. 
Yawning, according to Bocrhaave, is performed by expand- 
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They are ufual- retained for fome time and rarifled ; and then reftoring the 

mutcle* to their natural ftate. Hence the effitt of yawn-'" 
ing is to move, accelerate, and equally diftribute all the 
humours through all the vcflels of the body, and confe- 
qucntly to qualify the mufcles and organ* of fenfation for 
their various function*. 

Sarctoiius oblenrcs, that a great deal is infenfibly dif- 
char,,ed, when nature end. avours to get rid of the retained 
perlpirable matter, by yawning and ftretching ot the limb*. 
To thrfc a perton is moll inclined juft after fleep, bccaufc 
a greater quantity goin<? off by the pores of the flein than 
at other times, whenfoever a perfon wakes, the increafing 
contraction that then happens dofes a gicat deal of the 
perfpirable matter in the cutaneous puflages, which will 
continually give fuch irritations as excite yawning and 
ftretchitig i and tuch motions, by thaking the membrane* 
of the whole body, and rt.ifting the contacts of their fibres, 
and the incloicd matter, by degrees xhrcjjr it off. Hence 
we fee the reafou why healthful ftrong people. arc moll 
inclined to fuch motions, becaule they perlpirc moft in 
lime of fleep, and therefore have more of the peifpirablc 
matter to lodge in the pores, and greater irritations there- 
unto. t he advantages of feme little exercifc juft after 
waking in a morning are coniiderable, as it throws off all 
the perfpirable matter that is ready for its exit out of the 
body. When yawning is troubleforae, HippocriUc* fay* 
that long deep refpitation or drawing in the air at long 
intervals cure* it. 

YEAR, in aftronomy and chronology. See Astrono- 
my, n°347. p. 320. and Kaiekdar. 

The ancient Roman year was the lunp.r year, which, at 
firft fettled by Romulus, confided only of ten months ; tv*, 
l. March, containing 31 days. 2. April, 30. 3. May, 

31. 4. June, 30. 5. Quintflis, 31. 6. Scxtilis, 30. 7. 

September, 30. 8. Oftober, 31. 9. November, 30. 10. 

December, 30. — in all 304 days ; which came fhort of the 
true lunar year by 50 days, and of the folar, by 61 days. 
Numa Pompilius coi reded this irregular couftilution of 
the year, and compofcd two new months, January and Fe- 
bruary, of the days that were ufed to be added to the for- 
mer year. m 

l he ancient Egyptian year, called alfo the year of Nol o- 
uajfar , on account of the epoch* of Nabonaflar, is the folar 
year of 365 days, divided into 1 2 months, of 30 day* each, 
bcGdef five intercalary days added at the end. ’I be names, 
&c. of the months are as follows: 1. Thoih. 2- PaophL 
3. Athyr. 4. Chojac. 5. Tybu 6. Mecheir. 7. Phame- 
noth. 8. Pharmuthi. 9. Pachon. 10. Pauni. 11. Epi- 
phi. 12. Mcfori; befide the ■*•?*» 

The ancient Greek year was lunar ; can fitting of 1 2 
months, which at fit ft had 30 days apiece, then alternately 
30 and 29 days, computed from the firft appearance of the 
new moon ; with the addition of an emboiilmic month of 
30 days every 3d, yth, 8th, nth, 14th, 16th, and 19th 
year of a cycle of 19 ycats ; in order to keep the new and 
full moons to the fame terms or feafom of the year. Their 
year commenced with that new moor, the full moon of 
which comes next alter the fttmmer folftice. The order, 
fltc. of their months was thus : 1. containing 

*9 days. *• 30. 3. 8 39. 4. Maip«*r»- 

t* U9 * 5*" i- nv«n 4 w*, > 6 n#». */,«,, jo. 7. 19. 8. 

30. 9. EASfiCiAjn, JO. 10. Mnv^u,, 30. II. 
fwXmw, 19. tS. T»,t--pe f w, JO. 

The ancient Jewiflt year is a lunar year, confiding cora- 
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ing at one and the fame time all the mufcle* capable of monly of n months, which alternately contain 30 and 29 
fpontaucous motion ; by greatly extending the lung.; by day.. It was made to agree with the folar year, either by 
drawing in gradually and (lowly a large quantity of air ; the adding of 1 1, and fometimes u day., at the end of the 
•ad gradually and (lowly breathing it out, after it has been year, or by an emboliUnx motth. The nanus and quanti- 
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tie* of tlie month* ftand thus : y. Nifan, or Abib, 30 days. 
‘ 2. Jtar, or Ziu*, 29. 3. Siban, or Siwan, 30. 4. Tbammuz, 
or l'ammuas, 2y. y. Ab, 30. 6. Etui, 1 9. 7. Tifri, or 
£thaoim, 30. K. Marchefvam, or Bui, 29. 9, Cifleu, 30. 
10. Tcbcth, 29. 11. Sabat, or Schebeth, 30. 12. Adar, 

in the etnbolifmic year, 30. Adar, in the common year, waa 
but 29. Note, in the defective year, Cifleu wx» only 29 
(Says ; and in the redundant year, MarcbdVam was 30. 

The Prtfian year is a tolar year of about 365 days ; con- 
fiding of 1 2 months of 30 days each, with 5 intercalary 
days added at the end. 

The Arabic, Mahometan, and Turkifh years, called alfo 
the jear of tkt Hegira , is a lunar year, equal to 334 days;8 
hours and 48 minutes, and conlids of 1 2 months, which 
contain alternately 30 and 29 days. 

The Hindoo year differs from all tbefe, and is indeed dif- 
ferent tn different provinces of India. The beft account that 
we have oi it is by Mr Cavendfch, in the Phil. Tranf. of the 
Royal Society of Lviulon for the year 1792. 14 Before I 

fpcak of the civil year of the Hindoos (fays this eminent 
philoidphcr), it will be proper to fay a few words of the 
agronomical year, by which it is regulated* 

44 The agronomical year begins at the inftant when the 
fun comes to the full point of the Hindoo zodiac. Jn the 
year 1791, it began on Apt 3 9th, at 22 h. 14' after mid- 
night ok their firff meridian, which is about 41' of time wefl 
of Calcutta ; but, according to Mr Gcntd’s account of the 
Indian aftronomy, it began 3I1. 24' earlier. As this year, 
however, is longer than ours, its commencement falls conti- 
nually later, in refpctft of the Julian year, by jo' 26' in four 
years. 'lhis year is divided into 12 months, each of which 
corTefponds to the time of the fun’s ftay in foroe figu ; fo 
that they are of different lengths, and Uldom begin at the 
beginning of a day. 

“ The civil day in all parts of India begins at funrife, and 
is divided into 60 parts called JafuLu, which arc again di- 
vided into 6s palas. In thofe parts of India in which the 
Benares almanac, or as it is there called jxtirat* is uled, the 
civil year is lunifolar, confining of 12 Umar months, withao 
intercalary mouth infested between them occafionally. It 
begins at the day after the new moon next before the be- 
ginning of the fotar year. The lunar month is divided into 
30 parts called teetheee / thefe are not finally of the fame 
length, but are equal to the time in which the moon’s true 
motion from the fun is 12°. From the new moon till the 
moon arrives at 11° didance from the fun is called the firlt 
ieeihte ; from thence till it comes to 24% is called thefecond 
tret hn i and fo on till the full moon, after which the teeihees 
return in the fame order as before. 

•« The civil day bcotdlantly called by the numbcT of that 
tccthce which expires during the courfc of the day ; and 
as the teethec is to me tune* longer than one day, a day fomc* 
times occurs in which no tcethee ends. When this is the 
calc, the day is called by the fame number as the following 
day; fo that two fuccefGve days go by the fame nan-.e. It 
oftener liappAis, however, that two tcthces end on the fame 
day ; in which cafe the number of the filft of them gives 
name to the day, and there is no day called by the number 
of the laft, fo that a gap is made in the order of the days. 
In the latter part of the month the days are counted from 
live full moon, in the fame manner as in the former part they 
are counted from the new moon j only the laft day, or that on 
which the n*w moon happens, is called the got*, in 11 cad of 
the 1 It appears, therefore, that each half of the month 
conflantly begins on the day after that on which the new, 
or full moon falls; only fometimes the half mouth, begins 
with the fccood day, the fir A being warning. 
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44 This manner of counting the day « is fufficieotly intricate; 
but that of counting the months is tlill more fo. 

44 The civil year, as was before laid, begins at the day after ' 
the new moon ; and, moreover, in the years which have an 
intercalary moath, this month begins at the day after the 
new moon ; but notwithilanding this, the ordinary civil 
month begins at the day after the full moon, fo make their 
method more intelligible, we will call the time from new 
moon to new moon the natural month. The civil month 
Vil.Ikha, the fir ft in the Hindoo kalcnder, which extends 
from the 9th of our April to the loth of May, begins at 
the day after that full moon which is march to the inftant 
at which the fun enters Media, the tirll in order of the In- 
dian iigna, whether bc'ore or after ; however, it is not al- 
ways accurately the ncarefl. 

“ A confluence of this way of counting the months is, 
that the firft half of Chitra, the Utt month in the India* 
kalendcr, extending from March the icth to April the 9th, 
falls in one year, and the latter half in the following year j 
and whenever the fun enters no lign during a natural month, 
this month is intercalary. The number ok days in the 
month varies ftoro 29 co 32. Indeed the Hindoo months, 
both folar and lunar, coniift neither of a determinate num- 
ber of days, nor are regulated by any cycle, but depend 
fairly on the motions of the fun and moon ; fo that a Hin- 
doo has no way of knowing what day of the month it is 
but by con fulling his almanac j and what is more, the 
month ought lomctiracs to begin on different days, in diffe- 
rent places, on account of the difference in latitude and lon- 
gitude, not to mention the difference which may arife front 
errors in computation. This mode of computing time mull 
be attended with many inconveniences ; but in die transac- 
tions of civil life the Hindoos do not much regard it. A 
difagt cement, however, in the computation ok the tccthce, 
which fometimes alfo happens, occalioua 110 fmall perplexity; 
becaufe by the tccthce a or lunar days are regulated moil of 
their religious fcilivals. Every Brahmin in charge of a 
temple, or whole duty it is to announce the times for die 
obfervance of religion* ceremonies, is therefore furnifhed 
with one of their almanacs ; and it he be an astronomer, be 
makes loch correction? in it at the difference of latitude and 
longitude render ncccliary.'* 

Afw Tkah*s Gift. Sec Girr. 

YEAST, or Yiit, a head or feum riling upon beer or 
ale while working or fermenting in the vat. See Bx tw- 
ine. 

It is ufed for a leaven or ferment in the baking of bread, 
as ferving to {well or puff it up very confidcrably in a little 
time, and to make it much lighter, ioftcr, aud more delicate* 
See Baking, Barm, and Bkuad. 

Mr Henry has publifhed a method of preparing artificial 
by which good bread may be made without the affi fi- 
ance of any otKer ferment. The method is tiiis ; Boil flour 
and water together to the confidence of treacle, and when 
the mixture is cold faturate it widi fixed air. Pour the 
mixture thus faturated inttf one or more Urge bottles or 
narrow-mouthed jars j cover it over lootcly with paper, and 
upon that by a Gate or board with a weight to keep it 
Heady. Place the veffcl in a fituau'on where the thermo- 
meter will Hand from 70* to 80% and flir up the mixtuic 
two or three times in 24 hour*. In about two days fitch a 
degree of fermentation will have taken place, as to give the 
mixture the appeal ance of yeall. With the yeall io this 
ftatc, and before it has acquired a thoroughly vinous find!, 
mix the quantity of flour intended foT bread, in the propor- 
tion of fix pound? of flour tv a quail of the yeall, and a fuf- 
ficicnt portion of warm water* Knead tliem wdi together 
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in a proper vtffel, and covering it with a cloth, let the dough 
ftand for 12 hours, or till it aooear* to be iufficiently fer- 
mented in the fore mentioned det ree of warmth. It if then 
to be formed into loaves and baked. Mr Henry add*. that 
perhaps the yeaff would be more pcrfefl, it a decoction of 
mult were ufrd in Head of fimple water. 

It ha* lately been dii covered, that a dccoAion of malt 
alone, without any addition, will produce a yea ft proper 
cnou. h fur the purpofe of brewing. Thia difeomy »'« 
made by Jofeph Scnyor, frrvant ot the reverand Mr Mafoa 
of Alton near Roth tram ; and he received fijr it a reward of 
X.. 20 from the Society for promoting Arts, Manufacture*, 
and Commerce. The ptocefs ia as follow* . Procure three 
earthen or wooden vefleis of different fit-c* and aperture!, 
one capable of holding two quarts, the othei three or four, 
and the third ve or fix : boil a quarter of a peck of malt 
lor about eight or ten minutes in three pints of water ; and 
when a quart is poured off from the grain*, let it ft and in the 
4 irtt or f mailer veffel in a coed place till not quite cold, but 
retaining that degree of heat which the brewer* ufuaHy find 
to l»e proper when they begin to work their liquor. Then 
*remove the velTcl into lomc warm fituatiou near a fire, where 
the thermometer (lands between 70 and 80 degree* Fahren- 
heit, and there let it remain till the fermeutation begin*, 
which v ill be plainly perceived within 30 hour* : add then 
two quarts more of a like deco&ion o' malt, when cool, a* 
the lirft wan ; and mix the whole in the fcoond or larger 
veffel, and ftir it well in, which muft be tepealed in the ufual 
way, as it rife* in a common vat ; then add a ftill greater 
•quantity of the fnmc decod ion, to be worked in the largeft 
vefTel, which will produce ye aft enough fot a brewing ol 40 
gallon*. 

Common ale yraft may be kept frefh and fit for ufc fevc* 
ral months by the following method : Put a quantity of it 
into a dofe canvaa has?, and gently (qurm out the muif- 
ture in a fcrew-prels till the remaining mutter be aa him and 
ft iff a* clay. In this Hate it may be clofc packed up in a 
tiirlrt cafk for lec tiring it from the air ; and will keep frefli, 
found, and fit for ufe, for a long time. This » a fecrct that 
mifht be of great ufe to the brewer* and diftiller*, wlio, 
though they employ very large quantities of ycaft, feem to 
know no method of preferviug it, or tailing nurtcric* of it ; 
for want of which they luttatn a very confidcrahie loft; 
whereas the brewer* in Flanders make a wy advan- 
tage ol (applying the malt did illcrs of Holland with ycaft, 
•which is rendered lading and fit for carriage by this ea(y 
expedient. 

YELL, one of the iflands of Shetland, lying north call 
from the main land, and divided from it by an arm of the 
fea, called TeH Sound. By fomc it i* thought to have been 
the Thuie of the ancients. In the old detcriptioni it is fa»d 
to be 20 miles long and K broad. It is very mountainous 
and full ot mofs ; but there are pretty confTderablc paftures 
in which they feed a g-eat many ft.ccp ; and it alfo afford* 
plenty of pe*t. It ha* eight lanpe harbours, which would 
not be thought defprcablc in 'other countries. Anciently 
it ferms to have been pretty populous, tine* there arc in it 
three churches, twenty chapeU, and many brugh* or Pietifti 
fort*. . , 

YELLOW, one of the original colours of light. * 

ThLLQfr-Cblavr fo r Houfe-paintmg. Sec C H EM 1 str y, 
r° 699 • 

Naf/t* Tftiotr f a beautiful colour much u fed by painter*, 
formerly thought to be prepaied from arienic, but now dif- 
covetcd to have lead for it* balis. 

Tnii»* H>rmmer, in ornithology. See Fringilla. 

Tu-ioir-Fct'cr, Sec Medicine, n* 168. 
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YEMEN, a province of Arabia, (Irvtching along tha Ytmaa 

Red Sea and Indian Ocean, and formrov. a part of the f H 
country once known by the name of Arabia Felix, , * ^ Jr>1 ' 

YEOMAN, the firil or hi theft de jrce anting the pie- T 
bcians of England, next in order to the gentry. 

The yeomen are properly freeholder*, who having land of 
their own, live on good huiViudry. 

Ybomim rs alfo a title of office in the king’* household* 
of a middle place or rank between an uiher and a groom. 

Vt-oMAS of the Guard wcic anciently 250 men of the beft 
rank under gentry, and of lareer ftnturc than ordinary, each 
being required to be fix feet high. At prefent there arc 
but 100 yeomen in conftant duty, and 70 more not in duty; 
and a* any of the 1 o dies, his place i* fupplied out of the 
70. They godreffed after the manner of Kin • Heft. VI II. ’a 
time. They formerly had diet a* well a* ware* when in 
waiting ; but this was taken off in the reign of Quecif Anne* 

YE ST, or Yeast. See Yeast. 

YEW, in botany. See Taxus. 

YNCA,an appellation anciently given to the king* of 
Peru, and the prince* of their blood ; the word literally fig- 
oifving, lord, king, emperor, and royal blood. 

YOAK, or Yoke, in agriculture, a frame of wpod fitted 
over the neck* of oxen, whereby they are coupled together* 
and haroeffed to the plough. 

loti of i.emdy in our ancient cuftoms, wm the (pace 
which a yoke of oxen, that is, two oxen, may plow iu one 
day. 

YOLK, the yellow part in the middle of an egg (fee 
Eco )- It contain* a lymphatic fubftance mixed with a cer- 
tain quantity of mild oil, which, on account of this mixture, 
i« foluble in water. When expofed to heat, it alTumoa con- 
fidence not fo hard a* the white of the egg; and when bruifed 
give* out the oil which it contains. This oil ha* been uted 
externally a* a liniment. 

YONNE, a river in France, which rifing fii Burpundy, 
and running north through Nivcruui* and Champaign, fall* 
iuto the Scvneat Monterau furYonne. 

YORK, in Latin fhorucum, the capital rf Yorkfhire in 
England. This city is fo ancient that the origin of it it 
uncertain. In the time of the Romans a lcginn wx* ftation- 
cd Ivcrc, it being then the capital of the Bri^antcii and here 
died the emperor Severn*, and Fhviu* Valerius Conftant iut 
Chlorut, father of Conftantiiie the Great. There wa* then 
alto a temple of Reliona here, and no lei* than three milita- 
ry way* went from hence In the time of the Saxon* it 
was credcd into an archbi&opric by Pope Honorius, to 
which are now fobjed the kiihoprie* of Chcfter, Durham, 
Carliflc, and the I fie of Man ; though anciently 12 bishop- 
ric* in England, and all Scotland, were. A born i* ftill 
kept in the mroiftcr, by which Ulphic*, one of the Saxon 
prince*, bellowed all hi* land* and revenues upon the 
church. 

This city differed very much during the ravage* of the 
Dane* - ; but, after the eonqueft, it began to flourilh again. 

The ’cathedral, which colt a long time and^i great deal of 
money in building, is a moil (lately Gothic pile. Its chap- 
ter-houfc is particularly admired for it* painted glai*, its fine 
marble flails, it* pillars of alabatlcr, and curious contrivance. 

In k is the following line in gold letters : 

Ui Rofotjioi Jtorum t Jic eft Dorhut ijta Damorum. 

Tlie choir i* remarkable for it* fine carving*, particularly 
the ftatues of all the Eu'lifh monarch*; and the windows 
4 arc cxquifitcly painted with the hitlory u* the Bible. ( he 
lanthorn if eepic is 70 iect iquare, and 1 88 high, and the 
window* are 45. At the (bulb end is a circular light, call- 
* cd 
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V"*, *! the araWys/f^ vjm htu from the colour of itt »Uf* j and 

[ VmUWr #t { y tC norl y, ,. n( j ^ a vcr y | #r g C 0nt ' w hofe painting rcpro- 
' tents embroidery. 

This city is generally reckoned the fecond city in Eng- 
land } but though it ft^iids upon more "round, it is inferior 
in trade, wealth, and number of people, to Briftol. The 
inhabitants are reckoned at 12,78.4. It ia lituate in a fine 
plain, in the middle of the fhire, on both fide* the Oufc, 
wallet! -nd divided into four wards, containing 28 pirifhea. 
It enjoys large privilege* and immunities, conferred upon it 
by a fucccflion of kings from Henry II. and its chief ma- 
jnilratc Has the title of lord mayor, which is an honour pecu- 
liar to it and London. Richard II. made it a county of it* 
felf. The confervancy of moll of the rivers of the county, 
within certain limits, belongs to the lo»d mayor and aldcrmm. 
The middle arch of the bridge here over the Ouk is thought 
to equal the R’alto at Venice in architecture, height^and 
breadth, the diameter being 81 feet, and the height $1. 
Though this city is 6c mile* diftant from the fea. yet (hips 
of 7c tons hurdtn come up the river to it- The town-houle 
or Guild-hall (lands upon the bridge, and itt fujnrior in all 
refperts to that of London. In the Popifh times there were 
nine abbeys here, and a vaft number of churches ; but of 
the latter there arc only 17 now. The ftceplc of that of 
Allhailows is reckoned the fined in England The archbi- 
fhop has a fine palace; and the aflemb'y-room, defigned by 
the earl of Burlington, is very noble. Here arc plays, at- 
femhiiee, concerts, and the like entertainments, at feme 
houfc or other, almud every night in the week.. In the 
old cattle, built originally by William the Conqueror, and 
repaired in 17^ l, the alli/es arc kept. It lerves alfo for 
the county -gaol, which is the ncatcll and plcafantcll in Eng- 
land, with an area larger than that of the Kind's bench, 
and it has a handfome chapel in it, with a good allowance for 
a preacher. This city h"8 long given the title of Jukt U> 
(bmc branch o* thr royal family. 

The plenty and cheapud* of provisions induces many per- 
fons of imsll fortune, or that would live frugally, to take 
up their abode here ; and the vcncnblc remains of Roman 
antiquities, and thofe of a later date, as abbeys, churches, 
and cafllcs, procure this city a vifit from eve»y cuiious tra- 
veller. Mary Roman altars, urns, coins, irtferiptiont, Sec. 
have been found ; and Saxon coins are ftill extant that have 
been ft ruck here. The members for this city have prece- 
dence of all other*, except thofe of London, in the houfc of 
commons. An infirmary, alter the manner of thole of Bath, 
Briftol, Acc. hath been ere died in it ; aud a cotton manufac- 
ture cliablifhed and brought to great perfection. Betide* 
four weekly market*, it has a great many fairs; one, in par- 
ticular, every other Thurfday for cattle and (keep. W. 
Long. 1. 1 N. Lat. 53. 59. 

YORKSHIRE, the larked county of England, bound- 
ed on the fouth by Derbyftiire, Nottingham (hire, and Lin- 
colnfhirr; on the north by Durham and Weftmoreland; on 
the eatt by the Geiman Ocean ; and on the weft by Lam 
cafhire and A part of CL (hire. — L is upwards ot Ho mile* 
io length from cad to will, nearly as much in btradth, and 
•bout t6o in circumference, containing, in the whole, 2 6 
hundreds or wapentakes, 49 market-towns, 562 parifhes, 
242 vicarages, with many chapels of cafe, and 2330 villa- 
get. Its area is computed by some at 46S4 fquarc miles, 
by others at 4,77C,OCO acres, and its inhabitants at up- 
wards of $30, COO. It is divided into three parts or ridin 
viz the Weft, Eaft, and North; (o dt nominated from their 
futut'on. in refpeti of the city oLYrfrk. Each of thc r c is 
as lar^c, if not larger, than any ordinary county. There 
are other divisions, as Richmoudfturc, AUcrtonftiire, Huw- 


denfhirc, Hallanlhirej Craven, Cleveland, Maryland, Hoi- Newyorfr.^ 
demefs, &c. * * 

As the foil and face of the count ry vary gTeatiy, fo doe* 
the air. In the hilly parts the air is good, but the foil very 
indifferent ; of the lower fome are maifhy, others drier, arid 
the foil ot both tick ; hut the air of the former is more 
fo**py and unhealthy than that of the hitter. The manu- 
factures of this country ate cutlery and hand-ware* ; parti- 
cularly knives, bits, and fpun ; but the principal are (lock- 
ings and woollen cloth, with which it Supplies in a great 
meafure Germany and the North. As to the produce, it 
abound* in com, cattle, horles, lead, and iron, coal, wood, 
lime, liquorice, alu n, jet, fitc. It lies wholly in the north- 
ern circuit, a» d m*;ch the greater part of it in the diuceie of 
York ; that only which is called Ruhmondjb'rt belonging tea 
the diocefe of ( heller. The memhets it fends to parlia- 
ment are 30 ; of which two are for the (hire and 28 for the 
towns. 

AWBoii, one 6f the United State* of America, is 
bounded toward the fomh-eaU by the Atlantic Ocean j. 
call by Connc&icut, Maffachufets, and Vermont ; north by 
the 4;th degree of latitude, which divides it bom Canada ; 
north weft wardly by the river Iroquois or St Lawrence, and 
the lakes Ontario and Eric; (outhwcll and loutb by Beru- 
fylvauia a: d New Jcrfey. I he whole ftatc contains about' 

44,1:00 (quart miles, equal to 28,160,^00 acres. 

The fculementfc already made in this (late are chiefly up- 
on two narrow oblon-s. extending from the city of New 
York eaft and north. The one rail is Long Iflattfl, which 1 
is 140 miles Ion.:, and narrow, and fuVroundcd by the iea. 

The one extending north is about 40 mile* in breadth, and 
Infected by Hudfon’s river. Aud iuch is the mlrricdtioa 
of the whole (late by the branches or the Hudlon, tbe Dc- 
lawaic, the Sufquvhaunah, and * ther large rivers, that there 
w* few places throughout it* whole extent which are more 
than 1 c or 20 mile* tromfontc navigable dream. There are 
ttw iilh in the rivers, but in the brooks arc plenty of trout f. 
and on the lake* yellow perch, fuo-hJh, lAmon-trout, cat- 
fifli, and a variety of othcis. 

The State, to fpcak generally, abounds with lakes, fome 
of fait and others of (relit water. It is ipicrfc&cd by rid- ea 
of mountain* running in a uotth-eaft and iouih wed direc- 
tion. Beyond the AUegany mountains, however, the coun- 
try is a dead level, of a fine rich foil, covered, in its natural 
date, with maple, beach, birch, chetry. black- wain, t, loculi, 
hickory, and fome mulberry tree*. On the hanks ot lake 
Erie arc a few chefuut and oak ridges. Hemlock, fwsmwr 
arc interfpeifed thinly through the country. All tire creek* 
that empty into lake Erie have falls, which afford Ynauyv 
excellent mill feats. Eaft of the Allegany mountains the- 
oourtry is broken into hill* with rich intervening valleys. • 
The hills arr clothed thick with timber, and when cleared 
afford fine pafture ; the valkys, when cultivated, produce 
wheat, hr mp, flax, peak, graU, oats, Indian coin. Of the 
commodities produced from culture, wheal is thr ftaple; of 
which immense quantities are lailed and exported. Indian 
com and peafe are likewite railed for exportation ; and rye, 
oars, barley. See. for home conlunption. In fome parts of 
tbe State excellent dairies aie kept* which furnilh for the 
market butter |nd chi. eft. 

The fituation of New York, with refpedt to foreign mar- 
kets, has decidedly the preference to any other of the Uni- 
ted States. It has at all (cal n* ol the year a (hr rt and ca(y 
accefa to the ocean. Its exports to the ell Indie* arc, 
bifeuit, peak, Indian corn, applet, onions, boards, ilaves, 
horfes, ibetp, butter, checfc, pickled oyftcrs, beef, ar.d pork. 

Bui wheal u the ftaple commodity of the State, of which 

no 
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no 1c(* tksn 677*700 buft.el* were exported in the year 
177J, bcfidcs 2 5 s 5 tom nf bread and 2828 tons of flour. 
Infpc&ors of flour are appointed to prevent impolitions, and 
to fee that none is exported but that which is deemed by 
them imrdian table, bcfidcs the above mentioned articles, 
are exported flax feed, cotton wool, (arfaparilla, coffee, iu- 
dt.ro, rice, pig-iron, bar-iron, pot-afh, pearl-afh, furs, deer- 
fleins, logwood, fuftick, mahogany, bees wax, oil, Madeira 
wine, rum, tar, pitch, turpentine, whale fins, fifli, lugars, 
mola'Xcs, fait, tobacco, lard. See. but molt of thclc* articles 
are imported for re-exportation. In the year 1774, there 
were employed, in the trade of this State, 1075 vcflcls, whole 
tonnage amounted to 40,812. 

Since the revolution the literature of the State has enga- 
ged the attention of the le/illatuie. In one of their earliest 
kflions an act pafltrd, conftituting 21 gentlemen (of whom 
the governor and lieutenant-governor for the time being arc 
members rx cjjiciit) a body corporate and politic, by the 
name and flyle of " The regents of the univerfity of the 
Stale of New York." They arc intruded with the care of 
literature in general in the State, and have power to grant 
charters of incorporation for erecting colleges and academies 
throughout the date —are to vifit thefe inftitutions as o*tcn 
as they (hall think proper, and report their ftate to the le- 
piflature once a-year. All degrees above that of mafler of 
arts are to be conferred by the regents. A univerlai tole- 
ration is granted in religion. 

The fupremc legiflative powers of the State are vefted in 
two branches, a fenate and affembly. The members of the 
fenate arc eleded by the freeholders of the State, who pof- 
iefs freehold eftates to die value of L. too clear of debts. 
For the purpofe of ele&ing fenators, the State is divided 
into four great diftri&a, each of which choofcs a certain 
number. 

The affembly of the State is compofed of representatives 
from the feveral counties, chofcn annually in May. Every 
male inhabitant of full age, who has reiided in the State fix 
months preceding the day of election, and poffefling a free- 
hold to the value of L. 20, in the county where he is to 
give his vote ; or has rented a tenement thc-ein of the year- 
ly value of forty Drillings, and has been rated and a&ually 
paid taxes — is intitlcdto vote for reprefentadves in affembly. 
The number of rcpicfentatives is limited to goo. 

The fupreme executive power of the Stale is vefted in a 
governor chofen once in three years by the freemen of the 
State. The lieutenant governor is, by his office, prcfiduit 
of the fenate ; and, upon an equal divilion ol voices, has a 
catling vote; but has no voice on other ocrafions. The 
governor has not a feat in the legiflature ; but as a memlxr 
of the council of revifion and council of appointment, he 
has a vaft influence in the State. The council of revifion is 
compofed of the chancellor, the judges of the fupreme 
court, or any of them, and the governor. In the year 1 790 
the number of inhabitants in this State was 340,120, of 
whom 21,324 were negroes. 

AV«tf- 7 oxx, a city of North America, capital of the State 
of the fame name. It is iituated at the fouth-weft point of 
an ifland, at the confluence of Hudfon and Eaft rivers, and 
is about four miles in circumference. The lituation is both 
healthy and pleafant. Surrounded on all Tides by water, it 
is refreflied by tx>ol breezes in fummer, and the air in win- 
ter is more temperate than in other places under the fame 
parallel. York Ifland is 15 miles in length, and hardly one 
in breadth. It is joined to th^ main by a bridge called 
Kind’s Bridge. The channels between Long and Staten 
Jflands, and betw een Long and York I Hands, arc fo narrow 

to occasion an unulual rapidity of the lidos, which is in- 


cieafcd by the confluence cf the waters of Hudfon and Eaft 
rivers. This rapidity, in general, prevent* the obltruftion * 
of the channel by ice. There is no bafon or ba\ for the 
reception of (hips, but the road where they lie in Eaft river 
is defended from the violence or the fca by the iflands which 
interlock with each other; fo that, except that of Rhode 
Ifland, the harbour of New York, which admit* (hips of any 
burden, is the beft of the United States. The number of 
inhabitants in 1786 was 23,614. New York is 97 mile* 
north caft ot Philadelphia. W. Long. 74. 5. W. Lat. 40, 
43 - 

YOUNG (Dr Edward), was the fon of a clergyman of 
the fane name, and was bom about the year 1679. When 
fufficiently qualified, he was matriculated into All-Soula 
college, Oxford ; and defigning to follow the civil law, he 
took a decree in tbit profeflion. In this lituation he wrote 
his pgcms ( called 7 he Lajt Day, publifhed m 1704; which 
coming from a layman gave univerfal fa tis faction : this waa 
foon after followed by another, intitled The Farce of Religion , 
or V anquifbed l*vt. Thefe productions gained him a re- 
fpc&ablc acquaintance ; he was intimate with Addifon, and 
thus became one of the writers of the Spc&ator : but the 
turn of his mind leading him to the church, he took orders, 
was made one ot the king's chaplains, and obtained the li- 
ving of Welwyn in HartfouHhire, worth about L. 500 per 
annum, but be never rofe to higher preferment. For fome 
years before the death of the late prince of Wales, Dr 
Young attended his court pretty cor.ftantly ; but upon hit 
deceafr all his hopes of chuich preferment vauifhed ; how- 
ever, upon the death of Dr Hales, he was taken into the 
fervice of the princcfs-dowagerof Wales, and fucceeded hira 
as her privy chaplain. When pretty far advanced in lift, he 
married the lady Elizabeth Lee, daughter of the late earl 
of Litchfield. This lady was a widow, and had an amiable 
fon and daughter, who both died young. What he felt for 
their lofs, as well as for that of his wife, is finely expreffed 
in his Night Thoughts, in which the young lady is charac- 
terifrd under the name of Narcifla ; her brother by that of 
FhUandcr; and his wife, though namelefs, is frequently 
mentioned; and he thus, in an apoftrophe to death, deplore* 
the lofs of all the three. 

Initiate archer, could not once fuftice! 

Thy fhaft flew thrice, and thrice my peace was (lain. 

And thrice ere thrice yon moon renew’d her born. 

He wrote three tragedies, The Revenge^ fiufirit, and The 
Brothers. His fat ires, called Love of Fome the univerfa! 

arc by many cftcemtd his principal performance ; 
though Swift laid the poet fliould have been either more 
angry or more merry : they have been charaAcrifed as a 
firing of epigrams written on one fubjedt, that tire the read- 
er before he gets through them. I iis Complaint , or Night 
Thoughts, exhibit him as a moral and melancholy poet, and 
aic eftermed his maftcrpiccc. They form a fpreies of poe- 
try peculiarly his own, and in which lie has been unrival- 
led by all thole who attempted to write in thi* manner. 
They were writteq under the recent preflure of his forrovr 
for the lofs of his wife, daughter, and fon in law ; they 
are addu-ffed to Lorenzo, a man of ptcafurc and the 
world, ar.d who, a* it is infinuated by fomc. is his own 
fon, but then labouring under his father's difplcafure. A» 
a profe-writer, he arraigned the prevailing manners of hit 
time, in a work called The Centaur no/ Falu/out ; and when 
he was above 80 years of age, publifhed Conjectures on Origin 
nal Comfyfition. He publifhed fomc other pieces ; aird the 
whole of his works are colle&cd in 4 and 5 vwl* 1 2mo. Dr 
Young’s turn of mind was naturally f Jenin; and he ufually, 
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Youn^. when at home In the country, fpeut many hours of the day 
walking in hii own church yard among the tomb*. Hit 
converiation, hii writings, had all a reference to the life af* 
ter tin's ; aod this turn of difpotition mixed itfelf even with 
his improvements in gardening. He had, for inflance, an al- 
Cove with a bench, fo painted near his haute, that at a dif- 
tance it looked as a real one which the fpc&ator was then 
approaching. Upon coming up near it, however, the de- 
ception war perceived, and this motto appeared, /uvj/Hitia nun 
detipium, ** The things unften do not deceive us/* Yet, 
not A’ithftanding this gloomincfs of temper, he was fond of 
innocent fports and amufement ; he inllituted an affembly 
and a bowling-green in the parilh of which he was reftor, 
and often promoted the gaiety of the company in perfon. 
His wit was generally poignant, and ever levelled at thofe 
who teftitied any contempt for decency and religion. His 
epigram, fpokco citempore upon Voltaire, is wdl known 5 
who happening in his company to ridicule Milton, and the 
allegorical personages of Death and Sin, Young thus ad- 
drcJTcJ him : 

Thou art fo w-itty, profligate, and thin. 

You fecin a Milton with !m Death and Sir.. 

One Sunday preaching in office at St James's, he found, 
that though he ftrove to make his audience attentive he 
could not prevail. Upon which his pity for their folly rot 
the better of all decorums, and he fat back in the pulpit 
and burft into a flood of tears. Towards the latter part of 
life he knew his own intimities, and fuffered himU lf to be 
in pupilage to bis houfc-kccpcr ; for he con tide red that, at 
a certain time of life, the fecund childhood of age demand- 
ed its wonted protc&iou. His fan, whole boy iTh follies were 


long obnoxious to paternal feventy, was at laft forgiven in Tooth 
his will ; and our poet died regretted by all, having per- H 
formed all that man could do to fill his poll with dignity. , unT ' , 
His death happerfed in 1 765. 

YOUTH, that ftatc of man in which he approaches to- 
wards his greateft perfeftion of body. 

YPRES, a handfome, large, and populous town of the 
Auftrian Ncthcilands, with a bilhop's fee. It has a confi- 
dcrable manufactory in cloth and lerges, and every year in 
Lent there is a confiderable fair. It is one of the barrier 
towns, but was betieged and taken by the French in 1744. 

It is feated on a fertile plain on the river Yprc, in E. Long. 

2. 48. N. Lat. 50. 51. 

* YUCCA, Adam's Niedle, in botany; a genus of plants 
of the elate hexjrtfris and order manogyMa. The corolla is 
campanulas and patent, tlnere is no ftyle, the capfulc is tri- 
locuUr. There are four fpecies, none of which are natives 
of Britain. All of them are exceedingly curious in their 
growth, and are thetefore much cultivated in gardens. The 
Indians make a kind of bread from the roots of this 
plant. 

YULE, Yoot, or fu/. See Iul. 

YU NX, in zoology, * genus of birds of the order pic 4. 

The bill is fhort, roundiih, and pointed ; the noil tils con- 
cave and naked ; the tongue very long and cylindrical ; 
there arc two fore and two hind claws. There is only one 
fpecies, the torqvil/a, wry-neck, which is a native of Europe, 

Alia, and Africa, aod is often feea in Britain, It is afb- 
coloured above, with light black and brown ftrokes. Be- 
neath light browu, with black fpots. Tail a/h-colour, with 
four blaDt bars. Weight i£oz. 1 rides hazel. Length 7 
inches. Migrates. 


Z- 


^ or z, the 24th and lift letter, and the 19th confonant 

Zun. of our alphabet ; the found of which is formed by a 

'' motion of the tongue from the palate downwards and up- 
wards to it ajpin, with a (hutting and opening of the teeth 
at the fame time. This letter has been reputed a double 
confonant, hiving the found J * ; but fomc think with very 
little reafon : and, as if we thought otherwife, we often 
double it, as In /: itzfe, muzzle, Arc. Among the ancients, 
Z was a numeral letter, fignifying 2 coo ; and with a dalh 
added a- top, Z tignified 2000 times 2000, or 4,000,00c. 

In abbreviations this letter formerly flood as a mark for 
fevcral forts of weights; fometimes it tignified an ounce and 
a half ; and very frequently it flood for half an ounce ; 
fometimes for the eighth part of an ounce, or a dram Troy 
weight ; and it has in earlier time* been ufcd to exprefs the 
third part of an ounce or eight fcruples. ZZ were ufcd by 
fome of the ancient phyficians to exprefs myrrh, and at pre- 
fent they are often ufed to fignify zinziber or ginger. 

ZAARA, ZAPAR.A, Sahara, or the Dtfert , a vsll coun- 
try of Africa, bounded on the north by Barbary, on the 
caft by Fczzan and Cafhna, on the fouth by Tombufkoo, 
and on the well by the Atlantic Ocean. Zaara contains a 
variety of wandering nations, all proceeding from Arabs, 
Moors, and fugitive Portuguefc, who took refuge there 
when the family of the Sheri fs made thcmfelves mailers of 
the three kingdoms of Barbary. All thefe people bear in- 
dtfcriminately the names of Nari t Mecrt, or Arabs, They 
* Vot. XVIII. Tart IL 


are fubdivided into various nations, of which the mod con- 
fidcrablc ere the Mongearts, Trafars, and Bracnars. The Zabulm. 
Mongeatts lead a wandering life, and live chiefly on the 
milk of their flocks, with a tittle barley-meal, and fome 
dates. The poorer fort go naked, except the females, who 
commonly wrap a clout about their middle, and wear a kind 
of bonnet oa their head ; bot the wealthier fort have a kind 
of loofc gown, made of blue callicoe, with Urge fleeves, that 
is brought them from Negro-land. When they move from 
one place to another for frclh paflure, water, or prey, mod 
of them ride on camels, which have generally a fort of (ad- 
dle between the bunch and die neck, with a tiring or ftrap 
mn through their nullrils, which ferves for a bridle ; and 
inflead of fpuis they u(c a Iharp bodkin. Their tents or 
huts are covered with a coarfe fluff, made of camel’s hair, 
and a kind of wool or mofs that grows on the palm trees. 

Thefe Arabs live here under the government of their (heiks 
orcheyka; as in Arabia, Egypt, and other places. The 
other two tribes arc rather more civilifed. They are all 
Mahometans. 

ZABULON (anc. geog.), one of the twelve tribes; 
bounded on the north by the tribes of A (her and Naph* 
thali; on theeafl by the fea of Galilee; on the fouth by the 
tribe of Iflachnr or the brook Cifon, which ran between 
both; on the vrefl by the Mediterranean ; fo that it touched 
two fcas, or was bimarous. 

Zabvlom (anc. geog.), a very ftrong towm io th$ tribe 

6 & of * 
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Zscynthw of that name, oa the Mediterranean, fimamed ttf mn, near pofal, to have a cord about bir neck, in order that he might 


y r 4 '{, m Ptolcmai* : its vicinity to which r.akta it probable that it 
— i alfo Chabulon, unlrfs either name is a faulty reading in 


be immediately (Wangled, if thofc alterations were cfteeincd 
no better than the bws already dUblilhed. Diodorus jii- 
Jofcphus ; diflant about 60 ftadia from Ptolemairf. culu* attributes the tune tiring to Charouda* Icgiftator of 

ZACYNVHtfS (anc. geog.), an ifland to the fouth of the Sybarites. 


Zwna. 


Cephalcnia do ftadia, but nearer to Pelopooncfus, in the I« 
•ni*n Sta, formerly fobjed to UlyfFes, in coinpafi above 
160 ftadia, woody and fruitful, with a coniidcraMc cotrno- 
mirwd town and a port. The iftand lies over again ft Elis, 
having a colony of Achtans from Pcloponnefua, over again ft 
the Corinthian Gulf. Both iftand and town are cow called 
Zuntf, 

ZAFFRE, is the oxvd of cobalt, employed for painting 
pottery ware and porcelain of a blue colour. The method 
of preparin'.’ it it as follows : The cobnk taken out of the 
mine is broken with hammers into pieces about the fize of 
an hen's egg ; and the ftony involucrum, with fuch other 
heterogeneous matters as arc diftin^uifhablc by the eye, are 
JWafrfUf't fepantted as much as pofliblc. The chofeo mineral is then 
Lf -ftJt't pounded in damping mils, and lifted through brafs wire 
Mu*r*Jfy. f irvW< The lighter pnrts arc wafhed off by water, and it is 
afterwards put into a large flat-bottomed arched furnace, re- 
fembling a baking oven, where the flame of the wood rever- 
berates upon the ore ; which is occafionally ilirred and 
turned with long handled iron hooka or rakes ; aud the 
procefs is continued till it ceafes to emit any fames. The 
oven or furnace is terminated by a long horizontal gallery, 
which ferves for a chimney j in which the arfente, naturally 
mixed with the ore, fublimes. If the ore contains a little 


ZAMA (anc. gcog.), a town of Chamsne, a diftrid of 
Cappadocia, of unknown filustio.i.— Another Zama, of 
Mtlopotamia, on the Sancoras, to the fomh of Nifibia.— A 
third, of h'umidia, diltant live days journey to the weft of 
Carthage: it was the other royal iclidence of the king* of 
Numidia, hence called Zama Rtgia. It flood in a plain ; 
was ftrongcr by an thau nature ; richly fupplicd with every 
ncccftary ; and abounding in men, and every weapon both 
of defence and annoyance. 

The Lift of thc(e is remarkable for the decifive battle 
fought between the two greatcil commanders m the world, 
Hannibal the Carthaginian and Scipio Africanus. Of this 
engagement, theruoft important perhaps that ever wu fought, 
Mr Hooke gives m the folio wing account. 

“ Scipio drew up his army after the Roman manner, ex- 
cept that he placed the cohorts of thr Principe* dire&ly be- 
hind thofc of the Haltati, fo as to leave fufficient fpace for - 
the enemy's elephants to pafs through from front to rear. 
C. Lai ins was polled on the left wing with the Italian borfe, 
and Mafinifla with his Nuinidians on the right. The in- 
tervals of the firft line Scipio tilled up with his Vcfitcs, or 
light-armed troops, ordering them, upon a fignal given, to 
begin the battle ; and in cafe they were remitted, or broke 
by the elephants, to run back through the lane* before men- 


bifmuth, as this ferni metal is very fufible, it is cohered at the tinned, suid continue on their flight till they were got he. 


bottom of the furnace. The cobalt remains in the (late of 
dark grey oxyd, and is called ’zaffh. One hundred pounds of 
the cobalt ore lofc 20 and even 30 f*r cent, during this ope- 
ration, which is continued 4 or even 9 hours, according to 
the quality of the ore. The roafted ore being taken out 
from tbe furnace, fudi parts as are concreted into lumps 
are pounded and lifted afrefh. Zaffre, in commerce. 


hind the Tirana. Thofe that were wounded, or in danger 
of being overtaken, were to turn off to the right and left 
through the fpaces between the lines, and that way cfcape 
to the rear. 

" The army thus drawn up, Scipio went from rank to 
rank, urging Iris fotdiers to confidcr the cnnfrquences of a 
defeat aud the rewards of vi&ory : on the one hand, ccr- 


never pure, being mixed with two or rather three parts of tain death or flavrry (for they had no town in Africa ftmng 
powdered fliuts. A proper quantity of the beft fort of enough to protect them) ; on the other, not only a lafting- 


thefe, after being ignited in a furnace, are thrown into wa- 
ter to render them liable, and more eafdy reduced to pow- 
der; which, bring fifted, is mixed with the zaffre, accord- 
ing to the before-mentioned dole ; and the mixture is put 
into calks, after being moiftened with water. This oxyd, 
fufed with three parts of fand and one of pot- aft, ftmns a' 
blue glaft ; which, when pounded, lifted, and afterwards 
ground in milla, included in large calks, forms /malt. 

The blue of zaffre is the muft (olid and fixed of all the 
colours that can be employed in vitrification. It fuffers no 
change from tbe mod violent fire. It is fucccfsfully em- 
ployed to give (hades of blue to enamels, and to the cryftal- 
glidTes made iu imitation of force opaque aod tranfpamit 
precious ftones, as the lapis lazuli, the lurquois, the Tap- 
jhire, and others of this kind. 

ZALEUCUS, a famous legiflator of the Locrians, and 
the difciple of Pythagoras, flourifhed 300 years B. C. He 
nude a law, by which he punifhed adulterers with the lofs 
of both their eyes ; and his for. offending, wu not abfolvcd 
from this punsfbmcot: yet, to (how the father a* well as the 
juft lawgiver, he put out bis own right, and his Ton's left 
eye. This example of jufticc and (evenly made fo ftrong 
an impreftion on the minds of his fubjeda, that no infiance 
was found of the commiflion of that vice during the reign 
of that legiftator. It is added, that Zakucua forbad any 
wioc being given to the fick on pain of death, unlefs it waa 
prescribed by the phyiicians ; and tliat he was fo jealous of 
his laws, that he ordered, that whoever was delirous of 
changing them, Ibodd be obliged, when he made the pro- 


fuperiority over Carthage, but the empire of the reft of the 
world. 

** Hannibal ranged all his elephants, to tbe number of 
above 80, in one ft out. Behind theft* he placed his rncsce* 
narici, confiding of 12,000 meu, Ligurians, Gauls, Bales res, 
and Mauritanians. 

44 The new levies of Carthaginians and other Africans* 
together with 4QO0 Macedonian*, under a general named 
Scfiater, compofed the fecon i line. Aod in the rear of all, 
at the dirt anc c of about a j 111 long, he ported his Italian 
troops, in whom he chiefly confided- The Carthaginian 
horfc formed his right wing, the Numidian* his left. 

41 He ordered their fevers! leaders to exhort their troopa 
not to be difeouraged by their own weaknefs, but to place 
the hope of vidtory in him and his Italian army ; and parti- 
cularly direAcd the captains of the Cattbagimans to rep>o> 
fent to them what would be the fate of their wives and chil- 
dren if the event of this battle fhould not prove fucccls'uL 
The general himfclf, walking through the ranks of his Ita- 
lian troops, called upon them to be mindful of the I 7 cam- 
paigns in which they had been icllow-foldim with him ; wul 
of that conftant feries of victories by which they had extio- 
guifhrd in\bc Romans all bupe of ever being conquerors. 
He urged them to remember, above all, the battles o* T re- 
bia, Thrafy menus, and Cannz ; with any of which the ap- 
proaching battle was in no wife to he compared, either 
with refpeft to the bravery or tlte number of the enemy. 

4 The Romans were yet unfoilcd, aud in the height ot their 
(Length, when you firft met them la the field > ucvcrthclefis 

you 
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you vawpn/W them. The fold in s now befott u» art fir 

■“v"*" ' titer thr children of the vanquifhed, or the remains of thofe 
whom you have often put to flight in Italy. Maintain 
therefore your general's glory and your own, and cllahlilh 
to yourfclves the name of invincible, by which you are be- 
come famous throughout the world.* 

** When the Nuraidians of the two armieji had fkirmifh- 
ed a while, Hannibal ordered the manager* of the elephants 
to drive them upon the enemy • Some of tltc beads, fright- 
ened at the noiCe of the trumpets and other inilnmients 
of war which founded on all tides, immediately ran back 
amori^fl the Numidiaos of the Carthaginian left wing, and 
put then into confufion ; which Maftniila taking advantage 
of, entirely routed them. Great deftrudtion was made of 
tltc Vtlitcs by the reft of the elephants, till thefe alfo being 
terrified, fume of them ran through the void fpaces of the 
Roman army which Scipio had left for that purpofej others 
falling in among the cavalry of the enemy's right wing, gave 
Laelins the fame opportunity againft the Carthaginian horfc 
as had been given to Mafiniffa againft the Numidian, aid of 
which the Roman did not fail to make the fame ufe. Af- 
ter this the infantry of the forcnioft lines joined battle. 
Hannibal's mercenaries had the advantage in the beginning 
of the conflict ; but the Roman Hallatr, followed and en- 
couraged by the Principea, who exhorted them to fight 
manfully, and Ihowed tlremfclvcs ready to aflift them, brave- 
ly fuftained the attack, and at length gained ground upon 
the cut my. The mercenaries not being fcaforubly fupport- 
cd by their fecund line, and therefore thinking thcmlclves 
betrayed, they in their retreat fell furioufly upon the Afri- 
cans; fo that thefe, the liailati coming up, were obliged to 
fight for fume time both again ll their own mercenaries and 
the enemy. When the (wo Carthaginian lines had ceafed 
their mutual rage, they joined their Arength ; and though 
now but a mere throng of men, broke the liailati : but 
then the Principcs advancing to the afliftance of the latter, 
reftored the battle ; and ttoft of the Africans and mercena- 
ries were here cut off. Hannibal did not advance to their 
, relief, the Roman Triarit not having yet engaged, and the 
Principal being ildl in good order ; and left the routed A- 
fricans and mercenaries ibould break the ranks of jiis Italian 
foldiers, he commanded thefe to prefent their fpcarg at thole 
who fled to them for proteflion, which obliged the runa- 
ways to move off to the right and left. 

u The ground over which the Romans muft march be- 
fore they could attack Hannibal being ftrewed with heaps 
of dead bodies and weapons, and being flipper y with blood, 
Scipio feared that the order of liis battalions would be 
broke, (hould he pals it haftily. To avoid this m&hicf, he 
commanded the Haftati to give over the purfuit, and halt 
where they were, oppofite to the enemy’s centre : after 
which, having fent all lii» wounded to the rear, he advanced 
leifurety with the Principcs and Triarii, and placed them 
on the .wings of the Haftati. Then followed a fharp en- 
gagement, in which victory was long and eagerly difputcd. 
It would leem that the Romaos though fuperior in num- 
ber, were once upon the point of lofiitg the day ; for Poly- 
bius tells us, that Mafiniffa and Ltelius came very fc.ifon- 
ably, and as if fent ftom heaven, to their afliftance. Tbefe 
generals being returned from the purfuit of the cavalry, fell 
hidden] y upon the rear of Hannibal’s men, rood of whom 
were cut off in their ranks; and of thofe that fled, very 
few cfcapcd the horie, the country all around being a 
plain. 

“ There died of the Carthaginians in the fight above 
20,000, and almoft the like number were taken prifoners. 
The lots on the fide of the Romans amounted to about 
2000 meu. Hannibal e leaped with a few horfe to Adru- 


metum, having performed every thiag in the engagement lu*o6m 

which could be expelled from a great general. His army 
(fays Polybius) could not have been more flcilfully drawn ' ^ 

up. For as the order of the Roman battalions mokes it 
extremely difficult to break them, the Carthaginian wifely 
placed hi* elephants in die front, that they might put the 
enemy in coafufiou before the armies fliould engage. In 
his fir ft line he placed the mercenaries ; men bold and ac- 
tive, but not well dilcipliatd, that by their impetuofity be 
might give a check to the ardour of the Romans. The 
Africans and Carthaginians, whofe courage he doubted, 
he polled in die middle between the mercenaries and hia 
Italian foldiers, that they might be forced to fight, or at 
leal! that die Romans, by flaugbtering them, might fatigue 
thcmlclves and blunt their weapons. Lall of all, he drew 
up the troops he had difeiplined himfelf, and in whom he 
chiefly confided, at a good diitance from the fccond line, 
that the might not be broken by the route of the Africans 
and mercenaries, and kept them in referve for a vigorous at- 
tack upon a tired and weakened enemy.’* 

ZANGUEBAR, a country in Africa, lying on the 
caftern coaft, between three degrees of north Latitude, and 
1 8 fouth. It includes feveral petty kingdoms, in which 
the Portuguefe have various fcttlements. The inhabitants, 
except thole converted by the Portuguefe, are all Mahome- 
tan* or idolaters ; and the latter much the more numerous. 

The names of the principal territories arc Mom&aza, Z.*r- 
mon t AIeiinJa t i^uio/a, and Afifamliyut. The Portuguefe 
have built feveral forts in Mumba4a and Mofcmbiquc, and 
have icttkd feveral colonics there. They trade with the 
negroes for Haves, ivory, gold, oftrich-feathers, wax, and 
drugs. The productions arc much the lame as in other 
parts of Africa between the tropics. 

ZAN 0 N 1 A, in botany ; the name of a genus of plants 
of the order clals pentanJria. The characters are 

thefe : it produces feparatc male aad female flowers ; in the 
male flower the cup is a perianthium, computed of three 
leaves of an oval figure, expanding every way, and ftiurtcr 
thou the flower ; the flower is mooopctaleus, but divided 
into five feginents, and has an open mouth ; the fcgments 
arc are c< jual in faze, and bend backwards ; the 

ffamina are five filaments of the length of the cup, Handing 
open at their ends, and terminated by fun pie apices ; the fe- 
male flowers grow ou lepaiatc plants, and ltave the cup and 
flower the fame as in the male, only that the cup ft and* 
upon the germen of the pifttl ; this germen is oblong, and 
from it arc propagated three reflex conic ftylcs ; the ftig- 
mata arc bifid and curled ; the fruit is a long and very large 
berry, truncated at the cod, and very fmall at the bafe ; it 
contains three cells, and has a curled future near the apex ; 
the feeds arc two ; they arc of an oblong figure, and flit. 

There is one fpccies, the india. 

ZANTE, an ifland of the Mediterranean, near the coaft 
of the Mores, 1 9 miles louih-caft of the ifland of Ccphalouia, 
belonging to the Venetians. It is about 24 mika in length 
and 12 in breadth, and very plcalant and fertile ; but itt 
principal riches ccnfift in currants, with which it greatly 
abounds 1 hey arc cultivated in a very large plain, under 
the Ihclter of mountains on the (here of this ifland ; for 
which realise tire fun has greater power to bring them to 
p erf eft maturity. The town called VLante may contain near 
20,030 inhabitants; the whole ifland contains about 40,000. 

The houfes arc low, on account of the frequent earthquakes, 
for fcarcc a year pa fie* without one ; however, they do no 
Jjreat damage. The natives fpcak both Greek and Italian. 

Fhcrc are very few Roman Catholics among them ; but 
they have a bilhop as well as the Greeks. This place haa 
no fortifications, but there is a fortrefs upon an eminence 
6 B 2 planted 
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Ti'iMcxj* planted with cannon. In one part of this iflaod Is a place 
, jm which (hakes when trod upon like a quagmire ; and 3 fpring 

which throws out a great deal of bitumen, cfpccially at the 
.rtime of au earthquake. It ferves inftend of pitch to pay 
the bottom h of the (hips, and about ICO barrds in a year 
are ufed for this puipofe. There are about 50 villages in 
the ifland ; but no other large town be fide Zante. It is 
(rated on the cailcin fide of the ifland, and has a good har- 
bour. The Engliih and Dutch have each a fa£.ory and 
conful here. E. I-org. 21. 3. N. L»t- 37. 53. 

ZAN I'HOXYLUM, the toothacw-taee, in botany ; 
a genus of plants of the clafs of diacia, and order of pen- 
tandria ; and in the natural frrtem arranged uuder the 46th 
order, Hedercut *. The calyx is quinquepartite ; there is 
no corolla ; the female flower has five piftils and as many 
monofpermous capfuks. There arc two fperies, the data 
hemlit, and the trifaliatvm ; neither of which arc natives 
of Britain. 

ZAPATA, a kind of fcaft or ceremony held in Italy, 
in the courts of certain princes, on St Nicholas** day ; 
wherein people hide prefents in the fhocs or flippers of 
thofe they would do honour to, in fnch a manner as may 
fnrprife them on the morrow when they come to drefs; 
being done in imitation of the pra&ice of St Nicholas, who 
ufed in the night-time to throw purfes of money in at the 
windows to marry poor maids withal. 

ZEA, Indian Corn, in botany ; a genus of plants of 
the clafs rr.onercia , order triandria . The male-flowers are 
placed on diffind fpikes ; tlft calyx is a biflorous, besrdlefs 
glume ; the corolla a bcardleU glume ; the female caiyx is 
a bivalve glume, as is the corolla. There is one filiform, 
pendulous ityle ; the feeds arc folitary and buried in an 
cblong receptacle. There is only one fpecies, the Majt, 
maize. The Indians in New England, and many other 
parts of America, had no other vegetable but maize or In- 
dian corn for making their bread. They call it ♦* veatbm ; 
and in the United States of America there is much of the 
bread of the country made of this grain, not of the Eu- 
ropean corn. In Italy and Germany alfo there is a fpccics 
of maize which is the food of the poor inhabitants. 

The ear of the maize yields a much greater quantity of 
grain than any of our corn ears. There arc commonly 
about eight rows of grain in the ear, often more, if the 
ground be good. Each of thefe rows contains at leaf! 30 
grain*, ar.d each of thefe gives much more flour than a 
grain of any of our corn. The grains are ufually cither 
white or ycllowifh; but fometimes they arc red, bluifh, green 
i!h, or olive- coloured, and fometimes ftriped and variega 
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tried yet whether it will cryftaUize into fugar ; but in all 
probability it will. 

The Americans plant this corn any time from the be- 
ginning of March to the beginning of June ; but the bell 
Icafob is the middle of April. The favage Indians, who 
knew nothing of our account of mouths, ufed to guide 
them! elves in the feed-time of thtsufcful plant by the bud- 
ding of forae particular trees of that country, and by the 
coming up of a* fort o( fifh into their rivers which they call 
the alotfe. Thefe things were both fo regular, that they 
were in no danger of reilUking the time. 

The manner of planting inaiac is in rows, at equal dif- 
tanccs, every way about five or f\x feet. They open the 
earth with a hoe, taking away the furfacc to three or four 
inches deep, and of the breadth of the hoc ; they then throw 
in a little of the finer earth, fo as to leave the hoe four 
inches deep or thereabouts, and in each of thefe holes they 
place four or five grains at a little dillancc from one ano- 
ther. It two or three of thefe grow up, it is wry well ; 
forac of them are ufuallv deAroyed cither by the birds or 
other anim.ds. 

When the young plants appear, they hoc up the weeds 
from time to time; and when the (talk gather* fomc ftnngth, 
they raife the earth a little about it, and continue this at 
every hoeing till it begins to pot forth the ears ; then they 
enlarge the hill of earth, round the root, to the fize of" a 
hop-hill, and after this they leave it till the time of haiveft, 
without any farther care. When they gather the ears, they 
cither immediately ft rip off the corn, or elfe hang up the 
cars, tied in traces at di dances from one another; for if 
they are laid near together, they will heat and rot or elfo 
fpro'.it and grow ; but kept cool and feparate, they will re- 
main good all the winter. The bed method is to threfh 
out the corn as foon as the harveft it over, to dry it well 
on mats in the fun, and then lay it up in holes of the 
ground, well lined with mat?, gmfi, or the like, and after- 
wards covered at top with more earth. The moil careful 
among the Indians ufe this method, and this fort of fubter- 
ranean granary always proves good. 

Hie ufet of this plant among the Indians arc very many. 
The great article Ib the making their bread of it ; but be- 
tides this, the (talks, when cut up before they are too much 
dried, are an excellent winter food for cattle ; but they 
ufually leave them on the ground for the cattle to feed 
ou. The hulks about the ear arc ufually feparated from 
the rett, and make a particular fort of fodder, not inferior 
to our hay. The Indian women have a way of flitting them 
into narrow parts, and they then weave them artificially 


ted. Tliis fort of grain, though fo cflentially neceflary to into baskets and many other toys. The original way of 
the natives of the place, is yet liable to many accidents, eating the grain among the Indians was tliis: they boiled 
It does not ripen till the end of September ; fo that the it whole in water till it fwellcd and became tender, and then 
rains often fall heavy upon it while on the ftalk, and the they fed on it cither alone or eat it with their h(h and ve- 
birds in general peck it when it is foft and unripe. Na- nifon iuftcad of bread. After this, they found the way of 
tore has, to de‘cnd it from thefe accidents, covered it with boiling it into a fort of pudding, after bruiting it in a mor- 
a thick hulk, which keeps off flight rains very well ; but tar; but the way of reducing it to flour is the belt of all. 


the bitds, if not frighted away, often cat through it, and 
devour great quantity of the grain. 

There are three or four varieties of maize in different 
parts of America. That of Virginia is very tall and robull, 
growing to feven or eight feet high ; that of New England 
is (barter and lower. And the Indians farther up in the 
ectutry have a yet fmaller kind in common ufe. The 
italic oi the maize is joined like the fugar-caoe ; it is very 
foft and juicy, and the juice is fo fweet and faccharine, that 
a iyrup, as iweet as that of fugar, lias been often made of it ; 
and things fwcetened with it have been found not diffin- 
guiihabic from thofe done with lugtr. It has not been 


They do this by parching it carefully in the fire, without 
burning, and then beating it in mortar? and lifting it. This 
flour they lay up in bags as their conllant provition, and 
take it out with them when they go to war, eating it cither 
dry or with water. The Englifh have contrived, by mix- 
ing it iuto a ttiff paAe, either by itfrlf or with rye ov 
wheat-meal, fermenting it with leaven or ycaft, and baking 
it in a hot oven, to make good bread of it. They have 
likewlfe found out a method of making good beer, either 
of the bread or by malting the grain. 

ZEAL, pafiLmate ardour for any perfon or caufc. It is 
molt ircqucutly ufed to denote a Uiong ami warm attacb- 
« Kent 
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Zealand «cnt to the diftingu idling do&riocs or worftip of fomc par- 
ticuiar t’ett of Chrittians. Thus we fay, a zealous Calvimfi, 
“ sir mi hum, or Papjl » though we may likcwife with the great* 

ell propriety (ay of an upright and bcucvoUm man, that he 
is zextou* of good o»rii. 

ZEALAND, the chief of the Danilh iflands, is firuated 
at the entrance of the Baltic Sea, bounded hv the Schfg* 
gerrac Sea on the north ; by the Sound, which fcpanlcs it 
from Scbnncn, on the call ; by the Baltic Sea on the fuuth; 
and by the itrait called the Great Beit, which feparates it 
from the ifiand of Funen, on the welt ; being ot a round 
figure, near 200 miles in circumference : the cnief town is 
Copenhagen. 

Zealand, is aHo a province of the United Netherlands, 
confiding of eight iflands, which he in the mouth of the 
river Schtld, bounded by the province of Holland, from 
which they are feparated by a narrow channel on the north; 
by Brabant on the raft ; by Flanders, (torn which they arc 
feparated by one of the brant bes of the Scheld, on the 
iuuth ; and by the German Ocean on the wed. 

Ntxv Zs-iL isn, a country of Ada, in the South Pacific 
Ocean, firll d: (covered by Tafman, the Dutch navigator, 
in the year 1642, who gave it the name of Stolen Land, 
though it has beta generally diftiuguifhcd in our maps and 
cliarts by the name of AVw Zealand, and was fuppoled to 
be part of a fouthern continent : but it is now known, from 
the Ute difcuveiies of Captain Cook who failed round it, 
to coulid of two large ulands, divided from each other by 
a ftrait four or five leagues broad. They are fituated be- 
tween the latitudes or 3 4 and 48 degrees fotith, and be- 
tween the longitudes of 166 and 180 degrees eafl from 
Greenwich. One cf thefe ifiands is far the moft part 
mountainous, rather barren, and but thinly inhabited ; but 
the other is much more fertile, and of a letter appearance. 
In the opinion of Sir Jofcph Banks and Dr fiolandcr, 
every kind of European fruits, grain, and plants, would 
flourifh here in the utmofl luxuriance. From the vegeta- 
bles found here, it is fuppofed that the winters arc milder 
than thofc in England, and the fummers cot hotter, though 
more equally warm \ fo that it is imagined, that if this 
country were fettled by people from Europe, they would, 
with moderate induftry, be foon fupplud, not only with 
the neccdariei, but the luxuries of life, in gteat abundance. 
Here are forefts of vaft extent, tilled with very large tim- 
ber trees ; and near 4.0c plants were found here that had 
not been dcfcribcd by tbc naturaliils. The inhabitants cf 
New Zealand are flout and robuil, and equal in flatnre to 
the largril Europeans. 'I heir colour in general in brown, 
but in few deeper than that of the Spaniard who has been 
expoied to the fun, and in many not fo deep ; and both 
lexes have good features. Their drefs is very uncouth, 
and they mark their bodies in a manner Jirnil.tr to the inha- 
bitants of Otabeite, and which is called t JUivmg. Their 
principal weapons arc lancet, darts, and a kind of* battle- 
axes ; and they have generally ihown lhcmldvcs very hottik 
to the Europeans who have vifited them. 

ZEALOTS, an ancient feA of the Jews, fo called from 
their pretended xeal for God’s law and the honour of re- 
ligion. 

ZEBRA, in zoology. See Eqyus. 

ZEBU, in zoology ; a name given bv M. de Buffon to 
the bo« indicot of Lim acua. Sec Bos, vr. 

ZECHARI.-tH, a canonical bock of the Old Tcftamcnt. 
See Sca*rTUAi, n® 80. 

Z EC Id IN, or Zlcchino. See Sequin. 

ZEDOr.RY, in the materia mcdica. See K jess zee*! A. 

ZELL, a city of Germany in the circle of Lower Sa- 


xony, capital of the duchies of Zell and Lunenburg, fituated Zembla 
at the confluence of the rivers Aller and Fuhfe, 30 miles ^ 
north of Hanover, and 40 fouth of Lunenburg. - E. Long. Clt 
10. 1 2. N. Lat. 52. 49. 

ZEMBLA Nova, a very Large iflsnd, lying in the 
Northern Ocean, to the north of Kuflia, from which it is 
feparated by the digit of Waigatc- it has no inhabitants 
except wild beads, particularly white foxe- and bears, la 
l $Vi a Dutch veficl was call away on the coafl, and the 
(hip*# company were obliged to winter here ; but ihcy did 
not fee the fun from the fourth of November to the begins 
ning of February, and had great difficulty to keep themielvcs 
from being frozen to death 

ZEMINDAR. See Hindustan, Vo!. VI II. page 
585. 

ZEND, or Zxnda vesta, a book aferibed t Zoroafter, 
and containing his pretended revelations; whieff the ancient 
Magicians and modern Perfect, called alfo Gatin, obicrve and 
reverence in the time manner a# the Chridians do the 
Bible, and the Mahometans the Koran, making it the foie 
rule bath of their faith and mauners. The word, it is (aid, 
originally fignities any inllmmcnt for kindling fire, and is ap- 
plied to this book to denote its aptitude for kindling the 
flame of religion in the hearts of thofe who read it. 

The Zcr.d contains a reformed fyftem of Magianifm ; 
teaching that there is a Supreme Being, eternal, lelf-cxift- 
ent, and independent, who created both light and darknefs, 
out of which he made all other things ; that thefe arc in a 
flate of conflict, which will continue till the end of the 
world ; that then there fhall be a general refurrc&ion and 
judgment ; and that juft retribution fhall be rendered unto 
men according to their works ; that the angel of darknefs 
with his followers fhall be confignedtoa place of cvcrlafting 
darknefs and punifhment, and the angel of light with his 
difriplcs introduced into a flate of everiafting light and hap- 
pincts ; after which light and darknefs (hall no mure interfere 
with each other. The Zend alfo enjoins the conflant main- 
tenance of facred fires and fire- temples for religious woifhip; 
the diftin&ion of clean and unclean beafts ; the payment of 
tithes to priefts, wh’dv arc to be of one family or tribe ; a 
multitude of wafhingt and purifications, refembling thofe of 
the Jcwifh law ; and a variety of rules and exhortations for 
the cxcrcife of bene vole ucc and charity. 

In this book there are many paftagrs evidently taken out 
of the Scriptures of the Old Tcllamcnt, particularly out of 
the Pfalms of David : The author repicfents Adam and Eve 
as the firft parents of all mankind, gives in fubilance the 
fame account of the creation and deluge with Mofcl, differ- 
ing indeed with regard to the former, by converting the fix 
days of the Mofaic account into fix times, comprehending 
in the whole 365 days ; and fpccks alfo of Abraham, Jo«» 
feph, Mofea, and Solomon. Moreover, Dr Baumgartcn 
aflcrts, that this work Contains doctrines, opinions, and fads, 
actually borrowed from the Jews, Chrifttans, and Mahomet 
tans ; whence, and from Other circumllanccs, he concludes 
that both tlie hiftory and writings of this prophet were pro- 
bably invented in the later ages, when the firt-worihippert 
under the Mahometan government thought fit to vindicate 
their religion from the fulpicion of idolatry. 

At whatever period the Zend may have been written; 
we sre affined by Dr Hyde that it is in the pure old Per* 
ban language, and in the character called Pepiavi. Some 
parts of it contain the original text, an * others Zoroatlcr’s 
fecund thoughts lubjoined, fur explaining more fully his 
doftrine. Theie were occafioncd by the oppofition of ad- 
verfarice, and unforefeen circumftanccB which occurred du- 
ring the fabrication of the impottuic. About 300 years 
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ith, ago, when the oldPerfian language had become antiquated and 
L lictlc underftood, qne of the de&oura of high-pr iefts among 

Jl ’ ™" the Perfect compofed the SadJo, which it a compendium in 
the vulgar or modern Pcrlic tongue, of thofe parts of thcZend 
that relate to religion, or a kind of code ot canons and pre- 
cept*, drawn from the theological writings of Zoroatter, 
ferviug aa an authoritative rule of faith and prs&ice for hi> 
followers. This Sadda is written in a low kind of Perlic 
verfe, and, as Dr Hyde iiriorme us, it is honurwm 1$ main- 
rum fa^it^Oy having many good and pious things, and other* 
very fuperftitlout and trilling. See Peric£i and Zoroas- 
ter. 

ZENITH, in allronomy, the vertical point, or a point 
«n the heavens drreflly over our heads. 

ZENO Eleates, an eminent Grecian philofopher, was 
born at Elea about 904 years before Clirift. He was a 
jealous friend of civil liberty., and is celebrated for hia cou- 
rageous and fuccefsful opposition to tyrants ; but the incon* 
fiQency of the ftoric* related by different writers concerning 
f'mftU't him in a great meafurc deftroys their credit. He cbofe to 
Jitfiiry tf in his fmsll native city of Elea ratber than at Athena, 

TMtfpty. becaufe afforded freer fcope to his independent and gene- 
rous fpirit, which could not eafrly fubmit to the reftraints 
of authority. It i* related, that he viadicated the warmth 
with which he relented reproach, by facing, 44 If I were 
indifferent to cenfure, I fhould alfo be indifferent to praifc.” 
The invention of the dialc&ic art has been improperly 
aferibed to Zeno ; but there can be no doubt that this phi- 
losopher, and other tncmphyfical difputants in the Elcatic 
fe£i, employed much ingenuity and fubtlety in exhibiting 
examples of mod of the logical arts, which were afterwards 
reduced to rule by Ariftotlc and otlters. 

According to Ariftoth, he taught, that nothing can be 
produced either from that which is fimilar ordiflimilar; that 
there is only one being, God ; who is eternal, homogene- 
ous, and fpherical, neither finite nor infinite, neither quief- 
cent nor mo viable ; that there are many worlds ; that there 
is in nature no vacuum ; that all bodies are compofed of 
four elements, heat and moilturc, cold and drynefs; and that 
the body of man is from the earth, and his foul an equal 
mixture of thefe four element*. He argued with great fob- 
tlety again!! the pofEbility of motion. If Seneca’s account 
of this philofopher defema credit, he reached the higheft 
point of fcepticifm, and denied the real cxiflence of external 
objeAs. The truth*!*, that after all tlial has been advanced 
by different writer*, it it impoffibic to determine whether 
Zeno underflood the term One, meUphyfically, logically, or 
phyfically ; or whether he admitted or denied a nature pro- 
perly divine. 

Zsxo, the founder of the feft of the Stoics, was born 
about 300 years before Chrift, at Citium in the ifland of 
Cyprus. This place having been or igi natty peopled by a 
colony of Phoenicians, Zeno is Comeumcs called a Phoeni- 
cian. His father was by profeffion a merchant, but dilbo- 
vering in the youth a ftrong propenfily towards learning, 
he early devoted him to philofophy. In his mercantile ca- 
pacity he had frequent occafion to vifit Athens, where he 
purchased fot his fon feveral of the writings of the mofl emi- 
nent Socratic philofopher*. Thefe be read with great avidity; 
and when he was about $0 years of age, he determined to take 
a voyage to a city which wajtfo celebrated both as a mart of 
trade arvd of fcicnce. If it be true, as fbnsc writers relate, 
that he brought with him a valuable cargo of Pfkcniciau 
purple, which was loll by (hipwrcck upon the coaft of Pi- 
ecus, tills circumftance will account for the facility with 
which he at firit attached bttsfelf to a fed. whofe leading prin- 
ciple was the contempt of riches. Upon his firft arrival in A- 
thens, going accidentally into the !hop of a bookfelier, he 


took up a wohime of the Commentaries of Xsnophoa [ and Zsna. 
after reading a few paffaes, was Cl> much delighted with — -v^* 1 
the work, and formed fo high an idea of the author, that 
Uc afleed the bookfelier where he might meet with fuch men. 

Crates the Cynic philofopher hapfvening at that inflant to 
be palling by, the bookleller pointed to him, and laid, 44 Fol- 
low that man.” Zeno attended upon the inftru&ians of 
Crates, and was fo well pleated with his doctrine that he 
became one of hia difeipies. But though he admired the 
general principles of the Cynic fchool, he could not eafily 
reconcile himtclf to their peculiar manners. Befides, hit 
inquifuive turn of mind would not allow him to adopt that — 
indifference to every fcientific enquiry which was one of the 
charaderiitic dill in cl ions of the fe&. He therefore attended 
upon other mailers, who profefied to inilrott their difciplea 
in the nature and caufes of things. When Crates, difplea- 
fed at his following other philo iophers, attempted to drag 
him by force out of the fchool of Stilpo, Zeno (hid to him, 

44 You may feize my body, but Stilpo has laid h<dd of my 
mind.” After continuing to attend upon the le&urcs of 
Stilpo feveral years, he patted over to other fcbools, parti- 
cularly to thofe of Xeaocnites and Diodorus Cronus. By the 
latter he was inftru&cd in dialectics. He was fo much de- 
lighted with this branch of ftudy, that he prefented to hia 
matter a large pecuniary gratuity, in return for his free com- 
munication of fome of his ingenious fubdeties. At lafl, af- 
ter attending aimed every other matter, he offered himfelf 
as a difciplc of Polemo. This philofopher appears to have 
been aware, that Zeno’s intention in thus removing from 
one fchool to another, was to collect materials from vari- 
ous quarters for a new fyftcm of hia own ; for, when he 
came into Pole mo’s fchool, he faid to him, 44 1 am ao ft ran- 
ger, Zeno, to your Phoenician arts; I perceive that your 
defign is to creep flyly into my garden, and Ileal away my 
fruit.’* Polemo was not mi (taken in his opinion. Having 
made himfelf matter of the tenets of others, Zeno determi- 
ned to become the founder of a new fell. The place which 
he made choke of for his fchool was a public portico, 
adorned with the pictures of Polygnotus, and other eminent 
painters. It was the raoit famous portico in Athens, mod 
called, by way of eminence, 41 the Porch.” It was 
from this circumftance that the followers of Zeno were called 
Stoic/. 

In his perfon Zeno was tall and flender ; his afped wan 
fcverc, and his brow contracted. His conttitution was 
feeble, but he preferred his health by great abftcmiouf- 
nefs. The fupplies of hia tabic coafifted of figs, bread, and 
honey ; notwithttanding which, he was frequently honoured 
with the company of great men. In public company, to 
avoid every appearance of an affuming temper, he commonly 
took the lowctt place. Indeed fo greet was his mod eft y, 
that he feldom chofe to mingle with a crowd, or wiihed for 
the company of more than two or three friends at once. 

He paid more attention to neatnefs and decorum in external 
appearance chan the Cynic philofopher*. In his drefs in- 
deed he was plain, and iu all his cxpcncts frugal > but this 
it not to be imputed to avarice, but a contempt of external 
magnificence. He (hawed as much refpe& to the poor aa 
to the rich ; and convcrfcd freely with perfons of the meaneft 
occupations. He had only one fervant, or, according to 
Seneca, none. 

Zeno lived to the extreme age of 98 ; and at left, in con- 
fequcr.cc of an accident, voluntarily put an end to hit life. 

As he was walking out of his fchool he fell down, and in 
the fall broke one of his fingers ; upon which he was (o af- 
fected with a confcioufnefs of infiimity, that, linking the 
earth, he faid, 44 Why am I thus importuned i 1 obey thy 
fummons and immediately went home and firangled him- 
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fclf. He died in the firft year of the 129th Olympiad. 
The Athenian*, at the rcqtiefl of Antigonu*, erected a mo* 
nument to hi* memory in the Ccramtcum. 

We ought not to confound the two Zeno* already mo 
turned with 

a celebrated Epicurean philofopher, bom at Si- 
don, who had Cicero and Pompon in* Atiicu* for hi* difei- 
plrs, and who wrote « hook again it the mathematic* , which, 
a* well a» that of Poflidoiiius’» refutation of it, I* loft ; nor 
with feveral other Znw>/ mentioned in hillorv. 

ZENOBIA, queen o’ Palmyra. See Palmy* A. 

ZEOLITE. Sec Clay, Vol. V. page 49. and Minb- 
tAinr.T, Vol XI i. p.*ge B8. 

• ZEPHAN 1 AH, a canonical book of the Old Tefta- 
ment. Sec Scxiyti'hs, n Q 79, 

ZEPHYR, the W tn-IVind, or that which blow* from 
the cardinal point of (he horizon oppofite to the call. 

ZEPHYRUS, one of the Pagan dcitie*, wa* reprefent- 
•d a* the lou of Aurora, and the lover of the nymph Chkt- 
vi*. according to the Greek*, or of Flora according to the 
Roman* ; and as prefiding over the growth of fruit* and 
flowers. He i* deferibed a* giving a refveftltng coolncft to 
•he air by bw foft and agreeatle breath, and ai moderating 
the heat of ftimmer by tanning the air with hi* filken wing*. 
He is depictured under the form of a youth, with a very 
tender eir, with wing* referabling thofc of the butterfly, 
and with hit head crowned with a variety of flower*. A* 
the poets of Greece and Rome lived io a warm climate, 
they are iavifh in thtir praife of thi* beneficent deity, and 
umigr hi* name deferibe the pleafurt and advantage they re- 
ceived from the wed an breeze*. 

ZJT.RDA. See Cants, Sp. x»v. 

2 SKTA, the ZesT*. a fifh caught in the river* of Ita- 
ly find fome other placet, of the figure of the chub, and 
called by author* cr*pi *9 amaJromtu, *nd the bftk*. It ivMom 
grow* to ntnre than twf poo:jdt> weight, and at time* live* 
io riy-trs, at times in tftc fca ; and h> cftcenn*d a very well 
tailed fifh, efprcMUy a little before (he feafon of it* (pawn- 
ing. The xcifc i* that fpecie* of cyprinus deferibed by 
Crefner and other* under the name of Cttpit* ano/ifcnuj. 

ZEST, the woody thick (kin quaitcring the kernel of a 
walnut ; preferibed by fo.me phyficians, when dried and taken 
with white- wine, a* a remedy agaioft the gravel. 

Zell is idle ufed for a chip o 4 orange or lemou peel ; fuch 
s» is u In ally {queered into ale, wine, dec. to give it a flavour; 
or the fine oil which fporu out of that peel on {quee- 
ring it. 

ZEUGMA, a figure in grammar, whereby an adje&iee 
or veib which agree* with a neater word, is aifo, by way of 
fuppleroert, referred to another more remote. 

ZEUS, in ichthyology, a genu* of fifties of the order of 
ihvmciii. The head i* com prefled, and decline*, the up- 
per Up being vaulted over by a tranfverfc membrane ; the 
tongue it tubulated ; there are ieven ray* in the gill mem- 
brane j and the body is corr.prciTed. — The fpecie* arc eight; 
of which the moll remarkable i* the faUr or done. It is 
of a hideom form, it* body is owd, and greatly comprtikd 
on the fide* ; the head large ; the foont vafily projeitling ; 
the mouth very wide ; the teeth very fmall ; the eye* great, 
the i rides yellow ; the lateral line oddly diflorted, linking at 
each end, and riling near the back in the middle ; beneath 
it on each fide i* a round black fpot. The tail i* round at 
the end, and confift* of 15 yellow ray*. The colour of the 
tides is olive, varied with Kght blue and white, and while li- 
ving is very rcfplcndent, and as if gilt ; for which realon it 
*a trailed the dine. The largcll fifli wc liave heard of weigh- 
ed ) 1 pound*. 

SupcTii itkw hath made the dc ree rival to the had duck. 


r 935 i 


z e u 


for the hononr of having been the fifli out of wKofe month 
St Peter took the tribute- money, leaving on iu Tides thole 
incontcfliblc proof* of the identity of the fifh, the mark* of 
hi* finger and thumb. It is rather difficult at thi* time to 
determine on which part to decHc the diipute ; for the do- 
me likewise aflerts an origin of it* font* of a fimilar na- 
ture, but of a later date th^n.tho lormer. St Chrifto. 
pher, in wading through an arm of the La, having caught 
a fifu of thi* kind tn p&fiuti, a* an eternal memorial of the 
faA. \*h the impreflion* on it* fide* to be tranfmitttd to all 
pofterity. In our own country it waa very Jong before this 
filh at traced our notice, at lead s* an edible 00c. Wc are 
indebted to tlie htc Mr Quin for adding a moil delicious 
filh to our table, who, overcoming all the vulgnr nrcjivd'oci 
on account of it* defntnuty, hj* efft dually eliaUiihcd its re- 
putation. This filh wa* tepjMkd lo be found oi ly in the 
iouthem fea* of this kingdom, but it hsi been difcovered like- 
wife on the coail of Anghrfey. Thofe of the grrauft lire 
are taken in the Bay of Bifcay, off the Fiench coafls ; they 
are al£o very common in the Mcditemneai : Ovid mult 
therefore hare ftyled it raruj /ahr, on account of it* excel, 
lencr, not it* fearcity. 

ZEUXIS, a celebrated painter of antiquity, ftouriflicd 
about 400 year* before Chrift. He wa* bom at Heraolea ; 
but a* there have been many cities of that name, it cannot 
be certainly determined which of them had the honour of 
hi* biith. Some learned men, however, conjecture, that it 
wa* th« Heraelea near Crutoua in Italy. He carried paint- 
ing to a much higher degree of perfedfion than Apollodo- 
ni* had left it; difeovered the art of properly difpoling of 
light* and fhadr*, and particularly excelled in colouring. 
He amafled immenfe riche*; and then tcfolved to fell no ' 
more of lti* pifture*, but gave them away ; faying veiy* 
frankly, “ That he could not fet a price on them equal to 
thtir value.” Before thi* time he made jxople pay for fee- 
ing them ; and nobody ww* admitted to fee his Helena wilh- 
out ready money, which occaftoned the wag* calling hi* 
picture HcUm tht Couririan. It i* not known whether thi* 
(Lien of Zeuxis was the fame with that which wa* at. 
Koine in Pliny’s time, or that which h« painted for the in- 
habitant* of Crotona to be hung up in the temple of Juno : 
tliis lift he painted from five beautiful girl* of that chy, 
copying from each her greateft: cxcelkuctt*. Pliny ubfcrv**, 
that this admirable painter, difputiog for the prize of paint- 
ing with Parrhafius, painted fume grape* to naturally, that 
the bird* flew down to peck them. PaTrlufiu*, on the 
other lutnd, painted a cuituin To very artfully, that Zeuxi* 
miiUkingit for a retd one that hid his rival’* work, ordered 
the curtain to be drawu afide, to fhow what Parrhafius l«d 
done ; but having found hit miflakc, he ingcmwiufly con- 
feffed himfelf vauquillird, fiivoc He had only impofed upon 
bird*, while Parrhalms had deceived even • nailer of the 
art. Another time he painted a boy loaded with grape* * 
when the bird* <dfo firw to ting picture, at which he was 
vexed ; and confdted, that thi* work wa* not Sufficiently 
finifhed, fince had he pxrnlcd the boy as perfectly aa the 
grape*, the bird* would have bren afraid of him. Atchc- 
Imi*, king of Macedon, made ufc of Zcuxi*‘» pencil for the 
cmbrlliflimcnt of fiiv palace. Cue of thi* painter’* fine(t 
pieces wa* a Hercules ft ra ogling fome ferpent* in his cradle,, 
in the prefence «t hi* affrighted mother : but Ik himfelf 
chiefly eittvmed hi* AthleU, or Champion, under which he* 
placed a Greek ierlc that afterward* became very famous,, 
and in which he fay*, “ That it wa* eaficr to criticife tfiao. 
lo imitate the picture.*’ He made a prefent ot his Alcme- 
na to the A'/rigeutines. Zeuxis did not value hinficlf on, 
fpcedily fitiiiliing hit piAure* ; but knowing that Agathar- 
cku* gloried m iu* being »bk to paint with cafe and in a» 
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little time, lie faid, “ That for hit part he, on the contrary, 
Z»nf girled iu his flowmfi ; and if lie was long in painting, it 
■ was becaufe he painted for eternity/* Ycriius Flaccus fays, 
that Zeuxis having painted an old woman, he laughed fo 
very heartily at the fight of this picture, that he died : but 
aa no other of the ancients have mentioned this particular, 
there is the greateft rcafou to believe it fabulous. Carlo 
Dati has cornpofed in Italiari the Life of Zt uxis, with thofe 
of ran-halus, Apelles, and Protogenes. This woik was 
printed at Florence in 1667. 

ZICLAG, orZiatao (anc. gteg.'), a town of the tribe 
of Simeon, 00 the borders of the Phtliftince (Jothua xv. and 
xix.), but irj the hands of the Philidincs till David’s time 
( 1 Sam. xxvii. and xxx.) 

ZIM 11 , in natural hiliory. See Ethiotia, n° 11. 

ZIMEN T-w ater, CorrFR.WATSx, in natural hiftmy, 
the name by which fome have called water found in places 
where there are copper-miaes, and lightly impregnated with 
particles of that metaL 

The mod famous fpring of this kind is about a mile di- 
ft ant from Newtek in Hungary, in the great copper-mine 
called by the Germans btrrn grundt, The water in this 
mine is found at different depths, and is received into ba- 
tons, for the purpofe of feparatiog the copper from it : in 
fome of thefe it is much more fated with this metal than io 
otlters, and will make the fuppofed change of iron into that 
metal much fooner. The mod common pieces of iron ufed 
in the experiments are horfc-lboes, nails, and the like ; and 
they arc found very little altered in dupe, after the opera- 
tion, except that their furfacci are more raifed. The water 
appears grccnifh io the bafon, where it ftands ; but if a 
glaf* of it be taken up, it looks clear as cry it si : it has no 
fmcll, but a v ftrong vitriolic aftnngent tafte, infomuch tliat 
the lips and tongue arc bliftered and fcorchcd upon tailing 
it. 

Z 1 N (anc. geog.), a wildcmefs cncempalfing Idumea, 
at Icaft on the loulh and weft, as far as Paleftinc or Canaan ; 
but according to Wells, on the call of Edom, to the north 
of Ezion-gabcr. 

ZINC, a femi metaL For a defeription of the ores of 
this metal, the method of extra&ing it from thefe ores, and 
forks properties, fee Calamine; Chemistt-iW^x; Mims, 
ralocy, Vol. XII. page 128; Metallurgy, Part 11 . 
fed. xii. 

Zinc, be Tides its medical qualities (for which fee Pmar- 
maCy-ul&x), is of great ufe in the arts: united with copper 
in different proportions, it forms brats and pinchbeck ; and 
united with tin, it forms a kind of pewter. 

Aral* is formed by mixing two parts of copper with one 
of zinc ; pinchbeck by mixing three or four parts of copper 
to one of zinc: when the metals arc mixed in equal quantities 
they form a very exad imitation of gold. Its inflammable 
property renders zinc a ufcful ingredient in fire-works. 

It has been propofed to fubftitute this fenumetal in (lead 
of tin in the lining of copper vcflcls ; the latter being thought 
infuffident to prevent the dangerous effects of the copper. 
Mr Malouio, who has made many experiments on the lining 
of veilels in thin manner, afferts that it fpreads more evenly 
on the copper than tin itfelf ; that it is much 1 tarder and 
left fufiblc, and confcquently more durable than tin. Mr 
Macqucr owns thefe advantages; but tliinks it dangerous to 
be ufed in culinary veffeis, as it is folublc in vegetable acids, 
and the combination uf it with the vitriolic acid is known 
to be a flrong emetic- Gaubius alfo mentions a celebrated 
remedy for convullive di 'orders, named tuna Jixtta lude - 
maunu which Macq ucr affirms to be ftrongly emetic in very 
fmalldofcs. “ But, may it not be prefaced (fays Foticroy), 
ghat properties which arc applicable only to the vitriol and 


flower zine.ctnnot be applied tothe femi metal Itfelf, nor even, 
without farther expctimeMt, to the falls formed by its combi* 
nation with the vegetable acids." Mr dcla Bland ic, doctor in 
medicine of the faculty of Paris, has changed this prefumpt iou 
into certainty by experiments made with great care on him- 
felf. He took the falls of zinc, formed by its combination 
w ith vegetable acids, in a much ftronger dofe than the ali- 
ments prepared in copper covered with zinc can poGibly 
contain them, and found no dangerous effects to_ follow. 
However, fince objc&s which relate to the health and live* 
of mankind cannot be treated with too much circumfpc&ion, 
it appears to be prudent, and even ncccflary, not to decide 
on the ftibjeft till after a great number of experiments, and 
lhst the action of zinc combined with the vegetable acids 
ufed in cookery have been fully afeertained. The flowers 
of zinc have been ufed as an antifpafmodic, and are an ar- 
ticle of our prefent materia nsedica ; but it docs not dearly 
appear what fuccefs may be expected from them. 

ZINNIA, in botany; a genus of plants of the dafs 
fyngenejia t order pdygamia fuperJLui ; and in the natural 
fyftetn arranged under the 49th order, Comfo/it<t. The' re- 
ceptacle is paleaceous, the pappus conflfts of two ered awns, 
the calyx is ovato-cylindrical and imbricated ; the tays con- 
fift of five perfiiting entire florets. There arc two fpccies, 
the fiovtiflora aud muUjlora, neither of which is a native of 
Britain. 

ZINZENDORFF (Nicholas Lewis), count, was the 
noted founder of the German religious fed called Moravians* 
or Hermktrttrt, or, as they pretend, the rdlorer of that 
fociety. From bis own narrative it appears, that when 
be came of age in 1721, his thoughts were wholly bent 
on gathering together a little fociety of believers, a- 
rr.ong wliom he might live, and who ffinuld entirely cm* 
ploy thuiifelves in excrcilcs of devotion under him. He 
accordingly purchafed an eftate at Bertbolfdorff in Upper 
Lulatia, where being joined by (ome followers, he gave the 
curacy of the village to a man of his own complexion ; and 
Bcrtholfdorff foon became talked of for a new mode of piety. 
One Chriflian David, a carpenter, brought a few proidyte* 
from Moravia: they began a new town about half a league 
from the village, where cuunt Ziazetuloiff fixed his refidcucc 
among them, and where it™** numbers of Moravians flock- 
ed and eftabliffied themtclves under his protedion : fo that 
in 1732 their number amounted to 60O. An adjacent hill, 
called the H utbbtrg % gave occafion to thefe colonifts to call 
their new feUlement Hutb da Herm, and afterward Herrn - 
butb { which may be interpreted 44 The guard or protec- 
tion of the Lord and from (his the whole fedt have taken 
their name. The count fpared neither pains nor art to pro- 
pagate his opinions ; he went lumfelf all over Europe, and 
at leak twice to Ameiica ; and fent his miffionaries through- 
out the world. Count Zinzeodorff died in 1760. Thole 
who wilh to know more of the Moravian tenets may confult 
Rtmius’s account of them, trauftated in 17 33. Sec Uni- 
ted Brethren. 

Z 1 SCA (John), a famous general of the forces of the 
HulStcs, in the 15th century, was a gentleman educated at 
the court of Bohemia, in the reign of Wcuceihiua. He 
entered very young into the army, and after diking uiihtug 
himfclf on fevcral occafions, loll an eye in a battle, wlumce 
he was called Zi/ro or Out-eyed, At length the Reforma- 
tion, begun by John Hu&, fp reading through almoft all 
Bohemia, Zitca placed hindclf at the head of the liulfitcs, 
and had foon under his command a body of 40,000 men. 
With this army he gained fcvcral vi&oiic* over thole of the 
Romilh religion, who carried on a kind of crufade agaiull 
them, and built a town in an advantageous fituation, to 
which he gave the name of Tabor; whence the HulLtes 

were 
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were afterwards called 7 ‘ahoritet. Zifca loft Ini otlicr eye 
N . by an arrow at the firge of the city of Rubi ; but this did 
*r:- C f«' 1 not P rcvrnt bis continuing the war, hi* fighting battles, and 
u— y— — «• gaining feveral great victories, among which waa that of 
Aufig on the Elbe, in which pcoo of the enemy were left 

• dead on the field. The emperor Sigifmund, alarmed at his 
progrefi, caufed very advantageous propofol* to be offered 
to him ; which he readily accepted, and fet out to meet 
Sigifmund. but died on the road. lie ordered that hi* body 
fhould be left a prey to the bildl and wild hearts ; aud that 
a drum (hould be made of his fkin, bein' ; perfuaded that 
the enemy would fly a* foon a« they heard the found. It 
is added, that the Huffitcs executed his will; and that the 
news of thin order made fuch an imprefiion on the diftur- 

’ bed imaginations of the German Papills, that in many battles 
they a&ually fled at the beat of the drum with the titmoft 
precipitation, leaving tin ir baggage and artillery behind them. 

Z 1 KZH 3 ER, orZiKGiBix, in botany. See Anomum 
and Ginger. 

ZION, or Sion (anc. geog.), a very famous mountain, 
Handing on the north lide of the city of Jerufalem, (Pfal. 
xlvii. 2.); containing the upper city* built by King David; 
and where flood the royal palace, ( Jofephus). A part of 
SCion, fitnated at ita extremity, was called fifil/o t of, or in the 
city of David, (2 Chron.xxxii. t.) Modern travellers, who 
have been upon the fpot, fay, that Zion is the whole of the 
mountain, on which Jeuifzlem (lands at this day, though not 
to the extent in which it anciently flood on the fame moun- 
tain, as appears Pfal. ix. 12. 15. lxv. 1. lxxxvii. 2, q. If. 
Ixii. t . It is fwelled into fevera! eminences or tops; as Moriah, 
A era Bezetha, and Zion a particular eminence ot mount 
and Zion Proper, if c. encompafTcd on three fidcs, eaft, weft, 
and fouth, with one continued very deep and fleep valley; by 
means of which it was impregnable on thefe three Tides, and 
always attacked and tak> n, according to Jofephus by the 
enemy on the north fide, where mount Zion becomes level, 
and the vales of Gihon and Jchofophat gradually lofe them- 
felvcs. This deep and deep valley incontcftibly con flit utes 
the cotnpafa of the old Jerufalem on thole three fidcs as 
plainly appear* to any perfon who haa been upon the Ipot. 
On that particular top of the mount called Zion flood the 
fort re fa of the Jcbufitea ; which being afterwards taken 
by David, came to be called the City of David, where he 
had his royal refidence and kept his court. That part of 
the valley which lay to the raft was called Jchofophat'i % ha- 
ving mount Olivet lying beyond it ; that to the fouth. 6>- 
hit.non ; and that to the weft, Gihvn % from cognominal 
mountains ly in? beyond them. At the weft end of Gihon, 

• without the city, flood Golgotha or Calvary. The pretend- 
ed Golgotha, fliown at this day within the walls, is the 
fpurious brat o ( interefted and fraudulent monks, (Koitc). 
There is another Zion, the fame with Hit* NON. 

Zion, or Sip* College. See Loniion, n* 76. 

ZIPH, or Si?h fane- prog ), the name of assildcmefs 
or deftrt in the tribe of Judah, where David was a fugitive; 
lying to the fouth-esifl of Hebron ; fo called from Ziph or 
Siph, a twofold town in this tribe ; the one more to the 
fouth toward* Idumea, on the confines of Eleutheropolis, 
(Jerome) ; the other eight miles to the eafl of Hebron, to- 
wards the Dead Sea, inclining fouthwards, beraufe near 
mount Carmel. Here was a mountain, mentioned 1 Sam. 
xxiii. 1 4. in which David abode, faid by Jerome to be rug- 
ged, diftnal, and always ovcrcaft. Ziph 'm, 7 ifb*i, or Zif b<n» 
jet , the inhabitants o f Ziph, ver. 19. 

ZIRCHNlTZER-scc, othcrwifc called the hole of 
Czirlmtz, in Carniola, is about one German or four Euelifh 
miles in length, and half as much in breadth, contains three 
beauttful iflaods, and is ericompafled at form diilancc with 
Vot. XV 1 JI. Part II. 


mountains and forefta. But what is mod remarkable is, 2lrcfcr>lt- 
tliat it difappeara generally once a year, about St John's or * rr '/ ee 
St James's day, running off through holes or pits in the XmUze. 
bottom ; fometimes it will difaprear twice or thrice a year, y— -J 

and fometimes even in winter if the weather be dry. On 
the other hand, it has been known to continue two or three 
years without running off. Of the holes or pits, there are 
five much larger than the reft, each of which fccccflively, 
when the water runs off, (finds empty five days; fo that 
the whole lake becomes dry in a f . As foon as the begin- 
ning of the ebb is obfcrved, the fifhing in the pits begins, 
which belongs to five ffigniorics. The fift:, which are carp, 
tench, pike, eels, and two other forts called fthleitn and 
rvtrn , are caught by laying nets ovct the holes. Mr Kcyflcr 
tells us, that upon the ringing of a bell at Zirknifa, when 
the waters begin to fall, the peafants, both men and women, 
run to the pools quite naked, notvithftanding both the 
clergy and magi ft rates have ufed their uimoft endeavours to 
fupprefs fo indecent a cuftom. When the water run* ofF 
early in the year, in about three weeks after it ia gone that 
is good grals on the bottom, which is mowed down, and 
the* bottom afterwards ploughed and (owed with millet. Jf 
the water runs rot off early, nothing can be Town ; and if 
it returns foon. the feed is loft. With rclpcA to ita return, 
the water at firft burfts out of fome pits on the fouth fide 
with gxeat violence, a little rain always falling at the fame 
time ; but afterwards (when the rain falls heavier, and it 
thunders at the fame time fo loud as to (hake the earth) it 
breaks out through all the apertures with great force, info- 
much that the lake is filled m 1 8 or 24 hours, at which 
time it is in a manner covtred with wild fowl; fuch as geefe, 
ducks, &c. After the millet- harveft, all manner of game is 
hunted, caught, or killed in it. On the fouth fide arc two 
caverns, out of which, when it thunders, water ilfucs with 
aft<_mi thing violence ; and if it happens in harveft, a great 
many naked, black, and blind, but fat ducklings, arc brought 
up with the wate', which in 14 days receive their fight, 
and are covered with feathers. 

Z Z AN I. A, in botany ; a genus of plants of theclafs mo - 
irai/r, order hexandria ; and in the natural fyflem arranged 
undrrthc 4th order, Gramma. There is no male calyx ; the 
corolla i* a bivalved, bcardlefc glume, intermixed with the 
female flowers ; there is no female calyx, ihc corolla i« an 
unmlved, cucullated, aad inflated glume ; the flyle is bipar- 
tite, and there is one feed covered with the plaited corolla. 

There are three fpccies ; the aquatic®, the polnflti*, and 
terreftria, none of which arc natives of Britain. 

ZODIAC, in aftronomy, abroad circle, whole middle is 
the ecliptic, and its extremes two circles parallel thereto, at 
fuch a diflance from it as to bound or comprehend the cx- 
curfions of the fun and planets, (fee Astronomy!. It is a 
curious enough fact, that the fular divilion of the Indian 
zodiac ia the fame in fubftance with that of the Greeks, 
and yet that it has not been borrowed either from the 
Greeks or the Arabians. The identity, or at lead Uniting 
fimilarity, of the div ; fion, is univerfally known ; and M. 

Montuda has endeavoured to prove, that the Bramins re- 
ceived it from the Arabs. His opinion, we believe, has been 
very' generally admitted ; but in the fecund volume of the 
Afiatic Refcaichea, the accompbthed prefident Sir William 
Jones has proved nnanfwcrably, that neither of thofe nations 
borrowed that divilion from the other ; that it has been 
known among the Hindoos from time immemorial ; and that 
it was probably invented by the ftt'ft progenitors of that 
race, whom he confiders ns the moll ancient «f mankind, 
before their difperfion. The queftion is not of importance 
ftifficiently general, ftraitened as wc arc by the limits preferi- 
bed u$, for our entering into the difputc ; but wc think it 
6 C our 
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our duty to mention it, that our aftmnomical readers, if 
they think it worth their while, may have recourfe to the 
original writer* for further {information. 

ZOEGEA, in botany ; a genu* of plant* of the clafs 
.Cf n X enr fi a * and order polygamies frvjlranea. The receptacle is 
briftly ; the pappus fctaceous ; the corullul* of the radius 
h.juljted ; the calyx imbricated. There arc two fpccics, 
the capenfis and the k-ptaurea, neither of which arc natives 
of Britain. 

ZONE, in geography and aftronomy. a divifton of the 
terraqueous globe with rcfpcdl to the different degrees of 
heat found in the different parts thereof. The zones arc 


denominated torrid, frigid, and temperate. The torrid zone 
is a band, furrounding the terraqueous globe, and termina- 
ted by the two tropics. Its breadth is qfi'. 58'. The equa- 
tor, running through the middle of it, divide* it into two 
equal parts, each containing 2 3*. 29'. The ancients imagin- 
ed the ton id zone uninhabitable. The temperate zones arc 
contained between the tropic and the polar circles. The 
breadth of each is 43. 2. The frigid /ones are fegtnentv 
of the furface of the earth, terminated, one by the antar&ic, 
and the other by llie artic circle. The breadth of each is 
46. 58. 



ZOOLOGY, 



In order to abridge tbe fludy of zoology, many methods 
of reducing animals toclaffcs, genera, and fpecies, have been 
invented : But as that of Unnacus is undoubtedly the belt, 
the moft extenfive, and the moll generally adopted, we (hall 
give a brief account of it. 

Linnatu* divides the whole animal kingdom into fix claffes. 
The chanderi of thefe fix claffcs are taken from the inter- 
nal fir nature of animal *, in the following manner : 

Ci ass I. MAMMALIA, includes all animals that 
fuckle their young. The characters «f this clafs 
are thefe -The heart has two ventricles and tw o 
auricles ; the hlavA is red and warm ; and the ani- 
mals belonging to it arc vixnparous. 

Class II. AVES, or Birds. The characters are 
the fame with thole of Claf* I. excepting that the 
animats belonging to it arc oviparous. See Bird, 
and Ornithology. 

Class III. AMPHIBIA, or Amphibious Ani- 
mals. The heart has but one ventricle and one /r«i- 
rie/e ; the bit* d is red and cold ; and the animals 
belonging to this clafa have the command of their 
lungs, lo that the intervals between injpirction and 
exp ir a tun zie iu fomc mcafurc voluntary. Sec AM- 
PHIBIOUS. 

Class IV. PISCES, or Fishes. 'Die l*art has 
tbc fame flrufcturc, and the MW the lame qualities, 
with thofc of the Amphilia ; but the animal* belong- 
ing to this dais are ealily d tiling utilicd from the 
Amphibia, by havirg no foeb voluntary command 
of llicir lungs, and by hitving external hr am hi a or 
gills. See Fish, and Ichthyology. 

Class V. INSECT A, or Insects. The heart has 
one ventricle , but no auricle ; the bleed is cold and 
white ; and the animal* arc furnifhed with antenna 
or jet Itrt. Sec Insect. 

Class VI. VERMES, or Worms. The charac- 
ters arc the fame with thofc of Clafs V. only tbe 
animals have no antennae, and are furnifhed with 
Untacula. 

The Ftrf Clafs, MAMMALIA, is fubdivided into 
(even Orders ; the chara&cr* of which arc taken from the 
aumbci, ftmdurc, and fituation of the Tskth. 

Order 1 . The Primates have four inciforet, or 
fore ‘teeth, in each jaw, and one dbg- teeth N. B. 
By one dog-tooth, Lin mens means one on each fide 
of the fore teeth in both jaws. — This order includes 
lour genera, viz. liomo, Simla, Lemur, Vefpctlilio. 


Order II. The Brut a have no fort-teeth in either Mammalia, 
jaw. This order includes feven genera, Rhino. Avt*. 
ccTot, Elephas, Trichcchus, Bradypus, Myrmeco- 
phaga, Majiis, Dafyptis. 

Order III. Tbe Fux have, for the moft part, fix 
control fore-teeth in each jaw. This order includes 
1 o genera, viz. Phoca, Cmnsj Fells, Viverra, Mu* 
ftela, Urfus, Didclplu's, Tatpa, Sorex, Erinaccns, 

Order IV. The Glirp.5 have two fore teeth in 
each jaw, and no dog-teeth. This order includes 10 
genera, viz. Hyftrix, Lepus, Caftbr, Mus, Sciurus, 

My ox us, Cavia, Arotoroye, JDypus, Hyrox. 

Order V. Tbc Pecora, have no fore-teeth in the up- 
per jaw, but 6 or 8 in the under jaw.— This order 
includes 8 genera, viz. Camclua, Mofchus, Giraffa, 

CcrtUi, Antilope, Crpt a, Ovis, Bos. 

Order VI. The Bcllvjk, have oblssfe fore teeth in 
each jaw.— This order include* 4 genera, tins. Equ- 
us Hippopotamus, Sus, Tapir. 

Order VII. The Cite, or whale hind , have ro 
uniform charafler in their teeth, being ve-y diffc* 
rent in the different genera j but arc fufBcientlyi 
diftinguifhed from the other orders of Mammalia, by 
living in the ocean, giving pefloial fins, and a fi Au- 
la or fpiraculum upon the head. — Tliis order in- 
cludes 4 genera, v:s. Monodon, Balxna, Phyfetcr, 

Dclphinus. See Cetaceous. 

ITie generic character* of the Mammalia arc, like thofc of 
the 011! ci*, aim (ft entirely taken from the Yf-STh, except- 
ing the Vefpcrtilio, which, b*. Tides the charadcr of the 
Older derived fiom the teeth, has this farther mark, that 
there is a membrance attached to the feet and fides, by 
means of which the creature is enabled to fly the Hyftrix,. 
whofe body is covered with fharp (pines; — anJ the whole 
order of Pccora, whole genera, betides the characters taken 
from the teeth, arc diftingutfhed into thofc which have horns, 
thofc which have no horns, and by peculiarities in the homo 
them (elves. 

The fpiejic chara&crs arc very various, being taken from 
any part of the body which pofllfics a peculiar uniform 
mark of diltin&ion. As examples of thefe characters arc 
to. be found under the proper name of each genus, it is 
unncccdary to fay any thing further concerning them in 
tliis place. 

The Second Clafs, AVES, is fubdivided into fix Orders; 
the characters of which arc taken chiefly from the ftru&uie 
of the bill. 

Order I. The Accimtres, havcot hooked Bitt, 
the fuperior mandibulr, near the bafe, being extended 
on each tide beyond the inferior ; and in fomc it is 

aimed 
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Ave«, *rmed with teeth .— This order includes four fpecies, 

Amphibia. «w*. Vultur, Falco, Strtx, Lanius. 

1_ ’ Order II. The Pic*, have a convex, enmpreffed 

iru, refembling a knife. — This order contains 23 
genua, wi*. Tiochilus, Ccrthia, Upupa, Glaucopis, 
ilupha^a, i>itta, Oriolus, Coracias, Gracula, Corvus, 
' Paradiica, Ramphallos, Trogon, Pfittacus, Croto- 
phaja, Picuj, Yunx, Cuculus, Bucco, Boccros, Al- 
cedo, Mciops, Tod us. 

Order III. The Anierfs, have a fmooth bill, 
broadi.it at the point, covered with a fmooth fkin, 
and fu'tiiftied with teeth : The tongue is ftcfhy ; Bnd 
the toes are pahnated or webbed. — This order in- 
■cludes 1 3 genera, viz. Anas, Mcrgus, Phaeton, Fha- 
tus, Rhyncops, Dinmcdea, Aptcnodyta, Alca, Pro- 
cettaria, Pclecanus, Lams, Sterna, Colymhu*. 

Order IV. The Grallx, have a fomewhat cylin- 
drical bill: The tail is iliort, ami the thighs are 
naked. This order contains 20 gtrera, viz. Phce- 
nicoptcms, Pl.itnka, Palamedca, MyCteria, Tanta- 
lus, Ardca, Corrira, Recurvirofira, Seolopax, Ttin- 
g», Fulica, Parra, Rallus, Vaginalis, Pfophia, Can- 
croma, Scopus, Glarcola, Hiematopus, Charadrius. 

Order V. The Galling, have a cor.vrx bill ; the 
fnpciior mandibule is vaulted over the inferior : The 
tk'jlrih are half covered with a convex cartilaginous 
membrane ; and the feet are divided, but conne&cd, 
at the inmolt joint. — This order contains 10 pene- 
ta, is:. Otis, Struthio, Didos, Pavo, Melcagris, Pe- 
nelope, Ctax, Phafianus, Numida, Tctrao. 

Osins VI. The Passer es, have a conical fharp- 
pointed bill; and the nojlrilt are oval, wide, and 
naked. — This order contains 17 genera, viz. Loxia, 
Colins, Frinyilla, Phytotoma, Embtriza, Caprimol- 
pus, Hirundo, Pipra, Tutdus, Ampdis, Tar.agra, 
Mucicapa, Parus, Motacilla, AJauda, Sturnus, Co- 
lumba. 

Thcjfe/ieriV characters of this clafs arc taken from pecu- 
liarities in the bill, the nojlrilj, the tongue, the Jut, the fta - 
ibert , the fate, the figure of the hotly, 8cc. 

The characters which ferve to di^inguifh the fpeties are 
very various : For example, the colour of the particidar 
Jen then or parts of featbert ; ertjls of feathers on the head, 
tlifpofcd in different manners; the colour of the cere or 
wax ; the colour of the fret ; the fhape and length of the 
tail i the number, lituation, &c. of the tact ; the colour and 
figure of the bill, &c. 

The Third Clafs , AMPHIBIA, is divided into two 
Orders. 

Order I. The RErriLfs, have four feet , and breath 
by the mouth . — 'This order contains four genera, 
t’tx. Tefludo, Draco, Lscctta, Rant. 

Order II. The Sf.rfentes, have no legs, and breath 
by the mouth .— This order contains fix genera, viz. 
Crotalus, Boa, Coluber, Anguis, Amphifbsena, Cce- 
cilia. 

The generic characters of this clafs are taken from the 
general figure of the body ; from their having tai/j or no 
tails ; being covered with a Jbeil ; having teeth or no teeth , 
in the mouth ; being ftirnilhrd with lungs ; having covered or 
mated bodies ; from the number, fituatien, and figure of the 
Jcuta and fales ; from the number and lituation of the ffi - 
racuht ; from the lituation of the mouth , See. 

The fpecife characters arc fo very various, that it would 
be fuperfluous to enumerate them. 

The Fourth Clafs, PISCES, is fubdivided into fix Or- 


ders, the characters of which arc taken from the Gtuation 
of the belly-jins. 

Order I. The A roofs, have no belly-fins . — This 
order contains right gtnera, viz. Mitrxua, Cymno- 
tus, Trichiurus, Anatchichai, Ammodytcs, Ophi- 
dium, Stromateus, Xiphias, Sttrnoptyx, Lcptoce- 
phalu s. 

Order* II. The Juculares, have the belly fins pla- 
ced before the perioral Jins. — This order includes 
five genera, viz. Callionymus, Uranolcoput, Tra- 
chinus, Gad us, Hlcnnius, Kurtu«. 

Order III. The Tmoracici, have the belly fins 
placed under the petioral fins.— This order compre- 
hends 19 genera, viz. Ccpola, Ecitcneis, Coryphje- 
na, Gobius, Cottus, Scorphaena, Zeus, Plcuronec* 
tes, Chart idon, Spain*, Scaros, Labrus, Scixna, 
Perea, Galteroiteu*, Scomber, Ctntrogalter, Mullus, 
Triula- 

Order IV. The Abdominales, have the belly-fine 
placed behind the petto' al Jim. — This order contains 
16 genera, viz. Cobitis, Antia, Silurus, Teuthif, 
Lortcaria, Salma, FiUularia, Elox, Hops, Argen- 
tina, Athcrina, Mugil, Exocetus, Polyncmus, CIu- 
pea, Cyprinus. 

Order V. The Branchiostlgi, have the gills def- 
tiliite ofbony rays. — Thi* order cortains gene- 
ra, v.x. Mormyius, Oftracion, Ttlrodon, Diodcn, 
Syngnathus, Pegafus, Ccntrifcus, Bahtles, Cycloptc- 
rus, Lonhius. 

Order VI. The Chondsobts rycii, have cartila- 
ginous gdls.— This order contains five genera, viz. 
Aeipcnfcr, Chimarra, Squalus, Raia, Pctromyxon. 

The generic characters o ( . this clafs arc taken from pecu- 
liarities in the head, the mouth, the teeth , the nrfirils , the 
rays in the membrane of the gills, the eyes, the general figure 
of the body, the figure of the tail, the lituation ei the fpira - 
cula, &c. 

ITic fpeeific characters are taken from peculiarities in all 
the parts above enumerated, and many others. 

bee fuithcr the ai ticks Fish and Ichthvologt. 

The Fifth Cl ft, INSECTA, i« fubdivided into fevea 
Orders, the charaCten. of which are taken from the wings. 
See the article Iksect. 

Order I. The Colf ofter a, have four wings, the 
two fuperior ones being oruflaceous, and furrifhed 
with a firelight future .— This Older comprehends 47 
genera, w. Scaraoseus, Lucanus, Dtrmrites, Mcly- 
ris, Byrihus, Silpha, fritoma, Hydrophilus, Hiilcr, 
Paufus, Boilrichus, Antbrenus, Nitidula, Coccintlla, 
Curcub’o, Brentus, Attelabui, Erodius, Staphylinus^ 
Scaurus, Zy^ia, MJoc, Tcuebrio, Caflida, Opa- 
trurn, M or del la, Chry fomt'la, Horia, Apalus, Man- 
ticora, Pimclia, Gyniyoi, Cucnjus, Cryptocephalus, 
Bruchus, Ptinus, Hiipa, Buprcllis, Necydalis, Lam- 
pyris, Cantharis, Notoxus, Elatcr, Calopus, Alur- 
nus, Carabus, Lytta, Senopalpus, Cerambyx, Lq>- 
tura, Khinorraccr, Zonitis, Cicindda, Dyticus, For- 
ficula. 

OrdcR II. The Hemiptera, have four wings, the 
two fuperior ones being Jemicnsflateovs , and means-* 
bent, i. e. the interior edges lie above one another.— 
This order includes 14 genera, viz. Blatta, Pneu- 
mora, Mantis, Gryllus, rulgora. Cicada, Notoncc- 
ta, Nepa, Cimcx, Macroccphalus, Aphis, Chernies, 
Coccus, Thrios. 

6C 2 Or- 
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Oftiren III. TV Lsfidoftira, have [oar wmgr, 
all of them imbricated with £*!?/,— Thu order con* 
tains three genera, viz t Papilio, Sphinx, Phalsna. 

Order IV. The NttiRorTtRA, have jour wing/ t in- 
terwoven with veins, like a piece of network, and no 
Jltng in the arm. — This order includes feven genera, 
viz. L.ibcUa t Ephemera, Hemerobius, Myrmclion, 
Phryganca, Panorpa, Rophidia. 

Order V. The Hymf.kofyera, have the fame cha- 
racters with the former, only the anut is armed with 
a Jlmg. But this mark is peculiar to the fentottt ?nd 
neuter i ; for the mnles have no l*hii order 

comprehends l 5 genera, viz. Cynips, Tentrcdo, Si* 
rex, Ichneumon, Sphcx, Scolia, Thynnur, Leucof- 
pis, Tiphia, Chalets, Chrylis* Veipa, Apis, Foimi- 
ca, Mmiila. 

Order VI. The Pieter a, have two wmgi, and two- 
titivated btihrrtt or balantet behind each wing.— 
Th s order contains 12 genera, via. Du piis, Tipu- 
la, Mulca, Tabamn, Empis, Conoos, Ocitrus, AU- 
Um, Stomoxys, Cujex, Piombvliu?, Hippohofca. 

Okolr VII. The After a, have no tvia/r.— Tht* 
order contains « 5 fpccits, viz, Lrpifma, Poduta, 
Ternies. Pedicu!u<, Pule*, Aca*ut, Hjdrachna, A- 
mnea, Phalmgium, Scorpio, Cancer, Monoculus, 
Orucus, Sculopcndra, Julus. See iuithcr the ar- 
ticles Entomology and lx sect. 

The Sixth C/afi, VF-RME.S, is divided into five Orders. 

Order I. l’hc Intestina, arc the molt jin.jU.mi- 
na/i, being perfectly meted, and without limbs of any. 
kind. — This Older contain* 21 genera, viz, A fc ois, 
TrichocephahiH, Uncinati.i, Tibria, Scolex, L'gula, 
I.mguatula, Strongylus, Echinnrhynchu*, Kxtuca, 
Cucutlanux. Caryophyllxtis, Fafciula, Taenia, Furia, 
Myxine, Gordius, Hirudo, Lumbricus, Sipunculus, 
Planaria. 

Order II. The Mollcsca, are like wife Jitnple no- 
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ktd animaft, without any Jbeil ; but they are brachi '• '.Vcrmet. ^ 
aieJ t or furnifhed with a kind of /wk.—Thi* order 1-1 V _ "A 
comprehends 31 genera, v{% A£tinia, Clava, Marr.- 
maria, Pcdicellaria, Afcidia, Salpa, Dag y hi, Pteru- 
trachea, Limax, Aplyfia, Doris, Tetliis, Holm bu- 
na, Tertbeda, Triton, Sepia, Clio, Lobaria, Ler- 
wxa, Scyllxa, Glaucns, Aphrodita, Amphitrite, . 

Spio, Norris, Nais, Pliyffophora, Mcdula, Euccr- 
naria, Alienas, Echinus. 

Order III. The Festacea, have the fame charac- 
ters with thole of Order 11 but arc covered with. 
z/htil . — This order includes 36 geoera, viz. Chiton, 
l.epas, Phol.it., My a, .>olen, ? clliua, Cardium, Mac- 
tra, Donax, Venus, Spondylus, Chama, Area, Of- 
trea, Anornii Mytiluj, Pinna, Argonauts, Nauti- 
lus, Conus, Cyprrca, Bulla, Voluta, Buccinum, . 
Strombus, Murcx, lrochus, Turbo, Helix, Ncrita, 

Haliotis, Patella, Dcnulium, Serpula, Tcitdo, Sa- 
bella. 

Okpsr IV. 'T he Zoofhyta, arc compound animats , 
furnifhed with a kind of flowers, and having a vege- 
tating root arid Jiem. — This order contain* l 5 gene- 
ra, t>fx. Tubipora, M»drqx>ra, Millepora, Cellepo- 
ra. Ills, Aniipathts, Gorgonia, Alcyunmm Spun- 
gia, lluftra, Tubulana, Cortaltia, Sctuiaria, Pen- 
natula. Hydra. Sec eimuei b'kwer. 

Order V. The Infusoria, con lilts of very fmaili 
Jimf>i< animal*.— ~ This order contains I $ genera, viz- 
Bradiionus, Vorticclh, Tiicliod.*, Ccrtaria, Iv uco- 
pera, Gunium Colpod*, Paramecium, Cyclidium, 

Buriatia, Vibrio, Euchtlit, liaciUaria, Volvo*, Mo- 
nas. 

For more particular information concerning the feveral 
branches and iubjctls of zoology, the rradcr may confult 
the various articles above referred to, and be will find molt 
of the genera dclcribcd in their order in the alphabet. 
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Zooyhite ZOOPHYTE, in natural htftory, the 4th order of the 
|| clafs of Vrrmet. See Zoolocy. 

Zunudbr ^ZOOTOMY, the art of diffc&ing animals or living crea- 
lures, being the lame with anatomy. Sec Anatomy, and 
CourAtATirn .dr atomy. 

ZORILI.E, in zoology, a fpecies of wecfcl, having the 
back, and lidcs marked with fhort ft n pcs of black and white, 
the lad tinged with yellow ; the tail long and bulhy, partly 
white and partly black \ the legs and bdly black. This 
animal inhabits Peru, and other parts of South America : 
its pcftilcmtal vapour overt omes even the panther oJ Ame- 
rica, and ftupches that formidable enemy. 

ZOROAS TER, or Zerdcsht, a celebrated ancient 
philofupher, faid to have been the reformer or the founder 
of the religion of the magi. It is wholly uncertain to how 
many eminent men the name o ( Zoroadcr belonged. Some 
have maintained that there was but one Zoroaflcr, aud that 
he was a Pcrfian ; others have faid that there were fix 
eminent founders of philofophy of this name. Ham the 
fon of Noah, Moles, Oliris, Mithras, and othcis, both gods 
and men, have by different writers been afterted to hava 
been lire fame with Zoroaiter. Many different opinions 
have alfa been advanced concerning the time io which he 
flourished. AnftotJc and Pliny Ux his date at fo remote a 
jwnod as fioon years before the death of Plato. Accord- 
ing to Dacitius, he flounihed 600 years before the Trojan 


z o s 

war; according to Suidas, 5^0. If, in the mldft of fo 7^0, 
much uncct taint y, any thing can be advanced with the ap> Zodcra. 
pcarancc of probability, it (cems to be this j that there was v ’ ' 
a Zoroaftcr, a Perlo-Mcdian, who flourifhed about the time 
cf Darius H vital pcs ; and that betides him there was ano- 
ther Zoroaftcr, who lived in a much nunc remote period 
among the Babylonians, and taught them allrooomy The 
Greek and Arabian writers arc agreed concerning the ex- 
iiicnce of the Pcrfian Zotoaller • .and the ancients imaot* 
ntoufly alcribe to a philolopher, whom they call Zoroa/ler, . 
the origin of the Chaldean ailronomy, which is certainly of 
much earlier date than the time of Hyftalpcs : it l«cms, 
therefore, ncceflary to fuppofe a Chaldean Z ioaiUr diftiiict » 
from the Pcrfian. Concerning this Zoroaiter, however, 
nothing more is known, than that he flouri bed towards the 
beginning of the Babylonifh empire, and was the father 
of the Chaldean aftiology atd magic. All the writings 
that have been a&i tbed to Zoroaiter are unqucitiooibly ipu- 
nous 

ZOSTERA, in botany ; a genua of plants of the daft 
gynandrui, order JtalymJna ; and in the natural iy ftem ar- 
ranged under the iecond order, Pipenta. 'The lpaibx is li- 
near, and fertile only on one fide ; there i* no calyx nor 
corolla; the (lamina arc alternate; the (teds lolitary aud 
alternate. There arc two Iprcics, tne manna and occanica ; 
neither of which is a native of Britain. 

ZO- 
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Z^finnui Z 0 SIMU 3 . an ancient h'ftorian who lived at the end of 
— N,. the fourth and beginning of the huh centuries. There are 

. J, ' v y fix books of hi* hill iry extant ; in the firft of which he 

runa ove- the Roman affairs in * very foccinct manner from 
Auguftus to D-ocIclivti ; the other five are written more 
diffuiely. Zolimus wts a zealous Pagan ; whence we find 
him frequently inveighing with great bitteracf* acainlt the 
Chiidian princes, particularly againft Coiiilantine the Great, 
and the cider heodofius. His hiftory has been publilhcd 
with the Latin vcrlion of Lrunrlaviu* at Frankfort, 1590* 
with the other minor hilloriaus ot Rome, in folio ; and at 
Oxfo-d in 8vo, 1679. 

ZUG, a canton of Switzerland, bounded on the ca^ and 
north by that of Zurich, on the fouth by Schweiz arid Lu- 
ccm, and on the well by the canton of Luccrn and the freyc- 
Amt or Ficc Piovinces It is not above 12 miles cither 
way ; but very populous and fruitful, yielding wine, wheat, 
chefniua, and other fruits, in its vales, ar*d excellent pafturc 
on its mountains l he inhabitants of this canton are 
ftanncti Roman Citholic*. It lies in the dioctfc of Con* 
iltncc, and its government is Jcmoc arical. There arc two 
lakes in it abounding in filh, paiticuLriy lar.;c carps, pikes, 
and a fpccicsof tiouu called rctels ; as well a» fcveial woods 
full of i^imc. Zu », which gives name to it, and is its ca- 
pital, fluids r n the call fide of a lake of the lame name, 
sil out ft- yen miles long, and ii a Strong neat tovru, contain- 
ing a pnory and two convents. 

ZUINGLIUS (Ulricus), an able and zealous reformer, 
who Lid the foundation of a trparation from Rome in S.vit- 
zoLnd. at the fame time that Luther did the like in Saxo- 
ny, was born at Wildchaufui in 1487. -While he officiated 
as preacher at Zurich, a Francifcan fent by Leo X. came 
to publiffi indulgences there ; acainfl which Zutn^lirs, after 
the example of Luther, declaimed powerfully. In the 
ceurfe of this oppnfition he darted a new dodtrinc, which 
he called K-van^ei'uol Truths and from the beginning of 
L519 to 1 523, he preached not only agaiuft indulgences, 
but againft other atticlcs of the Komiffi church. But 
though Zuirigliutt made no lefs progrefe than Luther, he 
yet conduced hirafclf with more moderation and prudence} 
and wifhing to have the concurrence of the civil powers, 
procured two aflcrtiblits to be called at Zurich: by the fi'ft, 
lie was author! fed to proceed as he had begun ; and by the 
fvcond, the outward worfhip and ceremonies of the church 
of Rome were ahobihed. During thefe traida&ions, Zuin 
glius pubhffied fevcral books in defence of his doctrines; hut 
treating of the eucharill, and preferibing a form of cclc- 
. btatiog the Loid’s Supper 'different from Luther, he was 
involved in violent dilputes- with the red of hi* reforming 
brethren- Interpreting the word* hoc tji corpus oeun > by 
hoc Jigrifiiat corpus ovum, he maintained, that the body and 
blood of Chrill arc not nsthj prefent in the eucharift j and 
that the bread and wine are nothing more than external 
figtu or fymboit , deligned to excite in the minds of Chrilli- 
an* the remembrance of the iuffeting* of the Divine Savi- 
our, and of tbc benefits which arife from them. This 
opinion, which was afterwards fo pLuiibly fupported by 
the celebrated Hoadley (fee Svrrm of the Lord', gave of- 
fence to Calvin as well as to Luther ; but the du&iiuts of 
Zuingliu?, whicrhprcrc moft obnoxious to that eminent re- 
former, were thofq^ffhich deny Jetton and nprolaih.su and 
make the church as a fociety wholly depeuJciit on the date. 
Rcipc&ing the divine, d tear sj, th* opinion of Zutrigliu* 
and his followers differed very little from that of the Pclv 
ciak> : for he maintained that heaven is opgn to all who 
live according to the di&atef of light reaioii ; and he k-cmg 
to have denied the doctrine of original fin. Icilcad ot de- 


cLring with Calvin, that the church is a feptrate indepen- Zurich, 
dent body, veiled with the right of leg'lLtion for iticlf, * 
Zuinjdius aferibed to the civil ma. id rate an abfolutc and 
unbounded power in relitrioua matters, allowing at the fame 
time a certain fuhordination among the minilters of the 
church. This was abundantly agreeable to the magiiltates 
of Zurich ; but the rcll of the Swils cantons difallowing of 
their proceedings, othe- aflcmblk-s were called, and things 
tending to tumult, both lidcs had recourfe to arms ; when 
Zuinglius, who began as a preacher, dud in arms as a fold it r, 
in t c 3 1 • His works amount to four voL folio. 

ZURICH, a canton of Switzerland, bounded to the 
north by Swabia and the canton ot Schaffhaulcn ; to the 
fouth by : lie town and territory of Rappericliwcil and the 
cantons of Switz and Zug ; to the caff by the Thurg2u, 
Toggenbu:.y, and Utznach ; and 10 the well by the ‘rce 
baiiiages and county of Baden. It is about 60 m lei fiorn 
north to fouth, and 48 from call to wtft. With rdpccl to 
its free, air, aud foil, it is laid to be an epitome of all Swit- 
zerland, as containing in it hills, valleys, plains, corn- 
lands, vineyards, lakes, and rivers. Their wines have a 
taitncis at fir ft, but the longer they are kept the more 
agreeable they are. The other products are excellent fruits. 

Corn, pa 1 tore, fine clay, chalk, fevcral coloured earths, pit- 
coal, turf, and fulphur. There arc alfo fome mineral fpringx 
in the canton } and of the l.kcs, that of Zurich is the molt 
con fide ‘able. The reformation was introduced here by 

Zuinglius in the year *517- This caaton is the firft in 
rank, and inferior only to that of Bern in extent, power, 
and wealth ; in conkqucncc of which, its rcprclcutativcs 
prefide in the general dirts, when held in any place belong- 
ing in common to the cantons ; and the affaiia relating to 
the whole confederacy are tranlaCfcd in its offices. Its 
quota, for the defence of the fcvcral members ot the confe- 
deracy, is 1400 men. Of one of the two armies railed on 
thefe occafion,, it nominates one of the commanders in 
chirf, as Luccrn docs the other. Its revenue is faid to be 
about 150,003 ctowns a- year ; of which, one year with 
another, two thirds are expended in the charges of govern- 
punt, and the reft Lid up in the treafury. It can bring 
50,000 fighting min into the field at a very ffiort warning. 

Zurich, the capital of a canton of the fame name in , . 
Switzerland, Hands in a plcafsnt country, near where the 
ri. .nr Aa iffues fiorn the lake that trkes its name from the 
town, 2} milts from Schaffiiaukn, and 1 14 from Geneva* 

After having been ruined by AttiL the Hun, -it is laid to 
have been idtorcd by i huricus, Ion of i'hcudoric king of 
the Goths, from whom it took .the name of Thuriam t cor- 
rupted afterwards into that of Zurich. It is fortihtd in the 
modem way, and has wide ditches, faced with free Hone. 

There arc five arCcnals in it, well ilored with arms and ar- 
tillery ; an academy or college, having 1 5 profeffors ; a mil. 
ftu.n, or chamber of rarities ; a ilatcly town-houlc, the pil- 
lars in the front of which are. of black marble, (Leaked 
with white; and a town libiary. The fovcrcignty and ad- 
miniftration of all affairs arc lodged in thc.greater and Idler 
council, out of which arc chofen the city officers, as the 
councils are out of the. 13 companies of burghers. There ■ 
arc fcvcral other councils or colleges, each ot which has its 
particular department. Here are a gicat variety of fiik, 
woollen, linen, cotton, and other manufactures ; this being 
the place of thc .greatdl trade . in all. Switzerland. The 
towt^p well fupplicd with provifiona by and from its lake. 

The nrecls are neat, and homes wed built, but not magni- 
ficent. In the town-library arc icveral letters to Bollinger r 
from lady Jane Gray daughter to the duke of Suffolk. Ia * 
oac of the aricaalxis the figure of William Tell, dr tiled and - 

aunelt 
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Zorich, armed In the ancient Svifi manner, with the crofs-bnw 
* whence he (hot the arrow that llruck the apple off his 
child’* head. 

Both men and women are fo fond of vnufic, that there 
are few of them that cannot play on fome ioftrument. If 
a burgher goes out of town* or a peafant enters it, without 
a fword, they are liable to be fined. No perfon*, whatever 
their rank or office miy be, are exempted from the fump* 
tuary law*. ’Hie burgomafters, who arc the fame a* the 
ad n> vers at Bern, have the title of excellence. The holpi- 
tali here are aery neat and well endowed ; but they do no^ 
affe& the ridiculous vanity of lodging the poor in palace*. 
Not only in this town and canton, and other parts of Swit- 
zerland, but alio among the Grifons, the mini Iters all preach 
covered. The country about the town is very pleafant and 
fruitful; for both which it is not a little indebted to the 
lake, that extends 24 miles in Itngth, and about two or 
three in breadth. ‘i*he water is of a green colour, fuppo- 
fed t« be owl;i ’ to the melted fuow that (all* into it from 
the adjacent mountains. That part of it next Zurich is 
called the Lou ter Luke, and the other end the Upper. 
The cathedral* or gre3t church here, is collegiate. The 
prefent city is»faid to owe its ori.jiu to a nunnery, founded 
by the emperor Lewi* I. near where the ancient Tigurucn 
Hood. E. Long. 8. 30. N. Lai. 47. 20. 

What may be reckoned one of the greateft curiofitics of 
Zurich is the pump invented and erceted here by H. An- 
dreas Wiilz, a tinplate worker of this piece. ‘I he inven- 
tion (hows him to be a |<ction of very uncomnen mechani- 
cal knowledge and fagacity. As it is a machine which oj»e- 
ratcR <wi a principle widely different from all other hydtau- 
lic machines, and is really excellent in it* kind, we prefume 
that our readers will r.ot be dilplcafed with fome Recount 
of it, although it be rather out of place here, and (hould 
have appeared in the article /Voter IVotKt. 

P 1 DXL 1 I. Fig. 16. if a (ketch of the fe&ion of the machine, a* it 
was nd eicAcd by Wi tz at a dye houfc in Limm.it, in the 
fuburb* or vicinity of Zurich, ft conlills of a hollow cy- 
linder, like a very large griodflune, turning on a horizontal 
axis, and partly plunged in a eiftern of water. The axis i% 
hollow at one end, and communicate* with a perpendicular 
. pipe CBZ , part of which i* hid by the cylinder. This 
cylinder or drum ts formed into a fpiral canal by a plate 
coiled up within it like the main fpring of a watch in its 
box ; only the fpirea are at a diftancc from each other, fo 
as to form a conduit for the water of uniform width. This 
fpiral partition is well joined to the two ends *f the cylin- 
der, and no water efcapei between them. .The outermoft 
turn of the fpiral begins to widen about iths of a circum- 
ference from the end, and th:* gradual enlargement conti- 
nues from Qto 8 nearly a fcmicirclc : this part may be 
cnllcd the Hoax. It then widow fuddcnly, forming a 
Scoor or (hovel SS‘. 1 he cylinder is fupported fo as to 
dip fcvcral inches into the water, whofe furface is reprefent* 
cd by VV'. * 

When this cylinder is turned round its axis in the direc- 
tion ABEO, as expreffed by the two darts, the fcoop S 3 ' 
dips at V\ and takes up a certain quantity of water before 
it emerges again at V. This quantity is fulGcient to (ill the 
taper part SQ* which we havg called the Hoax ; and this is 
nearly equal in capacity to the outermoft unifoim fpiral 
round. 

After the fcoop ha* emerged, the water pafles alcuy> the 
fpiol by the motion of it round the axis, and drives me air 
before it into the rifing-pipc, where it efeapes. — In the me*n 
time, air conics in at the mouth of the fcoop ; and when the 
fcoop again dips into the water, it again takes in fome. 
Thua there is now a part filled with water and a part fil- 


led with air. Continuing this motion, we (ball receive a Zurich, 
fccond round of water and another of air. The water in 
any turn of the fpiral will have its two ends on a level ; and 
the air between the fucceffive columns of water will be in 
its natural ftate ; for finer the paffage into the rifins pipe 
or Main is open, there is nothing to force the water and 
air into any other polition. But fine* the fpires gradually 
diminifh in their length, it is plain tb it the column of water 
will gradually occupy more and more of the circumference 
of each. At Lift it will occupy a complete turn of fome 
fpiral that is near the centre ; and when fer.t farther in, 
by the continuance of the motion, fome of it will run back 
over the top of the fucceeding fpiral. Thus it will run 
over at K 4 into the right hand fide of the thiid fpiral. 
Therefore it will pu(h the water of this fpite backwards, 
and raile its other end, fo that it alfo will run over back- 
ward* before the next turn be completed. And this change 
of difpofition will at Lift reach the firll or outermoft fpiral, 
and fome water will run over into the horn and fcoop, and 
finally into the cillern. 

But a* foon as water get* into the fifing pipe, and rife* 
a little in it, it llops the cfcapc of the air when the next 
(coop of water is taken in. Here aie now two columns of 
water a&iug ag.iir.ft each other by hydroftatic preffure and 
the intervening column of air. They mull compref* the 
air between them, and the water and air-columns will now 
be unequal. This will have a general tendency to keep 
the whote water back, and caufe it to be higher on the left 
or rifing fide of each fpire than on the right defeendin? 
fide. The cxcefs of height will be juft fuoh as produces 
the compicffion of .the air between that and the preceding 
column of water. This will go on increaling as the wa- , 
ter mounts in the rifing-pipc ; for the air next to the rifing- 
pipc is comprcflcd at its inner end with the weight of the 
whole column in the main. It mull be a* much comprcflcd 
at its outer end. This mu ft be done by the water column 
without it ; and this column exerts this preffure partly by 
reafen that its outer end it higher than ita inner end* and 
partly by the Iran fra iflion of the preffure on its outer end 
by air, which is fimilarly comprcflcd from without. And 
thus it will happen that each column of w *tcr, being high- 
er at its outer than at its inner end, coinprdfc* the air on 
the water-column beyond or within it, which tragfmita thi* 
preffure to the air beyond it, adding to it the preffure 
arifing from its own want of level at the ends. Therefore 
the greateft comptclfion, viz. that of the air next the main, 
is produced by the fun c f a 'l the trarfm tied pr jfunt ; and 
tlielc arc the fum of all rise dift'ircncta between the eleva- 
tions of the inner ends of the water columns above their outer 
end* : and the height to which the water will rife in the 
mai* will be juft equal to this fum. 

Draw the horizontal line* K*K t, K K 2, K K 3, See. and 
m », m n % m n. See. Suppofe the left liar.d fpaces to be tilled 
with. water, and the right hand fpaces to be filled with air. 

There is a certain gradation of compreflaon which will keep 
things in this polition. The fpaces evidently decrcafc in 
arithmetical progrtfiion ; fo do the bydruilatic heights and 
preffure* of the water columns, if therefore the air be 
denfe in the fame progreflion, all will ht in hydroftatical 
equilibrium. Now this is evidently prodgjnble by the mere 
motion of the machine; for fmcc th£ dcdtlily and corn- 
predion in each air column i* fuppofcdftnverfdy as the bulk 
of the column, the abfolutc quantity of air* is the fame in all; 
therefore the column firft taken in will pals gradually in- 
wards, and the increafing compreflion will caufe it to occu- 
py precifely the" whole light hand fide of every fpiic. The 
gradual diminution of the water columns will be produced 
during the motion by the water running over backwards at 
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Zurich, the top, from fpire to fpire, and at lad coming out by the 

It it evident that this difpofition of the air ant! water 
will nife the water to the greeteft height, bccaufe the hy- 
droftatic height of each water column is the grcatefl poifihlc, 
viz. the diameter of the fpire This difpofition may be 
obtained in the following manner : Take CL to CB as the 
denfitv of the external air to its denfrty in tbe laft column 
next the rifing-pipe or main; that is, make CL to CB as 3} 
feet ( the height of the column of water which balances the 
Stmciphcrc), to the film of 33 feet and the height of the 
rifing-pipe. Then divide fit* into fuch a number of turns, 
'that the fwm ot their diameters drill be equal to the height 
of the main ; then bring a pine ilraight from L to the cen- 
tre C. The reafon of .dl this is very evident. 

But when the main is very high, this couftru&ion will 
require a very great diameter of the drum, or many turns of a 
vtry narrow pipe. In Inch cafes it will be much better to 
make the fpiral in the form of it cork-lcrcw, as in fig. 17. 
initrad of this Hat lorm like a watch- faring. The pipe 
which forms the fpiial may be lapped round the frtil'um of 
a cone, whofe greateft diameter is to the hail {which is 
next to the tifin? pipe) in the fame proportion that we 
aflfoned to CB and CL. By this court ruflion the w.iter 
will Hard in every round fo as to have its upper artd lower 
furfaces tangents to the top a~d bottom of the fpiral, and 
the water columns will occupy the whole afeending fide 
of »iie machine, while the air occupies thedefeending tide. 

This form is vafUy preferable to the flat ; it wiM allow 
ns to employ many turns of a large pipe, and therefore pto- 
dure a great elevation of a la*gc quantity of water* 

, The fame thing will be ftill better done by lapping the 
pipe on a cylinder, and making it taper to the end, in fitch 
a proportion that the contents of each round rr.ay he the 
fame as when it is tapped round the cone. It will raifc the 
water to a greater height (but with an inert ale of the im- 
pelling power) by the fame number of turns, becaufe the 
vertical or prefling height of each column is greater. 

Nay, the fame thing may Le done in a more iimple man- 
ner, by lapping a pipe of uniform bore rourd a cylinder. 
Put this will require more turns, bccaufe the water columns 
will have Ids differences between the heights of tlreir two 
ends. It requites a very minute invert igat ion to {how the 
progrefsof tire columns of air and water in ihisccnilruftioo,. 
and the various changes of their arrangement, before one is 
attained which will continue during the working ol the 
machine. 

We hive chofcn for the description of the machine that 
coni! met ion which made it* principle and manner of work- 
in? mod evident, namely, which contained the fame mater hi 
quantity of air in each turn of the fpinl, more ar.d more 
romprefled as it approaches to the rifirg-pipe. We should 
othirwife have been obliged to inveftigate in great detail 
the gradual progress of the water, and the frequent changes 
of its arrangement, before we could fee that one arrange- 
ment would he produced which would remain conflict du 
sing the working of the machine. But this is riot the bell 
court ruction. Wc fee that, in order to raile yrater to the 
height of a column of 34 fict, which balances the atmo- 
fphere, the air in the lail fpire >9 com pre fled into half its 
bulk ; and the quantity of water deliver rd into the main at 
each turn it but halt of what was received into the firft 
fpire, the icft flowing back from fpire to tpire, and being 
difeharged at the fpeut. 

But it may be conrtru&ed fo as that the quantity of wa- 
ter in each fpire may be the fame that was received into the 
hrft ; by which means a greater quantity (double in the in- 
duce now given) will be delivered into the main, and rai- 
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fed to the fame height by very nearly the fame force.-— Zurich. 
This may be done by another proportion of the capacity of 
the Ipircs, whether by a change of their cJiber or of their 
diameters. Suppofe the bore to be the tame, the diameter 
mud be made fuch that the confUnt column of wr.ter, and 
the column of air, comprefled to the proper degree, way oc- 
cupy the whole circurnfercuce. Let A be the column of 
water which balances the atmcfphrir, and b the height to 
which the water is to be railed. Let A be to A -f b as 1 
to m. 

It is plain that m will reprefent the denflty of the air in 
the lail fphe, if its nature) dcnlHy be 1, bccaufe it is prtfled 
by the column A -f- h t while the common air is pitiful by 
A. Let 1 reprefent the coniUut water column, and there- 
fore nearly equal to the ait column in the hrtl fpire. The 

whole circumference of tbe laft fpire mud be 1 -f. , in 

order to held the water 1, and the air comprcfTid into the 

(pace — or — 1^-- 
m A *j- b" 

The circumference of the Rift fpire is 1 f 1 or :. Let 
D and «/ be the diameters of the firft and laft fpires ; we 

have 2:1 — = D : </, or 2 wi : m + 1 22 D : There- 

fore if a pipe of uniform bore be lapped round a cone, of 
which I) ar.d r/ arc the end diameters, the fphab will be ve- 
ry nearly fuch ru> will anfwer the purpoft. It will not be 
quite ea,id, for the intermediate fpiral i will befumewhat 
too large. The conoid*! fruftum ft on cl be formed by the 
revolution cf a curve of the logaiitlunic kind. But the 
error is very trifling. 

With luch a Ipira), the full quantity of water which wa» 
confined in the fiift fpiral will find room in the laft, and w ill 
be lent into the main at cvciy turn. This is a very great 
advantage, cfpscially when the water is to Ik? much railed. 

The laving of power by this charge of conftruAion is al- 
ways in proportion of the great ell con prdlion of the air. 

The great chflictilty in the ^onllru^\ion<;f any of tlicfc forma 
is in determinimr the form acd poftliun of the horn an:] the 
fconp ; and on this gieatly deptr ds the performance or the 
machine. The following iafliucdiona will make it pretty 

c»iy. 

Let ABEO ffig. reprefent the fiift or outerruoft 
round of the fpiral, of which tiic axis is C. Suppnfe it inv- 
mcigcd up to the axis in the water VV, wc have loen that 
the machine is molt effective when the furfaces Kli and Or* 
of the water columns ate diflant the whole diameter BO of 
the (pint!. Therefore let the pipe be firft fuppoJcd ot equal 
caliber to the very mouth Ee, which we foppefc to be juft 
about to dip into the w'atcr. The furface O n is kept there, 
in oppofition to the prciTurc of the water column BAO, by 
. the ccmpieflcd air contained iu the quadrant OE, and in 
the quadrant which lies behind £ 11 . And Ufa compreflion 
is fupported by the columns behind, between this fpire and ‘ 
the rifing pipe. But the air in the outermoft quadrant ED 
is in its natural ft ate,, communicating as yet with the exter- 
nal air. When, however, the mouth Er fits come round 
to A, it will not have the water Hanging iu it in the fame 
manner, leaving the half fpace BEO filled with compu (Ted- 
air; for it took in and confined only what filled the qua- 
drant BE. is plain, therefore, that the quadrant BE 
muft be fo fhaped us to take in aud confine a much greater, 
quantity of air ; fo that when it has come to A, the fpace. 

BEO may contain air fufficiently decTe to fuppott the co* 
lomn AO. But this i* not enough : For when the wide 
mouth, now at A «, rifes up to the top, the furface of the 
water in it rifci aifo, btcaule the part AO 0 a is more caps. 

cion*. 
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eious than the cylindric part OEr o which fueceeds it, and 
which cannot contain all the water that it does. Since, 
then, the water in the fpire rife* Rbove A, it wilt prefis the 
water back from On to lome ether pofition m' »•, and the 
prefling height of the water column will be dimimfhed by 
this rifing on the other fide of O. In fhoit, the horn rr.uft 
begin to widen, not from B, but from A, and mull occupy 
the whole femicircle ABE ; and its capacity muft be to the 
capacity of the oppafite cylindrical fide as the fum of BO, 
and the height of a column of water uhich balances the at- 
mofphere to the height of that column. For then the air 
which filled it, when of the common denfity, will fill the 
uniform fide BEO, when comprefTed fo as to b dance the 
vertical column BO, But even this is not enough ; fur 
it has not taken in enough of water. When it dipped into 
the ciftern at E, it carried air down with it, and the prof, 
fure of the water in the ciftern caufcd the water to rife into 
it a little way ; and fome water muft hare come over at 
B from the other fide, which was drawing narrower. There- 
fore when the horn is in the pofition EOA, it if not full 
of water. Therefore when it comes into the fituation 
CAB, it cannot be full nor balance the oir on the oppofitc 
fide. Some will therefore come out at O, and rife up thro' 
the water. The hom muft therefore, I fi % Extend at lead 
from O to B, or occupy half the circumference ; and, hlly. 
It muft contain at leaft twice at much water as would fill 
the fide BEO. It will do little harm though it be much 
larger; bccaufc the furplus of air which it takes in at E will 
be difeharged, as the end Ee of the horn rifes from O to B, 
and it will leave the piwfc quantity that is wanted. The 
overplus water will be difeharged as the horn comes round 
to dip again into the ciftern It is poffible, but requires 
a difeuflion too intricate for this place, to make it of filch a 
fize and fhape, that while the mouth moves from E to B, 
palling through O and A, the furface of the water in it 
(hall advance from E'loOn, and be exa&Iy at O when the 
beginning or narrow* end of the horn arrives there. 

Wcmuft alfo fecure the proper quantity of water. When 
the machine is fo much immerfed as to be up to the axis in 
water, the capacity which thus fecures the proper quantity 
of air will alfo take in the proper quantity of water. But 
ft may be ercAed fo^s that the fpiral* lhall not even reach 
the water. In this cafe it will aniwer our purpofe if we 
join to the end of the horn a fcoop or Ihovcl QRSB (fig. 
19.), which isfo formed as to take in at leaft as much water 
at will fill the horn. This is all that is wanted in the be- 
ginning of the motion along the fpiral, and more than is ne- 
ccflary when the water has advanced t© the lucceeding fpire; 
bat the overplus it difeharged in the way we have men- 
tioned. At the fame time, it is ncedlcfa to load the ma- 
chine with more water than is ncctflary, merely to throw it 
out again We think that if the horn occupiesfully more than 
one-half of the circumference, and contains a* much as will 
fill the whole ro'rnd. and i; (he icoop lifts as much as will 
certainly fill the horn, it will do very well. 

N. &. The (coop muft be very open on the fide next the 
axis, that it may not confine the air as foon as it enters the 
water. This would hinder it from receiving water enough. 

The following dimenfions of a machine erected at Flo- 
rence, and whole performance correfponded extremely well 
■with the theory, may ferve aa an example. 

The fpiral is formed on a cylinder of 10 #et diameter, 
and the diameter of the pipe is 6 inches. The fmaller end 
«f the horn is of the (ame diameter ; and it occupies jths of 
the circumference, and it is y/sths inches wide at the outer 
end. Here it joins the fcoop, which lifts as much water as 
fills the horn, which contains 4340 Swedifh cubic inches, 
each 3 1,577 Englifh, The machine makes 6 turns in a 


minute, and nlfes 1454 pounds of wter, or 11 cubic feet, Zurich, 
to feet high in a minute. — " - v — — * 

The shove account will, we hope, fuffioently explain the 
manner on which this angular hydraulic machine produces 
its effefl. When every tiling is executed by the maxims 
which we have deduced from its principles, wc are confident 
that its performance will cofrefpond to the theory ; and we 
have the Florentine machine as a proof of this. It raifes 
more than r?ths of what the theory promifes, and it is not 
perfect. The fpiral is of equal caliber, and is formed on a 
cylinder. The fudion is fo inconfiderable in this machine, 
that it need not be mended : but the great excellency ij, 
that whatever imperfeftion there may be in the arrangement 
of the air aud water columns, this only utTeCtt the elegance 
of the execution, caufing the water to make a few mote* 
turns in the fpiml before it can mount to the height re- 
quired ; but wafles no power, bccaufc the power employed 
ia always in proportion to the lum of the vertical columns 
of water in the riling fide of the machine t tnd the height 
to which the water is railed by it is in the veiy fame pro- 
portion. It fhould be made to move very flow, that the 
water be not always dragged up by the pipes, which would 
caufe mure to run over from each column, and diminifh the 
prtfture of the remainder. 

If the tiling-pipe be made wide, and thus room be made 
for the air to cfcape freely up through the water, it will rile 
to the height affigned ; bat if it be narrow, fo that the afr 
cinnot get up, it rifts almoft as flow as the water, and by 
this circumftance the water is raifed to a much greater 
height mixed with air, and this with hardly any more power. 

It is in this way that wc can account for the great perfoim- 
ancc of the Florentine machine, which is almoft triple of 
what a iran can do with the fined pump that ever was made : 
indeed the performance ia fo great, that one is apt to fufpedt 
lome inaccuracy in the accounts. The entry into the ri- 
fing-pipe fhould be no wider than the iaft part of the fpiral 5 
and it would be advifahle to divide it into four channels by 
a thin partition, and then to make the riling-pipe very wide, 
and to put into it a number of (lender rods, which would 
divide it into (lender channels that would completely entangle 
the air among the water. This will greatly incrcafc the 
height of the heterogeneous column. It is furprifing that a 
machine that is fo very ptomifing fhould have atti. idled fo 
little notice. We do not know of any being ete&td out 
of Switzerland except at Florence in 1778- The account 
of its performance was in coulcqurnce of a very public trial 
in 1779, and honourable declaration of its imrit, by Sig. 
Lorenzo Ginori ? who created another, which fully equalled 
it. It is fhortly mentioned by ProfefTor Sulzer of Berlin, 
in the Sammtvngn Vtmti]<hlm Ssbriftm far 1754. A deftrip- 
tion of it is publtlhed by the Pbilofopbical Society at Zurich 
in 1766, and in the deferiptions publifbed by the Society 
.in London for the encouragement of Arts in 1776* The 
celebrated Daniel Bernouilli has publifhed a very accurate 
theory of it in the Pcterfburgh Commentaries for 177*, 
and the machines at Florence were erected according to his 
mfti u ft ions. Baron Alllromer in Sweden caufe d a glafs 
model of it to be made, to exhibit the - internal motions for 
the inftru&ion of •rtifts, and alfo ordered an operative en- 
gine to be creeled ; but we have not fetii aryr account of its 
performance. It is a very intricate machine in its principles; 
and an ignorant engineer, nay the moil intelligent, may 
eredl one which lhall hardly do any thing ; and yet, by a 
very trifling change, may become very powerful. Wc pre- 
fume that failures of this kind have turned the attention of 
engineers from it \ but we arc perluaded that it may be 
made very effective, and we are certain that it muft be very 
durable. Fig. 20. it a fcction of the manner in which the 

author 
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ZutUh author has formed the communication between the fpiral ted Provinces, between Friefland, Over Ycflll, Guelderland, 
il and the rifing-pipe. P is the end of the hollow axis which aud Holland. It is fo called from ita fituataou towards the 
Zuyder- ^ united with the folid iron axis. Adjoining to P, on the fouth. It is faid that the Zuyder-zee was formerly a lake, 
, ^ e ' under fide, is the entry from the laft turn of the fpiral. At and that the land is iwaliowcd up which united North* 
QJs the collar which refts on the fupports, and turnaround Holland with Friefland. 

in a hole of bell-metal, ff it a broad flanch cad iu one ZYGOMA, in anatomy, a bone of the head, or rather 
piece with the hollow part. Beyond this the pipe is turn- an union or aflembla f :e of two proccfTcs or eminences of 
cd fomewhat fmallcr, very round and fmootb, fo as to fit bones ; the one Jrom the os temporis, the other from the 
into the mouth of the rifing-pipe, like the key of a cock, os mala; : thefe procdTes are hence termed the zygomatic 
This mouth has a plate ee attached to it. There is ano- pfoitjfee, and the future that joins them together is denumi- 
ther plate d d, which is broader than ee, and is not fixed to nated the zygomatic future. 

the cylindrical part, but moves eafily round it. In this plate ZYGOMA 1TCUS, in anatomy, a mufcic of the head, 
are four ferews, fuch as g, g, which go into holes in the artling from the Os ZroouA, whence its name, and tcrrcina- 
plate f f, and thus draw the two plates ff and dd together, tin;? at the angle of the lips. 

with the plate re between them. Pieces of thin leather are ZYGOPHYLLUM, beau capex, in botany; a genus 
put on each fide of re ; and thus all cfcape of water is tf- of plants of the dais of decandiiaand order monogynia, and 
fcdually prevented, with a very moderate comprclhon and in the natural fyilcm arranged under the i^th orocr, Grm u 
friction. « ales. There are 1 1 ipecie?, partly fhrubby and partly her- 

ZUTPHEN, a ftrorig and confidence town of the Uni- baceous plants, all natives of warm climates, though fome of 
ted Provinces in Guelderland, and capital of a county of the them axe hardy enough to cndusc the open air in this coun- 
fame name. It has a magnificent church, and is furround- try. 

cd with walls. It was taken by the French in 1672, ZYMOSIMETER (formed from {*/«*»'( fermentation 9 
who in 1674 delivered it up to the States- General. It is and meafure), an iullruiucut proofed by Swammer- 
feated at the confluence of the rivers Bcikcl and YefTcl, nine dam in his book De Rejperattone, wherewith to n ealure the 
miles fouth-ca(l of Deventer, aad 55 call by fouth of Am- degree of fermentation occpfioncd by ilic mixture ot dilfc- 
fierdam. E. Long. 6.0. N, Lst. 52. 10. rent matters, and the degree of heat which thole matters 

ZUYDER zee, a great gulph or bay of the German acquire in fermenting, - as alio the heat or temperament o£- 
Ocein, which extends from fouth to north in the Uni- the blood of animals. 

You. XVIII. Part II. 6 D 
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Note 


For 44 fig. t read 44 fig. 4^ 

After 44 Index,” add 44 at Spirit of nrim.” 

For M 10. Sal! read 44 LQ. 81.” 

For 44 Archimides,” read 44 Archimedes.” 

For 44 Doping,” read 44 flopping.” 

For 44 n° 79.” read 44 $78.” 

For 44 50th,” read 44 57IE? 1 

For 44 See Index , &c.” read 44 See Medici* a, 11* 359, ^ C,W 
Dele 44 Medici* e and.” 

For 44 Minillry,'” read 44 Minority.” 

For 44 Medici**,” read 44 Surgery.” 

For 44 tar,” read 44 water.” 

For 44 13V’ read “ 32 0 .” 

For 44 vapour, ” read 44 heat." 

For 44 8c 7 degree#,” read 44 filial! 

Tor “quantity,” read 41 quality.” 

For 41 Medici we- read 44 Catarrh , MiDici*E-/m&*.” 
For 44 the only oftenfiblc,” read 44 only the oftenfiblc.” 

For 44 Elvet,” read 44 Wear.” 


For 44 naturalise#,” read “ neutralize*.” 

Tor ** particle,” read 44 participle.” 

For 44 See Index?* read M See Medicine, 0* 396, 397, 400.” 

For 44 Ornithology, 9 * read 44 Ichthyology.** 

For u Ichthyology read 44 Ornithology.** 

For 44 quern's palace at Weftmiafter,” read 44 Windfor cattle.” 

For 44 vencry” read 44 wnary.** 

For 44 PolydeBes ,” read 44 PbiloBeies.** 

For 44 Cumberland,” read 44 Northumberland.” 

For 44 i read 44 

For 44 Procklcfby;” read 44 Brocklelby.” 
li i For 44 dibbleri,” read 44 droppers.” 

fi For 44 fpeprority,” read 44 profperity.” 

ao 4i For 44 too,” read 44 taro.” 

± At 44 AMLB,” read 44 Plate CCXL. fig. x.” 

2i b. For 44 1715,” read 44 1725.” « 
b. For 44 dirc&ly,” read 44 dired.” 

29 b. For 44 turned,” read 44 tinned.” 

^ L For 44 1694,” read 44 1664.” 

1 b. Dele the fentence beginning with 44 It is an earldom.” 

ifk b. For 44 from E to B, and from B to C,” read 44 from B to E, and from C to E,*! 
inferting an E in the fig. where AD and CB crofs each other. 

Tor 44 CD,” read 44 AC.” 

For 44 corn,” read 41 water £ and for 44 water,” read “com.” 
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For 44 n* 50.” trad 44 n° 54.” 

For 44 loquacity,” read “logomachy.” 

For 44 read 44 or 44 /*nf**. n 

In the article Methodists, A^un. For 41 Hanlon,” retd “ Hampton.” 
For 44 lives,” read 44 live.” # 


For 44 are,” read air.” 

For 44 Low,” read 44 Law.” 

1 Fer « BC,” read « AC.” 

z 18 ~ 

a it. 


For “ 364th,” retd “ 304th.” 
for " read “ a"**** 1 '” 
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XIV. 

141 

X 



138 
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106 
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*1 
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214 
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669 
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fill 
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XV. 

321 

X 

fii. 

xvi. 

2 
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ill 
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XVII. 


ERRATA not pointed ont at the end of any preceding Volume. 

For « gj” read " g." 

Before the article 44 Pbkc hi * 9 infer* “ Preen, in ichthyology. Sac PltCA.** 
For “ PtRiiCAMA,” read 44 PEancaaia .” 

For 44 Tcith,” read 44 T»jr. M 
For 44 Blair of Drummond,” read 44 Stob-halL** 

For 44 bottom,” read 44 top.” 

For 44 66^,” read 44 669.” 

For 44 rinc,” read 44 pine/ 1 
For 44 Wenderdon,” read 44 Wender^ra.** 

For 44 1697,” read 44 1679.” 

For 44 Emelia,” read 44 Emeliut.** 

For “ facrificcs,” read 44 feriptures. 4 * 

For 44 demand,” read 44 demeanor. 4 * 

For 44 it is abfurd,” read “ is it abfurd.” 

Add 44 See Mux^na.** 

For 41 an Englifh gallon, 4 * read 44 half an Engtiih gallon.** 

For 44 r 1 2, 44 read 44 an. 4 * 

For 44 Dorfetfliire,” read Hampfliire.” 

For 44 (fig. lJL b ), 44 read 44 (fig. J). 4 * 

For 44 1 38,” read 14 238. 

For 44 337.” read 44 237.” 

*** 111 For 44 3 38, 44 read 44 a 38.” 

L Read 44 For almoft every fpecies of quadrupeds hat a fpecici of tenia peculiar to 
itfelf. 4 * r 

For 44 layman, 44 read 44 clergyman likewife, but.** 

For 44 application,” read 44 fupplication.” 

For 44 the, 44 read 44 that.** 

Read 44 

For 44 thia,** read 44 hts. 4 * 

Read 4 ‘ Harmonia.** 

For u defeent, 44 read 44 diflenL.” 

For 44 (halt, 44 read 44 (hall. 44 
For 44 grow, 44 read 44 grew. 49 
Dele 44 £ 

Dele 14 the 44 before the word 44 interceflion.” 

For 44 phyficians,” read 44 philofophcrs,” 

For 44 obliges,” read 44 oblige.” 

Wate CCCXCVIIL fig. i* For what appears to be 44 E c D, n read E /D. 

3. For 44 1 M, 44 read 44 CM.” 

CCCCLXXXVIII. The ciookcd pipe on the right of fig. ^8- (hould be marked n 38 
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DIRECTIONS ro* nuna tb* PLATES or Voi. XVIII. 


Paiit I. 


Plate CCCCLXXXIV. 1 
CCCCLXXXV. f 
CCCCLXXXVI. 
CCCCLXXXVII. 
CCCCLXXXVIII. 
CCCCLXXXIX. 

ccccxc. 

CCCCXCI. 

CCCCXCII. 

ccccxcm. T 

CCCCXC1V. 

ccccxcv. 

CCCCXCVI. . 
CCCCXC VI I. 
CCCCXCVIII. 
CCCCXC IX. I 
D. 


to face 

1 


Dl 
DII. I 
Dill. I 

div. r • ' 

DV. J 

Put II. 

DVI. \ 

DVIl.f 

DVIII. 

DIX. 


DX. 
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500 
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578 
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Paat II, 

Plate DXIII. to fan 
DXIV. 

DXV. 

DXVI. 

DXV 1 1. 

DXVIU. 

DXIX. 

DXX. 

DXXI. 

DXX II. 

DXXIIL 

DXXIV. 

DXXV. 

DXXVI. 

DXXVII. 

DXXVIII. 

DXXIX.l 
DXXX. V 
DXXXI. 1 
DXXX 1 1, t 
Dxxxni.1 

DXXXIV. I 
DXXXV. 3 
DXXXVI. 

DXXX VII. 
DXXXVI1L 
DXXX IX. 

DXL. 

DXDI. 

DXDIL 
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